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5 TRANSMISSION SYSTEM PERFORMANCE 

This  chapter  descr ibes the future performance of  the t ransmiss ion network in  terms of  

forecast power f lows,  compl iance wi th p lanning standards, and short  c i rcu i t  leve ls .   

As stated in  Sect ion 1.1 of  Chapter 1,  the ana lys is  of  network capabi l i ty  for  new 

generat ion and demands was carr ied out  for the years  2007,  2009 and 2012 in  th is  

Transmiss ion Forecast  Statement .  The ana lys is  of  system performance aga inst  p lann ing 

standards and forecast power f lows was addi t iona l ly  carr ied out  for  2006 as th is  

prov ides usefu l  informat ion on the current  state of  the network.   

5.1 FORECAST POWER FLOWS 

The power f low at  any g iven t ime depends on demand leve ls  and the output  f rom each 

generator .  There are many poss ib le combinat ions of  generator  outputs ( i .e . ,  d ispatches) 

that  cou ld meet the system demand requirements .  Tab le D-4 in  Appendix D inc ludes the 

generator  d ispatches that  were used for  th is  power f low analys is .  A l l  wind farms, both 

t ransmiss ion-connected and embedded,  are assumed d ispatched at  35% of  the i r  rated 

capac i t ies ,  which equates approx imate ly  to thei r  average expected output .  As s tated in  

Sect ion 1.3 in  Chapter 1,  zero f lows were assumed across the in terconnectors  wi th 

Northern Ire land,  with the except ion of  the winter  2012/13 stud ies .  

Each d ispatch shows one poss ib le combinat ion of  generat ion output  for  each year and 

demand scenar io .  In  rea l i ty  there are a very large number of  poss ib le  combinat ions.  In 

examin ing network performance and gr id  capabi l i ty  for new generat ion and demand, a 

range of  generat ion d ispatches is  cons idered.  P lanned addi t ions of  generat ion,  as 

deta i led in  Tables D-2 and D-3 in  Appendix D,  create a greater  leve l  of  generat ion 

d ispatch var iab i l i ty  wi th which the gr id must  cope.  For  example,  in  2007 the p lanned 

insta l led capac i ty  of  7407 MW may be d ispatched to meet demand leve ls ranging f rom 

1782 MW to 4951 MW. 

Network d iagrams are inc luded in  Appendix J  showing ind icat ive act ive (MW) and 

react ive (Mvar)  power f lows on each c i rcu i t ,  and per  un i t  vo l tage at  each gr id  bus.  Three 

d iagrams prov ide ind icat ive c i rcu i t  load ings for  summer peak,  summer va l ley and winter  

peak condi t ions for  each of  the four  years  2006,  2007,  2009 and 2012.  The power f low 

d iagrams ind icate that  wi th an intact  network ( i .e . ,  no network outages) a l l  f lows are 

wi th in  c i rcu i t  capac i t ies  and vo l tage prof i les are wi th in  s tandards.  

The network must  a lso be capable of  remain ing wi th in  standards fo l lowing loss of  a  

c i rcu i t  or generator .  The power f low d iagrams are not intended, however ,  to i l lustrate 

post- fau l t  prob lems on the gr id .  The number of  potent ia l  fau l ts  and system condit ions 

make i t  impract ica l  to prov ide power f low d iagrams for  each s i tuat ion. 
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5.2 COMPLIANCE WITH PLANNING STANDARDS 

F igure 5-1 and 5-2 indicate the areas of  the network l ike ly  to be outs ide thermal ,  i .e .  

c i rcu i t  load ing,  and vo ltage standards in  2006,  2007,  2009 and 2012 based on the 

assumpt ions on t ransmiss ion re in forcements,  demand and generat ion out l ined in 

Chapters 2 to 4.  These areas are h igh l ighted by orange shading on the maps.  

The f igures i l lustrate how the network per forms against  p lanning standards.  I t  shou ld be 

noted however that  some inc idents ,  such as a fau l t  on a t ransformer or  underground 

cab le,  may take a long t ime to repa i r  and could temporar i ly  change the per formance 

out look. A lengthy outage of  a t ransformer or cab le could weaken the network which 

could impact  on system f lex ib i l i ty  and on generat ion constra ints .  

The 2006 snapshot  shown in  F igure 5-1 ind icates that a number of  areas are outs ide 

s tandards pending complet ion of  ongoing projects .  F igure 5-1 shows that  the network 

performance is  expected to improve in  2007 when these re inforcements are completed. 

The ana lys is  for  2009 and 2012 shows a growing number of  areas outs ide s tandards, 

i l lustrat ing the ever-changing demands on the gr id and the need for  cont inuous 

deve lopment.  The TSO has p lans in  p lace to address many of  these prob lems and is  

act ive ly  cons ider ing opt ions for address ing other future network problems.   

  

F igure 5-1 Network Performance in 2006 and 2007 

2006 2007
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Areas of  the network not  shaded in  the d iagrams are expected to be wi th in  s tandards  

based on current  assumpt ions.  However ,  changes to those assumpt ions,  part icu lar ly  the 

connect ion of  a large generator or  demand or  a  delay in  the complet ion of  a  

t ransmiss ion project ,  may s ign i f icant ly  impact  on network performance,  potent ia l ly  

putt ing some of  these areas outs ide standards.  In such cases,  fur ther  investment wi l l  be 

requ i red to restore the network to standards.  

  

F igure 5-2 Network Performance in 2009 and 2012 

5.3 SHORT CIRCUIT CURRENTS 

Al l  network equipment must  be capable of  carry ing the currents  that may occur in  the 

event  of  a short  c i rcu i t  fau l t .  In  part icu lar ,  c i rcu i t  breakers must  be capable of  opening 

to i so late a fau l t ,  thereby min imis ing r i sk to personnel ,  prevent ing damage to 

t ransmiss ion equ ipment,  and mainta in ing system stab i l i ty ,  secur i ty  and qua l i ty of  supply .   

The t ransmiss ion system is  des igned and operated to mainta in short  c i rcu i t  leve ls  be low 

the standard equ ipment rat ings l is ted at  each vo l tage leve l  in  Table 5-1.  In p lanning the 

system a 10% marg in is  appl ied,  so that  220 kV short  c i rcu i t  currents,  for  example,  wi l l  

be kept  be low 36 kA.   

Loca l  short  c i rcu i t  current  i s  a  factor  to be cons idered in the connect ion of  new 

generat ion or  demand.  The Gr id Code requ i res that  users  connect ing to the t ransmiss ion 

system des ign the i r  p lant  and apparatus to withstand the short  c i rcu i t  currents  set out in 

Tab le 5-1.  Changes in the network or  the addi t ion of  generat ion can br ing about an 

2009 2012
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increase in  the short  c i rcu i t  currents at  a s tat ion nearby. Where the forecast  currents 

would exceed the rat ing of  a  c i rcu i t  breaker  or  other  equipment,  i t  would be essent ia l  to 

rep lace the equipment wi th h igher  rated p lant  or  take other  measures to reduce the 

short  c i rcu i t  currents .  

Tab le 5-1 Standard Equipment Rat ing and Maximum Des ign Short  C i rcu i t  Currents  

Vol tage Leve l  Standard Equipment Short  C ircu i t  Rat ing 

400 kV 50 kA 

220 kV 40 kA 

In Dubl in  26 kA 110 kV 

Outs ide Dubl in 25 kA 

Short  c i rcu i t  currents  were ca lcu lated for  a l l  gr id  buses in  accordance wi th in ternat iona l  

s tandards.  The ana lys is  was carr ied out  for  s ing le-phase and three-phase fau l ts  for  

winter  peak and summer va l ley,  for the years  2007,  2009 and 2012.  A descr ipt ion of  the 

ca lcu lat ion method and the resu l ts  are g iven in  Appendix E as wel l  as an exp lanat ion of 

the terms used.  

The generat ion d ispatches for  the winter  peak and summer va l ley  s tud ies are presented 

in  Table D-4 in  Appendix  D.  For the ca lcu lat ions of  short  c i rcu i t  currents  at winter 

peaks,  a l l  other  generators  are model led as d ispatched on at  zero MW. This  measure 

ensures a h igh infeed to fau l ts  f rom a l l  loca l  generator sources in  the studies ensur ing 

that  the most  cr i t i ca l  potent ia l  scenar io is  cons idered for  the ca lcu lat ion of  short  c i rcu i t  

currents  at each bus.  

The resu l ts  in  Appendix E inc lude RMS break currents ,  peak make currents  and X/R 

rat ios .  In  summary,  the RMS break is  an ind icat ion of  the short  c i rcu i t  currents that  a  

c i rcu i t  breaker  may have to break i .e . ,  open.  The peak make faul t  current  is  the 

maximum current  that  a c i rcu i t  breaker  may have to make i .e . ,  c lose onto,  at  the instant 

of  the fau l t .  The X/R rat io  i s  dependent on the prox imity of  the stat ion to generat ion.  A 

very h igh X/R rat io ,  as for  Dubl in  s tat ions, ar ises f rom the fact  that  the s tat ion is  c lose 

to concentrat ions of  generat ion and leads to h igh short  c i rcu i t  currents ,  part icu lar ly  

peak make currents .  

The stud ies assume that  the network is  in  the normal  intact  condi t ion (as ind icated in  

the power f low d iagrams) and that a l l  c i rcu i ts  connected to a bus contr ibute to the fau l t .  

These resu lts  correspond to tota l  busbar short  c i rcu i t  current .  The short  c i rcu i t  current  

that  cou ld f low through each ind iv idua l  c i rcu i t  breaker  may be less than the tota l  busbar 

short  c i rcu i t  current .  

F igure 5-3 presents  the short  c i rcu i t  current  resu l ts  for  the winter  peak 2009 case as a 

percentage of  s tandard equipment rat ing.  Two percentage ranges are represented by 
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d i f ferent  colours  as indicated.  The orange dots  represent s tat ions where short  c i rcu i t  

currents  may exceed 80% of  the standard rat ings and the purp le  dots  between 50 and 

80%. 

The resu lts  ind icate that  in  most  of  the country short  c i rcu i t  currents  are re la t ive ly low,  

whereas short  c i rcu i t  currents  at a  number of  s tat ions in  Dubl in  and at  Tarbert  are 

above 80% because of  the h igh concentrat ion of  generat ion in  those areas.  The TSO 

insta l led reactors  on the 220/110 kV transformer neutra ls  in  the Tarbert  stat ion in  2006 

to manage the short  c i rcu i t  currents  there.  Short  c i rcu i t  currents are a lso h igh at  Louth, 

where the main in terconnector to Northern Ire land is  connected,  and at  Raf feen in  Co.  

Cork.  

The impact  of  new generat ion connect ions on short  c i rcu i t  currents  near  these stat ions 

is  d iscussed in Sect ion 7.3.2 in  Chapter  7.  The TSO wi l l  cont inue to moni tor  short  c i rcu i t  

currents  at these stat ions to ensure that they remain wi th in  safety  s tandards.  

 

 

 

 

     >80% 

50 – 80% 

Figure 5-3 Gr id Busbar Short  C i rcu i t  Currents  for  Winter Peak 2009 

 




