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6 OVERVIEW OF TRANSMISSION SYSTEM CAPABILITY 

ANALYSES 

This  chapter descr ibes the ana lyses carr ied out  to determine the capabi l i ty  of  the gr id to 

accommodate changes in  generat ion and demand at  var ious parts  of  the network.  The 

resu l ts  of  these ana lyses,  together  wi th in format ion in  other  chapters ,  prov ide the bas is  

for  the statements of  opportun i ty  in  Chapters 7 to 10.  

The ana lyses were carr ied out  for  three spec i f ic  years .   

•  2007:  Th is  i s  the second year  of  the seven-year  per iod of  the Transmiss ion Forecast  

Statement (TFS).  In prev ious Transmiss ion Forecast  Statements,  capabi l i ty  in  the 

f i rs t  year  was ana lysed.  However ,  anyone us ing th is  s tatement for  informat ion pr ior  

to making an appl icat ion for  connect ion is  un l ike ly  to want to connect  in  the f i rst  

year  i .e . ,  2006.  The informat ion prov ided for 2007,  therefore,  g ives deve lopers a 

more usefu l  ind icat ion as to the opportun i t ies  that  ex is t  in  the short - term. This  

change in approach was approved by the CER.  

•  2009:  Th is  i s  the mid-year  of  the seven-year per iod.  Because of  typ ica l  lead-t imes 

for  construct ion of  generat ion or demand p lant ,  th is  year  represents the more 

rea l is t ic  beginn ing of  the per iod of  interest  for  deve lopers  at  a pre- feas ib i l i ty  s tage 

wish ing to connect  to the t ransmiss ion system. 

•  2012:  Th is  covers  the f ina l  year  of  the TFS, which extends to winter 2012/13.  

The summer and fo l lowing winter  of  each year were studied.  The base case d ispatches 

used for the s tud ies are presented in  Tab le D-4 in Appendix D.  

The locat ions ana lysed for new generat ion and demand have been carefu l ly  rev iewed 

based on feedback f rom industry  sources.  The chosen stat ions have been ta i lored to 

match more c lose ly  the needs of  customers.  One set  of  s tat ions has been chosen for  the 

ana lys is  of  new generat ion,  whereas a d i f ferent  set  of  s tat ions was chosen for  the 

ana lys is  of  addi t iona l  demand,  as i l lustrated in  Chapters  7 and 8,  which address network 

capabi l i ty  for  new generat ion and new demand respect ive ly.   

I t  shou ld be noted that  the resu l ts  of  these stud ies are dependent on the assumpt ions 

made about generat ion and demand, and on the complet ion dates of  network 

deve lopment projects  as descr ibed in prev ious chapters .  Factors  that  may inf luence the 

resu l ts  are d iscussed in Sect ion 6.5 

6.1 TRANSFER CAPABILITY ANALYSES FOR NEW GENERATION 

When a new generator connects  to the gr id  i ts  output  d isp laces that of  other  ex is t ing 

generators ,  typ ica l ly  creat ing an incrementa l  power t ransfer ,  addit iona l  to the 
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ant ic ipated power f lows,  between the new generator  and the d isp laced generat ion.  Th is  

sect ion dea ls  wi th the ana lys is  of  the gr id ’s  capabi l i ty  to accommodate such increased 

power f lows.  The resu l ts  of  the analys is ,  presented in Chapter  7 ,  set  out  the Incrementa l  

Transfer  Capabi l i ty  (ITC),  which is  a  measure of  the t ransfer  capabi l i ty  remain ing in the 

phys ica l  gr id  for  fur ther  act iv i ty ,  over and above a l ready ant ic ipated uses.  

Incrementa l  Transfer  Capabi l i ty  is  d i rect iona l  in  nature. For  instance,  the ITC f rom 

Dubl in  to Cork is  ent i re ly  d i f ferent  to the ITC f rom Cork to Dubl in .  In genera l ,  

connect ion of  generat ion in  areas that  are short  of  generat ion he lps to reduce l ine 

loadings,  and hence a l low increased ut i l i sat ion of  the gr id .  

I t  i s  important  to cons ider  smal l  loca l i sed increases in  generat ion,  in  addi t ion to the far-

reach ing ef fects  of  la rge new generator  connect ions.  Typ ica l ly  large generators  greater  

than 100 MW connect to the 220 kV network whi le  smal ler  generators  connect  at  110 kV. 

To capture these d i f ferent  levels  of  concern about gr id  capabi l i ty ,  the TSO carr ied out  

ana lys is  of  generat ion connect ions to a large number of  stat ions at  d iverse locat ions on 

both the 110 kV and 220 kV networks.   

The method of  ana lys is  used to assess the transfer  capabi l i ty  for connect ion of  new 

generat ion at  the se lected stat ions is  deta i led in  Appendix G.  In summary,  the method 

invo lves model l ing a new generator at  each se lected stat ion and assess ing the resu l t ing 

power t ransfer  in  turn between th is  new generator  and the three b locks of  ex is t ing 

generat ion,  shown in Table 6-1.  The maximum transfer  leve l  f rom each stat ion to each 

generat ion b lock is  reached when the f i rst  over load or  vo l tage outs ide standards occurs .  

On ly  prob lems that are s ign i f i cant ly  exacerbated by the t ransfer are re levant to the 

ana lys is .  The lowest  ITC f rom a stat ion is  genera l ly  the t ransfer  that  determines the 

opportuni ty for  generat ion at  that  stat ion.  

Table 6-1 Ex is t ing Generat ion B locks 

Ex is t ing Generat ion B lock Thermal Generat ion Stat ions 

Dubl in  Dubl in  Bay Power,  Huntstown, North Wal l ,  Poo lbeg,  

Tur lough Hi l l  

West  Moneypoint Uni ts  1 and 3,  Tynagh,  West Of fa ly Power,  

Lough Ree Power 

South Aghada, Great  Is land,  Mar ina, Tarbert ,  Moneypoint  Un i t  2  

In prev ious Transmiss ion Forecast Statements t ransfer  capabi l i ty  was tested to the 

south-west  and south-east .  Because generat ion capac i ty  in  the south-east i s  smal l  and 

of fers  l imi ted ab i l i ty  to test  t ransfers  to th is  area,  th is  TFS combines the south-east  and 

south-west  into a larger  “South” group.  However ,  to capture the part icu lar  aspects  of  
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the prev ious ana lys is ,  the ITCs to the South were ca lcu lated for  a var iety of  d ispatch 

scenar ios:  

•  reduc ing generat ion in  the south-east  f i rst ,  then Cork, then Kerry;  

•  reduc ing generat ion in  the south-east  f i rst ,  then Kerry ,  then Cork;  

•  reducing generat ion in  Cork f i rs t ,  then Kerry ,  then the south-east;  

•  reducing generat ion in  Kerry  f i rs t ,  then Cork,  then the south-east .   

A subset  of  the Transmiss ion P lanning Cr i ter ia  (TPC) was tested in  determin ing the ITCs. 

The resu lts  may,  therefore,  be opt imist ic  in  some cases.  Among the standards not tested 

in th is  ana lys is  are vo l tage,  dynamic stab i l i ty  and t r ip-maintenance combinat ions i .e . ,  

cont ingenc ies invo lv ing an unplanned l ine outage dur ing the p lanned maintenance of  

another  c i rcu i t .  The connect ion of  new generat ion wi th react ive power capabi l i ty  does 

not  genera l ly  cause a vo l tage prob lem. Dynamic stab i l i ty  d i f f i cu l t ies  on the I r ish system 

that  have ar isen in  the past  have been overcome by the use of  su i tab le contro l  

equipment.  In the case where the new generator  causes a t r ip-maintenance problem, i t  

may be poss ib le to constra in of f  generat ion dur ing the maintenance outage or  to carry 

out  the t ransmiss ion maintenance when generat ion in  the area is  out  for  maintenance or  

otherwise not  running.  I t  should be noted,  however ,  that the arr iva l  of  new generat ion, 

interconnect ion or  large c lusters  of  wind farms cou ld s ign i f i cant ly  change how dynamic 

stab i l i ty  i ssues would be addressed.   

The impact  on short  c i rcu i t  leve ls  of  new generat ion at potent ia l  s i tes  i s  cons idered 

separate ly  in  Sect ion 7.3.2 in Chapter  7.  

6.2 TRANSFER CAPABILITY ANALYSES FOR NEW DEMAND 

The gr id is  p lanned to meet forecast  demands at  a l l  s tat ions in  the country .  The demand 

forecast for each 110 kV stat ion is  a  proport ion of  the overa l l  system demand forecast  

based on h is tor ica l  demand d is tr ibut ions. Future demand customers that  have s igned 

connect ion agreements are a lso inc luded in s tat ion demand forecasts .   

Whi le  add i t iona l  demands above the forecast leve ls  are not  exp l ic i t ly  catered for  in 

network p lans,  there may be capac i ty  for  such addit iona l  demand inherent in  the 

network at  cer ta in locat ions.  New demands can genera l ly  locate in  an area that  has 

excess generat ion capaci ty  as th is  wi l l  reduce power f lows out  of  the area.  A l ternat ive ly ,  

the addi t ion of  t ransmiss ion in f rast ructure genera l ly  prov ides a s tep increase in  network 

capac i ty  which may permit  demands h igher  than forecast  leve ls ,  as  i l lustrated in  F igure 

6-1.  The b lue l ine represents the requ ired capac i ty  at  a  part icu lar  po int  in the network.  

The red l ine represents  the insta l led network capac i ty .  Changes in insta l led capac i ty  

genera l ly  come in  d iscrete steps,  thus prov id ing spare capac i ty  for a per iod of  t ime.  
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F igure 6-1 I l lustrat ion of  Typ ica l  Step Change in  Network Capac i ty  

F igure 6-2 i l lustrates the demand prof i le  for a representat ive stat ion.  The b lue l ine 

represents  the demand forecast  at  the s tat ion.  The green bars  represent  a new step 

increase in demand. The analys is  carr ied out for  th is  TFS examines the gr id ’s  capabi l i ty  

to accept  such increased demand above forecast  leve ls  at  se lected 110 kV stat ions.  The 

se lected 110 kV stat ions,  which feed pr inc ipa l  towns and demand centres d is tr ibuted 

throughout the country,  are shown in  F igure 8-1 in  Chapter  8.  The resu lts  of  th is  

ana lys is  are usefu l  in  ident i fy ing opportun i t ies for  the connect ion of  new or  increased 

demand of  a s ize typ ica l  of  industr ia l  deve lopment in the Republ ic  of  I re land.  
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 F igure 6-2 Demand Prof i le  at  Typ ica l  Stat ion 

The method of  ana lys is  i s  deta i led in  Appendix G.  In summary,  when demand in  an area 
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incrementa l  power t ransfer  i s  created.  The method for  th is  s tudy,  therefore,  invo lves 

model l ing incrementa l  power t ransfers  between centres of  ex is t ing generat ion and 

potent ia l  demand areas. The t ransfer  leve l  i s  reached when the f i rs t  c i rcu i t  over load or  

vo l tage prob lem occurs  fo l lowing a c i rcu i t  or  generator  outage.  Outages dur ing the 

maintenance of  key c i rcu i ts  were cons idered in  these stud ies .  Dynamic s tab i l i ty  prob lems 

were not  assessed.  I t  should be noted that  on ly  prob lems that are s ign i f i cant ly 

exacerbated by the t ransfer  are re levant to the ana lys is .   

In assess ing opportun it ies  for  new demands, the TFS considers the capabi l i ty  of  the 

t ransmiss ion gr id  on ly .  The capabi l i ty  of  the d is t r ibut ion system is  not  addressed.  The 

impl icat ions for generat ion adequacy of  demand growth above the median forecast  levels 

are dea l t  with  separate ly  in  the TSO’s Generat ion Adequacy Report 2006-2012.  

6.3 TRANSFER CAPABILITY ANALYSES FOR TRANSFERS WITH 

NORTHERN IRELAND / SINGLE ELECTRICITY MARKET 

The new trad ing arrangements for the S ing le E lectr ic i ty  Market are p lanned to take 

ef fect  in  2007.  At  th is  t ime the interconnectors  wi l l  e f fect ive ly  become interna l  c i rcu i ts  

in  the new market .  The new market  has the potent ia l  to increase the appet i te  for 

t ransfers  between the two systems on the is land.  However,  the current  interconnect ion 

and the networks in  each system could pose a constra int on requ i red t ransfers .  The 

p lanned second interconnector to Northern Ire land and the 400 kV l ine f rom Woodland to 

Cavan,  descr ibed in  Sect ions 2.3.6 and 2.3.7 of  Chapter  2 respect ive ly ,  are expected to 

a l lev iate these constra ints  thus prov id ing increased capaci ty  for  t ransfers  between the 

two jur isd ict ions.  

Th is  sect ion dea ls  wi th the capabi l i ty  of  the gr id  to accommodate t ransfers  between the 

two systems.  The ana lys is  in  th is  TFS ca lcu lates the tota l  t ransfer capabi l i ty10 (TTC),  

which is  the tota l  capabi l i ty  of  the network to accommodate a l l  t ransfer  f lows,  inc lud ing 

emergency f lows that would occur  af ter a cont ingency in  e i ther system.  

Tota l  Transfer  capabi l i t ies  f rom Northern I re land are eva luated in the same way as new 

generat ion descr ibed in  Sect ion 6.1.  Increased generat ion in  Northern I re land is  

matched by a reduct ion in  the ex is t ing generat ion groups in  the Republ ic  of  I re land.   

Transfers to Northern Ire land are ach ieved by an increase in  generat ion in  the Republ ic  

of  I re land.  The network capabi l i ty  to accommodate t ransfers  to Northern Ire land was 

tested by adding generat ion at  the same 220 kV stat ions that  were examined for  

generat ion to meet a net  demand increase in Northern Ire land.  

                                                
10 The marke t  da ta  pos ted  on  the  TSO ’ s  webs i te  (www.e i rg r id . com)  inc ludes f igures  fo r  the  Net  
T rans fe r  Capac i ty  (NTC)  fo r  in te rconnec to r  t rans fe rs .  
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As in  the case of  the generat ion ana lys is ,  a  subset  of  s tandards was appl ied.  Among the 

standards not  tested in th is  ana lys is  were vo l tage, dynamic stab i l i ty  and t r ip-

maintenance combinat ions.  The resu l ts  may, therefore, be opt imist ic  in some cases.  

6.4 TRANSFER CAPABILITY ANALYSES FOR IRELAND-GREAT BRITAIN 

TRANSFERS 

In February 2004,  Min is ter Dermot Ahern TD, then Min is ter  for Communicat ions, Mar ine  

and Natura l  Resources, announced the intent ion to deve lop a project  for two 500 MW 

electr ica l  interconnect ions between Ire land and Wales.  The Min is ter  requested the CER 

to process the project  i f  poss ib le on a merchant  bas is .  Fol lowing a process of  test ing of  

the market ,  the CER conc luded that  a pure ly  merchant project  was unrea l i s t i c  and that  a 

part ly  regu lated and part ly  merchant  project was a more rea l is t i c  prospect .  The TSO 

understands that  a dec is ion in  re lat ion to the I re land-Great Br i ta in interconnector 

project  is  the subject  of  a  submiss ion f rom the CER to the Min is ter  for  the Department 

of  Communicat ions,  Mar ine and Natura l  Resources and that  a dec is ion is  expected 

short ly .   

Par t  of  the cons iderat ion of  any new interconnector  i s  the se lect ion of  su i tab le  

connect ion po ints  on both s ides of  the Ir ish Sea.  The capabi l i ty  of  the Ir ish gr id to 

accept  imports  and exports  of  500 MW was tested at  n ine potent ia l  connect ion points  

located a long the east and south coasts .  These locat ions are shown in F igure 10-1 in  

Chapter  10. 

Analys is  of  the capabi l i ty  to import power f rom Great Br i ta in  i s  equ iva lent  to ana lys ing 

the capabi l i ty  to accommodate new generat ion and was carr ied out  us ing the same 

method that was used for  generat ion ITC stud ies at  110 kV and 220 kV stat ions.  

Exports  are equiva lent to large new demands.  The ana lys is  of  export  capabi l i ty  was 

carr ied out us ing the same method as for  new demands at  110 kV stat ions,  with the 

except ion that  tr ip-maintenance cont ingenc ies were not  cons idered for th is  ana lys is .  I t  

i s  assumed that  in  cer ta in cases exports  over the interconnector  cou ld be reduced for 

short  per iods to a l low essent ia l  maintenance.  

6.5 FACTORS IMPACTING ON RESULTS 

The resu l ts  of  the ana lyses descr ibed in th is  chapter ,  and in  the appendices, are based 

on a set  of  assumpt ions about future demand growth, generat ion connect ions and 

t ransmiss ion deve lopments .  The key forecast factors  on which the resu l ts  depend are 

dynamic and,  therefore,  the rea l i ty  that  emerges wi l l  not  exact ly  match the forecasts .  

Consequent ly ,  the resul ts ,  whi le  reasonably  ind icat ive,  shou ld not  be interpreted as 

def in i t ive project ions.  
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The factors  l ike ly  to have an impact  on the outcomes inc lude: 

•  the s ign ing of  a connect ion agreement by a new generator -  the “Gate 2” process is  

l ike ly  to resu l t  in  connect ion of fers  for  up to 1,300 MW of  wind generat ion; in  

addi t ion,  the CER has d i rected that  800 MW capac i ty  shou ld be reserved in  the 

south-west  reg ion for  thermal generat ion;  

•  delays in  connect ion of  commit ted new generat ion;   

•  c losure of  ex is t ing generat ion p lant;  

•  changes in  the economy which g ive r i se to consequent ia l  changes in  the overa l l  

demand for e lectr ic i ty;  

•  changes in demand in  a part icu lar  reg ion or  area,  ar is ing f rom new industry 

deve lopments or  c losures;  

•  delays in  the prov is ion of  network re inforcements;  

•  se lect ion and construct ion of  new re inforcement deve lopments which may 

s ign i f i cant ly  increase network capaci ty .  

 
 




