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Northern Ireland to Republic of Ireland – 2006/7 Winter  
Results Transfers from Northern Ireland to Republic of Ireland
0607 Winter Minimum of N-1 & N-DC Overall Limits
Approved Reinforocements Approved Reinforcements + Additional Reinforcements

Overall Limits Overall Limits

Existing
110 

no_pst 110 pst Mid 275kV West 275kV Existing+
110 

no_pst+ 110 pst+ Mid 275kV+ West 275kV+
2-3 Belfast-Dublin 191 338 303 500 500 2-3 Belfast-Dublin 242 342 306 727 788
2-5 Belfast-Shannon 245 343 303 500 500 2-5 Belfast-Shannon 242 343 306 717 835
1-3 Derry-Dublin 172 182 182 172 420 1-3 Derry-Dublin 174 183 183 174 430
1-5 Derry-Shannon 172 182 182 172 444 1-5 Derry-Shannon 174 183 183 174 456

Key to Shading NIE Limit I/C Limit ESB Limit Key to Shading NIE Limit I/C Limit ESB Limit

Existing
110

no_pst

110 pst
Mid

275kV

West
275kV 2-3

Belfast-
Dublin

2-5
Belfast-

Shannon
1-3

Derry-
Dublin

1-5
Derry-

Shannon

500 500

303 338

191

500 500

303 343

245

420

172 182
182

172

444

172 182
182

172
0

250

500

750

1000

Existing+
110

no_pst+

110 pst+
Mid

275kV+

West
275kV+ 2-3

Belfast-
Dublin

2-5
Belfast-

Shannon
1-3 Derry-

Dublin1-5 Derry-
Shannon

788
727

306 342

242

835

717

306 343

242

430

174 183
183

174

456

174 183
183

174

0

250

500

750

1000

interconnector options
transfer directioninterconnector options

transfer direction

 
 

Northern Ireland to Republic of Ireland – 2006 Summer 
TLTG Results Transfers from Northern Ireland to Republic of Ireland
06 Summer Minimum of N-1 & N-DC Overall Limits
Approved Reinforcements Approved Reinforcements + Additional Reinforcements

Overall Limits Overall Limits

base
110 

no_pst 110 pst
Mid 

275kV
West 
275kV base+

110 
no_pst+ 110 pst+

Mid 
275kV+

West 
275kV+

2-3 Belfast-Dublin 211 293 271 500 500 2-3 Belfast-Dublin 210 372 338 770 682
2-5 Belfast-Shannon 211 293 271 500 500 2-5 Belfast-Shannon 210 369 339 550 648
1-3 Derry-Dublin 39 46 48 40 232 1-3 Derry-Dublin 156 173 172 172 441
1-5 Derry-Shannon 39 46 47 39 247 1-5 Derry-Shannon 156 174 172 159 470
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Power to Republic of Ireland – TLTG Results 
The figures on the previous page show the power transfers that are achievable for the 
different scenarios.  Appendix 1 contains more detail on the contingencies that limit the 
transfer capabilities for the 2006/7 winter case. 
 
For power transfer to Republic of Ireland, the studies with only approved reinforcements 
show significant increases in transfer capability for some interconnector options.  It is 
possible therefore to use these basecase results to compare the performance of the different 
interconnector options for power transfer to the Republic of Ireland. 
 
110kV Options 
The 110kV interconnector development options (each of which consists of multiple 110kV 
lines) do not match the performance of the 275kV interconnector development options 
 
275kV Approach 
Significant increases in the ability to transfer power from the Belfast area to the Republic of 
Ireland will result from either the Coolkeeragh Srananagh 275kV (west country 275kV) or 
Arva Tyrone 275kV (mid country 275kV) interconnection.   
 
The west country option, Coolkeeragh Srananagh 275kV, is also successful at increasing the 
quantity of power that can be transferred from Coolkeeragh to the Republic of Ireland.  The 
Arva Tyrone 275kV interconnector does not provide this benefit. 
 
With either 275kV interconnection, there is a significant increase in transfer capability for 
power transfer to the Republic of Ireland even with only the approved set of reinforcements.  
It is only to facilitate power transfers in excess of 500 MW to the south that would require 
further internal reinforcement is required.  This might consist of dynamic reactive reserve, 
such as a large SVC, on the Northern Ireland system.   
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Republic of Ireland to Northern Ireland – 2006/7 Winter 
TLTG Results Transfers from Republic of Ireland to Northern Ireland
0607 Winter Overall Limits
Approved Reinforcements Approved Reinforcements + Additional Reinforcements

Overall Limits Overall Limits

base
110 

no_pst 110 pst
Mid 

275kV
West 
275kV base+

110 
no_pst+ 110 pst+

Mid 
275kV+

West 
275kV+

3-1 Dublin-Derry 243 281 247 244 277 3-1 Dublin-Derry 283 296 294 285 367
3-2 Dublin-Belfast 295 313 331 344 333 3-2 Dublin-Belfast 295 311 427 721 354
5-1 Shannon-Derry 124 118 125 129 296 5-1 Shannon-Derry 283 288 289 248 257
6-2 Cashla-Belfast 12 12 12 9 33 6-2 Cashla-Belfast 295 314 446 691 425
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Republic of Ireland to Northern Ireland – 2006 Summer 
TLTG Results Transfers from Republic of Ireland to Northern Ireland
06 Summer Overall Limits
Approved Reinforcements Approved Reinforcements + Additional Reinforcements

Overall Limits Overall Limits
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6-2 Cashla-Belfast 209 207 208 212 225 6-2 Cashla-Belfast 240 270 373 602 330
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Power to Northern Ireland – TLTG Results 
The figures on the previous page show the power transfers that are achievable for the 
different scenarios.  Appendix 1 contains more detail on the contingencies that limit the 
transfer capabilities for the 2006/7 winter case. 
 
The system studies with approved reinforcements show only minor increases in power 
transfer capability to Northern Ireland.  This is because the internal transmission networks 
are not capable of supporting the large power transfers to the interconnectors.  The transfer 
restrictions are largely internal on the Republic of Ireland network. 
 
In order to assess the performance of the interconnector options, it is necessary to examine 
the results of the studies which include both approved reinforcements and further 
reinforcements.  These further reinforcements are necessary to gain the full benefit of 
additional interconnection in this direction.   
 
For power transfer to Northern Ireland, the most significant internal reinforcement is the 
inclusion of a 220kV circuit from Dublin to Louth.  This is important for all power transfer 
scenarios to Northern Ireland. 
 
Some additional reinforcements are only relevant for a subset of transfer scenarios.  For 
example, reinforcements in the west (Cashla transformers, uprate Cashla Cloon 110, uprate 
Cashla Ennis 110) and in the middle of the country (second Athlone Shannonbridge 110) are 
only required to facilitate increased power transfer from the west to Northern Ireland.  Some 
other reinforcements are specific to the generation development assumptions used in the 
studies (third Corduff Finglas 220kV) and are not considered relevant to our interconnection 
studies. 
 
Based on these studies, it is possible to compare the performance of the different 
interconnector options for power transfer to Northern Ireland.   
 
110kV Results 
The multi-line 110kV options do not offer a significant increase in transfer capability. 
 
275kV Results 
Comparing the two 275kV options, the key contingency is the loss of Louth Tandragee 
275kV double circuit.  With Coolkeeragh Srananagh 275kV, the 110kV network in the 
Republic of Ireland overloads at much lower power transfers than in the case for Arva 
Tyrone 275.  Therefore, for power flows to Northern Ireland, Arva Tyrone 275kV gives 
superior technical performance. 
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4.5.2 Later Year 
A series of studies was performed for a later year, 2011/12, to investigate how the potential 
interconnectors will perform at significantly higher load levels. 
 
Growth in electricity demand in both Northern Ireland and the Republic of Ireland is high 
compared to the European average.  To meet demand growth, a number of additional 
reinforcements had to be added.  This allowed system planning standards to be met in the 
later year.   
 
In addition to the base case+ reinforcements, the following additional reinforcements were 
used in the studies. 
 
Northern Ireland 

• Tyrone 110kV station plus replace existing 120 MVA transformer with 240 MVA 
IBT. 

• Tyrone 25 MVAr capacitor 
• Uprate Dungannon Tyrone 110kV circuits 
• Coleraine 20 MVAr capacitor 

 
Republic of Ireland 

• Cashla replace existing 175 MVA transformer with 250 MVA transformer 
• Killonan uprate to 3 * 125 MVA 220/110 transformer 
• Navan Gorman 110kV intertrip 
• Uprate Carlow Kellis 110 circuit 2 
• Maynooth 3 * 250 MVA 220/110 transformer 
• Flagford 300 MVAr SVC 

 
Some of the reinforcements also increase interconnector transfer capability. 
 
A set of studies were performed with the reinforcements included.  The transfer capability of 
the 2011/12 system for the 275kV interconnector development options is compared with the 
2006/7 results.  The results are shown in the tables below. 
 
The performance of another 275kV interconnector development option, a third Louth 
Tandragee circuit, is included with the results. 
 
The later year studies show that some transfer capabilities degrade slightly.  This is because 
local problems are exacerbated by load growth.  Later year studies, however, show that most 
of the benefits of an additional interconnection will be maintained. 
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Power Transfer to Republic of Ireland  
 

Power to Republic of Ireland 
Winter Summer 

N-1 2011/12 
TLTG 

Limit MW

2006/7 
TLTG 

Limit MW

2011 
TLTG 

Limit MW

2006 
TLTG 

Limit MW
 

Basecase + 
Derry to Dublin 528 501 558 480 
Belfast to Dublin 639 935 636 754 
Derry to Shannon 528 501 382 434 
Belfast to Shannon 639 935 382 433 
 

Louth Tandragee ckt 3 275 + 
Derry to Dublin 38711 45312 550 489 
Belfast to Dublin 979 1100 900 925 
Derry to Shannon 387 453 184 387 
Belfast to Shannon 566 718 184 662 
 

Arva Tyrone 275 + 
Derry to Dublin 533 508 558 481 
Belfast to Dublin 1008 1164 972 1018 
Derry to Shannon 533 510 437 479 
Belfast to Shannon 700 1010 435 550 
 

Coolkeeragh Srananagh 275 + 
Derry to Dublin 685 636 695 682 
Belfast to Dublin 895 1204 894 1034 
Derry to Shannon 707 658 514 646 
Belfast to Shannon 949 979 494 648 
 

                                                 
11 Loss of Coolkeeragh Strabane circuit 1 overloads circuit 2 
12 Loss of Coolkeeragh Strabane circuit 1 overloads circuit 2 
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Power to Republic of Ireland 
Winter Summer 

N-DC 2011/12 
TLTG 

Limit MW

2006/7 
TLTG 

Limit MW

2011 
TLTG 

Limit MW

2006 
TLTG 

Limit MW
 

Basecase + 
Derry to Dublin 204 175 148 76 
Belfast to Dublin 247 247 150 150 
Derry to Shannon 204 175 148 76 
Belfast to Shannon 247 247 150 150 
 

Louth Tandragee ckt 3 275 + 
Derry to Dublin 195 16913 144 69 
Belfast to Dublin 435 544 473 757 
Derry to Shannon 195 169 144 54 
Belfast to Shannon 435 54414 473 757 
 

Arva Tyrone 275 + 
Derry to Dublin 202 174 147 112 
Belfast to Dublin 524 1030 544 770 
Derry to Shannon 202 174 147 75 
Belfast to Shannon 526 1019 546 772 
 

Coolkeeragh Srananagh 275 + 
Derry to Dublin 528 484 463 364 
Belfast to Dublin 535 788 557 682 
Derry to Shannon 561 514 494 338 
Belfast to Shannon 538 835 560 725 
 

                                                 
13 Overload Coolkeeragh Strabane 110 for loss of Coolkeeragh Magherafelt 275 DC 
14 Overload Dungannon Tyrone 110 166 MVA for loss of Tandragee – Tyrone (Magherafelt) 275 DC 
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Power Transfer to Northern Ireland  
 
 

Power to Northern Ireland 
Winter Summer 

N-1 2011/12 
TLTG 

Limit MW

2006/7 
TLTG 

Limit MW

2011 
TLTG 

Limit MW

2006 
TLTG 

Limit MW
 

Basecase + 
Dublin to Derry 43415 73716 166 58017 

Dublin to Belfast 669 737 444 580 
Shannon to Derry Nil18 288 166 312 
Cashla to Belfast 436 638 474 551 

 
Louth Tandragee ckt 3 275 + 

Dublin to Derry 382 33419 
55820 

118 598 

Dublin to Belfast 671 767 438 598 
Shannon to Derry Nil 25521 118 296 
Cashla to Belfast 466 737 496 698 

 
Arva Tyrone 275 + 

Dublin to Derry 448 79822 165 61723 
Dublin to Belfast 688 797 454 616 
Shannon to Derry nil 248 166 293 
Cashla to Belfast 408 693 479 500 

 
Coolkeeragh Srananagh 275+ 

Dublin to Derry 572 509 252 624 
Dublin to Belfast 683 797 234 613 
Shannon to Derry Nil 239 239 295 
Cashla to Belfast 448 317 601 506 

 
 

                                                 
15 Loss of Tyrone IBT1 overloads Drumnakelly Tandragee 67 MVA 
16 Includes an additional Louth Corduff 220kV circuit 
17 Includes an additional Louth Corduff 220kV circuit 
18 110kV network between Tarbert and Cashla  
19 Loss of Coolkeeragh IBT1 overloads IBT2 
20 Loss of Tyrone IBT1 overloads Drumnakelly Tandragee 67 MVA 
21 Loss of Drumnakelly Tandragee circuit 1 overloads circuit 2 
22 Includes an additional Louth Corduff 220kV circuit 
23 Includes an additional Louth Corduff 220kV circuit 
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Power to Northern Ireland 

Winter Summer 
N-DC 2011/12 

TLTG 
Limit MW

2006/7 
TLTG 

Limit MW

2011 
TLTG 

Limit MW

2006 
TLTG 

Limit MW
 

Basecase + 
Dublin to Derry 17224 

23425 
167 
283 151 135 

Dublin to Belfast 171 167 150 135 
Shannon to Derry 171 172 155 139 
Cashla to Belfast 179 175 157 141 

 
Louth Tandragee circuit 3 275 + 

Dublin to Derry 220 27126 255 346 
Dublin to Belfast 940 938 938 939 
Shannon to Derry 220 271 255 346 
Cashla to Belfast 940 938 938 939 

 
Arva Tyrone 275 + 

Dublin to Derry 234 236 269 568 
Dublin to Belfast 710 720 517 564 
Shannon to Derry 234 236 269 293 
Cashla to Belfast 84527 691 832 602 

 
Coolkeeragh Srananagh 275 + 

Dublin to Derry 349 367 292 289 
Dublin to Belfast 332 354 278 275 
Shannon to Derry 394 393 330 327 
Cashla to Belfast 39828 425 334 330 

 

                                                 
24 Overload Arva Gortawee 110 for loss of Louth Tandragee 275 DC 
25 Overload Coleraine Kells 110 for loss of Coolkeeragh Magherafelt 275 DC 
26 Overload Coleraine Kells 110 for loss of Coolkeeragh Magherafelt 275 DC 
27 Overload Cashla Flagford 220 for loss of Louth Tandragee 275 DC 
28 Overload Arva Gortawee 110 for loss of Louth Tandragee 275 DC 
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4.6 Description of Transfer Restrictions 
In the light of an expected generation deficit on the Republic of Ireland system, it is likely 
that the dominant medium term power transfer will be from Northern Ireland to Republic of 
Ireland.   
 
Aside from some concerns about voltage step, voltage support and a need to maintain a 
minimum generation at Coolkeeragh, the Northern Ireland transmission system is capable of 
handling large power transfers to and from the border.   
 
The Republic of Ireland system is capable of importing significant quantities of power.   
 
The Republic of Ireland system has always been capable of importing power from Northern 
Ireland where that import power tended to reduce power flows on the Republic of Ireland 
system.  For example, the Dublin to Louth corridor is heavily loaded on the Republic of 
Ireland system with power flowing north out of Dublin.  Power imported from Northern 
Ireland which is facilitated by reducing generation in Dublin would reduce the existing 
power flow and consequently relative large import powers can be handled in this direction. 
 
But some power imports from Northern Ireland can also tend to increase power flows on 
already heavily loaded routes.  This happens, for example in the case of circuits from east to 
the west with power flowing west out of Dublin.  Thus replacing power in Tarbert with 
power from Northern Ireland can add to the existing power flows from east to west.  
Consequently, it has been the case in the past that only relatively small import powers can be 
handled in this direction. 
 
A number of recent and proposed reinforcements will improve the ability of the Republic of 
Ireland system to import power from Northern Ireland.  Reinforcements that strengthen the 
east to west power routes include the Cashla Oldstreet 220kV line, uprating the Arva 
Shankill 110kV line and uprating the Louth Shankill 110kV line.  Reinforcements that 
strengthen the Louth to Dublin power route in the southerly direction include Gorman 220kV 
station and a proposed Gorman - Meath Hill 110kV circuit.   
 
Furthermore, a reactive support programme including significant capacitive support in the 
extreme south of the country has lessened the requirement for generation in the south 
operating mainly for voltage support.   
 
Conversely, the current Republic of Ireland system is quite restricted in the amount of power 
that it can transport to the border for export to Northern Ireland.  Even with an intact 
network, the circuits from Dublin to Louth are quite heavily loaded and with the network as 
studied there is little scope for exporting additional power to Northern Ireland. 
 
There is, as yet, no approved project that will improve the ability of the Republic of Ireland 
system to export power to Northern Ireland.  Regardless of whether this power would be 
provided for Northern Ireland from Dublin, Cork or Limerick, most of it would travel on the 
congested Dublin Louth corridor.  In order to be capable of transporting additional power 
from Dublin to Louth, a significant reinforcement such as a 220kV circuit from Dublin to 
Louth would be required.  A sensible but not necessarily optimal project, Corduff Louth 220, 
is included in our studies. 
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4.6.1 Power out of Belfast 
There is a large quantity of generation in the Belfast area.  In particular, the combined 
Ballylumford generation and the DC link from Scotland, which feed into adjacent 275kV 
stations, represent a very large portion of the generation capacity on the island of Ireland. 
 
It is interesting that Kilroot, although geographically close to Belfast, is electrically located 
near to the centre of the Northern Ireland transmission system.  Thus, power transfers 
between Republic of Ireland and Northern Ireland that involve generation increases or 
reductions at Kilroot are affected by different contingencies and / or transmission constraints 
than that would be the case for Ballylumford or the DC link with Scotland.  In particular, 
displacing a Kilroot generator has serious reactive power and voltage consequences for 
Northern Ireland. 
 
There are proposals for additional thermal generation, both in the Republic of Ireland and in 
Northern Ireland.  Until this generation can be commissioned, it is likely that the dominant 
power transfer will be from Belfast to the Republic of Ireland for the next few years. 
 

Northern Ireland Transmission System 
The Northern Ireland 275kV network is a figure of eight comprising two 275kV double 
circuit rings, sharing a common portion involving Kells and Kilroot.  Since there have been 
incidences of 275kV double circuits tripping as a single contingency, the double circuit 
contingencies must be considered.  Double circuit trips have resulted from galloping 
conductors, protection maloperation, lightning and terrorism. 
 

Coolkeeragh

Magherafelt

Tyrone

Kells

Ballylumford

Ballycronan More

Hannahstown

Castlereagh

Louth

Kilroot

Tandragee

Scotland

 
 
The 275kV double circuits have high power carrying capability and, compared to the 
Republic of Ireland 220kV network, relatively small impedances.  Traditionally, the loss of 
any double circuit on the main figure of eight has not caused many problems on the Northern 
Ireland network.  The low impedance and high capacity of the 275kV circuits mean that the 
Northern Ireland transmission system is well capable of supplying power around the 275kV 
grid in either direction.  However, the combined effects of generation concentration and load 
growth are starting to stress the system. 
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In a later section, it will be shown that for very high power transfers the system capacity is no 
longer available; for power to Republic of Ireland in which case the Northern Ireland circuits 
would be very highly loaded; or for power to Northern Ireland in which case the Northern 
Ireland generation supporting the Belfast load would be significantly reduced.  In both cases, 
reactive power deficit is a significant issue. 
 
Two radial 275kV double circuits are connected into this 275kV grid; the first a 275kV 
double circuit to Coolkeeragh in the north west and the second the Louth Tandragee 275kV 
double circuit interconnector to Republic of Ireland 220kV transmission system in the south.  
The loss of the Louth Tandragee 275kV double circuit is discussed in the previous chapter.  
The loss of the Coolkeeragh Magherafelt 275kV double circuit is discussed in the following 
pages.  In essence, under low generation conditions at Coolkeeragh, the loss of the 275kV 
double circuit route could require load shed to prevent voltage collapse.  Under high 
generation conditions and low load the loss of the 275kV route could overload underlying 
110kV routes. 
 
A two pole DC link from Scotland also feeds into the 275kV grid at Ballycronan More in the 
north east.  The loss of the DC link to Scotland is approximately equivalent to the loss of the 
largest generator on the combined system and is not a problem for the Irish transmission 
system.  Any 275kV fault on the network in Northern Ireland causes the link converter to 
block momentarily depriving the system of the generation from Scotland.  Unblocking 
should be fast enough to prevent frequency transients.  Voltage transients need to be studied 
in fast timeframes. 
 

Swing Bus 
Care needs to be taken when modelling the Northern Ireland system with respect to the use of 
the system swing bus.  The swing bus, by definition, will produce infinite MVAr to achieve 
its target voltage.  Because the Northern Ireland 275kV transmission system is relatively 
compact and the paths have a low impedance, any over-estimation of the strength of one 
node will overstate the strength of the Northern Ireland system.  Thus, locating the swing bus 
on the Northern Ireland transmission system might mask voltage problems on the Northern 
Ireland transmission system.   
 
For the purpose of the joint studies, it has been considered sufficient to occasionally compare 
the results with a case with the swing bus located in Aghada. 
 

Northern Ireland approach to 110kV Network Sectionalising 
A number of 275kV double circuits on the Northern Ireland system are in parallel with 
110kV circuits as shown in the figure below.  Under certain conditions, the Northern Ireland 
network can reach a stage where the loss of certain 275kV double circuits will overload the 
underlying 110kV circuits.  The 275kV double circuits in question are shown by the dotted 
lines in the figure below.  The solution in these cases is to sectionalise the underlying 110kV 
network as the need arises.  This eliminates the risk of the overload occurring.  The 
expectation is that the Northern Ireland 275kV ring is sufficiently strong that the 
sectionalising of the 110kV network does not affect system strength.  This may not continue 
to be the case at very large power transfers. 
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The conditions that trigger the need to sectionalise the 110kV networks are whenever there is 
a power transfer towards Republic of Ireland and whenever there is a large quantity of power 
coming from the Ballylumford / Ballycronan More area.  These conditions tend to occur 
during power transfer to Republic of Ireland. 
 
The three 110kV networks that are sectionalised are shown by arrows in the figure above.  
The most severe 275kV double circuit contingency in each case is as follows. 
 

• Open 110kV network between Castlereagh and Carnmoney to cater for the loss of the 
Hannahstown to Ballycronan More / Ballylumford 275kV double circuit. 

 
• Open 110kV network between Hannahstown and Lisburn to cater for the loss of the 

Tandragee to Castlereagh / Kilroot 275kV double circuit 
 

• Open 110kV network between Kells and Ballyvallagh to cater for the loss of the 
Ballylumford to Kells / Magherafelt 275kV double circuit. 
 

275kV Mesh Arrangement at Kells 
The 275kV station arrangement in both Kells and Hannahstown 275kV station uses a simple 
mesh arrangement, as shown.  This arrangement is sub-optimal in that the loss of one of the 
circuits also removes a 275/110kV transformer.  Further, since the circuits involved are part 
of double circuits, a single contingency involving a double circuit tower on a circuit to the 
stations would therefore take two 275kV circuits and a 275/110kV transformer.   
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Kells 275kV Station

Kilroot 2

IBT 1
IBT 2

Ballylumford

Magherafelt

Kilroot 1

275kV Circuit Breaker

 
 

Hannahstown 275kV Station
Ballylumford

IBT 1
IBT 2

Castlereagh 1

Castlereagh 2

Ballycronan More

275kV Circuit Breaker  
This contingency can overload the solitary remaining transformer.  The problem in 
Hannahstown is primarily due to the large load that is fed at 110kV from the station but 
because the 110kV network from Hannahstown also offers a path to Republic of Ireland, the 
severity of the overload is related to power transfers to Republic of Ireland.   
 

Hannahstown 275kV Station
Development (implementation)

Ballylumford

IBT 1 IBT 2 Castlereagh 1

Castlereagh 2

Ballycronan More

275kV Circuit Breaker  
 
A possible development option to reconfigure the 275kV mesh is shown above.  The 
electrical layout of this proposed change would be as shown below.  With this new 



NIE / ESB Joint studies   

Final TR Part1 (Apr01-Jul04)        - Page  59 

arrangement, the loss of the Hannahstown Castlereagh 275kV double circuit no longer also 
results in the loss of Hannahstown 275/110 IBT2. 

 

Hannahstown 275kV Station
Development

Ballylumford

IBT 1
IBT 2

Castlereagh 1
Castlereagh 2

Ballycronan More

275kV Circuit Breaker
 

 
While this project does solve the triple outage from happening as a single contingency, it 
may have little other benefit for interconnector transfer capability.  Because of the large load 
fed from Hannahstown, the single contingency loss of either 275/110 transformer may still 
overload the other.  This need for additional transformer capacity could be addressed by 
installing larger transformers or a third 275/110 transformer for the station (alternative station 
reconfiguration – perhaps) or some other more strategic approach.  
 

Hannahstown 275kV Station
Development (implementation 2)

Ballylumford

IBT 1 IBT 2
Castlereagh 1

Castlereagh 2

Ballycronan More

275kV Circuit Breaker

IBT 3

 
 
Then, the 110kV network may still need to be sectionalised for large trades to Republic of 
Ireland to prevent overloading the 110kV lines for the loss of the Hannahstown Castlereagh 
275kV double circuit. 
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Voltage Step / Low Voltage for loss of 275kV Double Circuit 

Magherafelt

Coolkeeragh 275

Tyrone

Tandragee

Kells

Kilroot

LOUTH 220

Ballylumford

Ballycronan More

Hannahstown

Castlereagh

Scotland

SVCSVC

SVCSVC

 
 
The Northern Ireland 275kV network is composed of 275kV double circuits arranged in a 
figure of eight.  This arrangement is robust.  Traditionally, the loss of any part of the ring, 
even a double circuit, has not caused any problems on the Northern Ireland transmission 
network.   
 
However, at higher power transfers to the Republic of Ireland, this is no longer the case.  At a 
power transfer of approx 500 MW to the Republic of Ireland, the loss of the Hannahstown 
Ballycronan More 275kV double circuit (and associated 275/110kV transformer) will cause a 
significant voltage step and low voltage on the Northern Ireland transmission network.  The 
severity of the voltage step is dependent on generation dispatch and is more severe when 
generation is reduced at Kilroot.  There is a significant risk of voltage collapse without the 
two generators at Kilroot. 
 
During periods of low generation at Coolkeeragh, and at high power transfer, the loss of the 
Magherafelt Kells 275kV double circuit can also cause voltage step problems. 
 
It is likely that dynamic reactive support, such as a large SVC will be required at Castlereagh 
to facilitate power transfers to the Republic of Ireland in excess of 500 MW. 
 
In predicting the risk of voltage collapse, system operators need to be aware of the following 
considerations: 

• Location and behaviour of swing bus in system model 
• Sectionalising of 110kV network at high power transfers 
• Due to 275kV mesh at Kells and Hannahstown, there are a number of instances where 

three network components can be lost in a single contingency 
• whether SCADA contingency analysis software is required for the all island network 
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4.6.2 Power out of Dublin 
Dublin is one of the most generation intensive locations in the country.  During overlapping 
outages of Northern Ireland generation and / or reductions in the power available from 
Scotland, it is highly likely that Republic of Ireland may be supplying power to Northern 
Ireland.  When that happens, most of the power will be sourced in Dublin.   
 
Furthermore, existing infrastructure and access to experienced power station staff appears to 
make the Dublin area an attractive place to locate new generation.  Consequently, it is 
important to examine the ability of Republic of Ireland transmission system to get power 
from Dublin to the border. 
 

Dublin 220kV network 

Carrickmines
PST

Irishtown

Shellybanks

Poolbeg

North Wall

Finglas

Huntstown

CorduffWoodland

Louth

Gorman

InchicoreMaynooth

Dunstown

Turlough
Hill

Carrickmines
PST

Irishtown

Shellybanks

Poolbeg

North Wall

Finglas

Huntstown

CorduffWoodland

Louth

Gorman

InchicoreMaynooth

Dunstown

Turlough
Hill

 
 
The studies assumed additional generation in Dublin.  Under this assumption, a number of 
transmission bottlenecks are identifiable on the Dublin 220kV network.   
 
Because the bottlenecks are associated with hypothetical additional generation which, in fact, 
does not exist, no reinforcements had been identified for this area. 
 
Studying the Dublin 220kV network is complex.  Most of the circuits are cables.  Cables 
generally have quite high overload capabilities.  But the post-fault overload capabilities 
depend on the pre-contingency loading of the cables. 
 
Any likely reinforcement of the Dublin 220kV network would be generation location 
dependent.  I.e. if generation was to retire or locate in the area, the optimum reinforcement 
would depend on where that generation retired or located. 
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In addition, the fault level in Dublin is quite high.  It is likely that should any additional 
generation locate in Dublin, this generation will require a significant reconfiguration of the 
Dublin 220kV network to meet both fault level and circuit loading requirements.   
 
For these reasons, problems on the Dublin 220kV cable network are not considered in this 
report. 
 

Corduff Finglas 220 ckt 3 
In our studies, when transferring power from Dublin to Northern Ireland, the loss of one 
Corduff Finglas 220kV circuit, overloaded the other Corduff Finglas 220kV circuit.   
 
This consideration may no longer be an issue for power transfer to Northern Ireland because 
the proposed additional generation at Huntstown power station is to be connected by a direct 
feed into Corduff, which effectively forms a parallel circuit to the existing Corduff Finglas 
circuits. 
 

Corduff Louth 220  
The two principal 220kV paths between Dublin and Louth, as shown below, are firstly Louth 
Gorman 220 and Gorman Maynooth 220kV and secondly Louth Woodland 220kV.   Even 
without power transfers to Northern Ireland, the loss of either of the 220kV circuits is very 
severe for the Republic of Ireland system.  The loss of either circuit can overload the 
underlying 110kV networks and/or the remaining 220kV route. 
 

Louth

Corduff

Woodland
Maynooth

Gorman
Drybridge

Platin

 
 
Consequently, for a significant part of the studies, it is assumed that a third 220kV circuit 
exists between Dublin and Louth; namely Corduff Louth 220.  This is deemed to be a 
sensible but not necessarily optimal project. 
 

220/110kV transformer capacity 
In the studies, there were two 125 MVA transformers and a single 250 MVA transformer at 
Maynooth.  Studies with additional generation in the Dublin area increase the loading on the 
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Maynooth transformers.  Eventually, loss of the 250 MVA transformer overloads both the 
125 MVA transformers. 
For the purpose of the studies, it is necessary to replace the two 125 MVA transformers with 
two 250 MVA transformers at Maynooth.  This results in three 250 MVA transformers at 
Maynooth. 
 

Gorman Navan 110 ckt 3 
The two Gorman Navan 110 circuits and Navan Arva 110 form a parallel path to part of the 
Dublin Louth corridor described above.  In addition, the load at Navan is quite high. 
 
Loss of either Gorman Navan 110kV circuit overloads the other circuit.  A possible solution 
would be to construct a third Gorman Navan 110kV circuit.   
 

4.6.3 Power to and from Derry 
Coolkeeragh 275

Strabane 110

Omagh 110

Enniskillen 110

Magherafelt

Dungannon 110

Drumnakelly 110

Tyrone 275

Tandragee 275

Coleraine 110

Kells

Crea 110

400MW
Combined Cycle

PST

PST

 
 
Coolkeeragh 275kV station is an important hub for the north west of the interconnected 
Republic of Ireland and Northern Ireland transmission systems.   
 
A measure of support for the Republic of Ireland system in Donegal is provided from 
Coolkeeragh 275kV station as follows.  The 110kV interconnector between Strabane and 
Letterkenny has a power flow controller (phase shift transformer) which is configured so that 
power does not flow along this circuit for normal operating conditions.  However, for the loss 
of a circuit or generator on either system, some power will flow across these circuits to the 
weakened system. 
 
There is a 400 MW combined cycle generator under construction at Coolkeeragh.  Part of the 
output of this generator feeds onto the 275kV network at Coolkeeragh and part feeds onto the 
110kV network – but it is a single generator. This gas powered generation at Coolkeeragh, 
when running, will be sufficient to meet local requirements.   
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Coolkeeragh SVC 
Aside from supporting the local network, it is described in the last section how the 400MW 
generator at Coolkeeragh is vital to supporting the entire transmission system for very large 
power transfers between Belfast and Republic of Ireland.  It is possible that a large 
Coolkeeragh SVC may be required to cater for the loss of the Coolkeeragh 400 MW 
generator during large cross border trades. 
 

Requirement for Coolkeeragh Generation 
The Coolkeeragh Magherafelt 275kV double circuit connects the station to the Northern 
Ireland 275kV grid.  Most of the power imports and exports with the area will flow on this 
275kV double circuit.  In the absence of the Coolkeeragh 400 MW generator; the 
Coolkeeragh Magherafelt 275kV double circuit is capable of supplying the power needs of 
the area, even withstanding a single N-1 contingency. 
 
There is a special protection scheme which sheds load in the Derry area in the unlikely event 
that a loss of the Coolkeeragh Magherafelt 275kV double circuit occurs at the same time as 
the Coolkeeragh generation is off load.   
 

Tyrone 110kV Development 
The Northern Ireland 110kV transmission network in the west is arranged in a ring.  This 
ring is currently fed from Coolkeeragh 275kV station in the north west, Tandragee 275kV 
station in the south and Kells 275kV station in the north east.  A new 275kV transmission 
station is currently being proposed at Tyrone.   
 

COOLKEERAGH

Strabane 110

Omagh 110

Enniskillen 110

MAGHERAFELT

Dungannon 110

Drumnakelly 110

TYRONE

TANDRAGEE

Coleraine 110

KELLS

Crea 110

400MW
Combined Cycle

PST

PST
Possible future layout 
of 110kV side of Tyrone 
275 / 110kV station

 
 

The first phase of the Tyrone 275kV project will have a single 110kV transformer feeder 
injecting into the 110kV network at Dungannon.  The 275/110kV transformer is expected to 
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have a 120 MVA rating29  and the 110kV line shall have a 166 / 144 MVA rating.  Under 
certain transfer conditions, the loss of either Tandragee – Magherafelt / Tyrone 275kV 
double circuit or Coolkeeragh / Magherafelt 275kV double circuit can overload the Tyrone 
275/110 120MVA transformer.  The overloads occur for power transfers to Republic of 
Ireland and for power transfers to Derry respectively.  The overloads would be solved by 
replacing the proposed 120 MVA transformer with a Tyrone 275/110 240 MVA transformer 
or by placing a 240 MVA transformer in parallel with the 120 MVA transformer.  Even if the 
120 MVA transformer is replaced with a 240 MVA transformer, the 166 / 144 MVA line 
soon begins to overload.  Therefore, as soon as the Tyrone transformer uprating is required, it 
is likely that the Tyrone 110kV station will be completed as shown. 
 
If the Arva Tyrone 275kV interconnector development option is constructed, it will provide a 
parallel path south of Tyrone to Republic of Ireland.  This reinforcement, therefore, will 
solve the problems caused for the loss of the Tandragee – Magherafelt / Tyrone 275kV 
double circuit.  Arva Tyrone 275kV will not solve the problems associated with the loss of 
the Coolkeeragh Magherafelt 275kV double circuit. 
 

Remedial Action Scheme – Coolkeeragh run back 
There is a possibility of large quantities of wind power being generated in the north west of 
the network.  It is the export of this additional wind power which is likely to test the 
transmission system in this area.  For large power transfers out of Derry, the loss of the 
Coolkeeragh Magherafelt 275kV double circuit can overload 110kV networks in the area.   
 
In order to facilitate wind generation locating in this area, NIE are installing a remedial 
action scheme which, if there is the risk of overloading the 110kV circuits out of 
Coolkeeragh, will send a run back signal to the Coolkeeragh 400 MW unit on the loss of the 
Coolkeeragh Magherafelt 275kV double circuit.  The signal will immediately trip the steam 
turbine and then reduce the output of the gas turbine to about 170 MW over two minutes. 
 

Donegal 110kV reinforcement & Coleraine Kells 110 circuit 2  
A sensitivity analysis is performed on the impact of two potential 110kV reinforcements in 
the border area: Coleraine Kells 110kV circuit 2 and Donegal 110kV reinforcement.  Both of 
the reinforcements are useful for local transmission reasons, but they make little or no 
difference to total transfer capability.   
 
In the example of the Donegal 110kV reinforcement, the loss of Louth Tandragee 275kV 
double circuit would still  

• overload Strabane Letterkenny 110 and Corraclassy Enniskillen 110kV,  
• cause voltage collapse difficulties if the power is heading north and  
• cause transient stability problems. 

 

                                                 
29 Since these studies were performed, Northern Ireland Electricity has begun to consider installing a 240 MVA 
transformer at Drumkee in place of the 120 MVA that was originally proposed and possible reorganisation of the 
local 110kV lines.  The implications of this are addressed in the next report.   
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4.6.4 Power to and from Tarbert 
Trading power from Northern Ireland to the south west of the Republic of Ireland system 
involves reducing generation in the south west and increasing generation on the Northern 
Ireland transmission system.  Power then flows from Northern Ireland to the south west.   
 
Because of the relative prices of some of the generation in the south, this power transfer 
seems very attractive and would be of benefit to consumers.  It is unfortunate therefore that, 
with the system as studied, large power transfer could risk thermal overloads and voltage 
collapse problems on the Republic of Ireland system. 
 

Overloads on East West Circuits 
This power transfer increases the loading on some already highly loaded circuits that run 
from east to west on the Republic of Ireland system.   At a given power transfer to Tarbert, 
the loss of one of the circuits would cause an unacceptable overload on another.  The circuits 
involved are Flagford Louth 220, Corduff Mullingar 110, Shannonbridge Maynooth 220, 
Portlaoise Dallow Shannonbridge 110, Cullenagh Great Island 220 and Great Island 
Waterford 110 circuits 1 and 2.  The circuits are shown below as the circuits crossing the 
green and blue lines respectively. 
 

Moneypoint

Clashavoon

Tarbert

Prospect

Macroom

Gt IslandKnockraha

Killonan

Cullenagh

Aghada

Waterford

Shannonbridge

Maynooth

Mullingar Corduff

Portlaoise
Dallow

Flagford LouthArva

 
 
Separate from the thermal overload problems associated with transferring the power to the 
south, the generation in the south also performs a vital function in supporting the voltage in 
the south.  Reducing generation in the south west to facilitate a trade from Northern Ireland 
removes a lot of this voltage support.  At a given transfer to Tarbert, the loss on contingency 
of another large generator or of one of the key 220kV circuits into the south will result in 
voltage collapse.  The contingencies are represented as crossing the red dotted lines in the  
network diagram, above.   
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A geographical representation of the thermal overload and voltage collapse issues is shown 
below. 
 

VOLTAGE

 
 

Overloads on North South Circuits 
FLAGFORD

CASHLA

OLDSTREET

PROSPECT

TARBERT KILLONAN

Athlone

Ennis

Cloon

MONEYPOINT

Lanesboro

SHANNONBRIDGE

 
 

Overload on Cashla Cloon 110 
For power transfer to Northern Ireland from the south west, the loss of Flagford Cashla 220 
overloads Cashla Cloon 110.  This line is already rated at 126 / 107 MVA so any uprating 
would require new conductors. 
 

Overload on Cashla Ennis 110 
For power transfer to Northern Ireland from the south west, the loss of Prospect Tarbert 220 
could result in overloads on Cashla Ennis 110. 
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Overload on Athlone Shannonbridge 110 
In the other direction, for large power transfers from the south west to Northern Ireland, loss 
of Cashla Flagford 220 results in an overload on the Athlone Shannonbridge 110. 
 

Overloads in the Ardnacrusha area 
A number of maintenance and trip combinations in the Ardnacrusha Limerick area cause 
overloads in the 2006 summer studies.  While it is unlikely that a maintenance outage on the 
circuits would be performed in the absence of Ardnacrusha generation, it is reasonable to 
assume that outages of Ardnacrusha generation might be allowed with an intact transmission 
network.  The Ardnacrusha generator outages would relate to the availability of water and to 
the need to perform essential generator maintenance. 
 
Maintenance and trip combinations of the 110kV circuits and Ardnacrusha generation appear 
to be independent of power transfer with Northern Ireland.  However, maintenance and trip 
combinations which involve Cashla Prospect 220 are influenced by the power transfer with 
Northern Ireland. 
 

Moneypoint

Cashla

Tarbert

Prospect

Limerick

Ardnacrusha

110kV

Killonan

Ennis

Drumline

 
 
A second Ardnacrusha Killonan 110kV circuit is included in the case for the transfer of 600 
MW to Tarbert and it appeared to solve the Ardnacrusha area problems.   
 
The use of the hydro generation as an energy reserve for some of the larger infeeds on the 
Irish system and given that the hydro stations are relatively small means that the running 
regime for the hydro stations has changed in the past few years.  It is conceivable that 
following the loss of a generator or infeed for fault or economic reasons, it may be necessary 
to run Ardnacrusha flat out for relatively long period of time to meet the energy shortfall.  
For example, the DC infeed from Scotland may reduce from 400 MW to zero at short notice 
depending on the price of electricity in the U.K.   Thereafter, Ardnacrusha would receive 
relatively little running until the water level in the region has recovered.  The point is that 
Ardnacrusha may be a less reliable generation source than before and it may be necessary to 
consider reinforcing the area with Ardnacrusha Killonan 2. 
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Overload on Arva Shankill 110 
Arva Shankill 110kV circuit is an existing line with steel tower construction.  A recent 
uprating on this circuit only uprated the circuit from 72 MVA to 86 MVA summer rating.  
This uprating is adequate for the internal needs of the Republic of Ireland transmission 
system, not considering the requirements to import power from Northern Ireland.  It may 
now be appropriate to uprate this circuit to 107 MVA summer rating to increase import 
capability from Tarbert. 
 
An advantage of the Arva Tyrone 275kV project is that it provides a parallel path to Arva 
Shankill 110 and alleviates the loadings on this circuit that would occur for the loss of 
Flagford Louth 220.  Arva Tyrone will not alleviate the overload of Arva Shankill 110 for the 
loss of Louth Lisdrum 110 and Louth Shankill 110.  That is a local issue. 
 
Since these studies were performed, ESB National Grid has begun to consider a 
reinforcement in this area. 
 

220/110kV transformer capacity 
Studies with additional generation in the south west resulted in overloads on the Cashla 
transformers, the Killonan transformers and the Tarbert transformers.  Some of the studies 
also resulted in voltage problems and overloads on the underlying 110kV network.   
 
It is important to note that the additional generation is presumed to connect to the 220kV 
network in the area.  
 
Both Arva Tyrone and Coolkeeragh Srananagh 275kV interconnector development options 
strengthen the Republic of Ireland 220kV network in the north of the system.  Consequently, 
Cashla 220kV bus is a stronger point with the reinforcements.  Therefore, more power flows 
down through the Cashla transformers in the base case when either 275kV interconnector 
development option is studied. 
 
The arrangement as studied in Cashla is a 250 MVA 220/110 transformer in parallel with a 
175 MVA transformer.  The 175 MVA transformer is actually an uprated 125 MVA 
transformer and, as such, has no overload capability.  The transformers are highly loaded in 
the base case.  For power transfers to Northern Ireland from the south west, the loss of the 
250 MVA transformer overloads the 175 MVA transformer.  Replacing the 175 MVA 
transformer with a 250 MVA transformer would solve this problem. 
 
Since these studies were performed, ESB National Grid has begun to consider additional 
transformer capacity at Cashla. 
 
The present arrangement in Killonan is a 125 MVA transformer in parallel with two 63 MVA 
transformers.  For the purpose of the studies, it is necessary to replace these in the model 
with three 125 MVA transformers. 
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5 Maintenance 
The previous section is concerned with the performance of the intact transmission network.  
In both Northern Ireland and the Republic of Ireland it is not unusual for some circuits to be 
temporarily removed from service.  The outages are required to facilitate essential 
maintenance or to allow for equipment upgrades or for new connections to the transmission 
system.  Most of the outages are scheduled to occur during the summer months when the 
demand for electricity is significantly lower than during the winter months.   
 
The present trading practice is that interconnector capacity is auctioned for one, two or three 
years but the Transmission System Operators reduce the capacity in, or close to, real time if 
important circuits are out of service. 
 
An investigation is performed to examine the impact of the maintenance outages on the 
available transfer capacity.  The 2006 summer case is tested to determine the relationship 
between power transfer capability and maintaining an adequate transmission system.  In 
maintenance conditions, this means that  the system shall be capable of withstanding the loss 
due to fault of any item of plant on the system even during the outage for maintenance of any 
other item of plant.  This maintenance and trip outage combination is often referred to as an 
N-1-1 (or as n-m-t). 

Assumptions 
It is assumed that Republic of Ireland and Northern Ireland can co-ordinate transmission 
maintenance requirements.  I.e. it is assumed that the simultaneous outage for maintenance of 
two interacting items of transmission plant can be avoided. 
 
A number of additional reinforcements are added to the study case.   
 

• Killonan three 125MVA transformers 
• Uprate Killonan Limerick 110 ckt 2 – 107MVA (per ckt 1) 
• Uprate Carlow Kellis 110 ckt 2 – 107MVA (per ckt 1) 

 

Treatment of the Loss of a Double Circuit 
The studies do not cover the loss due to fault of a double circuit tower during the outage for 
maintenance of any item of plant.  This combination would be referred to as N-1-DC and is 
not required in the Northern Ireland transmission planning criteria or in the Republic of 
Ireland transmission planning criteria. 
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Power to Northern Ireland
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Hannahstown IBT1 Hannahstown IBT2 Lisburn Tandragee 110 1% 1% 1%

Hannahstown Castlereagh 275 ckt 2
Hannahstown Castlereagh 
275 ckt 1 with IBT1 Hannahstown IBT2 - 7%

Ballylumford Hannahstown 275 Ballylumford Moyle 275 VC NC

Louth Tandragee 275 ckt 2 Louth 300 MVA AT1 Louth 300 MVA AT2 - 79% 78% 78%
Louth Tandragee 275 ckt 2 Irishtown 400MW (or other ESBLouth 300 MVA AT1 and AT2 - 4% 9%

Louth Tandragee 275 ckt 1 Louth Tandragee 275 ckt 2 VC VC - - 0.92pu VC VC VC

Corduff Louth 220 Louth Woodland 220 Gorman Maynooth 220 1% 1%
Corduff Louth 220 Gorman Maynooth 220 Louth Woodland 220 2% 2%
Louth Woodland 220 Gorman Maynooth 220 Corduff Louth 220 1%

Louth Woodland 220 Gorman Maynooth 220 Corduff Platin 110
164% .. 
0.82pu 91% 40%

Louth Woodland 220 Gorman Maynooth 220 Drybridge Louth 110 1%

Louth Woodland 220 Gorman Louth 220 Drybridge Louth 110
121% .. 
0.9pu 49% 49%

Louth Woodland 220 Coolkeeragh CC (or other NIE Gorman Maynooth 220
38% .. 
0.87pu 14%

Louth Woodland 220 Corduff Drybridge 110 Corduff Platin 110 31% 7%
Louth Woodland 220 Cashla Flagford 220 Gorman Maynooth 220 23%
Louth Woodland 220 Gorman T2101 Corduff Platin 110 17% 1%
Louth Woodland 220 Cashla Oldstreet 220 Gorman Maynooth 220 15%
Louth Woodland 220 Cashla Prospect 220 Gorman Maynooth 220 11%
Louth Woodland 220 Corduff T2101 Gorman Maynooth 220 8%

Louth Woodland 220 Athlone Shannonbridge 110 Gorman Maynooth 220
6% .. 
0.9pu

Gorman Maynooth 220 Corduff Drybridge 110 Corduff Platin 110 44% 19%

Gorman Maynooth 220 Coolkeeragh CC (or other NIE 
Louth Woodland 220 and 
Corduff Platin 110

36% .. 
0.88pu 13%

Gorman Maynooth 220 Cashla Flagford 220
Louth Woodland 220 and 
Corduff Platin 110 21%

Gorman Maynooth 220 Corduff Finglas 220 ckt 1 Corduff Finglas 110 ckt 2 20%

Gorman Maynooth 220 Cashla Oldstreet 220
Corduff Platin 110 or Louth 
Woodland 220 15%

Gorman Maynooth 220 Cashla Prospect 220
Louth Woodland 220 and 
Corduff Platin 110 10%

Gorman Maynooth 220 Corduff T2101 Louth Woodland 220 and Corduff T2102 10%
Gorman Maynooth 220 Corduff Mullingar 110 Corduff Platin 110 7%
Gorman Maynooth 220 Gorman Louth 220 Louth Woodland 220 7%
Gorman Maynooth 220 Gorman T2101 Louth Woodland 220 7%
Gorman Maynooth 220 Athlone Shannonbridge 110 Louth Woodland 220 6%
Gorman Maynooth 220 Louth T2104 Louth Woodland 220 5%

Gorman Louth 220 Coolkeeragh CC (or other NIE Louth Woodland 220
21% .. 
0.9pu

Gorman Louth 220 Gorman T2101 Louth Woodland 220 7%
Gorman Louth 220 Cashla Flagford 220 Louth Woodland 220 5%
Gorman Louth 220 Gorman Navan 110 ckt 1 Gorman Navan 110 ckt 2 7%

Gorman Louth 220 Arva Flagford 220 Drybridge Louth 110 6%

Gorman T2101 Corduff Drybridge 110 Corduff Platin 110 25% 13% 1%
Gorman T2101 Corduff Platin 110 Corduff Drybridge 110 14% 2%
Gorman T2101 Louth - Meath Hill 110 Drybridge Louth 110 8%

Cashla Flagford 220 Dalton Galway 110 Cashla Cloon 110 7% 3%
Cashla Flagford 220 Cashla Cloon 110 Dalton Galway 110 5%

Power to Republic of Ireland

 
Corduff Finglas 220 ckt 1 Coolkeeragh CC (or other NIE Corduff Finglas 220 ckt 2 10%
Corduff Finglas 220 ckt 1 Moneypoint G1 Corduff Finglas 220 ckt 2 6%
Corduff Finglas 220 ckt 1 Cashla Prospect 220 Corduff Finglas 220 ckt 2 4%

Cashla Prospect 220 Corduff Mullingar 110 Athlone Shannonbridge 110 1%
Cashla Prospect 220 Ballylumford CC (or other NIE gAthlone Shannonbridge 110 3%

Corduff T2101 Corduff T2102 Maynooth Ryebrook 110 53% 70% 60% 50% 21%
Corduff T2101 Maynooth Ryebrook 110 Corduff T2102 8% 1% 2%

Cashla 250 MVA T2101 Prospect Tarbert 220 Cashla 175 MVA T2102 - 20% 12%
Cashla 175 MVA T2102 Prospect Tarbert 220 Cashla 250 MVA T2101 8%
Cashla 250 MVA T2101 Cashla Flagford 220 Cashla 175 MVA T2102 1%

Oldstreet Woodland 400 Prospect Tarbert 220 Cashla 250 MVA T2101 2%
Oldstreet Woodland 400 Cashla 250 MVA T2101 Cashla 175 MVA T2102 5%  

 

% = circuit overload 
 

p.u. = low voltage 



NIE / ESB Joint studies   

Final TR Part1 (Apr01-Jul04)         - Page  72 

Results 
A number of maintenance and trip combinations are very sensitive to interconnector power 
transfer.  These are detailed below.  In addition to reporting the performance of the base 
network, a sensitivity analysis is also performed on three of the transfer scenarios to examine 
the impact of additional system reinforcements.  The reinforcements change the pattern 
relating transfer capability to transmission line maintenance.   
 
The reinforcements of interest are  

• Corduff Louth 220 and Corduff Finglas 220 ckt 3 for the transfer of 300 MW to 
Belfast;  

• Moneypoint Tarbert 220 and Ardnacrusha Killonan 110 ckt 2  for the transfer of 
600 MW to Tarbert  and  

• Arva Tyrone 275kVand Gorman Meath Hill 110kV for the transfer of 900 MW to 
Dublin. 

 
The outage for maintenance of a number of key circuits affects the available power transfer 
capability.  Those circuits are listed below and cross referenced with the power transfer 
which would cause problems.  From the previous information it is possible to compile a table 
showing the relationship between power transfer and the chance to take various transmission 
circuits out for maintenance. 
 

Power to Northern Ireland

300 to Belfast
C

or Lou 220 
C

or Fin 3 220

300 to B
elfast

150 to B
elfast

no transfer

300 to Tarbert

600 to Tarbert

600 to Tarbert
M

pt Tarb 220
ard kill 110

600 to D
ublin

900 to D
ublin 

A
rv Tyr 275

G
or M

eH
il 110

Hannahstown IBT1 1 1 1

Louth Tandragee 275kV ckt 1 1 1 1 1 1 1
Louth 600 MVA AT3 1 1 1 1 1 1
Louth 300 MVA AT1 1 1 1

Cashla 250 MVA T2101 1 1 1 1

Corduff Louth 220 1
Louth Woodland 220 1 1 1 1 1
Gorman Maynooth 220 1 1 1 1 1
Gorman Louth 220 1 1 1
Corduff Drybridge 110 1 1 1
Corduff Platin 110 1 1
Gorman T2101 1 1 1
Cashla Flagford 220 1 1
Dalton Galway 110 1 1
Athlone Shannonbridge 110 1
Cashla Cloon 110 1
Cashla Oldstreet 220 1
Cashla Prospect 220 1
Corduff Finglas 220 ckt 1 1
Corduff Mullingar 110 1
Gorman Navan 110 ckt 1 1
Louth T2104 250 MVA 1
Louth - Meath Hill 110 1
Oldstreet Woodland 400kV 1
Arva Flagford 220 1
Clashavoon Knockraha 220 1 1
Killonan Tarbert 220 1 1
Prospect Tarbert 220 1 1 1 1

circuit outages impacting transfers 6 19 10 4 4 5 3 6 10

Power to Republic of Ireland

 
 

Table: Circuits that should not be taken out for maintenance for various power transfers 
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Northern Ireland 
In summer 2006, the Northern Ireland transmission system is relatively unaffected by 
maintenance and trip combinations at moderate power transfers.  Only the outage of two 
Hannahstown 275/110kV transformers would result in a slight 1% overload on a 110kV 
circuit.   
 
At larger power transfers, the Northern Ireland transmission system is sensitive to the outage 
of double circuit 275kV circuits.  This is discussed elsewhere in this report. 
 

Louth

Maynooth

Gorman

Drybridge

Platin

Woodland

Corduff

MacetownRyebrook

Finglas

Dublin Generation
Dublin Bay Power 400 MW

Huntstown 340 MW
Poolbeg units 500 MW

Shellybanks units 500 MW
North Wall 240 MW

Tandragee

Navan

Arva

 
 
Dublin Louth power corridor 
The difficulties on this corridor form a significant barrier to power transfer from Republic of 
Ireland to Northern Ireland and are well known.  On the Republic of Ireland system, there is 
very little generation north of Dublin.  Yet, the load north of Dublin is quite significant.  
Consequently, the 220kV and 110kV lines heading north out of Dublin are already quite 
highly loaded.  By 2006 winter, even without the additional strain of interconnector power 
transfers, there are N-1 overload problems on this part of the network.  By 2006 summer; 
maintenance and trip outages of some of the circuits will overload the parallel circuits. 
 
The key circuits are Gorman Maynooth 220, Louth Woodland 220, Corduff Platin 110, 
Corduff Drybridge 110 and Gorman T2101.  Most of these circuits cannot be taken out for 
maintenance even for the no trade scenario.  In practice, therefore, it is necessary to import 
power from Northern Ireland to allow the maintenance outage of any of these circuits to 
proceed. 
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The studies show that a number of other circuits in parallel with this route can also not be 
maintained while power is being transferred to Northern Ireland.   
 
These circuits include  

• Gorman Navan 110 circuits 1 and 2,  
• Louth 220/110kV transformer,  
• Cashla Flagford 220,  
• Dalton Galway,  
• Athlone Shannonbridge 110,  
• Cashla Oldstreet 220 and  
• Cashla Prospect 220.   

 
Starting half-way up, there is a 110kV path that runs in parallel with the main 220kV route 
between Dublin and Northern Ireland.  Associated with the large load in Navan, the Gorman 
Navan 110kV circuits are quite highly loaded.  Loss of either Gorman Navan circuit (in 
combination with other circuits and power transfers to Northern Ireland) can overload the 
remaining circuit.  This overload would increase with power transfer to Northern Ireland. 
 
Separately, loss on maintenance and trip of both Gorman Navan 110kV circuits would result 
in Navan being tail fed on a long 110kV line from Arva.  This would result in a local voltage 
collapse at Navan. 
 
Corduff Finglas 220 
With the large quantity of high merit generation in Dublin, there are difficulties associated 
with getting this power out of Dublin.  Specifically, for the network as studied, when sending 
power to Northern Ireland, the loss of one Corduff Finglas 220kV circuit will significantly 
increase the loading on the parallel 220kV circuit.  There are other 220kV circuits which, 
when tripped, slightly increase the load on the Corduff Finglas 220kV circuits.  
Combinations of one Corduff Finglas 220kV circuit with other circuits can overload the 
remaining Corduff Finglas 220kV circuit.  This contingency is more significant at low load 
levels.  At high loads, the Dublin load absorbs the output of the Dublin generation, whereas 
for the low load periods during the day, the excess power needs to get out of Dublin. 
 
This consideration is no longer an issue for power transfer to Northern Ireland because the 
proposed connection for Huntstown 2 is a direct feed into Corduff. 
 
Louth Tandragee 275kV double circuit and 275/220 transformers 
The existing 275kV interconnector is connected to the Republic of Ireland system at Louth 
through three 275/220kV transformers.  Two transformers are rated at 300 MVA, the third is 
rated at 600 MVA.  Therefore, maintenance outages for which a further circuit trip would 
leave only one 300 MVA transformer connecting the Republic of Ireland and Northern 
Ireland systems cannot be accommodated during power transfers of 300 MW and greater.   
 
The implications of a system separation, which would occur if both Louth Tandragee circuits 
tripped are dealt with elsewhere in this report. 
 
An additional interconnection provides additional transfer capacity at the border and will 
ease transfer restrictions. 
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Transfer to Munster 
The studies also identified a number of maintenance and trip contingencies which cause 
problems in the extreme south of the network.  Under maintenance conditions (including 
generator maintenance) these limit the quantity of power that can be traded between Munster 
and the rest of Ireland.  The detailed results are provided below. 
 

Power to Northern Ireland

outage 1 outage 2 overload

300 to B
elfast .. 

C
or Lou 220 and 
C

or Fin 3 220

300 to B
elfast

150 to B
elfast

no transfer

300 to Tarbert

600 to Tarbert

600 to Tarbert
M

pt Tarb 220
ard kill 110

600 to D
ublin

900 to D
ublin 

Arv Tyr 275
G

or M
eH

il 110

Aghada G1 Prospect Tarbert 220 - VC VC

Killonan Tarbert 220 Clashavoon Knockraha 220 Clashavoon Macroom 110 5% 12%

Cashla Oldstreet 220 Moneypoint 3 (or Aghada gen) VC
Cashla Oldstreet 220 Cullenagh Great Island 220 Great Island Waterford 110 21%
Cashla Oldstreet 220 Maynooth Shannonbridge 220 Portlaoise Dallow Shannonbridge 110 46%
Cashla Oldstreet 220 Cullenagh Knockraha 220 Ballydine Cullenagh 110 9%
Cashla Oldstreet 220 Gorman Navan ckt 1 Gorman Navan ckt 2 6%

Cullenagh - Great Island 220 Aghada G1 VC
Cullenagh - Great Island 220 Moneypont G3 Great Island Waterford 110 3%
Cullenagh - Great Island 220 Prospect Tarbert 220 VC
Cullenagh - Great Island 220 Killonan Shannonbridge 220 Great Island Waterford 110 14%
Cullenagh - Great Island 220 Cullenagh Waterford 110 Killoteran Waterford 110 31%
Cullenagh - Great Island 220 Great Island Waterford 110 ckt 1 Great Island Waterford 110 ckt 2 71%

Maynooth Shannonbridge 220 Moneypoint 3 (or Aghada gen) VC
Maynooth Shannonbridge 220 Prospect Tarbert 220 VC
Maynooth Shannonbridge 220 Cullenagh - Great Island 220 Portlaoise Dallow Shannonbridge 110 25%
Maynooth Shannonbridge 220 Flagford Louth 220 Portlaoise Dallow Shannonbridge 110 18%
Maynooth Shannonbridge 220 Cullenagh Knockraha 220 Portlaoise Dallow Shannonbridge 110 17%
Maynooth Shannonbridge 220 Cashla 250MVA T2101 Portlaoise Dallow Shannonbridge 110 7%
Maynooth Shannonbridge 220 Great Island Kellis 220 Portlaoise Dallow Shannonbridge 110 10%
Maynooth Shannonbridge 220 Barrymore Knockraha 110 Ballydine Cullenagh 110 7%

Prospect Tarbert 220 Aghada G1 or Tarbert G4 VC
Prospect Tarbert 220 Killonan Shannonbridge 220 VC
Prospect Tarbert 220 Cullenagh Knockraha 220 Great Island - Cullenagh 220 - 232 MVA 1% VC
Prospect Tarbert 220 Cashla Ennis 110 VC
Prospect Tarbert 220 Dunstown Kellis 220 VC
Prospect Tarbert 220 Arklow Great Island 220 VC
Prospect Tarbert 220 Shannonbridge Ikerin 110 VC
Prospect Tarbert 220 Arklow Carrickmines 220 VC
Prospect Tarbert 220 other lines low voltages 0.9pu

Prospect Tarbert 220 Ennis Shannonbridge 110 Cashla Ennis 110
6% .. 

0.86pu
Prospect Tarbert 220 Ballydine Cullenagh 110 VC

Corduff Mullingar 110 - 93MVA 30%

Arva Carrick-on-Shannon110 - 114MVA 7%
Portlaoise Dallow Shannonbridge 110 - 76MVA 6%
Arva Navan 110 -73 MVA 6%
Maynooth Shannonbridge 220 - 294 MVA 3%

Flagford Louth 220 Cashla Oldstreet 220 30%

Power to Republic of Ireland

 
 
There is a minimum generation requirement in the south of the transmission system.  
However, one of the transfer scenarios involved reducing generation in the south of the 
network.  Consequently it is not surprising that under these conditions, maintenance and trip 
outages can result in voltage collapse and / or serious overloads. With reduced generation in 
the south, maintenance and trip outage of any two of the following circuits will cause voltage 
collapse: Prospect Tarbert 220, Shannonbridge Killonan 220, Cullenagh Great Island 220 and 
Moneypoint Prospect 220.   
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Moneypoint

Clashavoon

Tarbert

Prospect

Macroom

Gt IslandKnockraha

Killonan

Cullenagh

Aghada

Waterford

Shannonbridge

Maynooth

Mullingar Corduff

Portlaoise
Dallow

Flagford LouthArva

 
 
 
Great Island – Waterford 
The 220kV and 110kV circuits between Great Island and Cullenagh 220kV stations can get 
overloaded for maintenance and trip outages involving the circuits.  The summer rating on 
the Great Island Waterford 220kV circuit is relatively low at 232 MVA.  The line loadings on 
the circuits are influenced by generation dispatch.  A reduction of generation in the south 
increases the loading on the circuits. 
 
Maynooth Shannonbridge 220, Portlaoise Dallow Shannonbridge 110 and Corduff 
Mullingar 110 
For increased power transfers to the south west, maintenance and trip outages involving 
circuits carrying power west across the country tend to overload the three circuits. 
 
The ratings of these circuits are low; Portlaoise Dallow Shannonbridge 110kV and Corduff 
Mullingar 110kV have summer ratings of 72 MVA.  Maynooth Shannonbridge 220kV has a 
summer rating of 285 MVA. 
 
 

Local Problems 
The studies identified a number of maintenance and trip contingency sets which cause 
problems on the network but which do not appear to be related to interconnector power 
transfer.   
 
These problems are not included here. 
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Conclusion – Maintenance and Trip 
A comprehensive set of results from the maintenance and trip studies is presented.   
 
The major findings of the maintenance studies are as follows: 

• The outage for maintenance of a number of circuits can limit available power transfer 
capability.  The power corridor from Dublin to Louth is particularly restrictive.  
Reinforcement to this corridor would enhance power transfer capability. 

 
• In some cases, the outage for maintenance of difficult circuits can only be facilitated 

by power import. 
 

• Power from Northern Ireland cannot displace generation in the extreme south of the 
country.  Local voltage and overload problems in the south mean that this trade 
cannot occur.   

 
• There are a number of difficult maintenance and trip combinations which are 

unrelated to power transfer.  These local problems are known to both system 
operators.   

 
• Comparing the interconnector development options, Arva Tyrone 275, Coolkeeragh 

Srananagh 275 and the 110kV circuits, for the 2006 summer case, there is no 
significant difference in facilitating maintenance outage between the three options. 
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6 Fault Level 
The fault levels on both the Republic of Ireland and Northern Ireland systems are quite high 
in some locations.  It is important, therefore, that the impact of the interconnector 
development options on fault levels be investigated  
 

6.1.1 Study Method 
The generation dispatch method used in the fault studies is as follows. 
 
The Automatic Sequencing Short Circuit Calculation (ASCC) function in PSS/E is used to 
generate a fault level summary for single phase to ground and three phase faults at each 
transmission bus.  It is the RMS break fault current that is calculated using this method.  The 
studies were performed using generator sub-transient reactance values.  The generation 
dispatch and other assumptions used in the fault studies are listed below.  
 
An alternative method for calculating fault current is the UK Engineering Recommendation 
G74. The main difference with this method is that the fault contribution from motors 
embedded in the load is included and a DC component of fault current is also included for 
fault make.  It is expected that the relative increase of fault level will be the same regardless 
of whether ASCC or G74 is used. 
 
Changes in generation dispatch (including decisions regarding the locating of new generation 
and whether or not to retire existing generation) will have a material impact on actual fault 
levels. 
 
The 2006 / 7 winter study case is used as the basis for the undeveloped case for the fault 
studies. 
 
It is assumed that the DC link to Scotland does not add any fault current.  However, the 
transformers connecting the DC link to the 275kV network are earthed which does provide a 
path for zero sequence currents. 
 
The following assumptions were made for future and / or retiring generation: - 
 
Seven units are on in Ballylumford for the studies.  These are 

Ballylumford Combined Cycle (units A, B and C) 
Ballylumford D 
Ballylumford 1 – 120 MW 
Ballylumford 5 – 200 MW 
Ballylumford 6 – 200 MW 

 
Ballylumford units 2, 3 and 4 are not running in this study – they are presumed to be retired.  
In the study, it was assumed that for almost all the time, there would not be absolute 
maximum generation at Ballylumford.  The open cycle gas turbines, units 7 and 8 are 
switched off.  For occasions when they are on, the 275kV fault level at Ballylumford should 
be incremented by approx 350 amp per generator.  The effect on other fault levels on the 
system is not significant. 
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For the 2006/7 winter study case, the Republic of Ireland system usually has a speculative 
generator at Maynooth in order to meet forecast demand.  No speculative generator is 
running in this study.  Instead, forecast demand is met with existing but low merit generation. 
 
Apart from assumptions about generator availability and fault contribution from the DC link, 
detailed above, all generators were turned on in the case.  Generation that is off in the 
original case is set to zero MW.  This gives the worst expected fault current.  This includes 
all embedded generation on the Republic of Ireland system. 
 
  

6.1.2 Fault Level Results 
Fault level studies were performed for a 2006/7 winter case with the different interconnector 
development options.  Summary tables listing a selection of fault levels at transmission 
stations around the joint network are provided below.  These show the increase in fault level 
due to the interconnector development options and compare expected fault level with the 
present switchgear rating. 
 

6.1.3 Fault Level Conclusion 
There is a small increase in fault level associated with each of the interconnector 
development options.  The largest increase is at the stations where the interconnectors are 
located. In most cases they are within the peak break rating of the switchgear. 
 
Those stations that exceed the 10% safety margin of fault level rating for one phase to ground 
are listed below. There are no violations of the safety margin for 3 phase.   
 

Ballylumford 275 102% for all options 
Inchicore 110 93% for all options 
Louth 110 94% for 110kV option 

 
The pre-existing single phase fault level is found to be high on the Dublin 110kV network 
and on the Northern Ireland 275kV network near Ballylumford but the fault levels are not 
materially increased by any of the interconnector development options.  The high fault levels 
are already known to system operators and are managed by operational practice.  Only the 
110kV interconnector development option tends to dramatically increase fault levels on both 
networks, especially at Louth 110.   
 
In conclusion, there appear to be minimal fault level implications associated with either of 
the 275kV interconnector development options. 
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Switchgear fault level and rating 1 PHASE TO EARTH Winter 2006/7

2.00% 80.00%

Name Voltage Rating Basecase 110 Arva Tyrone Cool Sran Basecase 110 Arva Tyro Cool Sran
----- Rating A A A A A % A % A %

ESB

ARVA 275 20000 5200 5200 26%
LOUTH 275 20000 10431 10422 10436 10420 -9 -0.09% 5 0.05% -11 -0.10% 52% 52% 52% 52%
SRANANA 275 20000 0 0 0%

ARVA 220 40000 4118 4113 7075 4202 -5 -0.13% 2957 71.79% 84 2.04% 10% 10% 18% 11%
CASHLA 220 40000 7884 7886 7983 8023 2 0.03% 99 1.25% 139 1.76% 20% 20% 20% 20%
FLAGFORD 220 40000 6617 6625 7292 7297 8 0.12% 675 10.20% 679 10.27% 17% 17% 18% 18%
FINGLAS 220 40000 35710 35833 35801 35762 124 0.35% 92 0.26% 52 0.15% 89% 90% 90% 89%
GORMAN 220 40000 9720 9747 9734 9717 27 0.27% 14 0.14% -3 -0.03% 24% 24% 24% 24%
INCHICOR 220 40000 35781 35894 35865 35829 113 0.32% 85 0.24% 48 0.13% 89% 90% 90% 90%
IRISHTOW 220 40000 36790 36904 36875 36839 115 0.31% 85 0.23% 49 0.13% 92% 92% 92% 92%
LOUTH 220 40000 17468 17772 17789 17596 304 1.74% 321 1.84% 128 0.73% 44% 44% 44% 44%
SRANANAG 220 40000 3549 3552 3657 4510 2 0.06% 108 3.04% 961 27.07% 9% 9% 9% 11%

ARVA 110 25000 5703 5797 5708 5724 94 1.64% 5 0.09% 21 0.37% 23% 23% 23% 23%
CASHLA 110 25000 15097 15102 15204 15265 5 0.03% 107 0.71% 168 1.11% 60% 60% 61% 61%
CATH_FAL 110 25000 7589 7750 7615 7696 161 2.13% 26 0.34% 107 1.40% 30% 31% 30% 31%
CORRACLA 110 25000 4039 4054 4048 4054 15 0.38% 9 0.22% 15 0.37% 16% 16% 16% 16%
DUNDALK 110 25000 7849 8052 7826 7821 203 2.58% -23 -0.29% -29 -0.36% 31% 32% 31% 31%
FLAGFORD 110 25000 13626 13686 14053 14392 60 0.44% 427 3.13% 766 5.62% 55% 55% 56% 58%
FIN_URBA 110 26000 24125 24147 24141 24133 22 0.09% 15 0.06% 8 0.03% 93% 93% 93% 93%
FIN_RURA 110 25000 12368 12379 12368 12366 11 0.09% 0 0.00% -3 -0.02% 49% 50% 49% 49%
INCHICOR 110 26000 26970 26998 26990 26981 27 0.10% 20 0.07% 10 0.04% 104% 104% 104% 104%
LOUTH 110 25000 22998 25543 23097 23007 2545 11.06% 99 0.43% 9 0.04% 92% 102% 92% 92%
LISDRUM 110 25000 3136 4898 3126 3128 1762 56.20% -9 -0.30% -8 -0.26% 13% 20% 13% 13%
LETTERKE 110 25000 6044 6664 6059 6071 621 10.27% 15 0.25% 28 0.46% 24% 27% 24% 24%
MULLAGHA 110 25000 7873 8083 7837 7831 211 2.68% -35 -0.45% -41 -0.52% 31% 32% 31% 31%
RATRUSSA 110 25000 6836 7073 6826 6832 237 3.46% -11 -0.16% -4 -0.06% 27% 28% 27% 27%
SHANKILL 110 25000 6566 6986 6560 6570 420 6.40% -6 -0.09% 4 0.05% 26% 28% 26% 26%
SLIGO 110 25000 7855 7887 7945 8235 32 0.41% 90 1.15% 380 4.84% 31% 32% 32% 33%
SRANANAG 110 25000 9820 9883 9969 10531 64 0.65% 149 1.52% 711 7.24% 39% 40% 40% 42%
TRILLICK 110 25000 1642 2064 1646 1646 422 25.69% 4 0.23% 4 0.26% 7% 8% 7% 7%

% on ratingDifference in Fault level
Arva Tyrone110 Cool Sran
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Switchgear fault level and rating 1 PHASE TO EARTH Winter 2006/7
2.00% 80.00%

Name Voltage Rating Basecase 110 Arva Tyrone Cool Sran Basecase 110 Arva Tyro Cool Sran
----- Rating A A A A A % A % A %

NIE

BAFD2- 275 19900 21816.7 21969.5 22080.2 21985.2 152.8 0.70% 263.5 1.21% 168.5 0.77% 109.63% 110.40% 110.96% 110.48%
COOL2- 275 19900 12842.8 12968.9 13011.1 13597.5 126.1 0.98% 168.3 1.31% 754.7 5.88% 64.54% 65.17% 65.38% 68.33%
MAGF2- 275 19900 15001.9 15126 15462.9 15270.6 124.1 0.83% 461 3.07% 268.7 1.79% 75.39% 76.01% 77.70% 76.74%
TANDRAGE 275 19900 17113.5 17287 17455.6 17217.2 173.5 1.01% 342.1 2.00% 103.7 0.61% 86.00% 86.87% 87.72% 86.52%
TYRN2- 275 31500 12089.9 12191.7 13093.3 12214.3 101.8 0.84% 1003.4 8.30% 124.4 1.03% 38.38% 38.70% 41.57% 38.78%

BAFD1- 110 22000 18794.3 18854.1 18889.3 18875.3 59.8 0.32% 95 0.51% 81 0.43% 71.73% 71.96% 72.10% 72.04%
COOL1- 110 39900 26688.4 27478.8 26826.4 27118.4 790.4 2.96% 138 0.52% 430 1.61% 66.89% 68.87% 67.23% 67.97%
DRUM1- 110 39900 21302.3 22819.8 21366 21441.2 1518 7.12% 63.7 0.30% 138.9 0.65% 53.39% 57.19% 53.55% 53.74%
DUNG1- 110 18400 14317.7 14576.9 14472.1 14392.7 259.2 1.81% 154.4 1.08% 75 0.52% 77.81% 79.22% 78.65% 78.22%
ENNK1_ 110 18400 8044 8066.1 8071.3 8071.2 22.1 0.27% 27.3 0.34% 27.2 0.34% 43.72% 43.84% 43.87% 43.87%
LSMR1A 110 18400 9442.5 9545.9 9473.7 9515.7 103.4 1.10% 31.2 0.33% 73.2 0.78% 51.32% 51.88% 51.49% 51.72%
NEWY1A 110 18400 5713 9446.9 5750.7 5752.7 3734 65.36% 37.7 0.66% 39.7 0.69% 31.05% 51.34% 31.25% 31.26%
OMAH1- 110 39900 11210.9 11266.8 11276.6 11254.7 55.9 0.50% 65.7 0.59% 43.8 0.39% 28.10% 28.24% 28.26% 28.21%
STRA1- 110 18400 14647.5 14690.5 14705.3 14728.5 43 0.29% 57.8 0.39% 81 0.55% 79.61% 79.84% 79.92% 80.05%
TAND1A 110 31500 26438.6 29049.2 26427.5 26611.7 2611 9.87% -11.1 -0.04% 173.1 0.65% 83.93% 92.22% 83.90% 84.48%
TYRN1- 110 31500 10556.7 10693.6 10689.5 10614.4 136.9 1.30% 132.8 1.26% 57.7 0.55% 33.51% 33.95% 33.93% 33.70%

% on ratingDifference in Fault level
Arva Tyrone110 Cool Sran

 



NIE / ESB Joint studies   

Final TR Part1 (Apr01-Jul04)       - Page  82 

Switchgear Ratings and Fault level 2006/7
3 PHASE TO EARTH 2.00% 80%

voltage bus name basecase 110 arva tyrone Cool Sran basecase 110 arva tyrone Cool Sran
A A A A A % A % A %

ESB
275 1183 ARVA 0 6682 6682 n/a 0% 33%
275 35231 LOUTH 10150 10119 10144 10111 -31 -0.31% -6 -0.06% -39 -0.38% 51% 51% 51% 51%
275 5043 SRANANAG 0 4515 4515 n/a 0% 23%

220 1182 ARVA 6132 6140 8857 6406 8 0.13% 2726 44.45% 274 4.47% 15% 15% 22% 16%
220 1642 CASHLA 8110 8119 8282 8351 10 0.12% 172 2.13% 241 2.97% 20% 20% 21% 21%
220 2522 FLAGFORD 6654 6680 7458 7801 26 0.38% 804 12.08% 1146 17.23% 17% 17% 19% 20%
220 2562 FINGLAS 27093 27181 27166 27171 88 0.32% 72 0.27% 78 0.29% 68% 68% 68% 68%
220 2842 GORMAN 10882 10983 10932 10913 101 0.93% 50 0.46% 32 0.29% 27% 27% 27% 27%
220 3082 INCHICOR 27055 27152 27121 27128 97 0.36% 66 0.25% 73 0.27% 68% 68% 68% 68%
220 3122 IRISHTOW 27204 27295 27265 27276 91 0.33% 61 0.22% 72 0.26% 68% 68% 68% 68%
220 3522 LOUTH 16150 16454 16323 16249 304 1.88% 173 1.07% 98 0.61% 40% 41% 41% 41%
220 5042 SRANANAG 3916 3926 4109 6239 10 0.26% 193 4.93% 2323 59.33% 10% 10% 10% 16%

110 1181 ARVA 8006 8287 8062 8092 281 3.51% 56 0.70% 87 1.08% 32% 33% 32% 32%
110 1641 CASHLA 11519 11528 11643 11710 8 0.07% 124 1.08% 191 1.66% 46% 46% 47% 47%
110 1701 CATH_FAL 7477 7801 7512 7666 324 4.33% 36 0.48% 190 2.54% 30% 31% 30% 31%
110 1981 CORRACLA 5578 5632 5588 5601 54 0.96% 10 0.18% 23 0.41% 22% 23% 22% 22%
110 2101 DUNDALK 8440 8828 8471 8422 388 4.59% 31 0.36% -19 -0.22% 34% 35% 34% 34%
110 2521 FLAGFORD 10535 10613 10940 11363 78 0.74% 405 3.84% 827 7.85% 42% 42% 44% 45%
110 2561 FIN_URBA 18780 18799 18796 18796 19 0.10% 16 0.08% 16 0.08% 72% 72% 72% 72%
110 2571 FIN_RURA 14317 14367 14342 14333 50 0.35% 25 0.18% 17 0.12% 57% 57% 57% 57%
110 3081 INCHICOR 19156 19179 19172 19172 23 0.12% 16 0.08% 16 0.08% 74% 74% 74% 74%
110 3521 LOUTH 16873 18799 16980 16881 1926 11.41% 107 0.63% 8 0.05% 67% 75% 68% 68%
110 3561 LISDRUM 4881 7686 4896 4876 2805 57.47% 15 0.31% -5 -0.09% 20% 31% 20% 20%
110 3581 LETTERKE 5912 7066 5911 5945 1154 19.52% -1 -0.01% 33 0.56% 24% 28% 24% 24%
110 4061 MULLAGHA 8714 9134 8747 8696 420 4.82% 33 0.37% -19 -0.21% 35% 37% 35% 35%
110 4781 RATRUSSA 6678 7042 6703 6683 364 5.45% 25 0.37% 5 0.08% 27% 28% 27% 27%
110 4961 SHANKILL 7131 7800 7164 7156 669 9.38% 33 0.46% 25 0.35% 29% 31% 29% 29%
110 4981 SLIGO 7344 7408 7489 8004 63 0.86% 145 1.97% 660 8.98% 29% 30% 30% 32%
110 5041 SRANANAG 8197 8293 8378 9134 96 1.17% 181 2.21% 938 11.44% 33% 33% 34% 37%
110 5361 TRILLICK 2771 5970 2770 2780 3200 115.48% -1 -0.03% 10 0.34% 11% 24% 11% 11%

Arva Tyrone Cool Sran110
Difference in Fault level % of Rating
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Switchgear Ratings and Fault level 2006/7
3 PHASE TO EARTH 2.00% 80%

voltage bus name basecase 110 arva tyrone Cool Sran basecase 110 arva tyrone Cool Sran
A A A A A % A % A %

NIE
275 70520 BAFD2- 17645 17702 17838 17685 57 0.32% 193 1.09% 40 0.23% 80% 80% 81% 80%
275 75520 COOLKEER 10734 10884 10896 11566 151 1.40% 163 1.51% 833 7.76% 54% 55% 55% 58%
275 85020 MAGF2- 15111 15265 15621 15438 154 1.02% 510 3.37% 327 2.17% 76% 77% 78% 78%
275 90020 TANDRAGE 15348 15520 15661 15382 172 1.12% 313 2.04% 34 0.22% 77% 78% 79% 77%
275 90320 TYRONE 12352 12475 13312 12460 122 0.99% 960 7.77% 107 0.87% 39% 40% 42% 40%

110 70510 BAFD1- 17189 17216 17260 17211 27 0.16% 71 0.41% 22 0.13% 66% 66% 66% 66%
110 75510 COOL1- 17721 18233 17790 17859 512 2.89% 68 0.39% 138 0.78% 44% 46% 45% 45%
110 77010 DRUM1- 17116 18793 17270 17160 1677 9.80% 154 0.90% 44 0.25% 43% 47% 43% 43%
110 77510 DUNG1- 12252 12575 12331 12280 323 2.64% 80 0.65% 29 0.24% 67% 68% 67% 67%
110 79010 ENNISKIL 5982 6017 5983 6007 35 0.58% 2 0.03% 25 0.42% 33% 33% 33% 33%
110 79016 ENNK_PST 4832 4859 4833 4807 27 0.57% 1 0.01% -25 -0.52% 26% 26% 26% 26%
110 84411 LSMR1A 8781 8959 8795 8845 178 2.03% 14 0.16% 64 0.73% 48% 49% 48% 48%
110 86511 NEWY1A 5236 8360 5253 5249 3124 59.66% 17 0.32% 13 0.26% 28% 45% 29% 29%
110 87510 OMAH1- 9226 9304 9237 9247 78 0.85% 11 0.12% 21 0.23% 23% 23% 23% 23%
110 89510 STRABANE 10855 10888 10863 10876 33 0.30% 8 0.07% 21 0.20% 59% 59% 59% 59%
110 89516 STRA_PST 6995 7328 6991 7037 333 4.75% -4 -0.06% 42 0.59% 38% 40% 38% 38%
110 90011 TAND1A 19096 21394 19287 19145 2298 12.03% 192 1.00% 49 0.26% 61% 68% 61% 61%
110 90310 TYRONE 10653 10890 10725 10679 237 2.22% 72 0.67% 26 0.24% 34% 35% 34% 34%

Notes
1. Ballylumford single phase fault level 19.9kA.  Three phase fault level 22kA

Arva Tyrone Cool Sran110
Difference in Fault level % of Rating
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7 Wind Generation 
Both Northern Ireland and the Republic of Ireland have been identified by wind developers 
as an excellent location for wind farm development.  It is necessary therefore to consider 
some of the aspects of wind generation that may impact on the case for an additional 
interconnection. 
 
This section considers wind variability.  A limited analysis is performed on the output of 
two similar 15 MW windfarms over a two month period.  The windfarms are located in the 
north and south of the island respectively.  Also, the impact of large quantities of wind 
generation locating near the border area in the Republic of Ireland is examined. 
 
Finally, it is important that the resulting network with an additional interconnector should 
not be such that the system is more vulnerable following a single fault to widespread low 
voltages and subsequent disconnection of windfarms. 
 

7.1.1 Wind Variability 
There is a contention by the wind industry that although the output from wind turbines and 
individual wind farms is variable, the average wind output spread over a larger area is 
much more consistent. 
 
In order to examine the wind output at windfarms at both ends of the island of Ireland, data 
is compared for two 15 MW windfarms, one in the south of Ireland in Kerry and one in the 
northern part of Ireland, though still in the Republic of Ireland, in Donegal.  The results 
give an illustration of the variation in wind production across the island of Ireland. 
 
The power outputs are shown on the next page.  The first two graphs show the output of the 
Kerry and Donegal 15 MW windfarms respectively.  The third graph shows the average 
output.  If the average power is desirable in both Kerry and Donegal, then it is necessary to 
transport the shared power from Kerry to Donegal.  The fourth graph shows the amount of 
power that would be transferred from Kerry to Donegal in order to get the average output at 
both locations. 
 
This data shows that there are times when power is generated in the south and not in the 
north and vice versa.  If a similar relationship exists between windfarms in Northern 
Ireland and windfarms in the Republic of Ireland, then for those periods, interconnection is 
useful in balancing the windfarm output across the island of Ireland.   
 
Prima facia, the data shows that there are times when power is simultaneously generated in 
both locations and times when power is not generated in both locations.  So for significant 
periods of time, additional interconnection may be of little or no value.  Since this work has 
been performed, analysis by Northern Ireland Electricity has shown that in general there 
may be scope for managing short term variability by transfers.  That work indicates that in 
periods less than one hour there may often be scope for smoothing overall system 
variability using transfers. 
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Interconnection may also prove useful in allowing wind generation in the Republic of 
Ireland access, through the Northern Ireland system, to the Scotland and England and 
Wales electricity markets.   
 
It is important to note that the existing interconnection can already be used for these 
purposes.   
 
As installed wind capacity continues to grow both in Northern Ireland and in the 
Republic of Ireland, there will soon come a time when installed wind capacity on both 
sides of the border is much larger than the declared interconnection transfer capacity, 
limiting the ability of the windfarm operators to share their generation commitments.  
 
In summary, for some periods of time there may be some benefit for wind generators 
and wind developers in increasing interconnector capacity.  Variability management is 
a stakeholder application for interconnector rather than technical performance.  
Therefore, this report does not attempt to quantify the benefit to wind generators of an 
increase in interconnector capacity.  The ability to balance short term variability is 
however one factor in determining how much installed wind power system operators 
can manage with system security criteria.   
 
Further studies will be required to assess the range of value which balancing energy 
might offer to stakeholders. 
 
The study of penetration of windfarm power stations is the subject of separate work.  
It is however clear that high penetrations of wind generation will reduce the operating 
mass of traditional plant and could threaten system stability if the systems become 
isolated.  Avoiding system separation may therefore become a precondition for larger 
amounts of wind generation on the island. 
 

7.1.2 Wind Generation near Border 
Transfer capability from the Republic of Ireland to Northern Ireland is limited by the 
ability of the transmission system in the republic to transfer power from Dublin, 
where there is a lot of generation, to the border.  The 220kV and 110kV lines between 
Dublin and Louth are heavily loaded so that there is not much spare capacity for 
additional transfers for the purposes of exporting power to Northern Ireland.  The key 
limiting circuits are Maynooth Gorman 220kV, Louth Woodland 220kV, Corduff 
Platin 110kV and Corduff Drybridge 110kV.   
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Drumlough Hill 5 MW

Beam Hill 14 MW Jul 05

Cronalaght 5 MW

Culliagh 12 MWBurtonport Harbour 0.7 MW

Anarget 3.1 MW

Raheen Barr 18.7 MW

Bellacorick 6 MW

Crockahenny 5 MW

Sorne Hill 32 MW

Meenanalita II 2.45 MW Apr 04

King’s Mountain 25 MW

Corrie Mountain 5MW
Kilronan 5MW

Meenadreen 3.5 MW

Cark 15 MW

Corneen 3MW

Mountain Lodge 3MW Jan 05

Cuillalea 3.4 MW Largan Hill 6 MW

Inverin 3.3MW

Gartnaneane 15 MW Dec 04

Black Banks 3.4 MW

Caranne Hill 3.4MW 
Jul 05

Snugborough 13.5MW

Corderry Future
Black Banks 2 – 6.8 MW – Jul 05

Altagowlan – 7.6 MW – Jul 05
Moneenatieve – 4 MW – Jul 05

Spion Kop 1.2MW
future

31MW Oct 04
+40MW May 05

Golagh 15 MW

Ratrussan 70 MW Mar 05

Meenanalita I 2.55 MW 

Mountain Lodge 24.8MW Mar 05

 
 
But, a significant portion of the prospective wind generation locating in the northern 
part of the Republic of Ireland is locating north of these circuits.  The diagram below 
shows the existing (green) and prospective with connection offers (pink) wind 
generation in the Republic of Ireland.  This wind generation (existing and prospective 
with connection offer) in the northern part consists of approx 300 MW of wind 
generation.   
 
It can be considered that this generation may export to Northern Ireland without 
increasing the loading on the Dublin Louth transmission lines.  Or, it could be stated 
that when this generation is running, there is a corresponding reduction in the loading 
on the circuits between Dublin and the border, allowing spare capacity for generation 
on the rest of the network to export power to Northern Ireland. 
 
 
With an additional interconnection, the existing and proposed wind generation in the 
north east can be exported to Northern Ireland.  The impact of any additional wind 
generation in the area, and whether that could successfully be exported to Northern 
Ireland will depend on its exact location on the transmission system.  A consideration 
of the impact of speculative wind generation is outside the scope of this report. 
 
This is an example of how interconnector transfer capacity can vary dramatically 
depending on the generation dispatch. 
 
 

Circuits normally limiting 
available transfer capacity 

for power transfer to 
Northern Ireland 
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8 Transient Stability – Critical Clearance Time 
It has been stated that the loss due to fault of the Louth Tandragee 275kV double 
circuit is a very serious contingency for the Republic of Ireland and Northern Ireland 
joint transmission system.  For large power transfers, this double circuit contingency 
results in thermal, overload and dynamic stability problems. 
 
As described above, an approach based on system separation is presently used to get 
around the problems.  But for larger power transfers, system separation results in 
unacceptable frequency variations and, so, is not acceptable.  Thus, additional 
interconnection is considered necessary if the Republic of Ireland and Northern 
Ireland systems are to safely engage in large power transfers.   
 
Given the presence of transient stability problems in the existing network, it is 
important to quantify the transient stability situation for the proposed interconnector 
development options.  In this section, an analysis technique called critical clearance 
time is used.  
 
An investigation into the impact of future interconnection development options on 
dynamic stability is carried out. The Critical Clearance Time is a measure of the 
dynamic strength of the Republic of Ireland / Northern Ireland joint system. It is the 
longest time for which the system can be expected to survive a fault and still recover 
stability. The longer that the system can withstand a fault, the stronger the system is.   
 

NIE

ESB

NIE

ESB

 
 
 
For the studies, a fault is simulated at the Tandragee end of the Louth Tandragee 
275kV circuit. After a length of time, the simulated fault is cleared and the 275kV 
double circuit is tripped. This replicates how a fault would be cleared in a real system.  
In the study, the system is allowed to remain synchronised through the existing 110kV 
connections. The study is repeated for different values of fault duration until the 
duration is found for which the system goes unstable. I.e. the fault duration for which 
generators begin to lose synchronism is the critical clearance time. 
 
This dynamic study considers power transfers between Dublin and Belfast and vice 
versa. 
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Example 1
Loading 0607 Winter Peak
Transfer 700MW to ESB
Option 275a+ (Arva-Tyrone 275kV with Basecase+ reinforcements)
Fault 275kV fault at Tandragee cleared by tripping the Louth-Tandragee 275kV double circuit.
CCT 380ms
Notes For longer clearances, all NIE gens lose synchronism with ESB.

Ballylumford CCGT GA rotor angle (°) with respect to Turlough Hill

Notes time(secs)
1.  Fault instigation at t=1.0 secs.
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Two examples are shown.  In example 1, the system remains stable for a simulated 
fault duration of 380 ms.  There is some oscillation between Ballylumford and 
Turlough Hill, but, the oscillations are damped.  Then, for a simulated fault duration 
of 385 ms, the system loses synchronism.  After the fault, the angle at Ballylumford is 
unrelated to the angle at Turlough Hill.  This study is performed for a transfer of 700 
MW to Republic of Ireland, at winter peak 2006/07, with the Arva Tyrone 275kV 
reinforcement in place. 
 
In example 2, the study is performed for zero transfer, at summer peak 2006, with no 
interconnector development reinforcement in place.  The system remains stable for a 
simulated fault duration of 385 ms. There is some oscillation between Cathaleen's Fall 
and Turlough Hill, but the oscillations are damped.  Then, for a simulated fault 
duration of 475 ms, the system loses synchronism.  After the fault, the angle at 
Cathaleen's Fall is unrelated to the angle at Turlough Hill.   The 2nd example is a bit 
unusual in that the system survives the first swing, but then some machines 
(Cathaleen's Fall) lose synchronism at the second swing.  This is because the 
Cathaleen’s Fall machines experience opposing forces applied by the Northern Ireland 
and Republic of Ireland systems.  At times, the forces combine to make the generation 
unstable relative to the remaining system. 
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Example 2
Loading 06 Summer Max
Transfer 0MW
Option Base+ (No new interconnector, but with Basecase+ reinforcements)
Fault 275kV fault at Tandragee cleared by tripping the Louth-Tandragee 275kV double circuit.
CCT 475ms
Notes For longer clearances, Cathleens Fall G3 loses synchronism.

Cathleens Fall G3 rotor angle (°) with respect to Turlough Hill

Notes time(secs)
1.  Fault instigation at t=1.0 secs.
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These examples are designed as a theoretical way of showing relative system strength.  
In reality, special protection schemes are used to prevent networks from remaining 
connected. 
 
By finding the critical clearance time for different power transfers between ESB and 
NIE, it is possible to determine the relative strengths of the interconnector 
development options under consideration. Plots of critical clearance time against 
interconnector trade are shown on the next few pages.   A critical factor is the 
response time of the protection on both networks. There is a reasonable expectation 
that all faults will be cleared in "second step" or approx. 300 ms.  This value is shown 
on the graphs. This process is repeated for each of the interconnector development 
options and for a large number of power transfers. A series of graphs is shown.  These 
compare the effects of the impact of the interconnector development options with the 
existing interconnection capability to withstand the loss of the Louth Tandragee 275 
double circuit and remain stable as a joint system. It is assumed that the back up 
clearance time of the protection is 300ms. 
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8.1.1 Single Circuit v. Double Circuit 
Trip of Louth Tandragee 275 single circuit following fault at Tandragee 275kV bus  
(2006/7 Winter Maximum) 
Critical Clearance T ime (CCT)
msec

Power (MW) to ESB Power (MW) to NIE
(M ore NIE generation) (Less NIE generation)
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For the fault and loss of one circuit of the Louth Tandragee 275 double circuit, there is 
no problem. 
 

8.1.2 Interconnector Options 
It is to be expected that additional interconnectors would improve the dynamic 
performance of the network because, as illustrated in the graphic below, the loss due 
to fault of the existing Louth Tandragee 275kV double circuit should still leave the 
two systems connected on a relatively strong interconnection. 
 

NIE

ESB

NIE

ESB
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Trip of Louth Tandragee 275 double circuit following a fault at Tandragee 275kV bus  
(2006/7 Winter Maximum) 
 
Critical Clearance Time (CCT)
msec

Power (MW) to ESB Power (MW) to NIE
(More NIE generation) (Less NIE generation)
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The dynamic studies indicate that an additional interconnector option will provide 
greater stability for the system in the event of a fault causing the trip of the Louth 
Tandragee 275kV double circuit. The 275kV Arva Tyrone interconnector 
development option is better than the 110kV options however they are both 
acceptable for large transfers. 
 
Arva Tyrone 275 gives the best dynamic performance of the options under 
consideration.  Coolkeeragh Srananagh 275 gives slightly diminished performance for 
high transfers in either direction but is still satisfactory for 650 MW power transfer. 
 
The 110kV option, behaves almost as well as the 275kV options.  This is because the 
110kV circuits are in parallel with the Louth Tandragee 275kV double circuit and 
offer a short path to the synchronising power flows.  This excellent dynamic 
performance is undermined by the fact that the 110kV interconnectors would be 
thermally overloaded for moderate power transfers.    
 
The general shape of the traces shows poorer system performance for power transfers 
to ESB.   It is possible that the poorer performance may occur when there is more 
generation on the NIE system, all of which is electrically close to the fault.  More 
generation being close to the fault would result in a larger shock to the system. 
 
 

No new interconnections 

110kV option 

Arva Tyrone 

Coolkeeragh Srananagh 
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Critical Clearance Time (CCT)
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Louth Tandragee 3 275kV circuit shows a better transient stability performance than 
the other options under consideration.   

No new interconnections 

110kV option 

Arva Tyrone 

Coolkeeragh Srananagh 

Louth Tandragee 3
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8.1.3 2006/7 Winter Peak v 2006 Summer Peak 
Trip of Louth Tandragee 275kV double circuit following a fault at Tandragee 275kV 
bus 
Critical Clearance Time (CCT) Comparison with 0607W results
msec
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The summer peak and winter peak results are quite similar (above).  There appears to 
be no dynamic problems for a credible range of power transfers at summer night 
valley (below). 

8.1.4 2006 Summer Night Valley - Minimum 
Trip of Louth Tandragee 275 double circuit following a fault at Tandragee 275kV bus 
Critical Clearance T ime (CCT)
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8.1.5 Fault at Tandragee 275kV v. Louth 220kV  
Trip of Louth Tandragee 275 double circuit following fault at Louth 220kV bus 
(2006/7 Winter Maximum) 
Critical Clearance Time (CCT) Comparison with results for fault at Tandragee
msec
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Finally, a fault and trip of the Louth Tandragee 275kV double circuit is worse when 
the fault originates at the Tandragee 275kV side than the Louth 220kV side of the 
interconnector.  Presumably, this is because the strength of the disturbance is related 
to the relative nearness of the Northern Ireland generation to the fault.  When the fault 
is at Tandragee 275kV, this is electrically close to the NIE generation and acts as a 
large disturbance to the system.  Conversely, a fault at Louth 220kV is electrically 
further from generation in both systems and so is easier on the joint system. 
 
 

8.1.6 Conclusion 
In conclusion, from the dynamic studies of the critical clearance times following a 
fault and the trip of the Louth Tandragee 275kV double circuit, the joint systems 
reach stability limits for low levels of transfer. For any of the additional 
interconnector options being considered, this stability limit is not reached until a 
larger transfer level takes place. All the interconnector options provide better dynamic 
performance although Arva Tyrone provides the largest range of power transfer. It is 
believed that the thermal limits will be reached with the 110kV option before the 
stability limits are reached.  
 
Comparing the fault location between Louth and Tandragee is found that the worst 
fault location is at Tandragee. 
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9 Small Signal Stability 
An independent assessment of the small signal performance of the joint network was 
commissioned.  This work was performed by Prof. John Smith of Strathclyde 
University.  The work consisted of two parts.  The first part is to examine the network 
for potential small signal oscillation problems at the range of power transfers of 
interest to this investigation.  The second part is to consider the merits of various 
stability monitoring tools. 
 
The small signal stability report is attached as an appendix to this report. 
 
As regards the small signal stability of the joint network, Prof. Smith performed a 
dynamic simulation analysis of the network using PSS/E for a range of contingencies 
and also performed an eigenvalue analysis.    
 
The findings of the report are that for the range of power transfers under 
consideration, there appear to be no small signal stability problems.  Even after a 
serious contingency, any oscillations that occur are quite well damped.   
 
The report does comment on the interaction of wind with system dynamics.  At the 
time of the study, the wind simulation models were not well understood and Prof. 
Smith expressed concern as to how the system might perform with large amounts of 
wind.  The report also noted that in Ireland, wind is locating in the weak parts of the 
network and offered the comparison that other countries are reinforcing their networks 
to accommodate wind. 
 
In summary, nothing discovered so far indicates that an additional 275kV 
interconnection will cause problems.  On the contrary, an additional interconnection 
will strengthen the links between the two networks and improve stability. 
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10 Summary and Conclusion Technical Study 
Apr 2001 to Jul 2004 

 

Comparison of Additional Interconnection Options 
A suite of technical studies were undertaken jointly by a team of engineers from 
ESBNG and NIE over the period April 2001 to July 2004.  The purpose of the 
technical studies is to perform a comparison of the proposed interconnector 
development options.  The impact of the different interconnector options was assessed 
on fault level, transfer capability, small signal stability and transient stability.   
 
The performance of the transmission networks for the different interconnector 
development options is summarised in the table below.   
 

 Existing 110 option 

Western 
Coolkeeragh 
Srananagh 

275 

Mid Country 
Arva Tyrone 

275 

Eastern 
Louth Tandragee 

275 

System Separation 
RAS On Off Off Off Residual Risk 

geographic 
separation  Some Yes Yes No 

Fault Level  Minimal increase Minimal 
increase 

Minimal 
increase Minimal Increase 

System Separation 
Limit 

 
to ESB 460 
to NIE 295 

 

 
 

   
Risk of separation  

to ESB 460 
to NIE 295 

 
Transient Stability 
Limit 
loss of Louth 
Tandragee 275kV 
double circuit 

 

600+ to ESB 
600+ to NIE 

650 to ESB 
600+ to NIE 

 
900+ to ESB 
900+ to NIE30 

 

 
900+ to ESB 
900+ to NIE 

 

 
Loadflow Limit 31  
       to ESB 
 
       to NIE 
 

N/A 

 
 

400 
 

35032 
 

 
 

788 
 

35433 
 

 
 

727 
 

72134 

 
 

544 
 

63335 

Length 
Louth Newry 40km 

Lisdrum Tandragee 35km 
Coolkeeragh Trillick 20km 

95 km 
125km 82km 50km 

                                                 
30 Severe MVAr requirements for power transfers greater than 600 MW 
31 overloads at the border for winter worst of N-1 and N-DC.  Reinforcement of the internal transmission networks in 
Ireland and Northern Ireland would be required to accommodate these flows. 
32 loss of Louth Tandragee 275 DC => overload Louth Newry 110 (s-n)+ and (n-s) 
33 loss of Louth Tandragee 275 DC => overload Arva Gortawee 110 (s-n) and Corraclassy Enniskillen 110 (n-s) 
34 loss of Louth Tandragee 275 DC => overload Arva Gortawee 110 (s-n) and Arva 600 MVA (n-s) 
35 loss of Louth Tandragee 275 DC => overload Louth 600 MVA (s-n) and (n-s).  With larger transformer capacity in 
Louth (and the risk of simultaneous loss of all interconnector circuits was considered acceptable), this capability 
would increase.   
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The transfer capabilities quoted are for power transfers between Dublin and Belfast 
and vice versa.  These transfer capabilities are based on the assumption that additional 
internal reinforcements are presumed to be implemented on both networks.   
 
At the transfer levels studied and for the existing generation mix, there appears to be 
no small signal or transfer stability issues.   
 
The 110kV multi-line interconnector raises 110kV fault levels at both Louth and 
Tandragee.  The fault level implications of the different 275kV interconnector options 
are similar.   
 
The findings of the investigation into transfer capabilities are as follows. 
 
With the existing network, for the loss of the existing double circuit 275kV 
interconnector, a remedial action scheme is in place to trip the 110kV interconnectors 
and separate the two systems.  This is done to protect the 110kV interconnector 
circuits from damage.  This system separation is acceptable for moderate power 
transfers but for higher power transfers, this system separation poses an unacceptable 
shock to the respective transmission systems.  Hence, system separation is a major 
factor limiting power transfer between Northern Ireland and the Republic of Ireland.  
The system separation transfer limit is more restrictive at periods of low demand. 
 
The possibility of using 110kV interconnectors, on their own, to increase 
interconnection between Northern Ireland and the Republic of Ireland is ruled out.  At 
moderate power transfers, the loss of the Louth Tandragee 275kV double circuit 
would overload both the proposed 110kV interconnector circuits and other 110kV 
circuits on both systems.  This does not rule out the construction of an additional 
110kV interconnector at some future date in order to provide local benefits or 
supplement the 275kV performance. 
  
The following table shows the transfer capabilities of the existing network and the 
transfer capabilities for the mid-country and western 275kV interconnector 
development options.  These are for Arva Tyrone 275kV and Coolkeeragh Srananagh 
275kV respectively.  The transfer capabilities are quoted for power transfers between 
Dublin and Belfast and vice versa and are made on the basis that additional internal 
reinforcements are implemented.  The existing transfer capability is limited by the 
system separation limit.   
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Power to Republic of Ireland Power to Northern Ireland 

Belfast to Dublin Dublin to Belfast 

 

Winter Peak Summer 
Peak 

Summer 
Night 
Valley 

Winter Peak Summer 
Peak 

Summer 
Night 
Valley 

Existing 46036 45037 120 295 240 144 

Mid Country: 

Arva Tyrone 275 
727 770 >600 721 564 >500 

Western Option:  

Coolkeeragh 
Srananagh 275 

788 682 >600 354 275 300 

 
A graphical presentation of this information is as follows.  The pink line represents 
the existing system, the red line represents a western 275kV interconnection and the 
blue line represents the mid country option.   
 

Comparison of Additional Interconnection Options
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The x-axis represents transfer capability.  Negative numbers represent power transfer 
to the Republic of Ireland and positive numbers represent power transfer to Northern 
Ireland.  The y-axis represents system demand.  It is appropriate to represent the 
transfer capability information in terms of system demand because power transfer 
capabilities vary with system demand. 
 

                                                 
36 Depending on import from Moyle  
37 Depending on import from Moyle  
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For power transfer from Belfast to the Republic of Ireland, both 275kV 
interconnectors give similar performance.  However, for power transfer from Dublin 
to Northern Ireland, the Arva Tyrone 275kV interconnector gives superior 
performance.  The realisation of this superior south to north transfer capability will 
depend on the generation dispatch in the Republic and on whatever reinforcement 
programme may be selected for the Dublin Louth corridor.   
 
Some other 275kV options that might be considered, such as an eastern 275kV 
interconnector (third Louth Tandragee circuit 275kV) or other mid-country options 
from Tyrone to the ESB 220kV network, such as Tyrone Kingscourt 275kV have 
been examined and give similar technical performance to Arva Tyrone 275kV. 
 

Internal Network Restrictions 
It is possible to superimpose the internal network restrictions on representation of the 
capabilities of the interconnector options.  This illustrates the impact of generation 
dispatch on the transfer capability and shows where additional reinforcement will be 
required to maximise the impact of the additional interconnection. 
  

Additional Interconnection and Internal Network Restrictions
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For power transfer from south to north, the main restriction is the capability of the 
Dublin Louth corridor to carry additional power to the border.  In the studies, with the 
Corduff Drybridge 110 and Corduff Platin 110kV lines rated at 126 MVA, it is found 
that the network would allow only slightly more power transfer than the existing 
system separation limit.  The realisation of the south to north transfer capability 
provided by the additional interconnector depends on the generation dispatch in the 
Republic and on whatever reinforcement programme may be selected for the Dublin 
Louth corridor. 
 
For power transfer from north to south, the main restriction is the risk at large power 
transfers of a large voltage step on the Northern Ireland network caused by the loss of 
the 275kV double circuits between Ballycronan More and Hannahstown.  It is likely 
that a large SVC at Castlereagh 275kV station would solve this problem. 
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Conclusion 
A suite of technical studies were undertaken jointly by a team of engineers from 
ESBNG and NIE over the period April 2001 to July 2004.  Technical studies 
compared the performance of a number of interconnector development options.  
These are 
 

• 110kV multi-circuit option 
 
• Western 275kV (assumed to be Coolkeeragh Strabane 275kV for the purpose 

of these studies) 
 

• Mid Country 275kV (assumed to be Arva Tyrone 275kV for the purpose of 
these studies) 

 
• Eastern 275kV (i.e. third Louth Tandragee 275kV circuit) 

 
The studies found that the 110kV multi-circuit option does not provide a significant 
increase in transfer capability and is therefore not technically acceptable. 
 
The eastern option, the third Louth Tandragee 275kV circuit would offer increased 
power transfer capability in both directions but there are concerns about the risk of all 
main interconnections terminating in both Louth and Tandragee.  Also the routes of 
the new and existing 275kV circuits might not be sufficiently separate to be 
unaffected by the same events.  The implication is that Louth Tandragee does not 
actually solve the system separation problem.  In these circumstances, Louth 
Tandragee does not increase the transfer capability and is therefore not a technically 
acceptable option. 
 
The western option, Coolkeeragh Srananagh 275kV increases power transfer to 
Republic of Ireland, facilitates power transfer out of Coolkeeragh and helps support 
the 220kV network in the north west of the Republic of Ireland.  However, the 
transfer capacity to Northern Ireland is poor compared with the other 275kV 
interconnector options. 
 
The mid-country option, Arva Tyrone 275kV, offers increased transfer capability in 
both directions.  It offers physical and geographical separation from the existing 
interconnection, thereby eliminating the risk of the system separation. 
 
Based on these technical studies, carried out between April 2001 and July 2004, the 
mid-country option is the preferred option.  A decision on whether to progress an 
interconnector will depend on an economic analysis and on regulatory input.  A final 
decision on which interconnector option to progress will depend on a pre-feasibility of 
the route corridor and assessment of other factors. 
 
 
In addition to any proposed additional interconnection, internal network 
reinforcement may be required in order to maximise the benefit of the additional 
interconnection.  Reinforcements include reinforcing the Dublin Louth corridor and 
locating a large SVC in Northern Ireland, possibly at Castlereagh 275kV station. 
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Appendix 1 – 2006/7 Winter Results Loadflows 
 
The transfer capabilities are calculated from an analysis involving distribution factors 
and DC loadflow.  It is worth noting that some of the declared transfer capabilities are 
less significant than others.  That is because at present there may not be sufficient 
generation at the sending end for this to be a network constraint.  For example, the 
quantity of generation at Cashla, Shannon and Coolkeeragh is not enough to meet 
both local load requirements and reach the transfer limits identified in these studies. 
 
The transfer capability of the Republic of Ireland transmission system is restricted 
almost exclusively by N-1 problems.  The impact of an additional interconnector in 
getting power across the border is defined by the N-DC performance figures.  
Problems on the Northern Ireland system appear to be both N-1 and N-DC in nature.  
Some of the Northern Ireland problems are mitigated by remedial action schemes. 
 

2006/7 Results - Power to Republic of Ireland 
 
The transfer capabilities calculated for power transfer to Republic of Ireland for 
2006/7 winter are as follows. 
 
Existing 
 
2006/07 Winter - basecase+ No additional interconnection 
Transfer    NI System38 Interconnections RoI System39 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Derry Dublin 1 3 453 17440 657 45041 1104 45042 
Belfast Dublin 2 3 1082 450 657 450 1104 450 

Derry Shannon 1 5 453 174 657 450 531 450 
Belfast Shannon 2 5 1082 450 657 450 531 450 

 
The system separation limit for power transfer to Republic of Ireland is 450 MW 
(depending on Moyle import value). 
 
Shaded boxes:- The presence of a remedial action scheme whereby on loss of the 
Louth Tandragee, the systems separate tends to protect both the other interconnector 
circuits and the circuits in the Republic of Ireland from the transmission implications 

                                                 
38 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
39 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
40 overload Coolkeeragh Strabane 110 165 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
41 Without system separation, would overload Corraclassy Enniskillen 110 for loss of Louth 
Tandragee 275kV double circuit 
42 Without system separation would overload Corraclassy Gortawee 110 for loss of Louth 
Tandragee 275kV double circuit 
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of the loss of Louth Tandragee 275kV double circuit.  The impact of system 
separation on restricting power transfers is discussed in section 6. 
 
Louth Tandragee 275kV 3rd circuit 
 
Power to Republic of Ireland 
 
2006 / 07 Winter - 275kV Option C+ Louth Tandragee circuit 3
Transfer    NI System43 Interconnections RoI System44 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Derry Dublin 1 3 45345 16946 124047 67148 1100 1792 
Belfast Dublin 2 3 108349 54450 1240 671 1100 > 2000 

Derry Shannon 1 5 453 169 1240 671 718 1751 
Belfast Shannon 2 5 1083 544 1240 671 718 > 2000 

 
 
 

                                                 
43 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
44 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
45 overload Coolkeeragh Strabane 110 165 MVA for loss of Coolkeeragh Strabane 110 ckt 2 
46 overload Coolkeeragh Strabane 110 165 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
47 overload Louth 275/220 600 MVA for loss of Louth Tandragee 275kV ckt 2 
48 overload new Louth 275/220 600 MVA for loss of Louth Tandragee 275kV double circuit 
49 overload Hannahstown IBT1 240 MVA (+10%) for loss of Hannahstown IBT2 
50 overload Dungannon Tyrone 110 165 MVA for loss of Tandragee – Tyrone (Magherafelt) 
275kV double circuit 
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Arva Tyrone 275kV  
 
Power to Republic of Ireland 
 
2006/07 Winter - 275kV Option A+ Arva Tyrone 275
Transfer    NI System51 Interconnections RoI System52 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Derry Dublin 1 3 48553 17454 98755 70756 120457 111458 
Belfast Dublin 2 3 112059 86460 972 727 1199 1116 

Derry Shannon 1 5 486 174 1059 707 874 1099 
Belfast Shannon 2 5 1127 867 1042 717 872 1104 

 

                                                 
51 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
52 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
53 overload Coolkeeragh Strabane 110 166 MVA for loss of Coolkeeragh Strabane 110 ckt 2 
54 overload Coolkeeragh Strabane 110  166 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
55 overload Louth 275/220 600 MVA for loss of Louth Tandragee 275kV ckt 2 
56 overload Strabane PST 125 MVA for loss of Louth Tandragee 275kV double circuit 
57 overload Drybridge Louth 110 125 MVA for loss of Gorman T2102 (with Corduff Louth 220) 
58 overload Arva Louth 220 518 MVA for loss of Louth Tandragee 275kV double circuit 
59 overload Hannahstown 275 / 110 240 MVA (+10%) for loss of Hannahstown IBT2  
60 overload Ballylumford Kells 275kV  820 MVA for loss of Hannahstown – Moyle 
(Ballylumford) 275kV double circuit 



NIE / ESB Joint studies 

Final TR Part1 (Apr01-Jul04)   - Page  105 

 
Coolkeeragh Srananagh 275kV 
 
Power to Republic of Ireland 
 
2006/07 Winter - 275kV Option B+ Coolkeeragh Srananagh 275
Transfer    NI System61 Interconnections RoI System62 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Derry Dublin 1 3 62163 43064 95965 81066 83667 84368 
Belfast Dublin 2 3 117069 87670 889 788 114071 80372 

Derry Shannon 1 5 646 45673 1032 786 698 86874 
Belfast Shannon 2 5 1110 883 952 835 899 867 

 
It is clear, when compared with Arva Tyrone 275, that the Coolkeeragh Srananagh 
275kV circuit is good for getting power out of Coolkeeragh.  Conversely, Arva 
Tyrone gives superior power transfer from Dublin to Belfast.  Thus, Arva Tyrone 275 
gives an increase in power transfer capability in both directions, whereas Coolkeeragh 
Srananagh 275 increases power transfer in one direction primarily. 
 

                                                 
61 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
62 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
63 overload Omagh Strabane 110 103 MVA for loss of Omagh Strabane 110 ckt 2 
64 overload Omagh Strabane 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
65 overload Louth 275/220 600 MVA for loss of Louth Tandragee 275kV ckt 2 
66 overload Srananagh 275/220 600 MVA for loss of Louth Tandragee 275kV double circuit 
67 overload Srananagh T2101 220 / 110 125 MVA (+10%) for loss of Srananagh T2102 
68 overload Corraclassy Gortawee 110 126 MVA for loss of Louth Tandragee 275kV double 
circuit 
69 overload Kells 275 / 110 240 MVA for loss of Kells IBT2 
70 overload Ballylumford Kells 275 for loss of Hannahstown Ballylumford/Moyle 275kV double 
circuit  
71 overload Srananagh T2101 220 / 110 125 MVA (+10%) for loss of Srananagh T2102 
72 overload Corraclassy Gortawee 110 126 MVA for loss of Louth Tandragee 275kV double 
circuit 
73 overload Omagh Strabane 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
74 overload Flagford Lanesboro 110 126 MVA for loss of Louth Tandragee 275kV double 
circuit 
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2006/7 Results - Power to Northern Ireland 
 
The transfer capabilities calculated for power transfer to Northern Ireland for 2006/7 
winter are as follows. 
 
Existing 
 
2006 / 7 Winter - Basecase+ No New Interconnectors
Transfer    NI System75 Interconnections RoI System76 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Dublin Derry 3 1 51877 28378 63879 29580 73781 29582 
Dublin Belfast 3 2 197083 29584 638 295 737 295 
Shannon Derry 5 1 518 283 638 295 28885 295 
Cashla Belfast 6 2 1970 295 638 295 77586 295 

 
The system separation limit for power transfer to Northern Ireland is 295 MW. 
 
 
Shaded boxes:- The presence of a remedial action scheme whereby on loss of the 
Louth Tandragee, the systems separate tends to protect both the other interconnector 
circuits and the circuits in the Republic of Ireland from the transmission implications 
of the loss of Louth Tandragee 275kV double circuit.  The impact of system 
separation on restricting power transfers is discussed in section 6. 
 
 

                                                 
75 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
76 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
77 loss of Coolkeeragh 240 MVA transformer overloads other Coolkeeragh 240 MVA 
transformer 
78 loss of Coolkeeragh Magherafelt double circuit overloads proposed Drumkee / Tyrone 120 
MVA transformer with some overload allowed 
79 overload Louth 600 MVA 275 / 110kV transformer for loss of other Louth Tandragee circuit 
80 Without system separation would overload Corraclassy Enniskillen 110 for loss of Louth 
Tandragee 275kV double circuit 
81 includes an additional Louth Corduff 220kV circuit 
82 Without system separation would overload Arva Gortawee 110 for loss of Louth Tandragee 
275kV double circuit 
83 overload Lisburn Tandragee 110 for loss of Castlereagh Tandragee 275  
84 Without system separation would overload Enniskillen Omagh 110 for loss of Louth 
Tandragee 275kV double circuit 
85 overload Cashla Ennis 110 for loss of Cashla Prospect 220 
86 overload Cashla Cloon 110 165 MVA for loss of Cashla Flagford 220  
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Louth Tandragee 275kV 3rd circuit 
 
Power to Northern Ireland 
 
2006/07 Winter - 275kV Option C+ Louth Tandragee circuit 3
Transfer    NI System87 Interconnections RoI System88 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Dublin Derry 3 1 33489 27190 1204 63391 76792 109993 
Dublin Belfast 3 2 1968 1558 1204 633 767 >2000 
Shannon Derry 5 1 558 271 1204 633 25594 1099 
Cashla Belfast 6 2 1968 1558 1204 633 737 >2000 

 
A Louth Tandragee 275kV reinforcement was also considered as an interconnector 
option.  The disadvantage of Louth Tandragee is that a residual risk of system 
separation would remain.  The residual risk is that a single incident at either Louth or 
Tandragee would result in system separation.  This is a weakness that is not shared 
with the other interconnector options.  The performance of this option, as presented in 
the table above, is only relevant if doubts as to the residual risk of a system separation 
are overcome.  That issue will be addressed in the phase 2 report. 
 

                                                 
87 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
88 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
89 overload Coolkeeragh 240 MVA transformer for loss of other transformer 
90 overload Coleraine Kells 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV double 
circuit 
91 overload Louth 600 MVA 275 / 110kV transformer for loss of Louth Tandragee 275kV 
double circuit  
92 overload Louth Woodland 220 520 MVA for loss of Gorman Maynooth 220 (presuming 
Corduff Louth 220 exists) 
93 overload Cathaleen’s Fall Letterkenny 110 126 MVA for loss of Coolkeeragh Magherafelt 
275kV double circuit 
94 overload Cashla Ennis 110 for loss of Cashla Prospect 220 
 



NIE / ESB Joint studies 

Final TR Part1 (Apr01-Jul04)    - Page  108 

 
Arva Tyrone 275kV 
 
Power to Northern Ireland 
 
2006 / 7 Winter - 275kV Option A + Arva-Tyrone
Transfer    NI System95 Interconnections RoI System96 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Dublin Derry 3 1 513 28597 86198 75399 798100 730 
Dublin Belfast 3 2 1856 1535 848 756 797 721 
Shannon Derry 5 1 512 285 923 742 248101 897 
Cashla Belfast 6 2 1607 1382 948 737 691102 914 

 
 

                                                 
95 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
96 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
97 overload Coleraine Kells 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV double 
circuit 
98 overload Louth 275/220 600 MVA for loss of Louth Tandragee 275 circuit 
99 overload Arva 275/220 600 MVA for loss of Louth Tandragee 275 double circuit 
100 overload Corduff Platin 110 126 MVA for loss of Gorman Maynooth 220.  (presuming 
Corduff Louth 220 and ignoring overloads at lower transfers on Gorman Navan and Corduff 
T2101) 
101 overload Cashla Ennis 110 for loss of Cashla Prospect 220  
102 overload Flagford Lanesboro 110 for loss of Cashla Flagford 220  
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Coolkeeragh Srananagh 275kV 
 
Power to Northern Ireland 
 
2006 / 7 Winter - 275kV B + Coolkeeragh-Srananagh
Transfer    NI System103 Interconnections RoI System104 

From  To Ref N-1 N-DC N-1 N-DC N-1 N-DC 
Dublin Derry 3 1 509105 367106 755107 648108 812109 372110 
Dublin Belfast 3 2 >2000 1407 699 601111 797 354 
Shannon Derry 5 1 498 393 812 698 257112 420113 
Cashla Belfast 6 2 >2000 1431 777 668 708 425 

 

                                                 
103 This study was performed with an intact 110kV network.  NIE occasionally sectionalise the 
110kV network which could affect the transfer capability 
104 presuming the Republic of Ireland system is reinforced with a Corduff Louth 220kV circuit 
105 overload Coolkeeragh 275/110 240 MVA (+10%) transformer for loss of other transformer 
106 overload Coolkeeragh Kells 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
107 overload Louth 275 / 220 600 MVA for loss of Louth Tandragee ckt 2 
108 overload Corraclassy Enniskillen 110 126 MVA for loss of Louth Tandragee 275kV double 
circuit 
109 overload Corduff Platin 110 126 MVA for loss of Gorman Maynooth 220 (with Corduff 
Louth 220) 
110 overload Arva Gortawee 110 126 MVA for loss of Louth Tandragee 275kV double circuit 
111 overload Corraclassy Enniskillen 110 126 MVA for loss of Louth Tandragee 275kV double 
circuit 
112 overload Cashla Ennis 110 126 MVA for loss of Cashla Prospect 220 
113 overload Arva Gortawee 110 126 MVA for loss of Louth Tandragee 275kV double circuit 
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Alternatives to Extracting Power from Coolkeeragh 
An additional TLTG study is performed showing the impact of the interconnector 
development options in another direction; from Coolkeeragh to Belfast. 
 
For comparison purposes the results for the proposed interconnections are compared 
with another reinforcement, an additional 275kV line from Coolkeeragh to Tyrone.  
This analysis presumed that this additional 275kV line is in addition to all existing 
lines.  I.e. it is not treated as a replacement for an existing circuit. 
 

2006/07 Winter Derry to Belfast 
    NI System 

Reinforcement  Ref N-1 N-DC 
base 1 2 499114 171115 

Arva Tyrone 1 2 533 172 

Coolkeeragh Srananagh 1 2 592 384116 

Coolkeeragh Tyrone 275 1 2 636117 824118 

 
Shaded boxes:- The presence of a remedial action scheme whereby on loss of 
Coolkeeragh Magherafelt 275kV double circuit, a fast run back signal is to be sent to 
generation at Coolkeeragh is considered by Northern Ireland electricity to address 
these problems for power transfers up to 400 MW.  
 
There are two separate issues with getting power out of the Coolkeeragh area.  The 
first problem is that the loss of one Coolkeeragh Strabane 275kV circuit overloads the 
other.  The second problem is that the loss of the Coolkeeragh Magherafelt 275kV 
double circuit overloads the Omagh Strabane 110kV line. 
 
It is found that although Coolkeeragh Srananagh 275kV is better than Arva Tyrone 
275 for getting power out of the Coolkeeragh area, it does not compare with other 
275kV reinforcements in this regard. 
 
 
 

                                                 
114 overload Coolkeeragh Strabane 110 166 MVA for loss of Coolkeeragh Strabane 110 ckt 2 
115 overload Omagh Strabane 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
116 overload Omagh Strabane 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 
117 overload Coolkeeragh Strabane 110 165 MVA circuit 1 for loss of circuit 2 
118 overload Omagh Strabane 110 103 MVA for loss of Coolkeeragh Magherafelt 275kV 
double circuit 



NIE / ESB Joint studies 

Final TR Part1 (Apr01-Jul04)    - Page  111 

 

Appendix 2 – Small Signal Stability  
 
 


