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FOREWORD 
 

I  a m  p l ea s ed  t o  i nt r o duc e  t h e  Al l - I s l a n d  Tr a n smi s si o n 

Forecast  Statement  (TFS)  20 12-2018,  which  presents  the  

o u t l ook  f or  o p p o r t u n i t i es  f o r  d e m a nd a n d  g e ner a t i o n  i n  

I re l and  and Northern I re land.    

T h i s  y ea r ,  f or  th e  f i r st  t im e ,  E i r G r id  a n d  S O N I ,  as  t h e  Tr a n smi s si o n  S y st e m  O p er at or s  

(TSOs)  for  I re land and Northern I re land  respect iv e l y ,  h av e  col l a bora t ed t o  pr oduce  a  

s i ngl e  a l l - i s l a nd  st at e me nt  wh ich  supersedes the E i rGr id  T r a n s mi ss i o n  F or e cas t  

Statement  2011 -2017  and  the  SONI  T ransmiss ion  System Capaci ty  Stat ement  2011/12-

2017/18,  publ ished in  Ap r i l  2011  and  Sept ember  2011  respect ively .  

T h i s  st a t e me n t  h a s  been p r e pa r e d i n  a c c or d a nce  wi t h  t h e  pr o v i s i o n s  of  S e c t i o n  3 8  of  

t h e  E l e ct r i c i t y  R e g ul a t i on  A c t ,  1 9 99 ( E i rG r i d )  and  C o n d i t i on  3 3  o f  t h e  L i c e n c e  t o  

P a rt i c i p a te  in  th e  Tr a n smi s si o n  of  E l e ct r i c i t y  ( SO N I ) .   

In  the  TFS we  present  in format ion  whic h  w i l l  a s si s t  ex i st i ng  a n d p r o s p ec t i v e  

customer s  in  assess ing  opportuni t ies  av a i labl e  to  them for  connect ing  generat ion  or  

demand to  the  t ransmiss ion  syst em.   Th e  do cument  a lso  conta ins  comprehensive  

i n f o r ma t i o n  r e l a t i n g  t o  th e  t ransmissi on  system ov er  the  seven  years  of  the  s tatement .   

I t  is  o ur  a i m t ha t  t he  i nfor m a t i o n  con t a i n e d i n  th i s  d o c u m e nt  is  i nf o r m at i v e,  p er t i n e nt  

and  access ib le  and  we  welcome and value  your  feedback  on  the  pr esentat ion,  sty le  

a n d  c o nt e n t  o f  th i s  T r a n smi ssi on  Forecast  Statement .   

 

 

D e r m ot  B y r ne  

C h i ef  Ex e c ut i v e,  E i r Gr i d  G r o up 
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S-1 

EXECUTIVE SUMMARY 

Th e  Al l - Is land  Transmissi on  Forecast  Statement  2012-2018 (TFS)  descr i bes  the  development  o f  

t h e  t r a n s mi ss i o n  s y s t e m o n  t h e  i s l a nd  o f  I r e l a nd over  the  seven-year  per iod  f rom 2012  to  2018.   

T h i s  st a t e me n t  h a s  b e en p r e p a r e d  j o i nt l y  b y  E i rGr id  and  SONI  and  supersedes  the  E i rGr id  

T ransmiss ion  Forecast  Statement  2011 -2017  and the  SONI  T ransmiss ion  System Capaci ty  

Statement  20 11/12-2017/18,  publ ished in  Apr i l  2011  and September  2011  respect ivel y .   

In  th is  s tatement ,  the  T ransmissi on  System Operators  (TSOs)  for  I re l and and Northern  I re l and,  

E i rGr i d  a n d S O N I  r e s pe c t i v el y ,  hav e  u p da t e d p r ev i o us l y  p u b l i sh e d  i n f o r ma t i o n i n  l igh t  of  

d e v el o p m e nt s  t h at  h av e  e i t h e r  t a k e n p l a c e  or  are  scheduled to  be  completed  over  the  per iod 

covere d b y  the  s tat ement .  

The  t ransmiss ion  system is  p l anned and developed to  ensure  i t  meet s  pro jected  t ransmiss ion 

o p e r at i ng  c on d i t i o n s  w hi l e  m a i nt a i ning  i t s  p er f or m a n c e  wi th i n  d e f i n e d  st a n d a rds .  T o  c o n t i n ue 

to  meet  these  s tandards,  in  the  context  of  the  f or e c a st  e l e ct r i c i t y  d e m a nd a n d  n e w  gen e r a t i on 

and  demand connect ions,  there  is  a  requi remen t  f o r  o ng o ing  p l a n n i ng  a n d  d e v el op m e n t  t o  

r e i n for ce  t he  t r a n s mi s sio n  s y st e m .   

T h e  T S O s  h av e  u n d e rt a ke n  a  c o m p r eh e n s iv e  r e v ie w  o f  t h e  ex i st i ng  a n d  p l a n n e d  t r an s m i s si on 

system topology,  ex ist ing  and  pro jected  deman d  a n d  g e n e ra t i o n  d a t a ,  w i t h  t h e  r e s ul t s  

presented  in  the  form of  maps,  d iagrams,  da ta  tabl es  and  network  models,  which  are  in  

e l e ct r o ni c  f or m a t .   

The  TFS  conta ins  the  resul ts  o f  anal yses  to  dete rmine  the  l ike ly  av ai lable  capa c i ty ,  or  demand 

opportuni ty ,  a t  var ious  nodes  o f  the  a l l - is land  t ransmissi on  system,  assuming  a  modest  grow th  

in  t he  a l l - is l a nd  t r an smiss i on  p eak  d emand of  1 .2% per  year .  In  I re l and the  analyses  point  to  

opportuni t ies  o f  up to  10  MW ( the consumpt ion  of  a  typ ica l  pharmaceut ical  p l ant )  a t  the  

major i ty  o f  s tat ions  test ed,  wi th  severa l  n odes capable  o f  accommodat ing  major  industr ia l  

loads.  Th ere  are  opportuni t ies  for  the  connect io n  o f  dema nd across  Nor thern  I r e l and.  The 

demand opportuni t ies  a t  110/33  kV  substat ions  depend on  the  instal led  t ransfor mat ion  capaci ty  

and  the expected demand growth  at  t he  i n div i d u al  s u b s t at i o n s.    

This  s tatement  a l so  prov ides  in format ion on  the opportuni t ies  for  generator  connect ions.  For  

I re l and  th is  in format ion  is  based on  E i rGr id’s  t ransmi ssion  system development  s t rategy,  

G R I D 2 5 ,  a n d a n a l y si s  u nd e r t ak e n  a s  p a r t  o f  t h e  G a t e  3  g r o u p p r o c es s i ng  sc h e m e  f o r  g e n e r a t or s.  

P o s si bl e  o pp o r t u ni t i e s  b e y o n d  G a t e  3  a r e  d i s pl ayed  and d iscussed.  In  Nor thern  I r e l and th is  

in format ion  is  based  on analysis  car r ied  out  to  assess  the  abi l i ty  o f  the  Nor thern  I re l and 

t ran s mi s sion  s ystem to  ac c ommod ate  n ew generat i on  in  the  year  2018.  The  resul ts  h ighl ight  

t h at  n e w  g en e r a t i o n  c on n e c t i o ns  ca n  b e  a c c om m o d a t e d  by  t h e  N or ther n  I r e l a n d  t r a n s mi s si on  

system at  a  number  o f  275  kV  nodes  wi thout  syst em re inforcement .  Conversely  the  resul ts  a lso  

s h o w th at  ev e n  wi t h  th e t i mel y  d el iver y  o f  N I E ’ s  p l a n n e d r e i nf o r c e me n t s;  b o t h  th e  Is l a n d m a g ee 

area  and  the  Nor th  West  regi on  o f  Nor thern  I re l and  cannot  accommodate  fur t her  generat i on  
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connect ions  in  2018.  To  fac i l i ta te  the  future  g ene r a t i o n  c o n n ec t ion s  i n  t h e  N o r th  W e st  r e gi o n  of  

Nor thern  I r e l and  major  275  kV  network  re in forcements  wi l l  be  requi red.  In  addi t ion  to  th is  the  

i ns t al l at i o n  o f  c o ns i de r abl e  l ev el s  o f  r e a c t iv e  compensat ion  wi l l  be  requi red  to  ensure  system 

v o l t ag e s ta bi l i t y  i s  ma i nta i n e d .   

The  TFS  inc ludes  maximum and mi n im u m  s h o rt  c i r cu i t  c u rr e nt  l ev el s  a t  ea c h  1 1 0  k V,  2 2 0  k V ,  

275  kV  and 400 kV node on  the  t ransmission  system,  for  the  fo l lowing  years  covered  by  the  TFS 

–  2012,  2015  and 2018.  The  analysis  indicates  that  several  s tat ions  in  Nor thern  I re land  ar e  

a p p r oa ch i ng ,  o r  w o u l d  ex c e e d,  t h ei r  r a t e d  sh or t  c i r c u i t  c ur r en t  l ev e l  u n der  m a x i m u m  g e n e r a t i o n 

c ondit i ons.  Inv est ment  p l ans  ar e  i n  p l ac e  t o  r esol ve  th e  i ssues  and th e  TSO s wi l l  manag e  t he  

t ransmi ssion  system to  avoi d  the r isks  h ighl ighted.   

The  in format ion  presented  in  th is  s tatement  assumes the  t imely  complet ion  of  p lanned 

t ransmi ssion  system re in forcements .  Th e  oppor t uni t i es  and i n  par t i c ul a r  th e  g enerat i on  

adequacy o f  Nor thern  I re land  ar e  dependent  on  the  complet ion  of  the  p l anned Nort h  –  South  

400 kV  t ie  l ine ,  assumed to  be  completed  by  Wi nter  2016/17 .  Th is  t ie  l ine  wi l l  a l so  increase 

secur i ty  o f  supply,  support  the  development  o f  renewable  power  generat ion  and  provide  

ec onomic  benef i ts  t o  th e  a l l - i s l and t ransmi ssi on  syst em.  

Th is  s tat ement  presents  comprehensive  in format ion  on the  t ransmiss ion  syst em,  e lec t r ic i ty  

demand,  g enerat ion  and interconnect ion  wi th  oth er  e lec t r i c i t y  t r ansmi ssi on  syst ems.  I t  is  

des igned to  ass is t  prospect ive  cust omers  to  ident i f y  a n d  eva l u at e  t h e op p o r t u n i t i es  a v ai l a bl e  

for  connect ing  to  or  maki n g  use  o f  the  t r ansmiss ion  syst em.  System data ,  i f  desi red,  can  be 

used  by  prospect ive  cust omers  to  under take  the i r  ow n power  f l ow analyses.  Those who are  

consider ing  connect ing  generat ion or  demand to  the  t ransmissi on  systems of  I r e land  or  

N o r th e r n  I r e l a n d  s ho u l d  c o n t a ct  th e  r e l e v a nt  T S O a t  i n f o @ ei rg r i d . c o m or  enqui r ies@soni . l td .uk  

f o r  f ur th er  i n f o r ma t i o n .  I t  i s  a d vi sa b l e  t o  c o ns u l t  th e  r esp e c t i ve  T S O e a r l y  i n  t he  p r oj e ct  

connect ion  process  to  understand a l l  g r id  code  obl igat ions,  expl ore  opt ions  re la t ing  to  the  

p r o p o sa l  a nd  t o  e n a bl e  t i m e l y  d ec i s io n  m a k i ng .  

 

The  TFS  team.  F rom Lef t  to  R ight :  Raymond Ski l len,  John  O’Higgins,  Noel  Hanrahan,  R ichard 

Crowley,  S imon Gr imes  and Dick  Lewis  (not  p i c tured) .  
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1 INTRODUCTION 

The  t ransmiss ion  syst em is  a  h igh  vo l tag e  networ k  o f  c i rcu i t s  a n d  st at i o n s  u s e d  for  t he  b u l k  

t r a n sf e r  o f  e l e ct r i ca l  ene r g y  f r o m g e n e ra t or s  t o  d e m a n d c e n t res .  The  f l o w  of  pow e r  i s  

d e t e r mi n e d  b y  t he  l ev e l s  o f  d e m a nd a cr o s s  the  t ransmission  system and by  the s i ze  and 

locat ion  o f  generat ion  supplyi ng  that  demand.  In terconnect ion  wi th  other  systems can  be  a  

s ou rce  o f  gen er at i on  or  a  d eman d for  power .  

E i rGr id  and  SONI ,  as  Tr ansmi ssi on  System Operators  (TSO s)  for  I re land  and  N o r th e r n I r e l a n d  

r e s p ec t i v el y,  p r e v i o u sl y  p u b l i shed the  Transmiss ion  Forecast  Stat ement  and  Transmissi on 

System Capaci ty  Stat ement  separate ly .  The  Al l - Is land  Transmiss ion  Forecast  Statement  2012-

2018 i s  a  jo int  E i rGr i d  /  S O N I  s t at e me n t  t h at  c o mbi n e s  th e  t wo .  

T h e  Al l - I s l an d  Transmiss ion  Forecast  St atement  2012-2018 (TFS)  is  prepared in  accordance  

w i th  Sec t i on  3 8  of  I r e land’ s  E l ec t r i c i t y  Reg ulat ion  Ac t ,  1999  and  Condi t ion  33,  Par t  1  o f  

N o r th e r n I re l a n d ’ s  “ L ic e nc e  t o  P ar t i c ip a te  in  the  T ransmiss ion  of  E l ect r ic i ty” .   

Th is  s tat ement  pres ents  in format ion  on,  and pro ject ions  for ,  the  t ransmission  system,  

e l e ct r i c i t y  d e m a n d ,  g en e r a t i o n ,  and  i n t e rc o nn e c t ion  w i th  o t her  e l ec t r i c i t y  t r a ns m i s si o n  

systems.  The  appendices  prov ide  the  reader  wi th  deta i led  in format ion  to  car ry  out  the i r  own 

power  f l ow analysis ,  i f  des i red.   

E i rGr id  and  SONI  publ ished the  A l l - is l and G enerat ion  Capaci ty  Statement  2012-2021  ( G C S )  i n  

December  2011 .  That  document  assesses  the  generat ion  adequacy  s i tuat ion  over  the  ten-year  

per iod  to  2021.  Insofar  as  possible  the  TFS complements  th e  demand informat ion  pr esented  in  

t h e G C S .   

E i r G r i d  i ss ue d  i t s  T ransmiss ion  Devel opment  P lan  2010-2015  to  CER  in  Ju ly  2011 .  Th e  pl an  

prov ides  deta i ls  o f  the  t ransmiss ion  system devel o p m e nt s  ex p e ct e d  t o  be  p r o gr e ss ed i n  t h e 

f iv e - y e a r  p er i o d  t o  2 0 1 5.  N I E  ha v e sub m i t te d  the i r  l at e st  p la n s  S O N I  i n  S e p t e m b er  2 0 1 1  a s  

par t  o f  the  T IA ,  N IE ’ s  p lans  are  a l so  be ing  considered  by  UREGNI  at  the  t ime of  wr i t ing,  the  

i n f o r ma t i o n  c o n t ai n e d  i n  th e  TF S  i s  rep r e s e nt a t ive  o f  th e s e pla n s .  

1.1 OUTLINE OF THE ALL-ISLAND TRANSMISSION FORECAST STATEMENT 

Th e  f or mat  of  th e  Al l - Is land T r a n s mi ss i o n  F o r ec a st  St a t e me n t  2012-2018 is  as  fo l l ows:  

  Chapter  2  prov ides  a  br ie f  over v iew of  the  govern ing  ar range m e n t s  f o r  t h e  a l l - i s l a n d  

t ransmi ssion  system.  Addi t ional ly ,  i t  out l ines  the  main  technica l  requi rements  o f  the  

a l l - is land t ransmission system.  

  Chapter  3  descr ibes  the  ex is t ing  a l l - i s l an d  t r a n s m is s i o n  s y st em,  i n c l udi ng  

connect ions  between the  t ransmiss ion  systems of  Nor thern  I re l and  and I re l and,  and  

prov ides  a  br ie f  out l ine  o f  t ransmission  system development  p lans  for  both  

ju r isdi ct i on s.  M ap s,  schemat i c  d iag rams and network  detai ls  ar e  inc l uded in  Appendix  
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A and Appendix  B.  Geog raphical  maps  of  th e  t ransmissi on  system are  prov ided  in  A3  

f o r m at  i n  App e n d i x  J .  

  Chapter  4  descr ibes  the demand forecasts  and  Chapter  5  descr ibes  the generat ion 

pro ject ions.  Detai ls  o f  the  demand forecasts  and  generat ion  assumpt ions  are  in  

Appendix  C  and  Appendix  D  respect ivel y .  

  T h e  s h or t  c i r cu i t  c u rr ent  l ev el  a na l y si s  r es u l t s  a r e  pr e se n t e d  i n  Ch a pt e r  6  and  

Appen d i x  E  ar e  based  on  Chapters  3  to  5  wh ich  out l ine  the  t ransmissi on  syst em 

development ,  demand and generat ion assumpt ions.  

  Chapter  7  out l ines  the  analysis  methods  used  to  car ry  out  th e  demand and generat i on  

opportuni t ies ’  anal ysis .  

  Chapters  8  and  9  pr esent  the  generat ion and  demand opportuni t ies ’  analys is  resul ts ,  

based  on Chapter s  3  to  5.   

  D i ag r a m s  sho w i ng  t yp i ca l  p ow e r  f l ow s  o n  the  t ransmiss ion  system for  a  number  o f  

d i f f er e n t  con d i t i o n s  a r e  p r e s e nt e d  i n  A p p e n di x  I .  

1.2 OVERVIEW OF INFORMATION 

1.2.1 Demand Forecasts 

The  t ransmiss ion  syst em must  be  capable  o f  t ransport ing  power  f low s for  varying  leve ls  o f  

power  pr oduct ion  and  demand cons umpt ion.  The  power  f lows  at  peak  demand f r equent ly  

r e p re s e n t  ch al l e ngi n g  con d i t i o n s  f or  t h e  T S Os  to  m a n a g e .  T a b l e  1 - 1  s h ow s  t he  f o r eca s t s  o f  

peak  t ransmissi on  demand for  the  years  2012  to  2018  covered  in  th is  TFS.  These  are  

e qu ival e nt  t o  p r o j ec t i ons  o f  to ta l  system peak ex por ted  generat ion  requi rements .  Appendix  C  

presents  forecasts  o f  demand at  each  t ransmiss ion  s tat ion.  Forecasts  o f  t ransmi ssion  f lows  

at  peak  take  account  of  non-wind  embedded ge nerat ion.  Due  to  i ts  s ize  and  var iabi l i ty ,  

t ransmi ss ion  and d is t r ibut ion-connec t ed  w i nd g enera t i on i s  model l ed  ex pl ic i t l y  i n  th e  

a n a l y s es .  

I n  o v e r al l  t er m s ,  t h e  T SO s  e x p e c t  t h a t  t h e  a l l - i s l a n d  p e a k  d em a n d  w i l l  i nc r e a se  b y  a n  a v e r a g e 

of  approximatel y  1 .2% each  year  ov er  the  per iod  o f  the  TFS,  as  out l ined  in  the  A l l - Is land  

Generat ion  Capaci ty  Stat ement  2012-2021;  cor responding  to  an  averag e  increase  of  1 .45% in  

Nor thern  I re l and  and 1 .2% in  I re land.  The  fo rec a s ts  t a k e i n t o  a c c o unt  p r e s e nt  d i f f i c ul t  

economic  condi t ions.   
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Table  1 -1  Forecast  of  Peak  Transmission  Demand 

Year  I r e l a n d  P e ak D e m a n d (MW )  N o r th e r n I re l a n d  P e a k D em a n d  ( MW ) 

2012  4 ,653  1 , 7 3 1  

2013  4 ,726 1 ,753  

2014 4 , 7 9 9 1 ,779 

2015  4 ,863 1 ,806 

2016  4 , 9 1 8 1 ,833  

2017  4 ,959 1 ,861  

2018 5 ,002 1 ,889  

 

1.2.2 Generation  

The  TFS  prov ides  in format ion  on  connected,  com m i tt e d  a n d  r e t i r i n g  g e n e r at i o n i n  b o t h  

Nor thern I re land  and I re land.  

Nor t h er n  I r e l a nd  

In  Nor thern  I re l and,  at  th e  begi nning  o f  2012,  some 3 ,19 6  MW of  generat i on  capaci ty  was 

i n s t al l e d ,  o f  w h i ch  2 ,7 64  MW  wa s  con n e c t e d  t o  the  t ransmiss ion  system and 43 2  MW to  the 

d is t r ibut ion  system.   

I t  has  been  assumed that  741  MW of  renewabl e  generat ion  wi l l  connect  in  Nor ther n I re land  

over  th e  seven  year  per iod covered by  th e  TFS.  No  th ermal  generat i on  p lant  is  p l anned to  

c o n n e c t  t o  th e  N o r th er n  I r e l a n d  t r a ns m i s si o n  s ys t em over  th is  seven  year  per iod.   The  Heavy 

F u e l  O i l  D i rec t i v e  i s  an t i c i pated  to  r esul t  in  the  decommiss ioning  o f  some 510  MW of  capac i ty  

a t  Ba l l y l u m for d  P ow e r  St a t i o n  b y  the  e n d  o f  2 0 1 5 .  B y  t he  yea r  2 0 1 8 / 1 9 t h e  t o t al  Nor th e r n 

I r e l a n d  i n st al l e d  c a p ac i t y  w i l l  b e  c i r ca  3 , 4 2 7  MW ,  h o w ev er  i t  sh o ul d  b e  n o t e d  t h at  1 , 1 73  M W  o f  

t h i s  i s  v a r i abl e  w i n d g e ner a t i o n .  

T a b l e  1 - 2  sum m a r i ses  t h e  N or th ern  I r e l a n d  gen e r a t or s  inc l u d e d  i n  t h e  a n al ys i s .  Th e  

impl icat ions  o f  these  developments  are  di sc ussed  in  Chapters  8  and  9 ,  wh ich  deal  wi th  

t ransmi ssion  system capabi l i ty .   

Tabl e  1 -2  Summary  of  assumed Northern  I re l and G enerat ion  Connect ions  

Type  of  G enerat ion Connected to  Number  M W 

O f f shore  Wi n d  Transmiss ion 1  50  

B i o m ass D i st r i but i on 1  15  

O n s h or e  Wi nd D i st r i but i on 3 8 676 

Tota l   4 0 7 4 1 

I t  sh o ul d  b e  n o t e d  th at  a  r e n e w a bl e  gen e r a t i o n  t ar g et  l ev e l  o f  4 0 %  is  b e i ng  c o ns i d er ed  f o r  th e  

year  2020 in  Nor ther n  I re land  based on  consumpt i o n .  I n  o r d e r  f or  N o rt h er n  I r e l a nd  t o  m e e t  

t h i s  t ar g et  a p p r ox i ma t el y  1 , 60 0  M W  o f  i n st al l e d  r e n ew a ble  g e n er at i on  c a p ac i t y  w o u l d b e  
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requi red.  This  represents  a  considerable  chal leng e  for  SO NI  to  manage,  and  th is  is  d i scussed  

i n  m or e  det ai l  i n  C ha p te r  5 .  

I r e l a n d 

At  the  data  f reeze date  ( Ju ly  2011 ) ,  some 8,893  MW of  generat ion capaci ty  was  instal led  in  

I re l and,  o f  which  7 ,953  MW is  connected  to  the  t ransmiss ion  syst em and 940 MW to  th e  

d i s t r i b ut i o n s y s t e m .  T ab l e  1 -3  s u mma r i se s  t h e  p l anned connect ions  as  a t  the  data  f r eeze 

d a t e .   

Table  1 -3  Summary  of  Generators  wi th  Signed Connect ion Ag reements  ( Ju ly  2011 )  

Type  of  G enerat ion Connected to  Number  M W 

Thermal  T ransmiss ion  5  797  

Pumped Storage Transmiss ion  1  70  

Wind Farm Transmiss ion  10  533  

Thermal  D is t r ibu t ion 14  102  

H ydr o  D i st r i but i on  3  1  

W i n d F ar m D i st r i b u t i o n 6 9  7 3 1  

Tota l   102  2 ,233  

Tak ing  accoun t  o f  th ese c ommi tt ed  c onnect ions,  expect ed  uni t  de- rat ings  and  uni t  c l osur es,  

the  ins ta l l e d gen er at i ng  c apaci ty  would  be  11 ,125  MW by  the  end  of  2018,  o f  which  9 ,352  MW 

wi l l  be  t ransmiss ion-connected1.   

In  the  per iod  2010-2011,  3 ,990 MW  of  wi nd  generat i on  (on-shore  and  of f -shore) ,  91  MW of  

renewabl e  generat ion  and 1 ,3 4 5  MW  of  non-r enew abl e/h ybr i d  g enerat i on  rec ei v ed  of f ers  

u n d e r  G at e  3 ,  i n  I r e l a n d .  

1.2.3 Opportunities for New Demand 

The  t rans mi ss i on  sy st em i s  p lan n ed  and  developed to  meet  forecast  demand growth  across  

t h e  i s l a n d .  T h e  T F S  p r ov i d es  i n di c at iv e  i nf ormat ion  on  th e opportuni t ies  for  new demand 

connect ions  in  both  jur isdict ions  ov er  the  per i od o f  the  s tatement  by  ex amining  the capabi l i ty  

o f  se lected  s tat ions  to  accept  a  new demand addi t ional  to  those  a l ready  forecast .  As  a  

g e n e ra l  r u l e,  o p p o rt u n i ty  a t  a  p a r t i cu l ar  n o d e  t en d s  t o  r e d uc e  o v e r  t h e  p e r io d  o f  t he  s e v e n  

ye ars  as  normal  d eman d gr ow th  uses  the  av a i lable  capaci ty ,  however ,  in  many  cases  demand 

opportu ni t ies  i mpr ov e i n  later  y ear s  as  a  resul t  of  p lanned t ransmission  system or  generat ion  

d e v el o p m e nts .  T h e  r e s ul t s  o f  t h e  a n a l y s es ,  wh ic h  c a n  b e f o u n d  i n  Ch a pt e r  9 ,  po i n t  t o  

opportuni t ies  a t  the  ma jor i ty  o f  the  s tat ions tested.  In  I re l and;  anal ysis  o f  the  220 kV  

t r a n s mi s si on  s y s t e m  sh o w s  t h a t  s e v er al  s t r ategic  s i tes  have  the  capabi l i ty  today  to  

a c c o m m o d ate  m a j o r  i n dus t r i a l  d ev el o p m e nt s  i n  excess  o f  200 MW.  In  Nor thern  I r e l and  the  

analysis  shows that  demand opportuni t ies  vary  a c r o ss  t h e  c o u n t r y  dep e n d i ng  o n i n s t al l e d  

t r a n sf o r m at ion  c a pa ci t y  a n d  e xp e ct ed  d e m a n d gro w th  at  i n div i d ua l  st a t i on s .  

                                                
1 A connection agreement was executed on November 5th 2011 between Endesa and EirGrid for a 431 MW CCGT plant at Great Island, 
Co. Wexford. This will result in the retirement of the current Great Island units. 
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1.2.4 Opportunities for New Generation 

The  TFS  prov ides  informat ion  on  the  opport uni t ies  for  g enerator  connect ions  in  both  

j u r i s di ct i o n s.  T h e  a n a l y si s  i n  C h a pt er  8  s h o w s  t h a t  s e v er al  2 7 5  k V  n o d e s  i n  N o r t h er n I r e l a n d 

c o u l d  a c cept  a  n e w  g en e r a t or  o f  s i z e  40 0  MW w it h o ut  req u i r i ng  s ig ni f i c a nt  t r a n smi s si o n  

s ys te m rein for c ement .  Other  n od es,  such  as  Kel ls  and  Magher afel t ,  would  a lso  be  capable  o f  

connect ing  a  generator  o f  s igni f icant  s i ze .  Howev er ,  t h e  a n a l y si s  a l s o  h i g h l i g h t s  s e v er al  

a r e a s  w h e r e  t h er e  i s  n o  ca p a ci t y ,  f o r  e x a m pl e  the  Is landmagee area  (B al ly lumford  and  Moyle) ,  

Tamnamore  and Coolkeeragh.  For  I re land,  in format ion  is  based on  E i rGr id’ s  t ransmissi on 

system development  st rategy,  G R I D 25,  and  analys is  under taken  as  par t  of  the  Gate  3  group 

proces s ing  scheme for  gen er ator s .   A  summary o f  the  poss ible  generat ion  opportuni t ies  

beyond Gate  3  ar e  d isp layed  and d iscussed in  Ch ap ter  8 .   

1.2.5 Short Circuit Current Level Analysis 

S h o rt  c i r c ui t  c ur r e nt  l ev e l s  h av e b e e n  c al c u l at e d  i n  a c c o r da n ce  w i th  E ng i n e er i n g  

Recommendat ion G74,  wh ich  is  based upon Internat ional  Standard  IE C609 09.  Th is  statement  

prov ides  shor t  c i rcui t  cur rent s  for  summer  ni ght  val ley  and  wi nter  peak,  for  2012,  2015  and  

2018.  

The  sh or t  c i rcui t  cur rent  level  anal ys is  (Ref .  Chapter  6  and  Appendix  E )  shows that  a  number  

o f  s t at i o ns  a r e  a p pr oa c hi n g,  o r  w o u l d  ex c ee d ,  t he i r  sh o rt  c i r c ui t  c u r r e nt  l ev el ,  u n d e r  

ma x i mum gener a t i on  c ondi t i ons .  Th e a na l ysi s  a l so  s how s th at  sh ort  c i r c ui t  c urr ent  l ev el s  ar e  

e x p e ct e d  t o  i n cr e a s e  i n  t h e  f u t ur e  i n  c er t a i n  ar eas  because  of  the  in t roduct ion  of  the  new 

400 kV  t ie  l ine ,  t ransmiss ion  system re inforc ements  and increasi ng  renewable  generat ion  

leve ls .  In  Nor thern I re land  these  sh or t  c i rcu i t  issues have been  f l ag ged to  NIE  and  work  is  

p lanned to  resolve  these issues.  In  I r e land  thes e s h o r t  c i r c ui t  i s s u es  a r e  b e i n g  r e s ol v e d  b y  

E i rGr i d .  I n  t h e  i n t er i m  m e a s u r es  h av e  b e e n  employed  by  E i rGr id  and  SONI  to  ensure  

equipment  ra t ing s  are  not  ex ceeded.   

The  h igh  sh or t  c i rcui t  leve ls  a t  some stat ions  means  that  fu ture  connect ions  to  the  

t rans mi s sion  sy stem wi l l  r eq ui r e  car efu l  anal ysis  as  pl ant  capabi l i ty  marg ins  ar e  consider ably  

reduced.  F igure  1 -1  presents  the  shor t  c i rcui t  resul ts  for  the  wi nter  peak  2012  case  as  a  

p e r c e nt ag e  o f  s t a n da r d e q u i p m e nt  r a t i n g  f o r  the  t ransmiss ion  system of  I re l and  and the 

a c t u al  eq u ip m e n t  ra t i ng  f or  th e  Nor th e r n  I r e la n d  t ra n s m is s i o n  s ys t em.  T h r e e per c e nt a ge  

r a n g es  ar e  r e p r e s e nt e d  b y  d i f f e r e nt  c o l o ur s  a s  indicated.  The  ye l low dots  repr esent  s tat ions  

w h er e  s h or t  c i r c ui t  c urr e n t s  m a y  ex c e e d 8 0 %  o f  th e  r at i ng s;  t h e  or ang e  d ot s  r ep r e s e nt  

s t a t i o n s whe r e  sh or t  c i rc u i t  c ur re n ts  m a y  e x ceed 9 0 %  of  t he  r at i ng s  a nd  th e  r e d d ot s  w h er e  

s h o rt  c i r c ui t  c ur r e nt s  may  e xc e e d 1 0 0% o f  th e  r at in g s .  
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F igure  1 -1  Faul t  Levels  for  Winter  Peak  2012 

1.3 OTHER INFORMATION 

Pote nt ia l  u ser s  of  the  t r an smi ssi on  system sh ould  a l so be  awar e  of  the  fo l lowi ng  key  

documents:   

  S O N I  Gr i d  Co d e 2 

  Ei rGr id  Gr id  Code 3 

                                                
2 http://www.soni.ltd.uk/searchresults.asp 

 
I re land

Nor thern
I re land

  >  100 %  
  > 90%   
  > 80%  
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  Northern  I re l and  L i cenc e Standards  –  T ransmi s si o n  a n d  D is t r i b ut i o n  S yst e m  S e c ur i t y  

and  P lanning  St andards4 

  Ei rGr id  T ransmissi on  P l anning  Cr i ter ia 5 a n d O pe r at i n g  S e c ur i t y  S t a n d a rds6 

  SONI  Tr ansmiss ion  Connect ion  Charg ing  Methodology  St at ement 7 

  Ei rGr id  T ransmissi on  Connect ion Charg ing  Methodolog y  St atement  20088 

  Statement  o f  Char ges  for  Use o f  the  NIE  T ra ns mi ssi on  a nd Di st r i but i on Syst em 20119 

  Ei rGr id  Statement  o f  Ch arges 2011/201210 

  SONI  Tr ansmissi on  Syst em Capaci ty  St atement2011/12-2017/1811 

  Ei rGr id  T ransmissi on  Forecast  St atement  2011 -2017 12 

  Al l - Is land  Generat ion Capaci ty  Statement  2012-2021 13 

  SO NI  Tr a ns mi s si on  Syst em P er f or ma nc e  Report14 

  Ei rGr id  T ransmissi on  System Per formance  Report 15 

1.4 DATA MANAGEMENT  

T r a n s m i s s i on  s y s t e m  d ev el o p m e n t  i s  c o n t i n u o us l y  e v o l v i n g .  In  o r d e r  t o  c ar r y  o u t  a na l ys e s  a n d 

to  update  the  system models  and appendices  for  the  TFS,  E i rGr id  and  SONI  f roze  a l l  data  

re la t ing  to  d eman d ,  gen er at i on  and  the t ransmissi on  systems at  the  beginning  of  Ju ly  201 1  

a nd  Nove mber  2 011  r espec t i v ely .  A l l  d ata  for  the  network  f i les ,  and  associ ated  sequence  data  

f or  use  w i th  sh ort  c i r c ui t  c ur r ent  l ev el  analys is ,  was  co l lec ted on  these dates .  

S ince the  data  f reeze,  a  number  o f  ch anges  in  pro ject ions  have  emerged.   

T h e  f o l l ow i ng  t r a nsm i ss ion  s y st e m  dev el o p m e n ts  h av e b e e n in i t i a t ed  as  pr o j ec t s:  

  U prat i ng  of  th e  Car r ig adrohid-Macroom 110  kV  l ine;  

  U p rat i ng  of  th e  Inni scarra-M acr oom 110  kV  l i ne;  

  U p rat i ng  of  th e  Cahi r -T i pper ar y -Cauteen-Ki l l onan 110  kV  l ine;  

                                                                                                                                                  
3 http://www.eirgrid.com/operations/gridcode/  
4 http://www.soni.ltd.uk/searchresults.asp  
5 http://www.eirgrid.com/media/Transmission%20Planning%20Criteria.pdf 
6 http://www.eirgrid.com/media/Operating%20Security%20Standards%20December%202011.pdf 
7 http://www.soni.ltd.uk/upload/SEM-08-029%20SONI%20Charging%20%20Statement[1].pdf  
8 http://www.eirgrid.com/media/Connection%20Charging%20Statement.pdf 
9 http://www.niegetconnected.co.uk/publications.php 
10 http://www.eirgrid.com/media/2011-2012%20Statement%20of%20Charges%20(11.10.11)%20v2.0.pdf 
11 http://www.soni.ltd.uk/upload/2011_TSCS_PRINT_VERSION.pdf   
12 http://www.eirgrid.com/aboutus/publications/transmissionforecaststatement2011-2017/  
13 http://www.eirgrid.com/media/All-Island%20GCS%202012-2021.pdf 
14 http://www.soni.ltd.uk/newsstory.asp?news_id=101 
15 http://www.eirgrid.com/aboutus/publications/ 
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  U p rat i ng  of  th e  C l ash av oon-Knockraha  220 kV  l ine;  

  U prat ing  of  the  Cl ashavoon-Tarber t  220 kV  l ine;  

  U prat ing  of  the  Raf feen-Trabeg no.1  110  kV  l ine;  

  U p rat i ng  of  th e  Ch ar l ev i l le -M al l ow  110  kV  l i ne;  

  Uprat ing  o f  the  Cathal een’s  Fal l -Drumkeen 110 kV  l ine;  

  Uprat ing  o f  the  Cathal een’s  Fal l -Sr ananagh no.2  110  kV l ine;  

  U prat i ng  of  th e  Cung hi l l -S l ig o 110  kV  l i ne;  

  U p rat i ng  of  th e  B el l ac or ic k-Cast l ebar  110  kV  l i ne;  

1.5 PUBLICATION 

T h i s  T F S  i s  a v ai la b l e  i n  p d f  f o r m at  o n  t h e  E i rG r i d  w e b si t e  (w w w . ei rgr i d .c o m)  and the  SONI  

websi t e  (h t t p : / /w w w .s on i . l t d . u k /) .  For  a  hard-c opy  vers ion,  p lease send a  request  to  

i n f o @ ei rg r i d. c o m o r  e n qui r i e s @s o n i . l t d . uk.  T ransmissi on  system data  is  a l so  av a i labl e  on  the 

websi tes  in  e lect roni c  format .  
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2 GOVERANCE AND STANDARDS 

2.1 GOVERNING ARRANGEMENTS 

2.1.1 System Operator Agreement 

An  ag reement  ex is ts  between SONI  and  E i rGr id  cal led the  System Operat or  Agreement  

(SO A) .  Th is  ag reement  set s  out  th e  key  pr i n c i pl es  and ar rangements  at  the  inter face 

between the two companies  as  TSOs in  Nor thern  I re land and I re land,  respect ivel y .  The 

ag reement  desc r i bes  th e  i n f or mat i on  exc hang e r e q u i r e me n t s  to  e n a bl e  each  T SO  t o  mee t  i ts  

l i cence and respect ive  Gr id  Code  obl igat ions  and t o  f ac i l i t at e  a l l - i s l a nd system planning .  

A l l - i s l a n d s ys t e m  p la n n in g  i s  c ov e r ed  i n  S ch e d ule  4 ,  whi ch  dea l s  wi th  the  sh a r i n g  of  

i n f o r ma t i o n  t o  fa c i l i t a t e  t h e  pr e p ar a t i o n  of  t h e  T FS .  

2.1.2 Single Electricity Market 

A  S ingle  E l ec t r ic i ty  Market  (SEM)  has  been  opera t i ng  o n  t h e  i s l a n d  of  I r e l a n d ,  s i n c e  2 0 0 7 .  

T h e  a l l - i s l an d  w h ol e sa l e  e l ec t r i c i t y  m a r k et  a l low s  both  I re l and and Nor th er n  I r e l and t o  

benef i t  f r om i ncr eased c ompet i t i on,  r educ ed e n e r g y  c o sts  a n d  i m p r o v e d  r e l i a bi l i t y  of  

s u p p l y.  

The  t ransmiss ion  systems of  I re l and  and Nor th er n  I r e l a nd a r e  e l ect r ic a l l y  connect ed  by  

means  of  one  275  kV  double  c i rcu i t  connect ion  f rom Louth  s tat ion  in  Co.  Louth  ( I r l )  to  

Tandrag e e  st at i on ,  i n  Co.  Down  (N I )  and  two 110 kV  connect ions  betw een:  

  L e t t er k e n n y  s t a t i o n i n  C o.  D o n eg al  ( I r l )  a nd St raba ne  s tat ion  in  Co.  Tyrone (NI )  

  Corrac lassy  s tat ion in  Co.  Cavan  ( I r l )  and  Ennisk i l len  s tat ion in  Co.  Fermanagh (NI )   

E i rGr id  and Northern  I r e land  E l ect r ic i ty  (N IE )  a re  p l anni ng  a  new 400 kV  cr oss-border  

c i rcu i t ,  which  is  due to  be  inst al led  by  the  end of  2016.  Together  wi th  ot her  re in forcements ,  

t h e  n e w  c i r cu i t  wi l l  fac i l i t at e  a  gr e ater  d e gr e e  o f  f l ex i bi l i t y  in  t h e  s i ngl e  e l e ct r i c i t y  mar k e t .  

I n  t he  c o nt ex t  of  t h e  S EM ,  a l l  c r o ss-b o r d e r  c i r cu i t s  a re  e s sen t i a l l y  i n t er n a l  c i rc u i t s  i n  t h e  

m a r k e t .  

I n  o r d er  t o  r e f l e ct  th e  w a y  i n  wh ich  th e  a l l - is land  t ransmiss ion  system is  op erated,  the  

t ransmi ssion  systems of  Nor thern I re land  and  I re land  were  assessed  wi th  generat ion 

d i s p at ch e d  o n  a n  a l l - i s l a n d  b a si s  i n  t h e  n etwork  models .  As  such,  f lows  of  power  across  

c r o s s - b or d er  c i r c ui t s  w er e  p er m it t ed i n  t h e  s ho rt  c i rc u i t  a n d p o w er  f l o w a n a l ys e s  f or  th is  

TFS.  
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2.1.3 Roles and Responsibilities (Governance) 

Fo l lowing  the  int roduct ion  of  the  SE M,  both  SO N I ’ s  a n d NIE ’ s  l ic e n c es  w er e  m od i f i e d t o  

r e f l e ct  t h e  new  st r uc t ur e  o f  t he  e l ec t r i c i t y  s up p l y  i n d u st r y .  SO N I  h a s  a  l ic e n c e  o b l i gat i o n t o  

operat e ,  co-ord inat e  and  d i rect  the  f low  of  e lec t r i c i t y  o n t o  a n d  o v er  t he  N o r th er n  I r e l a n d  

t r a n s mi s si on  s y s t e m,  wh i l e  NIE  h a s  a  l i c e n c e  ob l igat ion to  p lan,  deve lop  and  mainta in  the  

Nor thern I re l and  t ransmissi on  syst em.  In  doing  so,  both  SO NI  and NIE  must  comply  wi th  

both  the  Transmissi on  and Dist r ibut ion  Syst em Secur i ty  and  P lanning  Standards  and  the 

S O NI  Gr id  Cod e.  SONI  i s  r eq ui r ed  to  cooperat e  and  assis t  the  T ransmission  System Owner ,  

N I E ,  i n  m e et i ng  i t s  l ic enc e  o bl ig at io ns  r eg ar d ing  th e  pl a nni ng  a nd  d ev el o p m e nt  of  th e  

Nor thern  I re l and  t ransmission  syst em.  A  T ransmissi on  Inter fac e  Ag reement  (T IA )  ex ists  

between SONI  and  NIE,  which  amongst  other  th i ng s ,  s et s  o u t  th e  i n f or m a t i o n  ex ch a n ge  

requi rements  and  t imesc ales  to  as si s t  ea ch  part y  i n  m e e t i ng  i t s  l ic e n c e o b l ig at i o n s.  T h i s  

TFS  forms par t  o f  the  t ransmissi on  p lanning  proc ess  descr ibed in  Sect ion C  o f  the  T IA .  

2.2 MAIN TECHNICAL REQUIREMENTS OF THE TRANSMISSION SYSTEM 

I t  i s  i m p or t an t  f o r  part i es  p r o p osi ng  t o  c o n n e ct  to  e i ther  the  t ransmi ssion  system in  I re l and 

o r  i n  N or th er n  I r e l a n d  to  b e  a w ar e  t h at  th er e  ar e  t ec h ni c al  r e q ui r e m e nt s  a n d  st a n da r d s  t o  

which  ea ch  of  the  t ransmissi on  systems is  p lanned and operated.   

The  development  and  operat ion  of  the  t ransmiss ion  syst ems must  be  managed to  pr ov ide  

safe ,  secure  and  economic  suppl ies  o f  e lect r ic i ty  at  a  sat is fac tory  level  of  qual i ty .   

2.2.1 SECURITY AND PLANNING STANDARDS  

Northern Ire land 

The  Northern  I re land  t ransmissi on  system is  p lanned and operat ed  in  accordance  wi th  the 

document  ent i t led  ‘T ransmission  and  Dist r i but i on  System Secur i ty  and  P lanning  Standards’ ,  

w hi ch  i s  a pp r o ve d  b y  th e  Ut i l i t y  R eg u lat or  (U R EG N I ) .  T h e  r e l ev a n t  st a n da r d s  ap p l i cabl e  t o  

t h e  N o rth e r n I r e l a n d t r a ns m i s si o n  s y st e m  ar e  d e s cr i b e d i n  T a ble  H - 1  o f  th i s  d o c u m e n t .   

T h e  a bi l i t y  of  S O N I  t o  s up p l y  c u st o me r s  d ur i ng  c i r cu i t  o ut a ges  is  g o v er ne d  b y  th e  Sec u r i t y  

and  P lanning  Standard  P2/5,  as  amended on  the  7 th  August  1992.  The  st andard  is  complex  

but  genera l ly  requir es  th at  the  main  Nor ther n  I r e land  t ransmission  system wi l l  cont inue  to  

s u p p l y  a l l  cus t o m e r s  i n  t h e  ev e n t  o f  a  s i n g l e  unexpected  event  dur ing  the  wint er .  In  o ther  

seasons,  the  system should  supply  a l l  o r  a  def ined  percentage  of  load  for  an  unexpected 

e v e n t  d u r i n g  t h e m a i nt en a n c e  o f  a no t h er  c i rc u i t .  The  st andard  appl ies  increasi ng  secur i ty  

requi rements  as  the  demand incr eases.  In  Chapter  9  o f  t h i s  T F S ,  a  d o u bl e  c i r c ui t  fa i l u r e  a t  

275  kV  is  considered  to  be  a  s ingle  event .  Th is  is  to  ensure  that  the  system does  not  suf fer  

pos s ibl e  c asc ad e  t r i p pi ng ,  v ol tage  instabi l i t y  o r  o t h er  c at a str o p hi c  fa i l u re s .   



TRANSMISSION FORECAST STATEMENT 2012-2018 

 
 

2-3  

T h e  S e c u r i t y  a n d  P l a n n i ng  S t a n d ar d s w e r e  f i r s t  w r i t ten  i n  t he  1 9 7 0 s .  I n  t h e  i nt e rv e ni n g  4 0 

years  the  e lect r ic i ty  supp ly  indust ry  in  Nor thern  I re l and  has  undergone  major  ch anges  wi th  

t h e  i n t r od uc t ion  o f  t he  S E M ;  th e  l a rg e  p e n et r at i o n  o f  ren e w a b l e  gen e r a t i o n  and  t h e  

mov ement  aw ay  f r om a  v er t ic a l l y  i n t eg rat ed industry .  A  rev iew of  the  P lanni ng  and 

Connec t i on  St andards  is  c ur rent l y  be i ng  undert a ken by  SONI  and NIE  to  ensure  they  meet  

t h e  r eq u ir e me n t s  of  t he  eme r gi n g  g e ner a t i o n a n d  d e m a n d  mi x  i n  N or th e r n I r e l a n d .   

Ire land 

The  t ransmiss ion  syst em of  I re l and is  p lanne d  i n  a c c or d a nc e  w i t h  t he  d o c u m e n t  ent i t l e d 

‘ T r a ns m i ss i on  P l a n n i ng  C r i te r i a ’  ( TPC) ,  w hi ch  ha s  b e e n  app r o ved  b y  th e  C o m mi s si o n  f or  

Energy  Regulat ion  (CER) .  The  s tandards  for  day  to  day  operat ion  o f  the  system are  set  out  in  

t h e  ‘ O per at in g  S ec u r i t y  S t a n d a rds’ .   

T h e  T P C  d e sc r i bes  t he  m a i n  o b j e ct i ve  o f  t r a n s mis s i o n  s y st em p l a n n i ng  a s  m a i n t ai n i n g  t h e 

i n t eg r i t y  of  t h e  b ul k  t r an s m i s si o n  sys t e m  f or  any  e v e n t u al i t y  a n d  th a t  t h e  ade q u acy  a n d  

secur i ty  o f  supply  to  any par t icu lar  load  or  area  is  secondar y  to  th is  pr imary  a i m.  The TPC  

out l ines  that  the  syst em integr i ty  wi l l  be  maintained  for  more  probable  and  less  probable  

c o n t i ng e n ci es  a n d  t h at  t h e r e  i s  n o  l o s s  o f  l o ad  f o r  t h e  m o r e  p r o b a bl e  c o n t i ng e n ci es .  T h e 

core  pr inc i pl e  o f  a l lowi n g  a  s i n g l e  c o n t i ng e n c y l o s s  i n  a  v a r i et y  o f  o pe r a t i ng  s c e na r i os  i s  

a l ig ned to  that  of  the  ‘ T ransmiss ion  and Dis t r i but i on  System Secur i ty  and  P lanning  

Standards’  for  the  Nor thern  I re l and t ransmiss ion  network.  Pr obable  cont ingencies  inc lude  a  

s ingle  cont ingency  ( for  exampl e  loss  o f  a  l ine)  in  normal  and  dur ing  maintenance  

s i tuat ions.  Less  probable  cont ingencies  inc lude  b u s b a r  f a u l t s ,  b u s ba r  c o u pl er  f a u l t s ,  

b r e a k er  f a i lu r e s ,  r e l a y  m a l o p er at i on,  l o ss  o f  d o u b l e  c i r cu i t  t o  av o id  a  w id e  s prea d  o r  

c a t as tr o ph ic  f a i l u r e .   

The  TP C was  adopted  in  the  la te  1990s.  In  the  i nt erv eni ng  year s  th e  e l ec t r ic i t y  suppl y  

indust ry  in  I re l and  has  underg o n e  m a j o r  c ha n ges  w i t h  th e  i n t ro d u ct i o n o f  t he  S E M;  I r i sh  

G ov e r n m e n t  t a rg et s  o n r e n e w a bl e  g e n e ra t i o n  a n d  t he  m ov e m e n t  a w ay  f r o m  a  v er t i c al l y  

in tegrated  indust ry .  A  rev iew of  the  T ransmiss i o n  P l a n n in g  C r i te r i a  i s  c u rr e n t l y  b e i ng  

undertaken  to  ensure  they  meet  the emerging  generat ion and demand mi x  in  I r e l and.  

2.2.2 ELECTRICITY SUPPLY REGULATIONS   

The  two most  important  tech nical  ch aracter is t ics  that  determine  the  qual i ty  of  e l ect r ic i ty  

supply  ar e  f r equency  and  vo l tag e.  The  E lect r ic i ty  Supply  Regulat ions  (NI )  1991  set  out  the  

s t a t ut or y  o bl ig at i o ns  i n  r e l a t i o n  t o  b o t h  f r e q uen c y  a n d  v ol t ag e  f o r  N or th e r n  I r e l and  a n d  

Transmiss ion  P lanni ng  Cr i ter ia  and  Ope r at i ng  Secur i t y  St a n d ar d s  f o r  I r e l and .  
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FREQUENCY  

The  dec l ar ed  f r equen cy o f  the  a l l - is land t ransmissi on  syst em is  50 Hz,  and  is  normal ly  

c o n t r ol l e d wi th i n  th e  r a ng e  4 9 . 8 H z  to  5 0 . 2  H z .   

The  TSO’ s  ba l ance  g enerat ion  and demand to  m a i n t ai n  the  f r e q u e nc y w i thi n  t he  a b o v e  

rang e.  The  a l l - is l and system is  not  synchronous l y  i n t er c o n n ec t e d w i th  G re a t  B r i ta i n  or  the  

g r ea t er  E ur op e a n  n e tw o rk ,  a n d  t h us  r e m a i ns  a n  ‘ i s l a nd  s ys t em’ .  As  a  r esul t ,  th e  l oss  o f  a  

l a r g e i n f ee d  c o u l d  c a u se  t h e  a l l - i s l a nd  s y s t e m f req u e n c y  t o  f a l l  b el o w  4 9 .3  H z .  I n  I r e la n d ,  i n  

s u c h  c i r cu m s t a n c es  i n t er r u pt i bl e  l oad  w i l l  b e  a u tom a t ic al l y  sh e d  t o  as s ist  i n  r ec o ver y  o f  t h e  

f r e q u e nc y .  N o r m a l  t ar i f f  a n d  u n der  f r eq u e n cy  l o a d  sh ed d i n g  ar e  s e t  t o  op er a t e  

a u t o m at i ca l l y  b e l ow  4 8 . 85  H z,  i n  I r e l and  a n d  N or th e r n I re l a n d r e sp e ct iv el y.  

The  synchronous  connect ion  of  the  two t rans mi ssion  syst ems,  cur rent ly  v ia  the  27 5  kV 

double  c i rcui t  between Louth  and  Tandragee  s tat ions  and  the  two ‘pow er  f low cont ro l led’  

110  kV  c i rcui ts  increases  the  iner t ia  o f  the  a l l - is land  t rans mission  system,  reducing  the 

impact  o f  the  loss  o f  a  la rge  in feed anywhere  on  the  a l l - is land  t ransmission  syst em.   

The  a l l - is lan d  t r an smiss i on  sy stem car r ies  reserves  on  cent ra l ly  d ispatch ed generat i ng  

u n i t s ,  t h e  Moy l e  I n t er c on n e c t o r  a n d c o n t r ac t e d  demand cust omers  ( t he  Short  Term Act ive  

Response  (STAR)  scheme)  to  cover  the  l oss  o f  th e  l a rg est  in f eed t r ipping  of f  the  system.  

T h i s  r es e r v e  i s  a l l oc at e d o n  a n  ec o no m i c  ba s is .  In  2012  the maximum reserve  pr ov ided  by  

the  Moyl e  Interc onnector  is  75  MW ;  50  MW  of  reserve  is  provided  wh en the  f requency  fa l ls  

be low 49.6  Hz  and  a  fur ther  25  MW of  reserve  is  prov ided  when the  f requency  fa l ls  be low 

4 9 . 5  H z .  N o te  t h at  f o r  i mp o r ts  o f  p o wer  f r o m  G r e at  B r i t i a n  gr ea t e r  th a n  4 25  M W  t h e  r es e rv e  

a v ai l a b l e  f rom M o y l e  wi l l  b e  r e d u ced .  T h e  M o yl e  int e r c o n n ec to r  a l s o  a ut om a t ic al l y  r ed u c e s  

t h e  i mport  o f  pow er  by  50  MW  wh en th e  Nort h ern  I re l and  system f requency  exceeds  50.3  Hz.  

I t  i s  ex pected  that  s imi lar  ar ra ng ements  wi l l  be  i n  p l ac e  on  t h e  E i rGr i d  Ea st  W est  

In terc onnector  wh en i t  becomes operat ional  in  Q3  2012.  D isc ussi ons between Ei rGr id,  

Nat ional  Gr id  E lec t r ic i ty  T ransmissi on  (NGET)  and  E i rGr id  In terconnector  L imi ted  are  

o n g o i ng t o  dev el o p th e s e s e rv i c e s .  

VOLTAGE  

T h e  v ol t ag e v a r i a t i o n  per m it t e d  b y  t h e  E l ec t r ic i t y  S u pp l y  R e g u l at io n s  ( N I )  1 9 9 1  o n  t h e 

N o r th e r n I r e l a n d  t r a ns mi s si o n  s y st em i s  ± 10%. The  permit ted  st ep  vol tag e ch anges  are  

speci f i ed  in  the  T ransmissi on  and  Dist r ibut ion System Secur i ty  P lanning  Standards  (PLM -

ST-9 ) .  Th e  per mit t ed  st ep  vo l t ag e  c hang es ar e  desc r i bed  bel ow :   

  F o r  a  sec ur ed  s i n gl e  c i r cu i t  o u tag e:  not  g r eat er  tha n  6 % .   

  F o r  a  sec ur ed  d o u bl e  c i rc u i t  o ut ag e :  n o t  g r ea t er  th a n  10% .   

  F o r  b oth  c o ndi t i o n s ,  th e  1 1 0  k V v ol t ag e s a t  B S Ps  s h o ul d  n ot  dr o p  b el ow  90% .   
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The  Transmiss ion  P lanning  C r i t e r i a  st a t es  t ha t  the  t r a n s mi ssion  system of  I re l and  shal l  be  

s o  pl a n n e d  t h at  v ol t ag e s h al l  r e m ain  w i t h i n  t h e l i m it s ,  o u t l i n e d  i n  T a ble  2 - 1  b e l o w .  I t  i s  

a c c e pt a bl e  for  t h e  v ol t ag e  t o  f a l l  w i t h i n  t h e  p ost  c o n t i n g e ncy  l i m it s  f or  t h e  d u rat i o n o f  a n  

o u t ag e  or  c ont i ng e nc y .  

Ta bl e  2-1  Vol t ag e L i mit s  f or  I r e l a nd 

Nomi nal  Vol tag e  P r e -Cont i ngenc y  l i mi ts  

(meshed network)  

P o st -Co nt i nge nc y  l i mi ts   

(a l l  busbars)  

4 0 0  kV 3 7 0 –  4 1 0 k V 3 5 0  –  4 1 0  k V 

220 kV  210  –  24 0 kV  200 –  240 kV  

110  kV 105  –  120  kV 99  –  120 kV 

T h e  per mi t t ed  s te p  v ol tag e  changes,  as  speci f ied  in  the  T ransmissi on  P l anning  Cr i ter ia ,  ar e :   

  T h e  v ol t ag e s t e p r es u l t i ng  f r o m c ap a ci t or  sw i t chi n g  s h al l  n ot  ex c e e d 3 . 0 % 

  For  s i ng le  cont ingencies ,  the  maximum step change  between pr e-  and  post -

cont ingency s teady-state  vol tages  shal l  be  no more  than  10%. 

The  vol tag e  at  any  point  on  the  t ransmissi on  system is  determined by  the  react ive  power  

o u t p u t  o f  the  g e n er at i ng  p l a n t ,  th e  ta p  p o si t i o n  o f  e ac h g e ner a t or / s ys t em t ra n s f or mer ,  t he  

e lect r ica l  character ist ics  o f  the  system,  the  level  o f  syst em load  and i ts  power  factor .   

Vo l tage  contro l  is  a f fected  by  p r o v id i n g  a ut o m at i c  v ol t ag e  con t r ol  o n  g en e r a t or s ,  a l ter i ng  

t ransformer  tap  posi t ions  and  the  swi tch ing  o f  shunt  reactors  or  capaci tors .  These 

operat ional  measures  do  not  compromise  the  secur i ty  s tandards  imposed by  the 

T ransmiss ion  System Operator s  l i cenc e.   

2.2.3 GRID CODE REQUIREMENTS  

T h e  m a i n  obl ig at i o n s  and  t e c h ni cal  c o n di t i o n s  t o  b e  m e t  b y  u s e r s  of  t h e  t r a nsm i s si o n  

systems of  Nor thern  I re l and  and I re l and  are  out l ined  in  the SO NI  Gr id  Code  and E i rGr id  Gr id  

Code,  respect ivel y .   

T h e  r e spe ct iv e  G r i d  C o des  s e t  o ut  th e  p r i n c i pl es  g ov e r ni n g  t h e  T SO s’  r e l a t i o n sh i p  w i th  

u s e r s  of  t h e  t r a n s mi s si on  s y s t e m  as  w e l l  a s  t h e  t e ch n i c al  con d i t i o n s  for  u s er s  wi shi n g  t o  

connect  to  or  use  the  t ransmiss ion  systems.  Th e  Gr id  Codes  spec i fy  pr ocedur es  for  both  

p l a n ni n g  a nd  o p er a t i o n a n d  c ov er s  bot h nor mal  and  exc ept i onal  c i r c umst anc es.  

2.3 SYSTEM RELIABILITY, STABILITY AND QUALITY  

Th e  oper at i on  of  th e  t ransmi ssi on  syst ems of  Nor thern I re land  and I r e land  are  pl anned in  

a c c or da nc e  w i th  t h e  Tr ans mi s si on  and D i st r i but ion  Secur i ty  and  P lanning  Standards  and 

Operat ing  Secur i ty  Standards,  respect ively ,  where  par t icular  considerat ion  is  g iven  to  
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avoi d ing  potent ia l  pr oblems due  to  forced  c i rcu i t  outages  occurr ing  dur ing  a  p l anned 

o u t ag e .  Th e l oc a t i o n  a n d  c o n n e ct i on  a r ra n g e ment  o f  g e n er at o r s  is  v e r y  i m p or t a nt  in  t h i s  

c o n t ex t .   

A s  w el l  a s  con s i d er i ng  th e  r e l i a bi l i ty  o f  c i r c ui ts  and  load f l ow s  fol lowing  outages  (over load 

s i tuat ions) ,  i t  i s  necessary  to  consider  th e  st abi l i ty  of  the  t rans miss ion  system.  When 

proposals  for  new generat ion,  demand connect ions  or  in terconnect ion  ar e  be ing  

c o n s i d er e d ,  i t  i s  nec e ss a r y  t o  i n v es t ig at e  b ot h  t r a ns i e nt  st a b i l i t y  ( t he  r e si l i e n ce  o f  th e  

system to  fau l ts )  and  dynamic  st abi l i ty  ( t he  resi l i e nc e  o f  t he  s y s t e m  t o  g e n e ra t or  t r i p s  or  

c i rc ui t  swi tch i ng ) .   

T ransmiss ion  system instabi l i ty  ca n usual ly  be  p r ev e n t e d  by  t h e  a p pl i ca t i o n  o f  fa s t  a c t i ng  

and  re l iable  protec t ion  and  control  systems.  Instabi l i t y  c an  resul t  i n  t he  fo l l owi ng :   

  Loss  of  synchronism between generators   

  Consequent ia l  t r ipping  of  c i rcu i ts   

  Mismat ch ed pockets  of  generat ion and load   

  P o s si bl e  p lant  d a mag e  

  Loss  of  customer  supply  

  Cascading  vo l tages   

W it h  r eg a r d t o  th e  r e l at iv el y  s m al l  s i z e  o f  the  a l l - is land  t ransmiss ion  system,  i t  i s  a l so  

n e c e s s ar y  t o  c o n si d e r  t he  a d e q ua c y o f  th e  r es p on s e  ch ar a ct er i st ic s  o f  g en e r a t i n g  u ni t s .   

2.4 INCREASED RENEWABLE GENERATION LEVELS  

The  connect ion  of  generat ion f r om renewable  sources  such  as  b iomass,  t idal ,  hydro  and 

p a r t i c ul ar l y  w i n d  ch a ng es  t h e  a l l - i s l an d  g e n e r a t ion  por t fo l io .  An  ever  increas ing  pr oport ion  

o f  the  generat ion  por t fo l io  has  character ist ic s  which  di f fer  f rom thos e  of  convent ional  

f o s s i l  f u el  g e n er a t or s.  T h e  T SOs  f a ce  many  c h al l e nge s  t o  ma na g e  t he  a l l - i s l a nd  

t r a n s mi s si on  s y s t e m  i n  a  s af e ,  s ec u r e  a n d  r e l i a b l e  m a n ne r ;  t h e s e ch al l e ng e s i n c l u d e 

d i f f er e n t  o pe r a t i ng  con di t i o n s  c a u sed b y :  

 The  connect ion  o f  renewable  generat i on  to  th e  t ransmiss ion  and  di s t r ibut ion  

n e t w o rk s  w h i ch  di s pl ac e  c o n v e nt i o n al  p o w er  p l a n ts  

 The  int roduct ion of  new g enerator  technol og i es  

 Increased dis tances  between sources  o f  generat ion  and load  centres  

 I n c r e as e d  r i s k  o f  ov e r l oa d s  o n h eav i ly  loaded t ransmission  cor r idors  
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The  ‘ Ensur ing  a  Secure,  Re l iabl e  and E f f ic ien t  P ow e r  S y s t e m i n  a  C h a ng in g  E nv i r o n me n t ’1 

repor t  bui ld ing  on  the ‘ Fac i l i tat ion of  Renewabl es  (FoR) ’ 2 s t u di e s  ex a mi n ed t h e  h o u r - to - h o u r  

b e h av i o ur  o f  t h e  p o w er  sys t e m  i n  2 0 1 0  a n d  c o mp a r e d  t h i s  wi th  p r e d i ct e d  beh av i o ur  i n  2 0 2 0 .   

T h e  r e p or t  h i ghl igh t e d fou r  m aj or  are a s  t o  b e  a dd r e s s e d:  

 S y s t e m  f r equ e n c y  r e s p on s e  w i l l  b e  m o r e  i mportant  as  there  wi l l  be  on  averag e  a  25% 

re du ct i on  i n  on - l i n e  sy n c hr on ous  iner t i a  whi ch  h a s  s ig n i f i ca n t  i m pl i c at i o n s  f or  th e  

ra te  o f  change  of  f requency  (RoCoF)  and  the  need for  consis tent  and  re l iable  reserve  

f r om th e  port f ol i o .  

 R a m p i ng  r e qui r e m e nt s  wi l l  i n cr e as e  a s  w i n d  p ow e r  g e n er at i o n  i n c r e a s es  b o t h  t h e  

v ar i abi l i t y  and  unc ert a i nt y  i n  energ y sourc es  t han h as  been pr ev i ousl y  manag ed on  

power  systems.  Wi th  increasi ng  volumes  of  wi nd  ther e  wi l l  be  an  increase  in  the  

r a m p i ng  cap a b i l i t y  r equi r e d  o n  t h e  s y s t e m.  Th i s  r e q ui red  i n c re a s e  i n  r a m pi n g  

capabi l i ty  wi l l  be  i n f l uen ced  i n  the  shor t  to  medium term by  both  the  var iabi l i ty  o f  

t h e  w i n d  a nd  b y  t h e  ma g n i t u d e  of  t h e  w i n d  for e c as t  er r or ,  a n d  n e w  o p e r at i o n al  

p o l i c i e s  wi l l  b e  r eq u ir e d  t o  m ai n ta i n  s e c u r i t y  o f  sup p l y .  

 S y s t e m v ol ta g e  c o nt r ol  w i l l  bec o me mor e  ch al l eng i ng  a s  t h er e  wi l l  be  ove r  25% l e s s  

synchronous generator  reac t ive  capabi l i ty  ava i lable .  Wind  farms ca n  produce 

r e a ct iv e  p ow e r .  W h e n  th e s e  r e ac t i ve  p o w er  sour ces  are  connected  to  d is t r ibut ion  

s y s t e m s  th ey  a r e  l e ss  ef f e ct iv e  t han t h os e  c o nne c t e d  di r e ct l y  t o  t he  t ra n s m i s si o n  

s y s t e m  f o r  as s i st i ng  wi t h  v o l t ag e  i n s t a b i l i ty  on  the  t ransmiss ion  syst em,  especi al ly  

dur ing  vol tag e  col lapse and  t ransi ent  inc i dents .  

 Non-adherence  of  cer ta in  p l ants  to  ma ndated  Gr id  Code  requi rements  combined wi th  

u n r e l i a bl e  per f or m a n c e  w h e n  r eq u ire d  f u r th er  i nc r e a ses  t h e  c h al l e n g e s  t o  m a n a g i ng  

an  e f f ic ient  and  secure  power  syst em in  th is  changing  env i ronment .  

A n  a l l - is l a n d  p r og r a m me  o f  w or k  e n t i t l ed  ‘ D el iv er i ng  a  S e c u r e  S us ta i n a bl e  E l ec t r i c i ty  

S y s t e m’  ( D S3 )3 has  been d ev elop ed  by  E i rGr id  and  SONI  to  resolve  the  operat ional  

chal lenges  (out l ined  above)  associated  wi th  hav ing  up  to  75% of  g enerat ion  f rom non-

synchronous sources.  The  key  object ives  o f  the  a l l - is land DS3 prog ramme are  as  fo l low s:   

 To  ensure  cont inued secur i ty  of  supply  on  the  is land  in  the  contex t  o f  a  ch anging  

p l a nt  por t f ol i o ;  a n d 

 T o  a s si s t  i n  t he  d el iv ery  o f  th e  202 0  r e n e wa b l e  p o l i c y  t arg e ts ,  s et  out  i n  th e  

Renewables  Di rect ive  2009/29/EC and deta i l ed  in  l eg is l at ion,  by  minimis ing  

c u r ta i l m e n t  o f  r e n e w a ble  gen e r at i o n.  

                                                
1 http://www.eirgrid.com/media/Ensuring_a_Secure_Reliable_and_Efficient_Power_System_Report.pdf 
2 http://www.eirgrid.com/media/FacilitationRenewablesFinalStudyReport.pdf 
3 http://www.eirgrid.com/operations/ds3/ 
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There  ar e  three  ma in work  areas  wi th in  the pr ogramme:   

1 .  System Per formance and Incent iv isat ion:  Ide n t i f y i n g  a n d i n cen t iv i s i ng  t h e n e c e ss a r y  

system por t fo l io  capabi l i ty  and per for mance requi red to  operate  a  secure  power  

s y s t e m wi th  i n c r ea si n g  pen e t r at io n  of  ren e w a bl e s.  T hi s  i n c l u de s  e nh a n ci ng  ex i s t i n g  

per for mance moni tor ing  processes,  ensur ing  Gr id  Code  compl iance  and rev iewing  

system serv ices  ar rangements .  

2 .  System Operat ional  Po l ic i es :  The development  and  updat ing  of  the  necessary  

operat ional  po l ic i es  to  ensure  system secur i ty  pr imar i ly  in  respect  of  f requency  and  

v o l t ag e o v er  v ar i o u s  t i me p er i o ds ,  i nc l u di ng  but  not  l i mi ted  to  oper at i ng  r eserv es,  

ramping  serv ices,  management  o f  uncer ta int y  and  TSO -D SO v ol t ag e c o-or d i nat i on.  

3 .  System Tools :  Th e  des ign,  development  and implementat ion  o f  enhanced system 

t o o l s  i n  or d er  t o  m a na g e t h e i nc r ea s ed  o p er at ional  complex i ty  and  pr ov ide dec is i on 

support  tools  consistent  wi th  the ch anging  needs  of  the  power  syst em.  
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3 THE ELECTRICITY TRANSMISSION SYSTEM 

3.1 OVERVIEW OF THE ELECTRICITY TRANSMISSION SYSTEM  

The  t rans miss i on  sy st em p lay s  a  v i ta l  ro le  in  the  s u p p l y  o f  e l e ct r i c i t y ,  pr o v i d i ng  t h e  m e a n s  t o  

t r a n sp o rt  pow e r  f r o m g e n e ra t or s  t o  d e m a n d c e n t res  u sing  a  s y s tem c o m p ri s i ng  40 0  kV ,  

275  kV,  220 kV  and 110  kV  networks.  The  Nor thern  I re l and t ransmissi on  system is  oper ated at  

275  kV  and 110  kV  whi le  the  t ransmi ss ion  syst em of  I re l and is  operated  at  400 kV,  220 kV  and 

110  kV.  The  t ransmi ssion  systems ar e  e l ect r ical ly  connected by  means  of  one  275  kV double  

c i rcu i t  connect ion  f rom Louth  st at ion  in  Co.  Lou th  ( I r l )  to  Tandragee  s tat ion  in  Co.  Down (NI )  

and  two 110  kV  connect ions:  

  L e t t er k e n n y  s t a t i o n i n  C o.  D o n eg al  ( I r l )  t o  St ra b a ne  s ta t i o n  i n  C o .  T y r o n e (NI ) ;  a n d 

  Corrac lassy  s tat ion in  Co.  Cavan  ( I r l )  to  Enni ski l len  s tat ion  in  Co.  Fermanag h (NI )  

The  400 kV,  275  kV  and 220 kV  networks  form the  backbone of  the  t ransmission  system.  They 

h av e  h ig h e r  p o w er  c ar ry i n g  c a p ac i ty  a n d  l ow er  loss es  than  the  110 kV  network.  The  400 kV 

network  prov ides  a  h igh  capaci ty  l ink  between the  Moneypoint  generat ion  s tat ion  and Galway  

on  the  west  coast  and  Dubl in  on  the east ,  in  I r e land.  E i rG r i d  and Nor t h ern  I re land  E lect r ic i ty  

(N IE )  a re  p l anning  a  new 400 kV  cr o ss - b o r d e r  c i rc u i t ,  w hi ch  is  d u e  t o  b e  i n s t al l e d  b y  t h e  e n d 

of  2016.  The 275  kV  network  is  comp r ised  of  a  dou ble  c i rcui t  r ing  in  Nor thern  I re land  wi th  a  

d o u b l e  c i rc ui t  s p ur  t o  C oo l k e er ag h  P o w e r  S ta t i on and  another  double  c i rcu i t  spur  sout hwards  

into  Co.  Louth,  in  I re land.  The  220 kV  network  a l ong  wi th  the 400 kV  network form the  

backbone of  the  t ransmiss ion  system in  I re land,  whi le  the  275  kV  netw o r k for m s  t h e b ac k b o n e  

of  the  Northern  I re l and t ransmiss ion  system.  Typic a l l y  l ar ge  gen e r a t i o n  sta t i o ns  ( gr e at e r  t ha n  

100  MW)  are  connected  to  the  220 kV,  275  kV  or  400 kV  networ ks.  The  110 kV 1 c i rc u i ts  pr ov ide  

paral le l  paths  to  the  2 2 0 kV,  2 7 5  kV and  400 kV  n e t w o r k s  and  i s  t h e  m ost  extensive  e lement  

o f  th e  a l l - i s la n d  t r a n s mis s i o n s y st em,  r ea ch i ng  i n t o  e ve r y  cou n t y  o n th e i s l a n d o f  I r e l a n d .   

The  t ransmissi on  system general ly  compr ises  ov er h ead l i nes,  ex c ept  i n  l i mit ed  

c i rcumst ances,  such  as  in  the  c i ty  cent res  o f  B el f as t ,  C o r k  and  D u b l i n ,  w h er e  s o m e l i m it e d 

underground cables  are  used.  Table  3 -1  pres e n ts  t h e  t ot al  l e n gth s  o f  o v e rh e a d  l i n es 2 and  

cables  at  the  d i f ferent  vo l tag e  leve ls .  Rev is i on  o f  i n d i v i dua l  l i n e  l e ng t h s  “ m a y  c h a ng e”  

f o l l o w i ng  c om p l et i o n o f  n etwork  development  pro jects .  

                                                                        
1 A  n u m b e r  o f  r a d i a l  1 1 0  k V  c i r c u i t s  i n  I r e l a n d  a n d  t h e  1 1 0  k V  l i n e s  a n d  c a b l e s  w i t h i n  D u b l i n  C i t y  a r e  

o p e r a t e d  b y  t h e  D i s t r i b u t i o n  S y s t e m  O p e r a t o r  ( D S O ) .  T h e  D S O  l i c e n c e  i s  h e l d  b y  E S B  N e t w o r k s .  D e t a i l s  

o f  t h e  d i s t r i b u t i o n  n e t w o r k  i n  D u b l i n  a r e  n o t  i n c l u d e d  i n  t h i s  A l l - I s l a n d  T r a n s m i s s i o n  F o r e c a s t  

S t a t e m e n t .  

2 S o m e  l i n e s  m a y  c o n t a i n  s h o r t  s e c t i o n s  o f  c a b l e .  



TRANSMISSION FORECAST STATEMENT 2012-2018 

 

3-2 

 

Tabl e  3 -1  Tota l  Length  of  Ex is t ing  T ransmissi on  System Ci rcu i ts  as  a t  Ju ly  01 s t  20 11  

T ransfor mers  are  requi red  to  l ink  the  d i f ferent  vo l tage networks,  prov id ing  pa ths  for  power  to  

f l ow  f r o m  t h e  h i g h er  t o  t h e  l o w er  v ol t ag e n etworks.  The  total  t ransformer  capaci ty  between 

t h e di f f er e n t  v ol t a ge  l ev el s  i s  pr e s e nted  i n  T a bl e  3- 2 .  

Table  3 -2  Tota l  T ransmiss ion  System Transfor mer  MVA Capaci ty  as  a t  Ju ly  01 s t  20 11 3 

Vo l tage  Level  Capaci ty  (MVA)  Number  of  t ransformers  
400/220 kV  2,550  5  

275/220 kV  1 ,200 3  

275/110  kV 3 ,600 15  

220/110  kV  9,73 9 50  

React ive  compensat ion  dev ices  ar e  used  to  impr o v e  t r a n s mi s si o n  s y st em v o l t ag e s  i n  l oc al  

a reas.  Ex ist ing  reac t ive  dev ices  connected  t o  t he  t r a nsmi s si on  s yst em i nc lude s h unt  

capaci tors,  s tat i c  v ar  compen sator s  (SVCs)  and  s h u n t  r e act o r s .  T a bl e  3 - 3  sh o ws  t h e  t ot a l  

a mou nts  o f  each  ty pe.  Cap aci tor s  and  SVCs  help  to  support  loca l  vol tages  in  ar eas  wh ere  low 

v o l t ag e s  m ay  o t h er wi s e  o c c u r .  Sh u nt  r e ac t or s  sup p r e ss  v ol ta g e s  i n  a re as  w h er e  th ey  w o u l d 

otherwise  be too h igh,  most  l ikely  dur ing  per iods o f  low demand.  

 

 

  

                                                                        
3 T r a n s f o r m e r  d e t a i l s  a r e  p r o v i d e d  i n  T a b l e s  B - 6 ,  B - 7 ,  B - 8 ,  B - 9  a n d  B - 1 0  i n  A p p e n d i x  B .  

Vol tage  Level  Tota l  L i ne  Leng ths  (km)  Tota l  Cabl e  Leng ths  (km)  

4 0 0  kV 4 3 9 0  

275  kV 772  0  

220 kV 1 ,731  117  

110  kV  5 ,3 4 0 295  
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Table  3 -3  Tota l  Reac t ive  Compensat ion  as  at  Ju ly  01 s t  2011 4 

Vol tage  Level  Type  Capaci ty  (Mvar )  Number  of  Dev ices  
400 kV L ine  Sh unt  Reactor  160  2  

275  kV Shunt  Capaci tor  236 4  

220 kV Shunt  Reactor  100  1  

110  kV Stat ic  Var  Compensator  90  3  

Shunt  Capaci tor  846 36 

33  kV Shunt  Capaci tor  29  5  

22  kV  

 

Sh unt  Reactor  210  7  

Shunt  Capaci tor  125  5  

 

3.2 EXISTING CONNECTIONS BETWEEN THE TRANSMISSION SYSTEMS 

A s  i l l u st ra t ed  i n  F i g ur e  3 - 1 ,  th e  t rans m i s si o n  systems of  I re land  and Northern  I re land are  

connected v ia  a  double  c i rcui t  275 kV  l ine  runni n g  f r o m  Lou t h  i n  I r e la n d  t o  T a n dr a ge e  i n  

Nor thern  I r e l and.  Ther e  are  three  275/220 kV  t ransformer s  in  Louth  s tat ion,  one  600 MVA uni t  

and  two gang ed 5 3 0 0 MVA  u n i ts ,  c o nne c t e d  t o  t he  2 7 5  k V  d ou b l e  c i r c ui t ,  w i t h  th r ee  2 4 0  M VA  

275/110  kV t ransfor mers  in  Tandragee  s tat ion.  

In  addi t ion  to  the  main 275/220 kV  double  c i rcu i t ,  there  ar e  two 110  kV  connect ions,  one  

between Let t erkenny  in  Co.  Donegal  and  Strabane  in  Co.  Tyrone,  and  the  other  between 

Corrac lassy  in  Co.  Cavan  and Enni sk i l len in  Co.  Fermanagh.  The purpos e  of  these 110  kV  

c i rc u i t s  i s  to  p r ov ide  sup p o rt  t o  e i t h er  s ys t e m f o r  c er t a i n  c o n d i t i o n s  or  i n  th e  ev ent  o f  a n  

unexpect ed  c i rcu i t  outage.  Phase  sh i f t ing  t ransformers  in  St rabane  and Ennisk i l l en  are  used  

t o  c ontr o l  the  power  f l ow under  nor mal  c ondi t i ons.   

Whi le  the  des ign  capaci ty  o f  each  of  the  275/ 220 kV  cr oss-border  c i rcu i ts  is  600 MVA,  the  

a c t u al  c a p aci t y  of  th e  c i rc u i t s  t o  a cc om m o d a t e  t r an s f e r s  b et ween  t h e  t w o sys t e m s  at  a ny  t i m e  

depends  on the  pr ev ai l ing  syst em condi t ions  on  e i ther  s ide  o f  the  border ,  inc luding  the  

a b i l i t y  t o  dea l  wi t h  s ys t em s e p ar at i on.  

                                                                        
4 D e t a i l s  o f  e x i s t i n g  r e a c t i v e  c o m p e n s a t i o n  d e v i c e s  a r e  p r o v i d e d  i n  T a b l e  B - 1 2  i n  A p p e n d i x  B .  
5 P l a n t  c o n n e c t e d  i n  p a r a l l e l  t h r o u g h  c o m m o n  s w i t c h g e a r .  
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F ig u r e  3 - 1  Ex i s t i n g  C r os s -B o r d er  C i rc ui t s  

 

3.3 INTERCONNECTION WITH GREAT BRITAIN 

The  Nor thern  I re land  t ransmission  system is  cur r e nt l y  c o nne c t e d  t o  G r e a t  B r i t a i n  v i a  a  

5 0 0  MW  High  V ol t ag e  D i r e ct  C u r rent  ( H VD C )  l i n k ,  th e  Moy l e  i n t er c on n e c t o r .  The  M o y l e  

In te rc onne ctor  commen ced  commer ci a l  operat ion  in  2002 and is  const ructed  as  a  dual  

m o n o p o l e  HVD C  l i n k  wi th  t w o  c o ax i al  u n d er s e a ca b l e s  f ro m  Ba l l y cr o n a n  M o r e  i n  I s l an d m a g e e ,  

N o r th e r n  I r e l a n d  t o  A uch e n cr o sh  i n  A y r s hi re ,  Sc o t l a n d .   T h e  l i n k  h a s  a  p h y si c al  i n s t al l ed  

c a p a ci t y  o f  5 0 0  M W;  h ow e v er ,  t h i s  i s  r e st r i c t e d due  to  cer ta in  networ k  l imi tat ions  on  both  

s i des  o f  th e  l i nk .   An  emer g enc y  f low  of  up  t o  75  M W  i s  a v a i l a bl e  sh oul d  th e  f r equenc y  i n  

Nor the rn I re lan d  d r op  below 49. 6  Hz.    

T h e  c o nv e rtor  s ta t i o n  at  B al l y cr o n an  M o r e  i s  l oo p e d  i nt o  one  o f  th e  2 75  k V  B al l y l umf o r d  t o  

Ha nna hs town c i r cui ts .  The  M oyl e  In terconnect or  is  a  L ine  Commutated  Converter  (LCC)  HVDC 

l i nk.  The  Moyl e  l ink  is  se l f  compensat ing  for  react ive  power  losses.  Th ere  are  4  x  59  Mvar  

c a p a ci t o r  b an k s  a t  t h e  B al l yc r o n a n  M o r e  c o n v e rter  s tat ion  wi th  3  of  these  capaci tor  banks 

a ct ing  a s  f i l te r s .  

W her e  ther e  ar e  fau l ts  on  the  t r an smi ssi on  syst em,  e f fects  are  l imi ted  to  a  br ie f  d i s tor t ion  o f  

the  HV D C  50  Hz  ac  sy n c hr on ous  wav eform in  i m p or t  m o d e .  T h e r a p i d  r es p on s e  m e a n s  t h a t  t h e  

H V D C  l i n k  ca n  h av e  a  n e t  s ta b i l is ing  e f fec t  on  t h e  t r a nsm i s si o n  s y st e m  i n  t h e  e v e n t  of  

g enerat i on  loss.   
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W it h  l a rg e  imp o r t s  of  p ow e r  f ro m  G reat  B r i t a i n  acr o s s  th e  M o yl e  I n t er c o n nec t or  a n d  t he  f u t u r e  

E i rGr i d  E ast - W e st  I n t er c o n n e ct o r ,  c o n v e n t i o na l  g e n er at io n  i s  d i s pl a ced  b y  t h i s  n o n -

synchronous source  o f  generat ion.  Th is  reduces  the  t ransmissi on  syst em iner t ia ;  which  is  

a l s o  re duced  by  the  i nc r eased  wi nd  penetrat i on .  T h e  M o yle  I n t er c o n nec t or  i n c r eas e s  t h e  

d y n a m i c  r e ac t iv e  s u p p ort  r e quir e d  by  t h e t ra n smi s si o n  s y st e m ;  a s  t h e l i n k  d o e s  n o t  h av e 

dynami c  reac t iv e  pow er  ex port  c apabi l i t y ,  but  th e  E i rG r i d  East  W est  Inter c onnect or  w i l l  h av e 

d y n a m i c  r e ac t iv e  p o wer  e x p or t  ca pa b i l i t y .  I n  Nor th e r n I r e la n d ;  th e  c ap a c i t y  o f  t he  M o yl e  

In terconnector  is  auct ioned by  SONI6 on  behal f  of  Moyl e  In terconnector  L i mi ted  (MIL ) .   Th is  

c a p a ci t y  i s  p u r ch a s ed  by  m a r k et  p ar t i c i p a n t s .  F i g ur e  3 - 1  sho w s  t h e l oca t i o n o f  t h e  M o yl e  

i n t er c o n n e cto r .  

T h e  a m o u n t  o f  p o w er  th at  i s  p e r mi t t ed  t o  b e  ex p or t e d  f r o m  N or th e r n  I r e l a nd  t o  G r e at  Br i t a i n  

a c r o ss  th e  M o y l e  I n t er co n n e c t o r  is  3 0 0  M W al l  y e a r .  T a bl e  3 - 4  b el ow  det a i l s  th e  av a i l a bl e  

capaci ty  of  the  Moyl e  in terconnect or .  

E i rGr i d  i s  c ur r e n t l y  c o nst r u ct i ng  a  50 0  M W  HVDC interconnector  f rom I r e land  to  Wales,  th is  

p r o je c t  i s  d is c u s s e d i n  m o r e  d et ai l  in  S e ct i o n 3 .4 .  

Table  3 -4  Tota l  Ex is t i ng  Const ra ints  on  th e  Moyl e  In terconnect or  

D ir e ct i o n Summer  Winter  

G B  – N I   4 1 0  M W 4 5 0  MW 

NI  –  GB  3 0 0 MW 3 0 0 MW 

 

3.4 IRELAND TRANSMISSION SYSTEM DEVELOPMENTS  

E i rGr id,  the  TSO for  I re land,  issued i ts  T ransmission  Development  P lan 2010  t o  t h e  C E R i n  J u l y  

2011 .  The report  deta i ls  the  t ransmissi on  syste m  d ev el op m e n t  pr oj ec t s  t h a t  h av e  b e e n  

in i t iated  by  E i rGr id  in  addi t ion  to  a  di scuss ion o f  f u r th e r  d evel o p m e nt s  th a t  m a y  ar i se  i n  t h e  

per iod  of  the  pl an.   

T h e  t r a n s mis s i o n  s y s t em d e v el o p me n t  pl a n s i nc l u d e pr o j ect s  r e q ui r e d t o  fa c i l i t a t e  d e m a n d  

g r ow th  and new g enerat ion  and demand connect ions  in  compl iance  wi th  the  T ransmissi on  

P lanning  Cr i ter ia  (TP C) .  The  p l anned t ransmi ss ion  system developments  presented  in  th is  

s tatement  ar e  based on those  projects  that  hav e  been capi ta l l y  approv ed by  E i rG r i d .  A l l  

i n f o r ma t i o n p r e s e nt e d  o n  t r a ns m i ss i o n  s y st e m t ransfer  capabi l i t ies  and  opportuni t ies  is  

cont inge nt  on  the  c omplet i on o f  these development  pr o jects  in  the  assumed t imefr ame.  

                                                                        
6h t t p : / /w w w .mu t u a l -

energy.c om/The_Moyle_ Interconnector / R o l e _i n _ t h e _ El ec tr ic i ty_Mar ket .php  
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I t  sh ould  be  noted  that  the  in format ion  presented  here  is  a  snap sh ot  of  an  ev olv ing  

t rans mi s sion  sy stem d ev elopmen t  pl an.  Wh i le  E i rG r i d  is  c on s i d e r i ng  o th e r  r e i n for ce m e n t s ,  

t h es e  ar e  not  at  th e  s ta g e  of  m at ur i t y  r eq u ir e d f o r  i n c l u si on  i n  th i s  s t at e m e n t .  I n  ad d i t i o n ,  

the  connect ion  of  new g enerat ion  or  l a rg e  point  demands  could  dr ive  fur ther  development  

requi rements .   

Th e  f o l l owi ng  i s  an ov erv i ew  of  th e  maj or  t r ansmi ssi on  system dev el opment s  p l anned f or  th e  

t rans mi s sion  sy stem of  I r e lan d  at  the  beginning  o f  J u l y  2 0 1 1 ,  w h e n  d at a  w a s  f r o z e n  i n  o r d e r  t o  

f a c i l i ta t e  the  c ompl et i on  of  th e  TFS.  Th e  Tr ansmi ssi on  D ev el opment  P lan  2010 inc l udes  

d e t ai ls  o f  the s e  a n d  of  s i g ni f i c a nt  1 10  k V  re i n f orc e m e n t  pr oje c t s  p l a n n e d f o r  t he  t r a ns m i s si o n  

system.  Th e p lanned developments  are  i l lust rated  on  a  map and on the  schemat ic  networ k  

d iag rams in  Appendix  A .  New g enerat ion  conne ct ions  and new t ransmi ss ion  inter face  s tat ion s  

a r e  d e s cr i b ed  i n  S e ct i o ns  3 . 7  a n d  3 .8  r e sp e ct i v el y .  

A l l  d ev el o pme n t s  i n c l u de d  i n  th i s  s ec t ion  h av e  be e n  c ap i t a l ly  a p pr ov e d  b y  E i rG r i d .  

Flagford-Srananagh 220 kV Development   

Srananag h 220 kV  st at ion,  east  o f  S l igo town,  wi l l  be  connected  to  the  220 kV  networ k  by  an 

overhead l ine  f rom F l ag ford,  near  Car r ick-on-Shannon,  thus  extending  the  220 kV  networ k  

in to  th e  nor th-west .  A  number  o f  110  kV  l ines  wi l l  be  connected  into  the  new stat ion,  making 

Srananag h a  new hub for  power  f l ows in to  the  no r th-west  of  I re land.  Th e  F l ag ford-Srana nagh 

2 2 0 / 1 1 0  k V  p r o j e c t  i s  n ee d e d  t o  r e i nf o r c e  t h e  n et w o r k  i n  t h i s  a r e a  o f  g r ow i ng  d e m a nd,  a n d  t o  

r e d u c e t h e  r i s k  of  l o ss  of  s u pp l y  a t  w i n t er  peak and  dur ing  maintenanc e outages.  The  proj ec t  

w i l l  a l s o  c on t r i b ut e  t o  fac i l i t at i ng  th e  gr o wi ng  number  o f  renewables  in  the  Nor th  West .  Th e 

110  kV  e l ements  o f  th is  pro ject  were  completed in  2009.  At  the  t ime of  the  data  f r eeze,  i t  was  

assumed that  the  220 kV  e lements  of  the  pr o j ec t  w o u l d b e d ue  f or  c o m pl et i o n i n  2 0 1 1 .  

Glanagow-Raffeen 220 kV Circui t   

The  p lanned new 220 kV  c i rcu i t  f rom G l anag ow  to  Raf feen  in  Co.  Cork  wi l l  be  par t  submar ine  

c a b l e,  p ar t  u n d e r gr o u nd  c a b l e .  At  t h e  t i m e  o f  t he  d a t a  f r e e z e,  i t  w a s  e xp e cte d  t o  b e  

completed in  2011 .   

East-West  Interconnector  

A new 500 MW  i nt er c onnec t or  i s  c urrent l y  bei ng  c onstr uc ted  bet w een I r e land and W ales.  O nc e  

c o m p let e d  th i s  i n t er c o nn e c t o r  w i l l  con n e c t  W o odl a n d  4 0 0  kV  s t a t i o n  i n  C o .  M e a th  to  D e e s i de  

4 00 kV  st at ion  i n  North  W a les  v i a  tw o H VD C cables .  Th e  E i rGr id  East -West  Interconnector  is  

s c h e dul e d  to  b e  o p e r at ion a l  i n  t he  l a t t er  p ar t  of  2 0 1 2 .  T h e  int e r c o n n ec to r  w i l l  b e  cap a b l e  of  

i m p o rt i ng  a nd  e xp o rt i ng  5 0 0 M W o f  e le c t r i c i t y .   

Finnstown 220 kV Development 

F innstown 220 kV  s tat ion,  in  west  Co.  Dubl in ,  wi l l  be  connected  into  the  ex ist ing  Inchicor e-

Maynooth  No.  1  and  No.  2  220 kV  l ines.  A  number  o f  the  ex is t ing  110 kV c i rcui ts  in  the  ar ea  
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wi l l  be  connected  to  the  new F innstown stat ion.  T h i s  d ev el op m e n t  w i l l  o f f l oa d  d e m an d  f r o m  

Inchicor e  220 kV  s tat ion  and ensure  compl iance  w i t h  the  d i s t r i b ut i on  system planni ng  

s tandards  as  new demand connects  to  the  system in  the  West  Dubl in  area.  Th is  project  is  due  

f o r  c o m pl et io n  i n  2 0 1 5 .  

Balgr i f f in  220 kV Development 

B al gr i f f i n  2 2 0  k V  st a t i o n,  i n  n or th  C o.  D u b l i n ,  wi l l  be  connected  to  the  220 kV  network  by  an 

u nde rgrou nd cable  f r om F i n glas .  A  number  o f  the  ex is t ing  110  kV  c i rcui ts  i n  th e  ar ea  w i l l  be  

connected to  th e  new Balgr i f f in  s tat ion.  Th is  development  wi l l  o f f loa d  demand f rom F inglas  

220  k V  s ta t i on  an d  en sur e  c ompl i ance  wi th  the  t ransmissi on  and  d is t r ibut ion  syst em planni ng  

s tandards  as  new demand connect s  to  the  system i n  th e  Nor th  Ea s t  D ub l i n  a r ea.  Th i s  pr o j ec t  

i s  d u e f or  c om p l et i o n  i n  2 0 1 4 .  T hi s  st a t i o n  h as  been  renamed Belcamp 220 kV  st at ion,  but  for  

t h e  pur p os es  o f  th is  s t at e m e n t  wi l l  b e  r e f er r e d  to  a s  B al g r i f f i n ,  a s  t h e  nam e  c h a ng e  oc c u rr e d  

a f t er  t he  d ata  f r e e z e d ate .  

Ki lpaddoge 220 kV Development   

Ki lpaddog e  220 kV  s tat ion,  in  nor th  Co.  Ker ry ,  wi l l  b e  c o n n e c t e d  i nt o  t h e  e x i s t i n g  Cl as h av o o n -

Tarber t  and  K i l l onan-Tarber t  220 kV  l i nes.  A  number  o f  110  kV  l i nes  wi l l  be  connected  into  the  

new stat ion,  making  Ki lpaddoge  a  new hub for  p o w e r  f l ow s i n t o  t h e  s ou t h - w e s t .  K i l p a d d og e 

220/110  kV  pro ject  is  needed to  accommodate  th e  pl anned generat ion  in  the  south-west  and  

t h e  r e f ur b ish m e n t  of  th e  e x is t i n g  Ta rbe r t  2 2 0  kV  s t a t i o n .  Th is  p r oj e ct  is  due  f o r  c o m pl e t i o n  i n  

2013 .  

Moneypoint-Ki lpaddoge 220 kV Circui t   

A p lanned new submar ine  cabl e  ac ross  the  Sh annon estuar y  f rom Moneyp oint  in  Co.  C lare  to  

K i lpaddoge  in  nor th  Co.  Ker ry  wi l l  c reate  a  necessary  new pa th  for  power  out  o f  the  Dubl in -

M o n e y p oi n t  g r o up  o f  g en e r a t or s  i nto  th e  S ou th  W e st  a n d  a  p a t h  f or  p o w e r  o u t  o f  th e  S o u th  

W e s t  t o  t h e  4 0 0  kV  n et wo r k .  I t  i s  ex pec t e d t o  b e c o m p l e t e d in  2 0 1 3 .  

Bal lyvouski l l  220 kV Development   

Bal l yvouski l l  220  kV  s tat ion  wi l l  be  l ooped into  t h e  ex i st i ng  C l a sh av o o n -Ta r b e r t  2 2 0  k V  l i n e .  

T h e  st a t i o n  w i l l  b e  l i n ked  t o  t h e e x is t i ng  G ar r ow  1 1 0  k V s tat i o n  b y  t w o n e w  1 1 0  k V o v e rh e a d  

l ines.  Bal lyvouski l l  220/110  kV  pro jec t  is  needed to  accommodate  th e  pl anned generat ion  in  

t h e  s o ut h -wes t .  Thi s  p r oj e ct  i s  d u e  for  c o m pl e t i on  i n  2 0 1 4 .   

Knockanure 220 kV Development   

Knockanure  220 kV  s tat ion  wi l l  be  looped into  the  ex ist ing  C lashavoon-Tarber t  220  kV  l ine.  

T h e  s t at i o n  w i l l  b e  l o ope d  i n t o  t h e  e x i st i ng  T r ien-Tarbert  110  kV  c i rc u i t  and  the  p lanned Tr ien-

Athea  110  kV  c i rcui t .  Knockanure  220/110  kV  pro ject  is  needed to  accommodate  the  p lanned 

g e n e ra t i o n  in  th e  s o u th -w e s t .  T hi s  pro j e ct  i s  d u e f o r  c o m pl et io n  i n  2 0 1 4 .   
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K ishkeam 220 kV Development   

Kishkeam 220 kV  s tat ion wi l l  be  l ooped into  th e  ex is t ing  Cl ashavoon-Tarber t  220 kV  l i ne.  The  

s t a t i o n  w i l l  b e  l i n k e d  t o  t h e  e x i st i ng  G l e nl ara  110  kV  s tat ion  by  a  new 110  kV  overhead l ine .  

K ish keam 220/110  kV proj ect  is  needed to  accommo d a t e  th e  p l a n n e d g e ner a t i o n  i n  t he  s o u th -

west .  Th is  pr o jec t  is  due  for  complet ion  in  2014.  Th is  st at ion  has  been  renamed Bal lynahul la  

220 kV  s tat ion,  but  for  the  purposes o f  th is  s tatement  wi l l  be  re fer red  to  as  K ish keam,  as  the  

n a m e  ch a nge  o cc u rr e d  af t e r  t h e  d at a  f re e z e d a te .  

400 kV stat ion near  Port laoise   

A new 400/110  kV  s tat ion  to  be  located  near  Por t lao ise,  Co.  Laois,  wi th  an  associ ated  110  kV 

c i rc u i t  t o  Ki l k e n n y  1 1 0  k V  s t at i o n  v i a  B al l yr ag get  st at ion.  The  400/110 kV  s tat ion  wi l l  be  

looped into  the  ex is t ing  Moneypoi nt -D unstow n 400 kV  l ine  and  the ex ist ing  Por t lao i se-Car l ow 

110  kV l ine .   The  propos ed in f rast ructure  wi l l  improv e  qual i ty  o f  supply  to  Laois ,  Car low,  

K i ldare,  Wick low,  Ki lkenny,  ensure  secur i ty  o f  supply  to  Ki lkenny  and wi l l  a l so  increase  

capaci ty  to  t he  r eg i on .  Th i s  pr o j ect  i s  due for  complet ion in  2015.   

Finglas  110 kV Redevelopment 

Rep l ac ement  o f  t he  ex ist i ng  F i ng l as  110kV s t at ion  w i th  a  new  110kV G IS  c omp ound.  Thi s  

pro ject  wi l l  address  issues  wi th  the  condi t ion  o f  ex is t ing  equi pment ,  inadequate  c i rcu i t  

b r e a k er  r at i n g s ,  a n d  t h e n e e d  f o r  upg r ade  o f  the  protect ion  systems.  The  new GIS  compound 

w i l l  i n c r ea se  o p er a t i o n al  f l ex i b i l i t y ,  i m pr o ve  m ai n t ai n a b i l i t y  o f  s t at ion  eq u i p m e nt  a nd  al l ow 

for  fu ture  110kV ex pansion.  

Moneypoint  Redevelopment  

A  n e w  2 2 0  k V  s u b s t at i o n f e a t ur i ng  a  2 2 0  k V  b u s b a r  wi l l  b e  d e v el o p e d  at  M o n e y p oi nt .   Th i s  

wi l l  accommodate  the planned 220/110  kV  t ransformer  which  wi l l  connect  Moneypoint  220 k V  

a n d  1 1 0  k V  v o l t ag e  l ev el s  a n d  i s  r eq u i r ed  t o  r e i nforce  the  network  in  Co.  C lare.   I t  w i l l  a l so  

accommodate  the  p l anned Moneypoi nt -K i l paddog e 220 kV  c i rcu i t .  Th e  new 220 kV  subs tat ion  

and  220/110 kV  t ransformer  ar e  due  to  be  completed  in  2014 .  

A  newly  const ructed 400 kV  substat ion  wi l l  repl ace the ex is t ing  Moneypoi nt  400 kV  

s u b s t at i o n,  w hi ch  w i l l  b e  re t i r e d.   Th e  ex is t i n g  M o n e y po i n t - Ol ds tr ee t  a n d M o ney p o i n t -

Dunstown 400 kV  c i rcui ts  and Moneypoint  400/220 kV  t ransformer  wi l l  be  t r ansf erred  to  th e  

new Moneypoint  400 kV  busbar .   The new busbar  wi l l  a lso  accommodate  a  second 400/220 kV  

t ransformer .  The  new 400 kV  substat i on  and  400/220 kV  t r ansformer  ar e  due  to  be  completed  

in  2015.  
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3.5 NORTHERN IRELAND TRANSMISSION SYSTEM DEVELOPMENTS 

NIE  have prov ided SONI  wi th  detai ls  o f  the  t ransmi s si on  s ystem p r oj ect s  t h at  ar e  p lanned t o  

t a k e  pl a c e  in  N o r t h er n  I r e l a n d ,  s u b je c t  t o  reg ul a t o r y  a pp r ov al  a s  p a rt  o f  t h e  ov e ral l  pr ic e  

rev iew set t lement ,  over  the  next  seven  years .   

Th e  pl a nned t r a ns mi ssi on  s yst em p r oj ect s  mus t  rec ei v e  c a pi t a l  app r ova l  f r om t h e  NIE  

Execut iv e  and  UREG NI  before  work  can  commence.  T h e  fo l l o wi n g  s e ct i o n s p r ov i d e d e ta i l s  of  

the  p lanned works  as  wel l  th e  date  th e  pr o ject  is  inc l uded in  the  TFS  st udy  f i les .   In  or der  to  

c reate  TFS  st udy  f i les  that  are  as  representat ive a s  p o s si b l e  o f  t h e  f u t ur e  N o r t h er n  I r e l a n d  

t rans mi s sion  sy stem un appr ov ed  pro jects  have  b e e n  i n c l ude d  u s i n g  pro v i s i o n al  c om p l et i o n  

d a t e s  pr o vi de d  b y  N IE  at  t h e  t i m e o f  th e  da t a  f r e ez e .   

3.5.1 Approved Network Developments 

Dungannon-Omagh 110 kV Circui ts  –  Phase 2   

P ha s e  1  works  h a ve  r e c on d u c t o red  th e  s h el t e r e d s e ct i o ns  o f  b o t h  D u ng a nn o n - O m a gh  c i rc u i t s .  

T h e  r e m ai n ing  l e ng th s  o f  t h e  D u nga n n o n - O m a gh  1 1 0  k V  c i rc u i t s  w i l l  b e  r e c o n d u ctor e d  w i t h  

I n v a r  c o n d uc t o r .  Th e  cab l e  o n  c i r c ui t  2  w i l l  a ls o  b e  r e p l a c e d.  P h a s e  2  wor k s  wi l l  e na b l e  e ac h  

c i rc u i t  to  have  a  mi n imum rat i ng  o f  186  MVA.  P lease  note  that  th e  c i rcui ts  wi l l  be  l imi ted  to  

150  MVA unt i l  sw i t ch gear  at  Dung annon is  replaced.  Th is  work  is  due to  be  completed  by  

winter  2011/12.   

Bal lymena Main  Mesh  

Tw o 4 5  MV A t r an sfor mer s  a t  Bal ly mena Mesh  ar e  to  be  repl ac ed  by  two  90  MVA t r ansf or mers  

w hi ch  ar e  a ss u m e d  t o  b e  i n s t al l e d a nd  c o m mi s si one d  b y  w i nt er  2 0 1 1 / 1 2 .   

Hannahstown 3rd 275/110 kV IBTX  

A  t h i r d  24 0  M V A  i nt e r b us  t r a ns f o r mer  ( I B T X )  i s  t o  b e  i n s t al l e d a t  Ha n n a h stow n .  T h e  d em a n d  a t  

H a n n a hs t own w i l l  req u ire  a l l  s u p pl i es  t o  be  m ai n t a i n e d f or  the  m a i nt e n a nc e  o f  o n e  2 75 / 1 1 0  k V  

IB TX c o i nc i d i ng  wi th  a  f or c ed out ag e of  th e  oth er  IB TX.  Appr oval  i s  i n  p l ace  f or  th e  3 r d  IBTX  at  

Hannahstown and the  pro ject  f i rs t  appears  in  the  TFS  s tudy f i les  in  summer  2012.    

Magherakeel  110/33 kV Cluster   

A  n e w 1 1 0 /33  kV  s u bs t at i o n  wi t h  tw o 9 0  M V A  t r an s f o r m er s  i s  c u r r e n t l y  be i n g  c o n st r uc t e d  a t  

Magher akeel .  The  c luster  substat ion  is  located  approx imat ely  38  km west  o f  Omag h Main.  A  

s i n gl e  1 1 0  kV  o v e rh e a d  l i n e  c i r c ui t  i s  u n d e r  c o n s tr u c t i o n  t o  con n e c t  th e  n ew  c l us t er  n o d e  i n t o  

t h e  ex is t i n g  1 1 0  k V  m e s h a t  O m ag h  Ma i n .  T h e  c o ndu c t or  i s  U pa s ,  s t r u n g  for  7 5o C;  th i s  c i rc ui t  

w i l l  b e  l i mit e d  t o  a  r at i ng  o f  1 4 4 M V A  d u e  t o  c a b l e  c o nne c t io n  i n t o  t h e  O m agh M a i n .  

Magher akeel  f i rst  appears  in  the  TFS  s tudy  f i les  in  summer  2012.   
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Ki l lymal laght  110/33 kV Cluster   

A  n e w  1 1 0 /33  k V  s u b s t at i o n  is  c ur r en t l y  u n d er  con s t r uc t i o n ,  t h e  s u b s ta t i o n  wi l l  c o mp r is e  o f  

one  6 0  MV A t r an sfor mer .  The  s i te  is  ad jacent  to  the  Cool keeragh-Strabane  110  kV  c i rcu i t  ‘2 ’ ,  

a p p r ox i ma t el y  1 0  k m s ou t h  of  C o ol ke e r ag h  a n d  16  km nor th  o f  St rabane Main.  The  ex is t ing  

C o o l k e er ag h- S t r a b a n e  1 10  k V  c i r c ui t  ‘ 2 ’  i s  t o  b e  looped into  K i l lymal laght .  Insta l lat ion  and 

commiss ioning  are  expected  to  be  compl ete  by  autumn 2012.   

Carnmoney Main   

One 60 MVA and two 30  MVA t ransformers  a t  Carnmoney  Main  wi l l  be  repl aced  by  two 90  MVA 

t r a n sf o r m er s.  T h i s  a s s et  r e pl a c e m e nt  f i r st  a p p e ars  in  the  TFS  f i les  dur ing  winter  2012/13.   

Donegal l  Main  (North)   

O n e  6 0 M V A t r a n sf o r m er  a t  D o n e ga l l  N o r th  i s  t o  be  r e pl ac e d  by  o n e  9 0 MVA  t r a n s f or m er  whi ch  

i s  d u e  t o  b e  i n s t al l e d  a nd  c o m m i s si on e d  b y  w i n t er  2012/13 .  Doneg al l  Nor th  w i l l  th en  hav e  tw o 

9 0  M V A  t ra ns f o r m er s  i n  o p e r at i o n .   

Cast lereagh 4th  275/110 kV IBTX  

A f ourt h  24 0 M VA IB TX  at  Cast l er eagh  is  t o  be  i nst a l led.  The  l ev e l  o f  demand on  Cast ler eagh 

r e q u i r e s  a l l  s u p p l i e s  t o  b e  m a i n t ai ne d  f o r  t h e  ma intenanc e  of  one  275/110  kV  IBTX  co inc id ing  

w i th  a  f or c ed  o u t ag e  of  a n o t h er  C a st l er e agh  I B TX.  A p p ro v al  h a s  b e e n o bt a i n e d f or  a  f o u rt h  

t r a n sf o r m er  a t  C a st l er e ag h;  t h e  p r oje c t  f i rs t  app e a r s  i n  the  T F S  s t u d y f i l e s  d ur i ng  wi n t er  

2012/13 .  

Knock Main   

T w o  6 0  M V A t r a n sf o r m er s  a t  K n o c k M ai n  a r e  t o  b e  r e pl a c e d b y  t w o  9 0 M V A  t r a n sf o r m er s  w hi ch  

are  p lanned to  be  instal led  and commissi oned by  wi nter  2012/13.   

3.5.2 Unapproved Network Developments 

Hannahstown  275/110 kV IBTX  

T h e  i n ter b us  t r a n sf o r me r  I B T X  1  a t  H a n n ah st o w n  i s  t o  b e  r e p l a ce d .  T h e  r ep l ac e m e n t  

t r a n sf o r m er  w i l l  h av e  a  6 0  M V A  t e r t i a r y  w i n di ng.  T h e  a ss e t  r e pl a c e m e nt  i s  p l a n n e d t o  b e  

i n s t al l e d a nd  c o m mi s si one d  b y  w i nt er  2 0 1 2 / 13 .   
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Bal ly lumford -  Eden -  Carnmoney 110 kV Circuit   

T h e  c o n du c tor  o n  t he  B al l y l u mf o r d - Ede n - C a r n m o n e y  1 1 0  k V c i r cu i t  i s  t o  be  r e pl ac e d .  U p ra t i ng  

is  requi red because  the loss  o f  the  Hannahstown-Bal ly lumfor d  /  Moyl e  275  kV  double  c i rcui t  

t o w er  l i n e  r e s u l t s  i n  s i g n i f i c a n t  ov er l oa d  o f  t he  c i r c ui t ,  a l so  s i n gl e  c i r cu i t  o u t ag es  c a n  a l so  

c a u s e  th e  r em a i n i ng  c i r cu i t  t o  be  ove r l oa d e d  u nd e r  n or m al  d i s p at ch  l eve l s .  I t  i s  p l an n e d  t o  

r e c o n d uc t or  t h e  e x i s t i ng  d o u b l e  c i r c ui t  t o w er  l i n e  w i t h  a  G A P  c o n d u c t or ,  w hi ch  wi l l  a l l o w  t he  

u p - r a t i ng  o f  e a c h  c i r c ui t  t o  a  m i nim u m  o f  1 8 6  M V A .  T h e  B al l y l u m f or d-E d e n  p o r t i on  o f  t h e  

c i rc u i t  i s  up r a ted  i n  t he  T F S  f i l e s  i n  wi n t er  2012/13 .  The  Eden-Car nmoney  sect ion  of  the  

c i rc u i t  i s  u pra t e d i n  th e  TF S  f i l e s  o n e  y e a r  l at er  i n  w i n t er  2 0 1 3/14 .   

Colera ine-Kel ls  110 kV Circui t  Upgrade  

I t  i s  proposed to  uprate  the  110 kV  c i rcu i t  between Coleraine  and  Kel ls .  The  tower  sect ion  o f  

t h e  c i r c ui t  b e t w e e n  Ter r yg o wa n  a n d  K e l l s  is  t o  b e  st r u n g  w i t h  G AP  c o n d uct o r .  Th e 

T e r r yg o w a n –C o l e ra i n e  s ec t ion  o f  t he  c i rc u i t  i s  t o  b e  u p r at e d  w i th  a  m ix t ur e  o f  I n v ar  and  G AP  

c o n d u c t or  as  t h er e  a re  b o t h  t ow er  a n d  p o rta l  s ec t i o n s  t o  t h i s  c i r c ui t .  T hi s  n e t w o rk  

r e i n for ce m ent  f i rs t  a p pear s  i n  th e  TFS  s t u d y f i l e s  i n  wi n t er  2 01 2 / 1 3 .   

Enniski l len-Omagh 110 kV Circuits   

I t  i s  p r op o s ed t o  r e - t e n sio n  b o t h  s i d es  o f  t h e  d o ub l e  c i r c ui t  tow e r  l i n e  a nd  o p e r a t e  at  7 5°C to  

cope  wi th  the  wind  generat i on  be ing  connected  in  Co.  Fermanagh.  Th e  works  wh en complete  

w i l l  a l l o w  the  u p r a t i n g  of  e a c h  c i r c ui t  t o  a  m i n imum of  109  MVA.  Th is  network  re in forcement  

f i rs t  appears  i n  th e  TFS  st udy  f i l es  i n  w i nt er  2012/13 .  

Cast lereagh /  Tandragee React ive  Compensat ion  

Rea c t i ve  s upp or t  a t  Ca st ler eag h a nd Ta ndr ag ee  i s  t o  be  i nst a l l ed.  Th is  r eac t iv e  c omp ens a t ion  

i s  r e q ui r e d b e c a u s e th e l os s  of  t h e  2 7 5  k V  d o u bl e  c i r c ui t  t ow e r  l i n e  f r om H a n n ah stow n - M o yl e  

/  B a l l y l u m f or d  h a s  t h e  pot e n t i a l  t o  ca u s e  a  s ev ere  r e d u c t i o n  i n  v ol t ag e  at  H a n n ah s t ow n  a n d  

Cast lereagh (depending  on  the  demand and d ispat ch  s ce n a r i o ) .  I t  i s  p r o p o s ed t h at  t h e  

re act ive  compen sat i on  schemes wi l l  be  a  combinat ion  of  f ixed and dynamic  react ive  support .  

In  the  TFS  f i les  each  substat ion  has  two f ixed  2 5  M v ar  c ap a ci to r s  w or k i ng  i n  c o n j u nc t ion  w i th  

a  s tat ic  var  compensator  (SVC)  wi th  a  range  of  ±  5 0  M v a r .  The s e  s ch e m e s f i r st  a p pe a r  i n  t he  

TFS  s tudy  f i les  in  winter  2013 /14.   

North West  React ive  Compensat ion  

React ive  support  a t  Coolkeerag h is  to  be  instal led.  Th is  reac t ive  support  is  requi red because  

in  the  event  o f  the  Coolkeerag h CCGT  not  running  and a  double  c i rcu i t  outage  of  the  275  kV  

c i rcu i ts  between Coolkeerag h and Magherafel t ,  the  110  kV  t ransmi ss ion  syst em and the  

s ynchr onou s comp en sator  CGT 8 ar e  not  capable  of  s u p p or t i n g  t h e  v ol t ag e i n  t he  N o rth  W e st  

o f  Nor thern  I r e land  at  peak  load  t imes.  A lso  und er  c er t a i n  wi nd  g e n er a t i o n c o n d i t i o n s  th e r e  i s  

t h e  p ot e n t i a l  f o r  t r a n s mi s si o n  c i r c ui t  o v er l oa d s  i n  t h e  N or th  W e s t  o f  N or th e r n  I re l and .  I t  i s  
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p r o p o se d  t ha t  t he  r e a ct iv e  c o m p e n sa t i o n  sc h e me wi l l  be  a  combinat ion  o f  f ixed  and dynamic  

react ive  support .  In  the  TFS f i les  there  are  t w o f i x e d 2 5  M v a r  ca p a ci t or s  wor k i ng  i n  

c o n j u n ct i o n  w i th  a  st at ic  v ar  c o m p ens a t o r  ( SV C)  w i th  a  r a nge of  ±  50  Mv ar .  Th e  Nort h  West  

react ive  compensat ion  scheme f i rst  appears  in  the  TFS  s tudy f i les  in  wint er  2013 /14.   

Cast lereagh 275/110 kV IBTX 1   

The  in terbus t ransfor mer  IBTX 1  at  Cast lereagh is  to  be  repl aced.  The replacement  t r ansformer  

wi l l  have  a  60  MVA ter t iary  winding.  The  asset  repl acement  is  p l anned to  be  inst al led  and  

commissioned by  wint er  2013/14.   

Bal ly lumford Switchgear   

The  swi tchgear  at  Ba l ly lumford  is  to  be  repl aced wi th  new indoor  GIS  swi tchboar d.  Th is  wi l l  

a l low both  in terbus t ransformers  a t  Bal ly lumfor d to  be  sw i tch ed in  as  opposed to  only  one  

p r e s e nt l y ,  d u e  t o  s h o rt  c i rc u i t  c ur r en t  l ev e l  c o nc e r n s .  I t  i s  p l a n n e d  t o  con s t r uc t  a  n e w  s w itch  

house.  A  new GIS  double  busbar  110  kV  (40  kA  swi tch board)  wi l l  be  inst a l led  and  the  110  kV 

c i rc u i t s  d iv er t e d  a c c or ding l y .  Th e  pro j e ct  is  e xp ec t ed  to  be  completed  by  winter  2013/14.  I t  i s  

a s s u m e d  t h at  a f t e r  t h i s  w o r k  t a k e s  pl a ce  b o t h  i nt e r b u s  t r a n s fo r m e r s  a t  B al l y l u mf o r d  ca n  b e  i n  

serv ice .   

Cast lereagh-Rosebank 110 kV Circuits   

I t  i s  p r op o s ed t o  r ep l a c e  t h e  t w o  exi st i ng  c a bl e  c i r c ui t s  w hi ch  w i l l  a l l ow  i nc r e a se  th e  ra t i ng  o f  

e a c h c i r c ui t  t o  a  mi n i m um  o f  1 4 4  M VA .  T h is  n e two r k  r e i n f or ce m e n t  is  p l an n e d  t o  b e  com p l et e d  

b y  w i nt er  2 01 3 / 1 4 .  

Enniski l len  Main   

I t  i s  proposed to  replace  two 45  MVA t ransformer s  and  one  60  MVA t ransformer  a t  Ennisk i l len  

Main wi th  two  90 MVA t ransformer s.  The asset  repl acement  is  p l anned to  be  inst al led  and 

commissioned by  wint er  2013/14.   

Tamnamore Main  275/110 kV Substat ion – Phase 2   

Phase  2  is  the  complet ion  o f  the  Tamnamore  275/ 110  kV  proj ect .  I t  i s  proposed to  ex tend the  

ex is t ing  275  kV  and 110  kV  double  busbars  at  Tamnamore,  inst al l  a  second 275/110  kV  

t ransformer  and  loop  in  the  Dung annon-Drumnakel l y  and  Dung annon-Creagh 110  kV c i rcu i ts .  

Dungannon Main wi l l  be  suppl ied by  two  radi al  c i rcui ts  f rom Tamnamore  Main.    I t  is  proposed 

t o  d iv er t  t h e  r e m a i ni n g  2 7 5  k V  M ag her a f el t - T a n dra g e e  c i r c ui t  i n t o  t h e  s u bs t a t i o n .  Th e  n e t w o rk  

r e i n for ce m ent  f i rs t  a p pea r s  i n  th e  TFS  s t u d y f i l e s  d u r i n g  wi n te r  2 0 14 / 1 5 .   

Omagh-Tamnamore New 110 kV Circui t   

I t  i s  pr oposed to  const ruct  a  3 r d  Omagh-Tamnamore  110  kV  s ing le  c i rcu i t  dur ing  wint er  

2014/15,  fo l lowing  on  f rom Tamnamore  Phas e 2  w or ks  wh er e  th e  two Omag h-Dung annon  

1 1 0  k V  c i r c ui t s  wer e  r e con f ig u r e d t o  b e c o m e  tw o  O m a gh - T a m na m o r e  c i r c ui t s .  Th i s  3 r d  c i rc u i t  
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w i l l  be  a pp ro x i mat el y  45  k m i n  l e ng th  o n  P or ta l  c o n s tr u ct i o n  a n d  c o ndu c t or e d  wi t h  Zeb r a  

s t r u ng  f o r  75 o C.  The  c i rc u i t  wi l l  a l so  be  looped in  to  connect  wi th  th e  proposed Fal laghearn  

c luster  substat ion.  Th e  network  re in forcement  f i rs t  appears  in  the  TFS  s tudy f i les  dur ing  

winter  2014/15.   

Fal laghearn 110/33 kV Cluster   

I t  is  proposed  to  con struct  a  110/33  kV  substat ion  wi th  one  60  MVA t ransformer  at  a  s i te  

a d j ac e n t  t o  t h e  pr o p os ed n e w 110  kV  Omag h-Tamnamore  3 r d  c i rcu i t  approx imat el y  19  km east  

o f  O ma gh  Ma i n  a nd 3 8 km w est  o f  Tamna mor e  M ain.  The  new c i rcu i t  would  be  looped into  th i s  

n e w  c l u st er  h u b .  Fa l l aghea r n  c l u s t er  f i rs t  a p pe a rs  i n  th e T F S  st u d y  f i l e s  i n  w i n t er  2 0 1 4 /15 .   

Pomeroy 110/33 kV Cluster   

T h e  pr o p o s ed e s t a bl i shme n t  o f  a  1 10 / 3 3  k V s u bs t a t i o n  w i t h  o n e  6 0  M VA  t r a n sf o r m er  a t  a  s i t e  

a d j ac e n t  t o  t h e  e x i s t i ng  1 1 0  k V  O ma g h - D u ng a nnon c i rcui t  ‘2 ’  fo l l owing  Tamnamore  Phase  2  

work s  th is  c i r cu i t  wi l l  be  r e -n amed ‘Omagh -Tamnamore’ ,  approxi mate ly  21  km east  o f  Omag h 

Main  and  18 km west  o f  Tamnamore Main.  The  ex ist i ng  c i rcui t  wi l l  be  looped i nto  th i s  new  

c l u st er  s u bst a t i o n .  P o m er o y  c l us t er  f i r s t  a pp e a rs  in  th e  T F S stu d y  f i l e s  i n  w i n t er  2 0 1 4 /15 .   

Mid-Antr im 110/33 kV Cluster   

The  const ruc t ion  of  a  110/33  kV  subs tat ion  wi th  one  60  MVA t ransfor mer  a t  a  s i te  6  km f rom 

the  ex ist ing  Coler a i n e-Kel ls  110  kV  c i r cui t ,  approx i m at el y  2 5  k m  s o u t h ea st  o f  C o l er a i ne  M a i n .  

Th e  ex i s t i ng  c i rc ui t  wi l l  be  l ooped i nt o  th i s  new  c l ust er  subst a t i on  v i a  the  c onstr uc t ion  of  t w o 

por ta l  110  kV  c i rcu i ts  o f  6  km in  length  each.  Th e conductor  is  assumed to  be  Invar ,  s t rung  for  

200 o C.  Th is  c luster  f i rs t  appear s  in  the  TFS  st udy f i les  in  winter  2014 /15.   

Altahul l ion 110/33 kV Cluster   

A new 110/33  kV  substat ion  is  to  be  const ructed  wi th  one  60  MVA t ransfor mer .  The  Al tahul l ion  

C luster  is  to  be  located  approx imat e ly  13  km southwest  o f  L imavady  Main.  A  s ing le  110  kV 

o v e rh e a d  l i ne  c i rc u i t  w i l l  b e  c o n s tr uc t e d  ( AP 1  c on s t r uc t i o n )  to  c o n n e c t  th e  n e w  c l u st e r  h u b  

i n t o  th e  e x i st i ng  1 1 0  k V  m e s h  a t  L i ma v a d y  M ai n .  T h e  c o n d u ctor  i s  l i k el y  to  b e  U p a s;  s t r u ng  f o r  

75 ° C  the  c i rc u i t  i s  l i mi ted  to  a  r a t i ng  o f  144  MVA because  o f  cable  connect i on  in to  L i mavady  

Main.  Th is  c luster  f i rs t  appears  in  the  TFS  s tudy f i les  in  wint er  2014 /15.  

Hannahstown 275/110 kV IBTX 2   

T h e  i nt e r b us  t ra n s f or mer  IB T X 2  at  H a n n ah stow n  i s  t o  b e  r e pl a ce d.  T h e  r e pl ac e m e n t  

t r a n sf o r m er  w i l l  h av e  a  6 0  M V A  t er t i a r y  wi n d i ng .  T h e  a s s et  r e p l ac e m e n t  f i r s t  a pp e ars  i n  t h e  

s t udy  f i l es  dur i ng  w i nt er  2014 /15.  
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Cregagh Main  

I t  i s  pr oposed to  replace  two 75  MVA t ransformers  at  Cregagh Main  wi th  two 90  MVA 

t ransformer s.  The  asset  replac ement  f i rs t  appea r s  i n  t h e  T F S  s t u d y  f i l es  d u r i ng  w i n t er  

2014/15.   

Bal lymena Main  (switchboard)   

I t  i s  pr o p os ed t o  r e pl ac e  t w o  60  MV A  t r a n sf o r m er s  a t  B al l y m e na  s wi tc h b oa rd  w i th  tw o  90  M V A  

t ransformer s.  The  asset  replac ement  f i rs t  appea r s  i n  t h e  T F S  s t u d y  f i l es  d u r i ng  w i n t er  

2014/15.   

Belfast  North  Main 

A new  110/33  kV  subst at i on  at  W hi t la  Str eet  is  to  be  est abl ish ed.  Thi s  subst at i on  w i l l  repl ac e  

t h e  ex is t i n g  1 1 0 / 33  k V  s ub s t a t i o n  a t  Pow e r  S ta t i o n W e s t  (P S W ) .  T h i s  pr o je c t  i s  r e q ui re d  d u e  t o  

the  deter iorat ion  in  condi t ion  o f  the  substat ion  a s s e t s  a t  P SW .  T h e  ex i st i n g  Whi t l a  St r e et  s i t e  

w i l l  b e  r e dev el o p e d  for  a  n e w  3 3  k V s w i t ch b o ard  and pai r  of  90  MVA 110/33  kV  t ransformers .  

The  ex ist ing  Donegal l  to  PSW 110  kV feeders  wi l l  be  turned in  and  connected  to  the  proposed  

ne w  1 1 0/3 3  kV  t ran sfor mer s,  th e  res idual  sect ions  o f  110kV c i rcui ts  to  PSW wi l l  be  

decommiss ioned.  Th is  pr o jec t  f i rst  appears  in  the  TFS  s tudy f i les  in  wint er  2015/16.   

Cam 110/33 kV Cluster  

A new 110/33  kV  substat ion  is  to  be  const ructed  wi th  one  60  MVA t ransfor mer .  The  Cam 

c l u st er  is  to  b e  l o c at ed  a p pr o xi ma t el y  13  k m s o u th  o f  Col e ra i n e M ai n .  A  s i ng l e  1 1 0  k V  

o v e rh e a d l i ne  c i r c ui t  w i l l  b e  c o n st r u ct e d  t o  c o n n ec t  t h e  new  c l u st e r  h u b  int o  C o l er ai ne  M ai n .  

T h e  c o n d u ctor  i s  l i k el y  to  b e  U p as ,  st r u ng  f o r  6 5° C .  T h i s  p r oje c t  i s  e xp e ct e d  t o  b e  c om p l et e d  

by  wint er  2015/16.  

Coolkeeragh-L imavady-Colera ine 110 kV Circuits  

I t  i s  pr o p o se d  t o  r e pl ace  t h e  ex i st i n g  C o o l keeragh-L imavady  110  kV  c i rcu i t  as  wel l  as  the  

C o l e ra i n e - L im a v a d y  1 1 0  k V  c i r c ui t .   T h i s  up r at e  i s  r eq u ir e d  t o  a cc o m m od a t e  th e  w in d  f a r m 

c l u st er s  ex pec t e d t o  c o nne c t  t o  th e  L i m a va d y  M ain  n o d e .  I t  ha s  b e e n a s su m e d  th at  th e  up r at e  

w i l l  be  t o  a  m i xt u r e  of  I nv a r  a n d  G A P  c o n d u c t or s .  W h e n  w o r k s  a r e  c o mpl ete  t h e  c i r c ui ts  w i l l  b e  

up  rated  to  a  min imum of  186  MVA.  Th is  network  r e i n for ce m ent  f i r s t  a p p ea r s  i n  t h e  s t u d y  f i l es  

in  winter  2015/16.   

Donegal l  Main  (South)   

I t  i s  p r o p ose d  t o  r ep l ac e  tw o  60  M V A  t r a ns f or m e r s  a t  D on e g al l  S o u th  wi t h  t wo  9 0  MVA 

t ransformer s.  The  asset  replac ement  f i rs t  appea r s  i n  t h e  T F S  s t u d y  f i l es  d u r i ng  w i n t er  

2015/16.   
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Coolkeeragh-Magherafe lt  275 kV Circui ts   

I t  is  p r op o s ed t o  ch a ng e  t h e  c o n d u ctor  o n  th e  ex is t i ng  d o u bl e  c i r c ui t  t o w er  l i n e .  Th e  pr o p o s e d 

new conduc tor  has  yet  to  be  sel ected  but  may  be  Rubus  500 mm 2  AAAC.  The  new c i rcu i ts  ar e  

assumed to  have  min imum rat ings  of  761  MVA beca u s e  o f  t h e  e x i st i ng  c ab l e  e l e m e n t  i n  e a ch 

c i rcu i t .  Th is  asset  repl acement  f i rs t  appears  in  the  TFS  s tudy f i les  dur ing  winter  2015/16.   

Hannahstown-Lisburn 110 kV Circuits   

The  conductors  on the  Hannahstown-L isburn ’ 1 ’  and  ‘2 ’  110  kV  s ingle  c i rcui ts  are  to  be  

repl aced.  Severa l  c redib le  cont ingencies  cause t he  a b ov e  c i rc u i t s  t o  be  o v er l o a d ed d u r i n g  

h igh  t ra n s f er s  f ro m  N o rth e r n  I r e l a n d t o  I r e l a n d .  W i th  t h e  com p l et i o n  of  t he  4 0 0  kV  N o r th -

S o u t h  t i e - l i ne  t h e  n e t  t ra n s f e r  ca p ab i l i t y  i s  e xpec t e d  to  b e  i n c r ea s e d  i n i t i a l l y  t o  1 00 0  M V A .  

T h e  r at i n g  of  th e  Ha n n ah s t ow n - L is b u r n  c i r c ui ts  h o w ev er  wi l l  r e st r i c t  th a t .  I t  i s  p la n n e d  t o  

c h a ng e  th e  c o n d u c t or s  t o  m a t ch  the  c a b l e  s e ct i o n s ,  i . e .  a  r a t i n g  14 4  M V A .  T h e  pro j e c t  i s  

expected to  be  completed  by  wint er  2016/17.   

Drumquin 110/33 kV Cluster  

A new 110/33  kV  substat ion  is  to  be  const ructed  wi th  one  60  MVA t ransfor mer .  The  Drumquin 

c l u st er  i s  t o  b e  l oc a t ed  a p p r oxi m at e l y  13  k m  nor thwest  of  the  ex ist ing  Ennisk i l len-Omagh 

1 1 0  k V  c i rc ui t .  A  s wi t chi n g  s ta t i o n  i s  t o  b e  e s ta b l i s hed  a t  a  l o c a t i o n  p r o vi s i o n al ly  c a l l e d  

‘ O ma g h - S o ut h . ’  Th is  s wit ch i ng  st a t ion  w i l l  ac c om m o d a t e  a  n e w  1 1 0  k V o v e rh e a d l i ne  c i r c ui t  

f r o m  t h e c l us t e r  a n d  sp l i t  th e  E n ni sk i l l e n -O m agh  c i rc u i t s  i nt o  tw o .  Th e  n e w  1 1 0  kV  c i rc u i t  i s  

assumed to  be  por ta l  wi th  Zebra  conductor  st rung  f or  7 5 ° C .  T h i s  pr oj e ct  i s  ex p ec t ed  t o  be  

completed by  winter  2016/17.  

Limavady Main Extension 

I t  i s  pr o p o s ed t o  e x t e n d  t h e  b u s b ar  at  L i m av a d y  M a i n  t o  ac c om m o d a t e  t urn i n g  i n  th e  e x is t i n g  

Coolkeeragh-Colerai ne  110  kV  c i rc u i t .  The conductor  on  the  turned in  c i rc u i ts  wi l l  then be 

r e pl a c e d wi th  a  mi xt u r e  o f  I n v ar  a n d G AP  c o n d uct o r  w i t h  a  mi n i m u m  r a t in g  o f  1 8 6  MV A .  T hi s  

n e t w o rk  r e i nf o r c e me n t  f i r s t  a pp e a rs  in  the  s tudy f i les  in  wint er  2016/17 .   

Coolkeeragh 275/110 IBTX 1   

T h e  i nt e r b us t r a n sf o r m er  I B T X  1  at  Co o l k e er ag h  is  t o  b e  r e pla c e d  wi th  a  t r a n sf o r m er  t h at  wi l l  

h av e  a  6 0  M V A  t er t i a r y  w i n d i ng .  T h e  a s s e t  r eplacement  f i rst  appear s  in  the  TFS  s tudy  f i les  

dur ing  wint er  2016/17 .   

Airport  Road Main   

I t  i s  p lanned to  const ruct  a  new 110/33  kV  substa t i o n  i n c l u ding  2  x  9 0  MV A  t r a ns f o rme r s  a n d  

3 3  k V s wi tch b o a r d at  A i r p o rt  R o ad.  1 1 0  k V  c a ble s  wi l l  b e  l a i d  f r o m th e D e e S tr e e t  t e r mi n al  

t o w er  di r ec t  t o  th e  t r a ns f o r m er  e n d b o x e s .  I t  i s  p r op o s e d th a t  th e  e x i st i ng  R o seb an k  t o  D e e 

S t r e et  t o w er  l i n e  wi l l  b e  c o n n e c t ed  t o  t h e  110  k V  n e t wo r k  a t  R o seb a n k  i n  a  t e e  o f f  
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ar rang ement .  Th is  wi l l  take  p lac e  a f ter  the  Cast lereag h-Rosebank  110  kV  cables  are  replac ed.  

A i rpor t  Road f i rst  appears  in  the  TFS  s tudy  f i les  dur ing  wint er  2017/18.   

3.6  JOINT NORTHERN IRELAND AND IRELAND APPROVED TRANSMISSION SYSTEM 

DEVELOPMENTS 

T h i s  s ec t i o n i n c l u d es  t r a n s m i ssi on  sy stem developments  which  have  been  approv ed by  both  

NIE  and E i rGr id .  

A  n e w  4 0 0  k V  l i n e  is  cur r e nt l y  b eing  p r og r es se d  b y  E i r G r id  a n d  N o r t he r n  I r e l a n d  E l e ct r i c i t y  

(N IE ) .  The pro ject  a l so  consists  o f  a  new 400/220 kV  st at ion,  provis ional ly  re fer red to  as  the  

M i d - C av a n  st a t i o n ,  th i s  s t a t i o n  i s  be i n g  d e f er red  o u t s i d e the  p e r i o d o f  t h i s  s t at e m ent .  T h e  

400 kV  l ine  wi l l  connect  Woodland 400 kV  s tat ion  in  County  Meath  ( I r l )  and  T u r l e e nan 4 0 0  k V  

s tat ion  in  County  Tyrone  (NI ) .  A  new 400 kV  s tat ion  at  Tur leenan is  a lso  requi red.  The  

T u r l e e na n  s ta t i o n  w i l l  i n i t i a l l y  be  equipped wi th  two  500 MVA t ransformers  wi th  a  spare  base  

and  swi tch gear  bays  for  a  th i rd .  Th e  Tamnamore-Tandragee  and Magherafel t -  Tandragee  

c i rcu i ts  wi l l  be  looped into  the  275  kV  double  busbar  in  Tur l eenan 400 kV s tat ion.  Th e pro ject  

h a s  i n  p r i n c ip l e  R e g u l at or y  a n d N I E  Ex e c ut i v e  a p pr o v al .  

In  the  ev ent  o f  a  loss  o f  the  ex ist ing  275  kV  double  c i rcu i t  connect ing  the  t ransmissi on  

system of  I re land  and the  Nor thern  I re land  t ransmission  system,  the  pr e- fau l t  t ransf er s  woul d  

be  d i rect ed  across  the Let terkenny  -  St raba ne  and Corraclassy  -  Enni sk i l len 110  kV  cross-

b o r d e r  c i rcu i t s .  I n  th is  i n s t a nc e ,  t o  g u a r d  agai nst  damage to  these  l ines,  protec t ion  

equipment  wi l l  swi tch  out  the  110 kV  c i rcui ts  r e s ul t i n g  i n  s e p a r a t i o n o f  the  two systems.  

System separ at ion,  depending  on  the  pre-sepa rat i o n  f l ow  on  t h e  L o ut h  -  T a n d r a g ee  2 7 5  k V  

d o u b l e  c i r cui t ,  m a y  r es ul t  i n  a  gen e ra t i o n  s ur pl us  o n  o n e  s y s t e m  a n d  a  def ic i t  on  the  other .  

The  syst em wi th  a  supply  def i c i t  may  be  requi red  to  d isconnect  dema nd customers .  Th e 

s ys te m w i th  the  supply  sur plus  may  have d i f f icu l ty  st abi l is ing  the system f requency.  The  

i m p a ct  o f  pot e n t i a l  s y st e m  s e p ar at i o n  o n  e a ch s y s t e m  d oe s  r e s ul t  i n  c o n s t r a i nt s  o n  t h e  

amount  of  power  that  can  be  t rans fer red between the  two systems.   

The  new c i rcu i t  wi l l  have a  ra t ing  o f  approx  1500 M V A .  H ow e v e r  wi t h  o n l y  t w o  t r a n s f orm e r s  i n  

serv ice  in i t ia l ly  a t  Tur leenan,  power  f low s  on  the  c i rcu i t  wi l l  be  l imi ted  to  1000 MVA.  Al l  

s w i t ch g e a r  w i l l  h av e  a  f a u l t  r a t i n g  of  4 0  k A .  Th is  pro jec t  f i rs t  appear s  in  the  TFS  s tudy  f i les  

dur ing  winter  2016/17.  Once  th is  connect ion  is  est a bl i sh e d,  t h e  c o n s tr a in t s  o n  t he  ex i st i ng  

Tandrag ee-Louth  275  kV  doubl e  c i rcui t  wi l l  be  s igni f icant ly  reduced.  
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3.7 CONNECTION OF NEW GENERATION STATIONS 

C h a p te r  5  des c r i b e s  t he  f u t ur e  g e n er a t or s  t ha t  ar e  i nc l ude d  i n  th is  T F S .  T a b l e  3 - 5  sho w s  th e  

c o n n e c t i o n  m e t h o d f or  th e  f u t ur e  g en e r a t or s .   

Tabl e  3 -5  P lanned Connect ion  Meth ods  o f  F ut u r e  G e n e rat or s  

G enerat or  P lanned Connect ion  Method 
A l tahul l ion 1 ,  2  &  3  Connected  to  the  future  A l t ah ul l i o n 1 1 0  k V  s u b s t a t i o n ,  i t sel f  r a d i a l l y -

con n ected to  L i mavady 110  kV substat ion 

A l tamuskin  Connected  to  a  new Fal lag hearn  110  kV  substat ion,  i tsel f  looped into  

t h e  f ut u r e  Oma gh - T a m n amo r e  1 10  k V c i rc u i t  

A l t g ol a n 

( E x t e ns i o n )  

C o n n e c t e d  to  t h e  f u t ur e  M ag h er a k eel  1 1 0  kV  s ub s t a t i o n ,  i tse l f  r a di a l l y -

con n ected to  L i mavady 110  kV substat ion 

A t h ea N e w  At hea  110  k V s u b st at i o n t a i l - c o nn e c t e d i nt o  T r i e n 1 1 0  k V  s u b s t at i o n  

A t h ea  W i n d F a r m 

( E x t e ns i o n )  

 

Connected into  the pl anned Athea 110  kV substat ion 

B al la k el l y  Connec t e d  to  a  new  B a l la k e l l y  220 kV  substat ion,  i tse l f  ta i l -c onnected 

i n t o  L o u th  2 2 0  k V s u b s ta t i o n  

B al l yr e agh  Tem p o  C o n n e c t e d int o  t h e  ex is t ing  Ennisk i l len  110  kV  substat ion 

B indoo W ind Far m 

( E x t e ns i o n )  

C o n n e c t e d int o  t h e  ex i st i n g  R a tr u s san 1 1 0  kV  s u bs t a t i o n 

B o ol t i ag h W i n d 

Farm (Extensi on)  

C o n n e c t e d int o  t h e ex i st i n g  B oo l t ia gh  1 1 0 k V s u bs t a t i o n 

Broc kaghboy Connected in to  the  ex ist ing  L imavady  110  kV  substat ion 

Cam Connected  into  th e  future  Cam 110  kV  substat ion,  i t sel f  radi a l ly -

c o n n e c t e d i nt o  C ol e ra i n e 1 1 0  k V s u b sta t i o n 

Carn  Hi l l  Connected into  the  ex ist i ng  Carnmoney  110 kV  substat i on 

C a r r i c k at ai ne  C o n n e c t e d int o  t h e  ex i st i n g  K i l l y m al l a gh t  1 1 0  k V  s u b s t at i o n 

Cast lecr a ig  Connected  into  the  future  Drumquin 110  kV  subs tat ion,  i tsel f  radi al ly -

connected into  Omag h South  110 kV  substat ion 

Caul stown Connected  to  a  new Caul stown 110  kV  s u b s t at i o n,  i t se l f  c o n ne c t e d  i n t o  

t h e  ex i st i ng  P la t i n-Cor duf f  110  kV l i ne  

Churchhi l l   Connected  into  the  future  Magherakeel  110  kV  substat ion,  i tsel f  

radia l ly -connected into  Omagh 110  kV  substat ion 

C loghboola  Connected  to  a  new Knoc knagashel  110  kV  substat ion;  i tsel f  ta i led  in to  

T r i e n 1 1 0  k V  s u b s t at i o n  

C l o o n t y  C o n n e c t e d int o  t h e  ex i st i n g  C o l e r ai ne  1 1 0 k V  s u bs t a t i o n 
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Tabl e  3 -5  P lanned Connect ion  Methods  of  F ut u r e  G e n e ra t or s  (c o n t i n ue d )  

G e nerat or  P lanned Connect ion  Method 
C l u nahi l l  Con n ec ted  into  th e  future  Dr umquin 110  kV  substat i on,  i t sel f  radi al ly -

connected into  Omag h South  110 kV  substat ion 

C orb y  K nowe Con n ec ted into  the  ex ist i ng  Antr im 110  kV substat ion 

C o r n a v ar r ow C o n n e c t e d  int o  th e  fut ur e  Dr u m q ui n 1 1 0  k V  s u bs t a t i o n ,  i t s el f  r a di al l y -

connected into  Omag h South  110 kV  substat ion 

C re agh C oncr ete  Con n ected into  the  ex ist i ng  Bal lymena 110 kV  substat i on 

Cregganconroe  Connected  to  a  new Pomeroy  110  kV  substat ion,  i tsel f  looped into  the 

future  Omagh-Tamnamore  110 kV  c i rcu i t  

Cr igshane Connected  into  the  future  Magherakeel  110  kV  substat ion,  i tsel f  

radia l ly -connected into  Omagh 110  kV  substat ion 

C r o c k ag ar r on  

( E x t e ns i o n )  

Connected into  the  ex ist i ng  Dung annan 110 kV  substat i on 

Crockbrack Connected  to  a  new Pomeroy  110  kV  substat ion,  i tsel f  looped into  the  

future  Omagh-Tamnamore  110 kV  c i rcu i t  

Crockdun Connected  to  a  new Pomeroy  110  kV  substat ion,  i tsel f  looped into  the  

future  Omagh-Tamnamore  110 kV  c i rcu i t  

Cui l l een Connected  to  a  new Cui l l een  110  kV  substat ion,  i tse l f  ta i l -connected 

into  Ath lone 110  kV  substat ion 

Drumadarr ag h Connected into  the  ex ist i ng  Larne  110  kV substat i on 

Drumqui n Connected  into  th e  new Drumqui n  110  kV  substat i on,  i tse l f  radi a l ly -

connected into  Omag h South  110 kV  substat ion 

Dunbeg Connected  into  th e  new Cam 110 kV  substat ion,  i t sel f  radi a l ly  -

c o n n e c t e d i nt o  C ol e ra i n e 1 1 0  k V s u b sta t i o n 

Dunmore Connected  into  the  future  Cam 110  kV  substat ion,  i tse l f  rad ia l ly  -

c o n n e c t e d i nt o  C ol e ra i n e 1 1 0  k V s u b sta t i o n 

East  Coast  

O f f sh or e  

Connected into  the  ex is t ing  Tandragee  110 kV substat ion 

Egl ish  Con n ec ted into  the  ex ist i ng  K i l lymal lagh t  110  kV  substat ion 

Eshmor e Connected  to  a  new Fal lag hearn  110  kV  substat ion,  i tsel f  looped into  

t h e  f ut u r e  Oma gh - T a m n amo r e  1 10  k V c i rc u i t  

G lanlee  Wi nd Farm 

( E x t e ns i o n )  

Connec t ed int o  t h e  ex i st i ng  G la nl ee  110  kV s ubsta t i on 

G l e n b u c k 1  &  2  C o n n e c t e d  int o  t h e  fut ur e  M i d -A n t r im 1 1 0  k V  s u b s t a t i o n  l oop e d  i n t o  th e  

Colera ine-Kel ls  110  kV c i rcu i t  

G l enconway Connected into  the  ex is t i ng  K i l l ymal lagh t  110  kV  substat i on 
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Tabl e  3 -5  P lanned Connect ion  Methods  of  F ut u r e  G e n e ra t or s  (c o n t i n ue d )  

G enerat or  P lanned Connect ion  Method 
Gort f i nbar  Connected  to  a  new Pomeroy  110  kV  substat ion,  i tsel f  looped into  the 

future  Omagh-Tamnamore  110 kV  c i rcu i t  

G lanlee  Wi nd Farm 

( E x t e ns i o n )  

Connec t ed int o  t h e  ex i st i ng  G la nl ee  110  kV s ubsta t i on 

Innishat ive  Connected  to  a  new Pomeroy  110  kV  substat ion,  i tsel f  looped into  the 

future  Omagh-Tamnamore  110 kV  c i rcu i t  

K e e l d er r y  N e w  K n o c ka v a n n a  1 1 0 k V  s u b s t at i o n  l o o p e d i n t o  t h e  A g a n n yg a l -

D err ybr i en  110  kV  c i rc ui t  

Knocknagreenan Connected  to  a  new Knocknagreenan 110  kV  substat ion,  i tsel f  ta i l -

c o n n e c t e d i nt o  C ar r i ga d roh i d  1 1 0 k V s u b s t at i o n 

L o n g  M o u n tai n  C o n n e c t e d  int o  t h e  fut ur e  M i d -Antr im 110  kV  substat ion  loop ed into  the 

Colera ine-Kel ls  110  kV c i rcu i t  

M a gh er a k e el  C o n n e c t e d  int o  th e  f u t ure  M agh e r akeel  1 10  k V s ub s t a t i o n ,  i t se l f  r a di al l y  

-con n ected into  Omagh 110  kV substat ion 

Maydown Biomass Connected into  the ex ist ing  Cool keeragh 110 kV substat ion 

Meenakeeran  Connected  into  the  future  Magherakeel  110  kV  substat ion,  i tsel f  

radia l ly -connected into  Omagh 110  kV  substat ion 

M i d - A nt r i m C o n n e c t e d  int o  t h e  f ut ur e  M i d - A nt r im 1 1 0  k V  s u b s t a t i o n ,  i t se l f  l o o p e d 

into  the  Colera ine-Kel ls  110  kV c i rcu i t  

Moneypoi nt  Connected into  ex is t ing  M o n e y p oi n t  s u b s t at i o n at  1 1 0  k V  

Mul lynav eagh Connected into  the  ex ist i ng  Dr umnakel ly  110 kV substat i on 

Mulreavy  New Mulreavy  110  kV  substat i on  ta i l -c onnected in to  Cathaleen's  Fal l  

110  kV substat ion  

Nore  Power  Connected  to  a  new Nore  110  kV  s ub s t a t i o n ,  i tse l f  t a i l -c o n n e c t e d  i n t o  

K i lkenny  110 kV  substat ion   

O r a  M oo r e  C o n n e c t e d int o  t h e  ex i st i ng  Ennisk i l len  110  kV  substat ion 

P igeon Top Connected  in to  th e  future  Dr umquin  110  kV  substat ion,  i tsel f  

radia l ly -connected into  Omagh South  110 kV subs tat ion 

S e e gr o n a n C o n n e c t e d  int o  th e  f ut ur e  M ag h er a ke e l  1 1 0  kV  s u b s t at i o n,  i t s el f  t a i l -

connected into  Omag h 110  kV substat i on 

S lat beg  Connected  to  a  new Fal lag hearn  110  kV  substat ion,  i tsel f  looped into  

t h e  f ut u r e  Oma gh - T a m n amo r e  1 10  k V c i rc u i t  

S l ieve  D ivena  2  Connected  to  a  new Fal lag hearn  110  kV  substat ion,  i tsel f  looped into  

t h e  f ut u r e  Oma gh - T a m n amo r e  1 10  k V c i rc u i t  

Smulgedon Connected into  the  ex ist ing  L imavady  110  kV  substat ion 
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Tabl e  3 -5  P lanned Connect ion  Methods  of  F ut u r e  G e n e ra t or s  (c o n t i n ue d )  

G enerat or  P lanned Connect ion  Method 
Sui r  Connected  to  a  new Sui r  110  kV  subst a t i o n ,  i t se l f  t a i l - c o n nec t e d  i n to  

Cahir  110  kV substat i on 

T h o r n og   C o n n e c t e d  int o  th e  f u t ure  M agh e r akeel  1 10  k V s ub s t a t i o n ,  i t se l f  r a di al l y  

-c on n ected into  Omagh 110  kV substat ion 

T ievnament a  Connected  into  the  future  Magherakeel  110  kV s ubs t a t i on,  i t se l f  r a di a l l y  

-con n ected into  Omagh 110  kV substat ion 

Tul l yna g eer  Connec t ed int o  t h e  ex is t ing  Newry  110  kV substat ion 
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3.8 CONNECTION OF NEW INTERFACE STATIONS 

Transmiss ion  in ter face  st at ions  are  the  points  o f  connect ion  between the  t ransmiss ion  system 

a nd the  d is t r i but i on  syst em,  or  c onnect ing  110  kV  connected  customer s.  Table  3 -6  l is ts  the  

p l anned new 110  kV  s tat ions  connect ing  the  d is t r ibut ion system or  connect ing  110  kV  

customer s  to  the  t ransmissi on  syst em,  for  the  per iod  covered  by  th is  st atement .  These  

s tat ions  are  inc luded in  the  appropr iat e  ne t w or k  m o d e l s  a cc o r ding  t o  t h ei r  e x p e c te d  

connect ion  da te .  Deta i l s  o f  the  connect ions  and da t e s  a re  g iven  i n  S e ct i on  B . 2  i n  A p pen d i x  B.  

Tabl e  3 -6  P lanned 110  kV  Stat ions  

Stat ion Code  Nearest  Main  Town or  

Load Centre  

County   

Adamstow n ADM Lucan   Dubl in  

A i r po rt  R o a d A I R  B el f a st  D o w n 

Ardnag appary  AGY Na  Doi r í  Beag a Donegal   

Ba l l ycummin BCM Raheen L imer ick  

B al l yr ag ge t  B G T B al l yragget  K i lkenny   

B a n og e   B OG G o rey  W e x fo r d  

B el f a st  N or th  M ai n  B N M B el f a st  A n t r i m 

B r ac kl one B RA P ort ar l i ngt on La oi s  

Cherrywood CHE Loughl instown Dubl in  

H a rt n e tt 's  Cro s s  H T S M a cr o o m C o r k  

H e u s ton  H EU H e u s ton  St at i o n D u b l i n  

Nenagh NEN Nenagh T ipperary  

Knockmul len KNM New Ross Wexford  

Ra l apanne RAL  Ral apanne Kerry  

Screeb SCR Camus Íochtar  Galway 

Stevenstow n SVN Drogheda Louth  
 

3.9 DETAILED TRANSMISSION SYSTEM INFORMATION 

F i g u r e  A - 1  i n  A p p e n d i x  A  p r e s e nt s  a  g e o g r a ph i c a l  m a p  o f  t h e  a l l - i s l a n d  t r ans m i s si o n  s y s t e m  a t  

t h e  b eg i n ni n g  of  J u l y  2 0 11 .  T hi s  i s  a l so  av a i l a bl e  in  A 3  f or m at  in  A p p e n di x  J .  

T h e  e l e ct r i ca l  c h a r ac t er i s t i cs  a n d  ca p a ci t y  r at ings  of  the  ex is t ing  t ransmissi on  system ar e  

i n c l u d e d i n  th e  f o l l ow i ng t a bl e s  i n  S ec t ion  B . 1  of  A p p e n d ix  B :  

  Tables  B-2  to  B-5  l is t  the  e l ec t r ical  char acter ist ics  o f  the  ex is t ing  ov er head l ines  and 

u n d e r gr o u n d c a b l e s  at  th e  di f f er e n t  v ol t ag e  l eve l s .  Eq u ip m e n t  r at i ng s  f o r  I r e l a n d ’ s  

t ransmi ssion  system ar e  sh own in  MVA for  wint er  and  for  summer  re ferenc e  
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temperatur e  condi t ions,  5C and 25C  r e s p e ct iv el y .  T h e  r a t i ng s  o f  t h e  N or th e r n  I r e l a nd  

t ransmi ssion  system equipment  ar e  shown in  MVA for  wint er ,  autumn and summer.  

  Tabl es  B -6 t o  B -10 l is t  dat a  f or  each  ex is t ing  t ransmiss ion  system connect ed  

t r a n sf o r m er .  T h e  d at a  i nc l u d es  i mp ed a n c e  v al u es ,  n a m e pl ate  r at i ng s  a nd  t a p r a ng es .  

T h e  v ol t ag e  t a p pi n g  r a ng e  f or  e ac h  t r a n sf o r m er  i s  g iv e n  a s  t h e  p e rc e n t ag e  d ev ia t i o n 

f r om th e  nomi nal  v o l t age  r at i o  at  the  tw o ex t r eme t ap  posi t i ons.   

  Table  B-11  l is ts  deta i ls  of  the  ph ase shi f t i ng  t r a nsf or mer s  th roug hout  th e  i s l a nd.   

  Table  B-12  inc ludes the  Mvar  capaci ty  da t a  f o r  e x i s t i ng  r e ac t i ve  com p e n s a t i o n  

dev ices .  

  F igure  A-2  in  Appendix  A  presents  a  geog rap h i ca l  m a p  of  t h e  a l l - i s l a n d  t r a n s mi s si on  

s y s t e m a s  for e c as t  i n  2 0 1 8 ,  i nc l udi n g  the p lanned developments .  The  schemat ic  

network  d iag rams in  Appendix  A  show s na p sh o t s  of  t h e  e x i st i ng  and  p l a n n e d  

t ransmi ssi on  d ev elopmen ts  a t  the  end  of  2011 ,  2012,  2015  and 2018.  The  d iagrams 

indicate  s tat ions,  c i rcui ts ,  t ransformers ,  generat ion,  react ive  dev ices  and  phase  

s h i f t i n g  t r a ns f o r m er s .  

The  e l e ct r ic a l  ch ar acter i st i cs  and  capaci ty  rat ing s  of  p l anned t ransmi ssion  system 

d e v el o p m e nts  ar e  i n c l u de d  i n  th e f o l l o wi n g ta b les  i n  S e ct i o n  B . 2  of  Ap p e ndi x  B:  

  Tabl es  B-13  to  B-17  conta in  data  for  ne w l ines  and  cables  and  p lanned changes  to  

ex is t ing  l ine  and  cabl e  data  on  an annual  basi s .  Th ese  tables  inc lude a  column to  

i n d i c a t e  w h e t h er  e a c h  l i s t e d  i t e m  o f  p la nt  i s  b e i n g  a d ded ,  a m e n d e d o r  d e l et e d .  

C h a n g es  r e l a t i ng  t o  a  p ar t i c ul a r  d ev el o p m e nt  pr o je c t  a r e  gr o up e d  t og et he r  a n d  h e a d ed 

by  a  pro ject  descr ipt ion which  inc l udes  th e  Ca pi t a l  P r oj e ct  ( CP )  number  w i th  res p ect  

t o  I r e l a n d  a nd  a  S O N I  d e sc r ip t i o n  h e adi n g  f or  N or th e r n I re l a n d.   

  Tabl es  B-18 to  B-22  l is t  the  deta i l s  o f  the  p lanned network  t ransformers.   

  T a b l e s  B - 23  t o  B - 2 4  i nc l u d e  t h e  Mv ar  c a p ac i t y  d a t a  f or  p l a nn e d  r e a ct iv e  c o m p e n s a t ion  

dev ices .  

  T a b l e s  B - 2 5 t o  B - 2 6  l is t  t h e  d e tai l s  o f  th e  p l a n n e d N or th e r n  I r e l and  i n t er b u s  

t ransformer s  on  a  three  winding  basis .  

E lect r ica l  character ist ics  o f  fu ture  t ransmiss ion  system pl ant  or  ch anges  to  the  e lect r ica l  

char acter ist ics  brought  about  by  p lanned t ransmis s i o n  s y st em d e v e l op me n t s  a r e  pr el i mi n a r y .  

E lect r ica l  character ist ics  wi l l  be  rev iewed when the  p lant  is  commissioned.  
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4 DEMAND 

T h e  f l o w  of  p o w e r  o n  th e  t r a n s mi ss i o n  s y st e m i s  d et e r mine d  l ar g el y  b y  t h e  g e n er a t i o n  

f e e d i ng  i nt o  i t  a n d  th e  d e m a n d  t ha t  i s  d r aw n  f ro m  i t .  T h i s  c h ap t er  d e als  w i t h  for eca s t s  of  

the  tota l  peak  demand on  the  t ransmiss ion system,  and  of  demand at  indi v idual  

t ransmi ss ion-connected s tat ions.   

The  Al l - Is land Generat ion  Capaci ty  St atement  2012-2021 ,  publ ished by  the  E i rGr id  and SONI  

in  Dece mb er  2 011 )  con tain s  for ec asts  o f  fu ture  energy  consumpt ion and  demand for  the  ten-

year  per iod to  2021.   

4.1 FORECASTS OF TRANSMISSION PEAKS 

Table  4-1  presents  the  median  winter  peak  fo recasts  o f  t ransmissi on  demand for  the  seven 

years  2012  to  2018,  as  publ ished in  the  GCS,  and  compar es  them wi th  those  f r om the 

p r ev i o u s G CS .  T h e  c u r r ent  d e m a n d  for e c as t s  r e f l e ct  a n  a v era g e  a n n u a l  i n c r ea s e  i n  w i n t er  

peak  demand of  1 .2% o v er  the  per iod  2012  to  2018.  Th is  is  approx imat e ly  0 .5% less  than 

that  pr edic ted  in  the  Al l - Is land  Generat ion  Ca pa c i t y  St at ement  2011 -2020,  which  forecast  

1 .7% av erage  annual  incr ease in  wi nt er  peak demand.    

Table  4-1  Compar ison  of  Peak Dema nd Forecast  wi th  Prev ious GCS 

 2012  2013  2014  2015  2015  2016  2018 

G CS 2012-2021  (MW)  6,348 6,441 6 ,540 6 , 6 3 0 6,711  6 ,780 6,851  

GCS 2011-2020 (MW) 6,363  6,494 6,631  6 ,757  6 ,864 6,957  7 ,052  

Di f ference  (M W) -15  -53  -91  - 127  -153  -177  -201  

W hi l e  i t  is  d i f f i c ul t  t o  a c c ur a t el y  pr e d ic t  a  p e ak  d e m a n d  f ig u r e  f or  a  par t i c ul ar  y e a r ,  th e  

forecasts  in  Table  4-1  may  be  taken  as  indicat ive  o f  a  genera l  t rend  in  demand grow th.  In  

T a b l e  4 - 2 ,  fou r  d e m a n d v a l ue s  a r e  p r e s e nt e d  for  each  year :  the  wint er  peak,  the  summer  

peak,  the  summer  val ley  and  autumn peak.  
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Table  4-2  Transmissi on Demand Forecast  

Year  

A l l - Is land  Winter  

P e a k ( MW ) 

A l l - Is land  Summer  

P e a k ( MW ) 

A l l - Is land  Summer  

Val ley  (MW) 

Autumn 

P e a k ( MW ) 

I r l  N I  I r l  N I  I r l  N I  N I  

2012  
6,384 5 ,086 2,172  

1 ,489 
4,653  1 ,731  3 ,722 1 ,364 1 ,675  497 

2013  
6,441  5 ,162  2 ,204 

1 ,508 
4,726 1 ,753  3 ,781  1 ,381  1 ,701  503  

2014  
6,540 5 ,241  2 ,23 8 

1 , 5 3 0 
4,799 1 ,779  3 ,83 9 1 ,402 1 ,728 511  

2015  
6 ,630 5 ,314  2 ,269 

1 ,553  
4 ,863  1 ,806 3 ,890 1 ,423  1 ,751  518  

2016  
6,711  5 ,3 79  2,297  

1 ,576  
4,918 1 ,833  3 ,934 1 ,444 1 ,770 526 

2017  
6,780 5 ,434 2,319  

1 ,600 
4,959  1 ,861  3 ,967 1 ,466 1 ,785  534  

2018 
6,851  5 ,490 2,343  

1 ,625  
5 ,002 1 ,889 4,002 1 ,489 1 ,801  542  

 

Northern I reland Transmission Peaks 

T h e  w i nt e r  p e a k  f i g ur es  r e p r es e n t  t h e  ex p e ct ed  a n n u a l  s en t  o u t  p e a k d e m a n d s  t h a t  ar e  

f ore cas t  to  oc c ur  d ur i ng  th e  wi nt er  per iod  def ined  as  betw een November  and Febr uary  e .g .  

t h e  2 0 1 2  f o rec a s t  of  1 ,7 31  MW  i s  th e  m a x i m u m d em a n d  p ro j ect e d  t o  o c c ur  i n  wi n te r  2 01 2 / 1 3 .  

The  summer  peak  re fers  to  the  averag e  peak value  between May  and  August .  Th is  is  

typ ical ly  21 .2% lower  than  the  wi nter  peak.  Whi le  the  ov era l l  t ransmiss ion  system power  

f l ow  m a y  b e  l o w e r  i n  s u m m e r  t h a n i n  w i n t er ,  t h i s  m a y  n o t  b e  t h e  c as e  f o r  f l o w s o n  a l l  

c i rcu i ts .  In  addi t ion,  the  capa ci ty  of  overhead l ines  is  lower  because  of  h igher  ambient  

t e m p e ra t ur es ,  wh i l e  n etw o r k  m ai n t en a n c e ,  n o r ma l l y  c ar r i e d  o u t  i n  t h e  Ma r ch  t o  Sep te m b e r  

per iod,  c an  rest r i c t  th e  net w or k,  f ur th er  r educi ng  i t s  c apabi l i ty  t o  t r anspor t  pow er .  

The  summer  min imum is  re fer red  to  as  the  summer  v al l e y  i n  t h i s  T FS .  S um m e r  v al l e y  c a s e s  

examine the impact  o f  less  demand and less  c o n v e nt i o n al  g e n er at i o n d i sp a tc h ed.  T hi s  

min imum condi t ion  is  o f  pa r t icul ar  interest  when assess ing  the  capabi l i ty  o f  the  

t ransmi ss ion  system to  connect  new g enerat i on.  Wi th  l oca l  demand at  a  min imum,  th e  

c o n n e c t i n g  gen e r a t or  m us t  e x por t  m or e  o f  i t s  power  across  the  t ransmi ssion  system than  at  

peak  t imes.  The  forecasts  o f  summer  val ley  demands  in  Table  4-2  assume a  f igure  o f  28.7% 

of  the  annual  maximum demand,  which  is  consistent  w i t h  h i st or i c al  s ummer  v al ley  dema nd 

d a t a .  
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The  autumn peak  re fers  to  the  averag e  peak  value  in  the  spr ing-autumn season which  

o c c u rs  b e t we e n  S e p t e mb e r  –  O c t o ber  a n d  M a rch  -  A p r i l .  T his  i s  t y pi c al l y  1 4 %  l o w e r  t h a n  th e  

w i n t er  pea k .  W h i l e  t h e  ov e r a l l  t r a nsm i s si o n  s y stem power  f low may  be  lower  in  autumn than  

i n  wi n t er ,  th i s  m a y  n o t  b e  t he  c a se  f o r  f l ow s  o n  a l l  c i rc u i t s .  I n  a d di t io n ,  t he  c apa c i t y  of  

o v e r h e a d  l i nes  i s  l ow e r  bec a u s e  o f  h i g h er  ambient  temper atures,  whi le  t ransmissi on  system 

m a i n t e n a nc e,  n o r m al l y  c a rr i e d o u t  i n  th e  a u t um n  p e r i o d ,  c a n  r es tr ic t  t he  t r a n s mi s si o n 

system,  fur ther  reduci ng  i ts  capabi l i ty  to  t ransport  power .  

I re land Transmission Peaks 

The  wint er  peak  f igures  represent  the  expected annual  peak demands  that  are  forecast  to  

oc c ur  i n  the  Oc t ober  to  Febr uar y  w i nt er  per i od  o f  each  year  e .g . ,  the  2012  forecast  o f  

4 ,653  MW is  the  maximum demand pro j ec t e d to  oc c u r  i n  wi n t er  2 0 1 2 / 13 .  

T h e  s u m m e r  p e a k  r e f er s  t o  t h e  av era g e  p e ak  v al u e  b e t w e e n M a r ch  a n d  S e p t e m b er .  T h i s  i s  

t y p ic al l y  2 0%  l o w e r  t han t h e  wi n t er  p e a k .  Wh i l e  the  ov era l l  t ransmiss io n  s y s t e m  p ow er  f l ow  

m a y  b e  l ow er  i n  sum m e r  t h a n  i n  wi n te r ,  t h i s  m a y  n o t  b e  th e  ca s e  f or  f l o ws  o n  a l l  c i r cu i t s .  I n  

a d d i t i o n ,  t h e  c a p a ci t y  of  o v e r h e ad l i n e s  i s  l ower  b e c a u s e  of  h i g h er  a m bi e n t  t e mp e r a t u r es ,  

w hi l e  n e t wor k  m a i nt e n an c e ,  n o r m al l y  c a rr i e d  o ut  i n  t h e  M arc h  t o  S e pt em b e r  p e r i o d,  c a n  

rest r ic t  the  network,  fur ther  reduci ng  i ts  capabi l i ty  to  t ransport  power .  

T h e  a n n u a l  m i n i m u m  i s  r e f er r e d  t o  a s  t h e  s u mme r  v al l e y  in  t h i s  T F S .  S u m m e r  v al l e y  c a s e s  

e x a m i n e  t h e  i m p a ct  of  l e s s  d e ma n d  a n d  l ess  generat ion  d ispatched.  Th is  min imum 

condi t ion  is  o f  par t icul ar  in terest  when assess ing  the capabi l i ty  of  the  t ransmission  system 

to  connect  new g enerat ion.  Wi th  l oca l  demand at  a  min imum,  the  connect ing  g enerator  must  

e xpor t  more  o f  i ts  power  acr oss  the  t r ansmi ssion  system than  at  peak  t imes.  Th e  forecast s  

o f  summer  val ley  demands  in  Table  4-2  assume a  f i gure  of  36% of  the  annual  maximum 

d e m a n d ,  w hic h  i s  con s i sten t  wi t h  h i sto r ic al  s u m me r  v al l e y  dem a n d  d at a .  

4.2 DEMAND PROFILES 

E l e ct r i c i t y  us a g e  fo l l ows  s o m e  g e ner al l y  ac c ept ed  pat terns.  For  example,  annual  peak  

demand occurs  between 17 .00  and 1 9 .00  on  wi n t e r  w e e k d a y  e v e n i ng s,  w h i l e  m i ni m um  u s a g e 

occurs  dur ing  summer  weekend ni ght - t ime hours.  

Generated Peak Demand Prof i les 

F ig u r e  4 - 1  sh o w s  t h e  G en e r a t e d  P e ak  D e m a n d  P r o f i l es  o f  I re l a n d  a n d  Nor th e r n  I r e la n d  f o r  

t h e  Wi n t er  P e a k  p er i od  o f  2 0 1 0 / 1 1 .  I t  i s  q ui te  unusual  that  the  peak demand of  Nor thern  

I re l and  and I re land  occurred  on  the  same day  and  a t  t h e  s a m e t i m e;  h i s t or i c al l y  t h i s  h a s  n o t  

been  the  case.  In  th is  instance,  th is  occurr ence  may  be  at t r ibut able  to  the  very  cold  

temperatur es  ex per ienced  across  the ent i re  is land at  th is  t ime.  
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F ig u r e  4 - 1  G e n e r a ted  P ea k  Demand Prof i l es  for  2010/11  

Al l - Is land Demand Profi les 

F ig ur e  4 -2  sh ow s th e  prof i l es  o f  Wi nt er  Peak,  Summer  P eak and Summer  Val l ey  on  an a l l -

is la nd  bas i s  an d  the per cen tage  d e man d  a t t r i b u tabl e  t o  e a ch jur i s di ct i o n  dur i ng  t he  pea k  

and va l ley  sc enar ios .  
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F ig u r e  4 - 2  A l l - I s l a n d D ai ly  D e m a n d P ro f i l e s  f or  Y ea r  2 0 10 

Al l - Is land Weekly  Demand Peaks 

F ig ur e  4 -3  be l ow sh ows t h e  pr of i l e  for  t h e  Al l - Is land,  Nor th ern  I r e l and and I r e l and weekl y  

p e a k s a cr o ss  t h e  y e ar  for  2 0 1 0 .  

 

F i g u r e  4 -3  W e e k l y  P e a k Va l u e s  f or  Y ea r  2 0 10 
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4.3  NORTHERN IRELAND LOAD DURATION CURVE 

F ig u r e  4 -4  sh o w s  t h e  N or th e r n  I r e l a nd  l o a d  d ur a t i on  c urv e  f or  2011/12.  Th e  c urv e  sh ow s th e  

pe rce ntage  o f  t i me i n  the  y ear  that  a  par t ic u l a r  d e m a n d  v al ue  w a s  ex c e ede d .  F o r  ex amp l e ,  

demand ex ceeded 1 , 000 M W f or  mor e  th an 55% of  th e  t i me.   

 

F ig u r e  4 - 4:  N o r th e r n I re l a n d  L o a d D ur a t i o n  C ur ve  2 0 1 1 / 1 2 

 

4.4 FORECAST DEMAND AT TRANSMISSION INTERFACE STATIONS 

Transmiss ion  in ter face  s tat ions  ar e  the  poi nt s  o f  c o n n e ct i o n  b e tw e e n t h e  t r a ns mi s si o n  

system and the d is t r ibut ion  syst em,  or  connec t i ng  1 1 0 k V c on n e c t e d  c u st o m e r s .  T h es e  ar e  

most ly  110  kV  s tat ions.  In  Dubl in  c i ty ,  wher e  t h e  D i st r i but i o n  S y st em O p e ra t or  ( D S O )  

operat es  the 110  kV  network,  the  in ter f a ce  i s  u s u al l y  at  2 2 0 k V s ta t i o n s .  

Appendix  C  l is ts  the  forecast  demands  at  ea ch t ransmi ssion  in ter face  s tat ion  at  wi nter  

peak,  summer  peak  and  summer  val ley  for  a l l  years  f rom 2012  to  2018.  Demand pro jec t ions  

a t  ind iv id ual  t r an smi ssion  s tat i on s are  developed f rom the  system demand forecasts  on  a  

top- down  bas i s .  T he  for ecast i ng  p r ocess  inc l udes r e g ul a r  m o ni t or i ng  a n d  rev ie w  o f  t rend s  i n  

consumpt ion in  a l l  par ts  o f  the  country .  The  a l locat ion  o f  the  system demand forecast  t o  

each  s tat ion is  pr o- rata  based on  an  up- to-date  mea s u r e m e nt  o f  a ct u al  p ea k  d e m a n d  at  e a ch 

s tat ion.  Ac count  is  taken  of  p l anned t ransfers  o f  demand bet w een st at ions  as  ag r eed w i t h  
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t h e  D SO .  I n  t h i s  w a y ,  cha n g e s i n  t he g e o - di ver s i ty  o f  e l ec t r i c i t y  c o n s u mp ti o n  ar e  c a p tu r e d .  

Th is  process  provides  a  s tat ion  demand forecast  and by  extension  a  reg i onal  demand 

f o r e ca s t  f or  t h e  sh o rt  t o  m e d i u m  t e rm.  

The  syst em-w ide  demand forecast s ,  presented  in  Table  4 -1 ,  inc l ude t ransmission  losses  

w h er e a s  t h e  i n d i v i d ua l  s t a t i o n  d e ma n d  f o r e cast s  do  not .  T ransmiss ion  losses  therefor e  

a c c o u nt  f or  t h e  d i f f er e nc e  b e tw e e n  t h e s y st e m -w i d e d e m a nd f o rec a st s  a n d  th e  s u m o f  t he  

f o r e ca s ts  at  e a c h i n t er f ac e  st at i o n i n  A p p e n di x  C .  

Demand forecasts  for  the  smal l  number  o f  d i rect ly -connected customer s  ar e  th e  curr ent  best  

est imates  of  requi rements .  In  some cases,  the  est imates  may  be  less  than  contracted 

M a xi m u m  Imp o r t  C ap ac i t y  ( M I C )  va l u e s,  b u t  a r e  ch o s e n  t o  g i ve  a  bet t er  p ro j ect i o n  o f  

expect ed  demand on  a  system-wide bas is .  However ,  wh en analysing  the  capa ci ty  for  new 

de mand in  a  p ar t i cular  a r ea,  the  M IC  values  o f  l o c al  d i rec t l y -c o nnect e d  c u s to mer s  a r e  

assumed to  ensure  that  the  contracted  MIC is  preserved.  

A l though demand-s ide  management  schemes ar e  expected to  reduce some customers '  

demands  over  wint er  peak  hours ,  the  normal  dem a n d  l ev e l s  a r e  i nc l u de d i n  t h e  w i nt er  p e a k 

demand forecasts  show n in  Table  C-1  in  Appendix  C  and  are  used  in  the  power  f l ow d iag rams  

i n  A pp e n d ix  I ,  a s  t h e y are  m o r e i n d icat iv e  o f  gen e r al  pow er  f lo w s .  

4.5 NORTHERN IRELAND BULK SUPPLY POINT (BSP) DEMAND 

Th e  110/33  kV  B SP  demand f or ecasts  ar e  pr ovi ded  by  NIE  and  are  adjusted  to  a l ign  wi th  the  

overa l l  system Averag e  Cold  Spel l  (ACS)  forecasts .   These  demand forecasts  are  based o n  

l o c al i s e d  dem a n d  t r e n ds a t  i n div i d ua l  n o d al  l ev e l .   Considerat ion  is  g iven  to  future  b l ock  

l o a d  t r a n sf er s  f ro m  o n e  B S P  t o  a no t h er .   T a bl e s  a n d  i n for m a t i o n  r e l a t i ng  t o  dem a n d  

forecasts  are  cont a ined  in  Appendix  C .  
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5 GENERATION 

This  chapter  g ives  in format ion  about  ex is t ing  generat i on  capac i t y  and  future  pr oj ect ions  for  

the  seven  years  to  2018.  A l l  generat ion capaci t y  and d i spat ch  f ig ur es  in  t h i s  s tat ement  ar e  

expressed in  exported  or  net  terms i .e .  genera t ion  uni t  output  less  the uni t ’s  own auxi l ia ry  

l o a d .  

On  th e  01 s t  o f  Ju ly  2011  ( I re land)  and  01 s t  o f  Nov ember  (Nor th er n  I r e l and) ,  w hen da t a  w a s  

f r o z e n  i n  o rd e r  t o  p e r mi t  T F S  a na l ys e s  t o  b e  ca r r i e d  o ut ,  s o m e  8 , 8 93  M W  o f  g e ner a t i o n  

capaci ty  was  insta l led  in  I re l and  and 2 ,746 MW  of  generat ion  capac i ty  was  insta l led  in  

N o r th e r n I re l a n d .   

5.1  IRELAND 

5.1.1 Existing and Planned Transmission-Connected Generation  

O f  t h i s  8, 8 93  M W  of  g e ner a t i o n  c a p ac i t y ,  7 ,9 53  MW is  connected  to  the  t ransmiss ion  system 

and 940 MW is  connected  d i rect ly  to  the  di s t r ibut ion  system.  Sect ions  5 .1 .1  to  5 .1 .4  deta i l  

p lanned developments  wi th  respect  to  generat ion in  I r e l and  ov er  the  per iod  covered by  th is  

TFS.  

T h e  7 , 9 53  M W  f i g ur e  f o r  t r a n s mi s s i o n  s y stem-connected generat ion  capaci ty  inc ludes  

generators  th at  connected  to  the  t ransmission  system in  2010/2011 ,  namely  the  Edenderry  

Peaker s  in  Co.  Of fa ly  ( 116  MW),  and  Cast ledoc kr i l l  Wi n d F ar m i n  C o .  W e xfo r d  (4 1 . 4  MW ) .  

C u r r e n t l y  i n  I r e l a n d,  1 9  c o n n e c t i o n a g r e e m e nt s h a v e  b e e n  e x e c ut e d  f or  a  t o t al  g en e r a t i o n 

capaci ty  o f  1 ,889 MW due  to  be connect ed  to  the  t ransmissi on  system.  Th ese p lanned 

g e n e ra t or s  ar e  l i s t e d  i n  T a b l e  5 - 1  wi t h  t h ei r  expected  connect ion  dates  as  a t  the  t ime of  the  

data  f reeze.   

Tabl e  5 -1  P lanned Transmiss ion-Conne c t ed G enerat i on  as  at  Ju l y  01 s t  2011   

G enerat or  D e s cr ip t i o n E x p e ct e d 

Connect ion 

D a t e  

G l a n l e e  W i nd  F ar m  

( E x t e ns i o n )  
6  MW wind farm extension  in  Co.  Cork  Aug-11  

Nore  Power  9 8  MW  O CG T  i n  C o .  Ki l k en n y  Nov-11  

B indoo Wind Farm 

( E x t e ns i o n )  
22  MW wind  farm extension  in  Co.  Cavan Dec-11  

E i rGr id  East  West  

In terconnector  
500  MW  interconnect or  Sep-12  

B o ol t i ag h Win d  F ar m  

( E x t e ns i o n )  
12  M W wi n d farm extension  in  Co.  Cl ar e  Sep-12  

Moneypoi nt  Wind Farm 
21 .9  MW wind  farm l ocated  at  Moneyp oint  coal -

f i red  pow er  s t a t i o n i n  C o.  C l ar e  
Sep-12  
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Tabl e  5 -1  P lanned Transmiss ion-Connected G ene rat ion as  at  Ju ly  01st  2011  (cont inued)  

G enerat or  D e s cr ip t i o n E x p e ct e d 

Connect ion 

D a t e  

Sui r  9 8  MW  O CG T  i n  C o .  T i p p er a r y  Dec-12 

Cui l leen 9 8 . 4  M W O CG T  i n  C o .  W es t  M e at h  Dec-12 

Mount lucas  7 9 . 2  MW w i nd f ar m  i n  C o .  O f f a l y  M a r - 13  

M u l r e av y 8 2  M W wi n d  f a r m i n  C o .  D o n e ga l  Apr -13  

K i l l  H i l l  6 2 . 5  M W wi nd  f ar m  i n  C o .  T i pp e r ar y  Jun-13  

A t h ea  W i n d F a r m  

( E x t e ns i o n )  
22  MW wind  farm extension  i n  C o .  L im e r ic k  Sep-13  

B al la k el l y  445  MW CCGT in  Co.  Louth  Nov-13  

K e e l d er r y  2 9 . 8  MW  w i nd  f ar m  i n  C o .  Ga lw a y Nov-13  

C l o g h b o ol a  4 6  M W wi n d  f a r m i n  C o .  K e r r y  Feb-14  

Caul stown 5 8  M W O CG T i n  C o .  M e ath  May-14  

Knockacummer  8 7  MW  w i n d f a r m i n  C o .  C o r k  Ju l - 14  

A t h ea 5 1  M W wi n d f a r m i n  C o .  L i m e r i c k  Sep-14  

Knocknagreenan 7 0  MW  p u m pe d  st o r ag e uni t  i n  C o .  C or k  Nov-15  

5.1.2 PLANNED RETIREMENT/DIVESTITURE OF GENERATION PLANT  

The  d ivest i ture  or  c losure  o f  gene rat ion  p lant  coul d  have  a  s igni f icant  impact  on  the  abi l i ty  o f  

the  t ransmiss ion  syst em to  compl y  w i t h  st a n d ar d s.  U n d er  th e  E i rGr id  Gr id  Code,  a  minimum of  

24  months  not ice  is  requi red  by  the  TSO to  address  the potent ia l  impl icat ions  o f  any  

g enerat i on  c l osur es.   

A  connect ion  agreement  was  ex ec ut ed  on the  5 t h  o f  November  2011  between Endesa  an d 

E i r G r i d  f or  a  4 3 1  M W  C C G T  p l a nt  a t  G r ea t  Is l a nd,  Co.  W ex for d.  Thi s  w i l l  r es ul t  i n  th e  

r e t i r e m e nt  of  th e  c ur r e nt  G r e at  Is l a nd  u n i t s .  

5.1.3 Embedded Generation  

On th e  01 s t  o f  Ju ly  2011 ,  ther e  was  approx imat ely  940 MW of  embedded generat ion  pl ant  i .e .  

p lant  connected  to  the  d is t r ibut ion  system or  to  the  system of  a  di rect l y-connected demand 

c u s t o m er .  Th i s  f ig u r e  com p r i s e s  c om b i n e d  h e at  a n d  pow er  ( C H P )  s ch e mes ,  s ma l l  i nd u s t r i a l  

ther mal  u ni t s  an d  r en ewable  gen erat ion  f r om wind,  smal l  hydro,  land- f i l l  gas  (LFG)  and  

b iomass sources.  Table  5 -2  l is ts  the  ex ist ing  embedded generat ion  capac i ty  to ta ls  by  

g enerat i on  type.  Tabl e  D -3  i n  Appendi x  D  pr ov ides  deta i ls  o f  the  ex ist ing  embedded wind  

farms and the i r  capaci t ies .  
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Tabl e  5 -2  Ex is t ing  Embedded G enerat ion  as  at  Ju l y  01 s t  2011  

 Wind S m a l l  

H y d r o 

B i o m as s /  

LFG 

CHP Industr ia l  P e a ki ng  TOTAL 

N e t  C ap a ci t y  
( M W ) 

684 25  59  58  9  104  940 

E m b e d d e d  gen e r a t or s  r ed u c e  t h e  d em a n d  s u p p l ied  t h r ou gh  t r a n s mi s si on  i n t e r fa c e  s t a t i o n s .  

Forecasts  o f  demand at  the  re levant  t ransmiss ion in ter fac e  s tat ions,  presented  in  Table  4 -2  o f  

C h a p te r  4,  ta k e  a cc o u n t  o f  th e  c o ntr i b ut i o n  of  th e  e x i st i ng  n o n - w i n d  em b e d d e d  g en e r a t or s 1.  

The  A l l - Is land  Generat ion  Capaci ty  St atement  2012-2021  (GCS)  e s t i mat e s  b i o m a s s  CHP  t o  g r ow  

s t e a di l y  t o  1 5 0  M W  c a pa c i t y  b y  2 02 0 ,  w hi l e  con v e n t i o n al  CH P  c a pa c i t y  i s  e st i ma t ed  t o  n o t  

c h a ng e s i g ni f i ca n t l y  d ur i n g  t h i s  p er i od.  

As  at  the  01 s t  o f  J u l y  2 0 1 1,  o n e  7 2  M W g e n er a t or  ha s  an  ex ecuted  connect ion  agreement  and is  

c o m m i tt e d to  c o n n e ct i ng  t o  t h e di s t r i b ut i o n s y st e m  ov e r  th e  n e xt  f ew  y ea r s .  Ta b l e  5 -3  sh ow s 

t h e t ot al  a mo u n t  of  g e n er a t i o n  c a p aci t y  c o n n e ct ed  o r  c o m mi tted  t o  th e di st r i b u t i o n  s yst e m .  

Tabl e  5 -3  Connected and Commit ted Embedded Generat ion as  at  Ju l y  01 s t  2011 ,  MW 

G enerat or  D e s cr ip t i o n ( E x p ec t e d )  

Connect ion 

D a t e  

Tawnaghmore  2 * 5 2  M W Di st i l l a t e  P e a k er  g e n e ra t or s  i n  C o .  M a y o A u g - 0 8 

D r y b r i dg e  1 7  MW  W a st e  t o  E n e rg y gen e r a t or  i n  C o .  M e ath Feb-11  

R ing send  7 2  MW  W a ste  t o  E n er g y  g e n e ra t or  i n  C o .  D u b l i n  J u n - 1 3  

 

5.1.4 Wind Generation 

O v er  th e  past  tw o decades  w i nd pow er  g enerat ion  in  I re l and  has  increased f rom 6  MW (on e  

wind  farm)  to  1 ,520 MW (123  wi nd  farms)  a t  the  beg i nning  of  Ju l y  2011.  F ig ure  5 -1  shows the  

ex is t ing  and p l anned t ransmiss ion-connected,  d is t r ibut ion-connected  and the  tota l  connecte d  

w i n d p o w er  c a p a ci t y  at  yea r  e n d  f r o m 1 9 9 2 t o  2 0 18.   

                                                
1 B e c a u s e  o f  t h e  v a r i a b i l i t y  o f  w i n d ,  a  f i x e d  c o n t r i b u t i o n  f r o m  e m b e d d e d  w i n d  f a r m s  i s  n o t  t a k e n  i n t o  
a c c o u n t  i n  t h e  c a l c u l a t i o n  o f  t h e  p e a k  t r a n s m i s s i o n  f l o w  f o r e c a s t s .  R a t h e r  a  n u m b e r  o f  w i n d  s c e n a r i o s  
a r e  c o n s i d e r e d  i n  t h e  T F S  a n a l y s e s .  
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F ig u r e  5 - 1  G ro w th  i n  W i nd  C a p ac i t y ,  19 9 2  t o  2 0 1 8 

As  at  the  01 s t  o f  J u l y  2 01 1 ,  7 2  w i n d  f a r m s t ot al l ing  1 ,04 2  MW have s i gned connect ion  of fers  

a n d  a r e  c o mmi tt e d  t o  c on n e c t i ng  t o  t h e  t r a n s mis s i on  or  d i st r ibut ion  systems ov er  the  next  

f e w  y e ar s .  T a b l e  5 - 4  sh o w s  t he  t ot a l  a m o u n t  of  ex i s t i ng  and c ommit t ed  wi nd g ener a t i on  

capaci ty  expected  to  be  connected at  the  end  of  each  year  f rom the ex ist ing  s i tuat ion  at  the  

e n d  o f  2 0 1 1  t o  2 0 1 8 .  T he i n di v i d u al  wi n d  fa r m d e ta i l s  a r e  i nc lu d e d  i n  A ppen d i x  D .  

T a b l e  5 - 4  Ex is t i ng  a n d  C om m i t te d  W i nd  C a p ac i t y  Tot al s ,  MW 

Connect ion 2011  2012  2012  2013  2015  2015  2016  2018 

Transmiss ion  788 987  1 ,250  1 ,3 21  1 , 3 21  1 , 3 21  1 , 3 21  1 , 3 21  

D ist r ibut ion 1 ,041  1 ,214  1 ,228 1 ,351  1 ,351  1 ,375 1 ,375 1 ,415  

Tota l  1 ,829 2,201  2 ,478 2,672  2 ,672  2 ,696 2,696 2,73 6  

C u r r e n t l y ,  t h e r e  a r e  a  t ot a l  o f  3 63  appl icat ions  tota l l ing  21,187  MW in  the  appl icat ions queue,  

inc luding  13  (3 ,041  MW) non-Group Process i ng  Approach appl icat ions  to  the  TSO.   

In  the  per iod  2010-2011  3 , 990 MW of  wind  g ene rat ion  (on-s hore  and  of f -shore) ,  91  MW o f  

r e n e w a bl e  gen e r a t i o n  and  1 , 3 4 5  MW  o f  n o n - r ene w a b l e/ h ybr i d  g e n e r at i o n  r ec ei v ed  o f f e r s  

under  Gate  3 .  F igure  5 -2  and  Table  5 -5  i l lust rat e  h o w  G a t e  3  g e n e ra t i o n  is  d i s t r i b ut ed  a c r o s s  

t h e c o u nt r y .   
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Tabl e  5 -5  Gate  3  Generat i on  Area  Tota l s  

 

F ig ure  5 -2  Gate  3  Wind Generat ion Areas   

 

 

G at e  3  A r ea  

Tota l  

G enerat i on  

( M W ) 

A  (Nor th  West )  279  

B  (M id Nor th  West )  1 , 118  

C  (Midlands)  223  

D  (M i d W e s t )  1 2 1  

E  (South  West )  1 , 114  

F  ( S o ut h  W es t )  9 7  

G  (Nor th  East )  186  

H1  (M idlands-South  West )  506  

H2  ( S outh  East )  67 9 

I  (South)  22  

J  (M i d E a st )  1 , 0 4 9 

K  (South)  62  
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5.2 NORTHERN IRELAND  

The re  is  2 ,764  M W of  gen er at i on  capaci ty  connected  to  the  Nor thern I re land  t ransmissi on  

system.  Of  that  2 ,764  MW the  Moyl e  In terconnect or  has  an  import  capaci ty  o f  450  MW;  Sl ieve  

K i r k  W i n d  Fa r m  h as  a  ca p a ci t y  of  2 6 . 7  M W  a nd ther e  is  2 ,286 MW of  convent ional  ther mal  

g enerat i on.   

5.2.1 Existing and Planned Transmission-Connected Conventional 

Generation 

Existing Conventional Generation 

I n  N o r th er n  I r e l a n d  c o nve n t i o n al  t her m a l  g e n er at i o n  pl a nt  ca n  b e  s pi t  in t o  tw o  c o nt r ac t u al  

c a t eg or i e s:  

  P l a n t  c o nt r ac t e d t o  N I E  P P B ( C o n tr a cted  P l a n t )  

  I n d e p e n d e n t  M ar k et  P ar t i c i p a n ts  ( N on - C o n t r a ct ed  P l a nt )   

T a b l e  D - 8  p ro v i de s  a  c om p l et e  l i s t  o f  c o nt r ac t ed  a n d  n o n - co n t r ac t e d g en e r a t or s  c o nne c t e d  t o  

the Nor thern I re l and t ransmissi on  syst em.  

Contracted Conventional Generation 

P lant  c ontrac t ed  t o  NIE  v i a  th ei r  P ow er  P r oc urement  Business  (PPB)  under  pre-vest ing  

c o n t ra c ts ,  o r  c o n t ra c ts  n e g o t i at e d  the r e a ft e r ,  tota ls  1007  MW,  measured  as  output  capac i ty  at  

g e n e ra t or  t er m i n al s .   D et a i l s  o f  c a pa c i t y  a n d c on t r a ct  i n f orma t i o n f or  ind i v i d u al  g en e r a t or s  

can  be  seen in  Tables  D-1  and  D-3 .  The  contracts  contai n  expi ry  dates,  th ough  the  Ut i l i t y  

Regul ator  (UREG NI )  may  cancel  contracts  at  ear l ier  c a nc el l a t ion  dates.   

T h e  P o w er  P u r c h a s i ng  A g r ee m e n t s  ( P P A )  or  G enerat i ng  U ni t  Ag reement s  (GU As)  c ov er  

a v ai la bi l i t y ,  op er at i ng  c h ar a ct er i st ic s ,  pa ymen ts ,  meter ing  etc .   These  Agreements  cover  

mat ters  such  as  outage  p lanni ng,  emissi ons  and  fue l  s toc ks.   PPB pays  a  T ransmissi on  Use  o f  

S y s t e m  ( T U oS )  t o  S O N I .  

Independent Power Producers 

UREG NI  has  a  duty  to  promote  compet i t ion in  the  g e n er at i o n a n d  s up pl y  o f  e l e ct r i c i ty ;  t h i s  i s  

i n  l i n e  wi t h  t h e  E U  I ME  D i r e ct iv e  ( c o n c e r ni ng  c o m m o n  ru l e s  f o r  t he  i n t er n al  m a r k e t  i n  

e l e ct r i c i t y  20 0 3 / 54 / E C ) ,  w hi ch  wa s  int r o d u ced  i n  June  2003 .   Coolkeeragh C30,  Ki l root  K1 ,  K2,  

KGT3  and KG T4,  the  Moyle  Interconnector ,  as  wel l  as  B5 and  B6 at  Bal ly lumford  are  a l l  

I n d e p e n d e n t  M a r ke t  P ar t i c i pa n t s  ( IM P s ) .  T h ere  is  1802 MW of  IM P capaci ty  in  Nor thern  

I re l and.  IMPs  pay a  T ransmissi on  Use  of  System (TUoS)  to  SONI .  

Planned Connections of Conventional Generation Plant 

There  is  no  new convent ional  g enerat i on  c urr ent l y  p l anned to  c onnec t  to  t h e  t ranmsi ss i on  

s y s t e m i n  N or t h e r n I r e l a nd  over  the  next  10  years .  
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5.2.2 Planned Retirement/Divestiture of Northern Ireland Generation Plant 

Bal ly lumfor d Gas/HFO ST4,  ST5  and ST6  are  to  be  decommiss ioned by  2016.  Th is  is  due  to  

e n v i r o n m e n ta l  c o n st ra i nts  i n t ro d u c e d b y  t h e  L arge  Combus t i on  P l a nt  Di r ec t iv e  a nd  wi l l  r e s ul t  

in  a  51 0 MW r ed uct i on o f  N or ther n I re land  pl ant  capac i t y .  

5.2.3 Embedded Generation 

Existing Embedded Generation 

Table  5 -6  shows a  breakdown of  th e  ex ist i ng  Nort h er n  I r e l and Embedded G enerat i on.  Th er e  i s  

a  26  MW  Agg r eg at ed  G ener at i ng  U ni t  (AGU )  operat ed  by  iP ow er  i n  t h e  SEM .  Th e  AGU i s  made  

u p  o f  d i e s el  g e n e ra t or  set s  l oc a t e d aro u n d  N o rt her n  I r e l a n d .   

Cont our  Gl obal  c urr ent ly  oper at e  9  M W s  o f  f u l l y  d i s pa t c h abl e  g as  g e ner a t i o n  i n  Nor t h e r n 

I re l and,  these  uni ts  cur rent ly  par t ic i pate  in  the  S i n g l e  E l ect r i c i t y  M ar ke t .  T h e r e  i s  7  M W  o f  

CH P pl ant  connec t ed  t o  th e  Nor th ern  I r e l and d ist r i but i on  syst em;  th i s  7  MW  i s  ex pec t ed to  

r i s e  t o  14  MW  b y 2 0 1 8 .   

T h e r e  a r e  cur r e nt l y  4  M W  of  s m al l - s c al e  h y dro  g e n er a t i on  i n s ta l l e d o n  t he  wa t er w a y s o f  

N o r th e r n  I r e l a n d .  T hi s  is  a  m a t u r e  t e c h n ol og y h o w ev e r  due  t o  t h e  l a c k  o f  s u i ta b l e  n e w  

locat ions;  the  smal l -sca le  hydro  capaci ty  is  not  expect ed to  incr ease  in  the  foreseeabl e  

future .    

In  Nor ther n  I re l and  there  is  cur rent ly  11  MW of  landf i l l  gas  generat ion;  i t  i s  assumed that  by  

2018  b iog as generat ion  capaci ty  wi l l  increase to  19  MW.   

Table  5 -6  Nor thern I re l and  Embedded Generat ion 

 Wind S m a l l  

H y d r o 

B i of u el s  G a s Landf i l l  

G a s  

CHP AGU T idal /  

W a v e 

TOTAL 

N e t  C ap a ci t y  
( M W ) 

373  4  1  9  11  7  26  1  432 

 

A number  o f  customer s  have  been  reducing  ener gy  consumpt ion  at  t imes  of  peak  demand by  

load shi f t ing  or  by  running  pr ivate  generat ion.   SO NI  h as  tended t o  v i ew  th is  g enerat i on  as  

non-permanent  due  to  a  number  o f  factors :  

  Th e  op er at i on  of  th i s  p l ant  i s  not  a s  re l ia ble  as  c onv ent i onal  cont r ac t ed pla nt  

  Va r iable  gener at i on costs ,  e .g .  d iesel  and  h i re  charges 

  Va r ia ble  t a r i f f  pr i c e  s i g na l s  

B a s e d o n  the  2 0 1 0 / 1 1  win t e r ,  g e n e r at i o n o f  th is  typ e  i s  e s t i ma t e d t o  t ot al  6 8  M W .   
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5.2.4 Northern Ireland Renewable Generation 

Existing/Approved Renewable Generation 

Renewable  Generat i on  schemes that  are  connected  to  th e  Nor thern  I r e l and  networ k,  sc hemes 

approv ed by  the  P lanning  Serv ice  and  schemes that  ar e  in  const ruct ion  at  the  t ime of  the  da ta  

f reeze,  a re  sh own in  F igure  5 -3 .   Th e  map indicates  the  var ious  110/33  kV  Bulk  Suppl y  Points  

( B SP s )  a n d W F P S c l u st er s  s u bs t at i ons  r e n ew a ble  g e n er at i o n i s  c o n n e ct ed  t o  o r  a r e  a s s u m e d  

to  connect  to .  

In  Au tu mn 2 011  the  f i r s t  t r an smi ssi on  connected WFPS in  Nor thern  I r e l and  was  connected  at  

110  kV.   S l ieve  Ki rk  has  a  capaci ty  o f  27 .6  MW connected  to  the  backbone network  at  the  

K i l l y m al l ag ht  c l u st er .   

N I E  a re  d ev el o pi n g  W FP S c l u s t er s  whi ch  con s i st  o f  a  1 1 0 /33  k V  s u b st a t i on  i n  t h e  v ic in i t y  of  a  

number  o f  WF P S l oc at i o ns .  The s e  W FP S s w o ul d connect  in to  the  c luster  a t  the  33  kV  level .   

 
 

 
F ig u r e  5 - 3  Ex i s t i n g  a n d Com m i tt e d  N or th e r n I r e l a nd  R e n e w a bl e  G e n e r at i o n  

Unapproved Renewable Generation 

The  D raf t  St r ategi c  En ergy  Fr amew or k  (SEF)  2010  for  Nor thern  I r e land  s tates  that  40% of  

e l e ct r i c i t y  con s u m p ti o n  i n  N o rth e r n I r e l a n d  sh o ul d  c o m e  f r om r e n e wa b l e  s o u rc e s  b y  t h e  y e ar  

2 0 2 0 .   C u rr ent l y  S O N I,  a lo n g  w i t h  N I E  a n d  E i rGr i d,  a r e  pl a n n i ng  for  th i s  4 0%  t ar g et  t o  b e  m e t  
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by  the  year  2020.   Th is  40% government  target  t ranslates  in to  approx imatel y  1 ,600 MW o f  

r e n e w a bl e  gen e r a t i o n c ap a c i t y  i n  N o rt h er n  I r e l a nd .   

I n  o r d e r  t o  e n s u r e  th at  th i s  st at eme n t  i s  r epr e s e n ta t i v e  o f  t he  f u t ure  N o r th e r n  I r e l a n d  

t ransmi ssion  system;  renewable  pro jects  that  wer e  n o t  a pp r o ve d  b y  N I E  a t  t h e  t im e  o f  t h e  

data  f reeze,  but  are  expected  to  connect  to  th e  Nor thern  I re l and  Transmissi on  System over  

the  next  seven  years  have  been  model led  in  the  TFS  s tudy  f i l es .  Renewabl e  generat ion  that  

has  been  inc luded in  the  TFS  s tudy  f i les  ar e  detai led  in  Tabl e  5-7 .  



TRANSMISSION FORECAST STATEMENT 2012-2018 

 
 

5-10 

Table  5 -7  Capaci ty  and  Locat ion  of  Renewable  Generat ion  by  Year  End   

T ransmiss ion  Node 
Northern I re land Renewable  Capaci ty  (MW) 

2012  2013  2014  2015  2016  2017  2018 

Aghyoule  67.5  67 .5  67 .5  67 .5  67 .5  67 .5  67 .5  

A l tah ul l i on  C l ust er  
   

3 0  3 0 3 0 3 0 

Antr im 
    

7  7  7  

Bal lymena (Rura l )  5  11  11  11  11  11  11  

Cam Cl uster  
   

63  63  63  63  

Carnmoney  
 

1 3 . 8 1 3 . 8 1 3 . 8 1 3 . 8 1 3 . 8 1 3 . 8 

Colera ine 45  45  45  45  45  45  57  

C o o l k e er ag h  
 

15  15  15  15  15  15  

D r u m n a k el l y  
   

4 .6  4 .6  4 .6  4 .6  

Drumqui n  Cluster  
    

81 .7  81 .7  96.7  

Dungannon 17 .5  17 .5  17 .5  17 .5  17 .5  17 .5  17 .5  

E n n i s ki l l e n 1 6 . 9  3 1 . 9  3 4 .4  3 4 .4  3 4 .4  3 4 .4  3 4 .4  

F a l l agh e a r n C l u s t er  
   

27 .5  27 .5  27.5  27.5  

K i l l ymal l ag ht  Cl uster  22.5  22.5  22.5  22.5  3 7 .5  3 7 .5  3 7 .5  

Larne  15  15  15  25  25  25  25  

L imavady 37 .7  37 .7  37 .7  37 .7  37 .7  82.7  103.7  

L isaghmore 15  15  15  15  15  15  15  

Magher akeel  C luster  60.6  116.1  116.1  116.1  134.1  134.1  146.1  

M i d - a nt r i m  C l u s t er  
   

3 7 . 5  3 7 . 5  3 7 . 5  3 7 . 5  

N e w r y 
  

12 .5  12.5  12.5  12.5  12.5  

Omagh 125.7  125.7  125.7  125.7  125.7  125.7  125.7  

P o m e r o y Cl us t e r  
  

59.5  59.5  59.5  65.5  65.5  

S l ie ve  Ki rk  47 . 6  47 .6  47 .6  47 .6  47 .6  47 .6  47 .6  

St rabane 27.4  27.4  27.4  27.4  27.4  27.4  27.4  

Tandrag ee  Of fshore  
      

50  

Tota l s  503 .4  608.7  683.2  8 55.8  977.5  102 8.5  1138.5  

 

F ig u r e  5 -4  be l o w u s e s  i nf o r m at i o n  f ro m  t h e l i s t  o f  r e n ew a ble  g e n er a t i o n a p pl ic a t i o ns  i n  t h e  

p l a n ni n g  s erv ic e  t o  d e m on s t r at e  wh e re  r e n ew a bl e  g enerat i on  may be  l oc a ted  i n  2020.  

I t  i s  c l e a r  f ro m  F ig u r e  5 -4  th a t  t he  m a j o r i t y  o f  the  r e n e w a bl e  c o n n e c t i o n s a r e  i n  t he  Nor th e r n 

a n d  W e s t er n r e g i o n s  o f  t h e  p r ov i nc e .   T h i s  c o i n cid e s  w i t h  s om e  o f  t h e  wea k e s t  ar e as  o f  t h e  

e x is t i n g  t ra ns m i s si o n  s yst e m .  I t  ca n  be  c o n cl u d e d t h at  f o r  North e r n I r e l a n d t o  m e et  r e new a b l e  

t a rg et s ,  i m pr o v e m e nt s  wi l l  ha v e t o  be  m a d e t o  the  t r a n s mi s sio n  n e t wo r k  in  th e s e a re as .   
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The  Renewable  In tegrat ion  Development  Proj ect  (R IDP) 2 i s  cur r e nt l y  i d ent i f y i n g  th e  o p t i m u m  

r e i n for ce m ent  o f  t h e  e le c t r i c i t y  t r an s m i s si o n  gr i d  i n  th e  n o r th  a n d  t he  n o r t h  w est  o f  t h e  

i s l a n d  t o  c ater  f o r  e xp e cte d  p ow e r  o ut p u t  f r o m  r en e w a b l e  e n er g y s o ur c e s .  

 

 
F ig u r e  5 - 4  Nor th e r n I re l and  R e n e w a ble  G e n e r at io n  i n  2 0 2 0 

Offhore  Renewable Generation 

The  Crown Estates 3 h a v e l a u n ch e d  o f f sh o r e  wi nd  a n d  t i d al  s t r ea m  l e a si n g  r o u n d s  t o  s e l e ct  

d e v el o p er s  to  t a k e f or w ar d  u p t o  8 00  MW  o f  p roj e ct s  i n  N or th e r n I r e l a n d w at e r s .  S ON I  i s  i n  

c ont act  wi th  t h ese  dev eloper s  regardi ng  th e  connect ion  of  o f f -shore  renewabl e  g enerat ion;  

m o s t  o f  t he  i n t er e st  i s  i n  r egi o n  o f f  th e  east  coast  o f  the  prov ince.  SONI ’s  assumpt ions   

r e gar di n g  the  2 0 2 0  l ev el s  a n d l oc at io n  o f  o f fsh or e  g e n er a t i on  h av e b e  a l t e r e d ac c or di n gl y .  

5.2.5 Northern Ireland Generation Mix 

The  ch ar t  in  F igure  5 -5  sh ows al l  ex is t ing  and  planned generat ion  ov er  the  seven  year  per iod  

c o v er e d  b y  th i s  T F S .   S up e r i mp o s e d  o n t o  th e  cha r t  i s  t he  med i a n  d e m an d  f o r ec a st  f o r m  th e 

A l l - Is land  Generat ion Capaci ty  Statement  2012-2021.  

                                                
2 www.ridp2020.com  
3 www.thecrownestate.co.uk  
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F ig u r e  5 - 5  sh o w s a  s u r pl u s  o f  g e n er at i o n  i n  r e l a t io n  t o  t he  d em a n d .   H o w ev e r ,  fa c t or s  s u c h a s  

economic  d ispatch,  wind  var iabi l i ty ,  reserve  req u i r e me n t s  a n d  a c t ua l  H V D C  i n t er co n n e c t o r  

f l ow s  a r e  n ot  t a k e n i nt o  a c c o u nt .    

T h e  a ss u m ed  r et i r e m e n t  o f  B al l y lumf ord  B4,  B5  and  B6 in  2016  means  that  Nor thern  I re l and  

Generat ion  capaci ty  is  reduced by  510  MW for  th e  l as t  t w o  y e a r s  o f  s t udy .  T h i s  r educ t i o n  i n  

GAS /HF O  g en er at i on  cap ac i ty  means  that  i f  the  Moyle  HVDC l ink  and wind  g enerat ion  are  

r emov ed f r om th e  st ack  f or  example,  North er n  I r e l and w ould  h av e a  g ener at i on  def i c i t  and  

would  be  depending  on  energy  f rom I re l and  to  meet  the  peak demand.   The  char t  a lso  shows 

t h e l a rg e i ncr e a s e s  i n  w in d  g e n er at i on  expected  ov er  the  next  seven years .  

 

 
F ig u r e  5 - 5  Nor th e r n I re l and  G e ner at io n  Mi x  
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6 TRANSMISSION SYSTEM PERFORMANCE 

This  ch apter  descr ibes  the  future  per formance  of  the  t ransmiss ion  system i n  t e r m s of  f or e c as t  

power  f l ows,  compl iance wi th  pl anning  s t a n d ar d s a n d  sh o rt  c i rc u i t  cur re n t  l ev e l s .   

T h e  a n a l ys is  o f  t h e  sho r t  c i r cu i t  cur r e nt  l ev e l s  i n  t h i s  T FS  i s  b a s e d  o n  u p d a t e d  d a t a  a n d  

inc ludes  any  changes to  the  ex is t ing  and  pl anned t rans miss ion  system,  demand project ions  

and generat ion  connect ions.  Th is  analysis  is  based on  a  data  f reeze date  o f  Ju ly  2011  and  

November  20 11  and I re l and and North e r n I r e l a n d r e sp e c t i v el y.   

6.1 FORECAST POWER FLOWS 

The  power  f l ow at  any  g iven  t ime depends  on t ransmi ssion  system conf igurat ion,  demand  

leve ls  and  the  output  f rom each  generator .  There  are  many  possib le  combinat ions  o f  

generator  outputs  ( i .e .  d ispatches)  that  can  meet  the t ransmission  system demand  

requi rements  a t  any  g iven  t ime and many  poss ibl e  demand sc enar ios .  One  of  the  main  factor s  

c a u s i ng  ch ang e s  t o  n etw o r k  p ow e r  f l o ws  i s  t h e  i n c r ea si n g  l e v el s  of  ren e w a b l e  g en e r a t i o n 

c o n n e c t i n g  to  t h e  t r a ns mi s si o n  a n d  di s t r i b ut io n  system in  I r e land  and  Nor thern  I re l and.  Thes e  

i n c r ea s e d p en e t r at i o ns  ar e  d et ai l e d  in  T a b l es  D - 2 a n d  D -3  i n  Ap p e n d ix  D .   

I n  e x a m i ni n g  t r a n s m i ss ion  system per for mance  and  t ransmiss ion  syst em capabi l i ty  for  new 

generat ion  and demand,  a  range  of  ec onomic  generat ion  d ispatches  ar e  consider ed.  As  s tat ed  

in  Sect ion  2.1 .2  in  Chapt er  2 ,  d isp at ches  were  prepar ed  on an  a l l - is land  basis,  wi th  power  

f l ow s  a cr o s s  t h e  ex is t i ng  2 7 5  k V  a nd  p l a n n e d  40 0  k V  c ro s s-b o r d e r  c i r cu i t s  p e r mi t ted  w i t h i n  

network  t ransfer  l imi ts .  D ispatches  consider ed  for  2012,  2015  and  2018  inc luded imports  and 

e x p o rt s  o f  pow e r  ac r o ss  t h e  ex is t i n g  M o y l e  a n d  pl a n n e d  E a st -W e s t  i n t er c on n e c t o r  f r om G r e at  

B r i t a i n  t o  I r e l a n d .   

T ra ns mis s ion  sy stem power  f low s  are  represented  on  the  schemat ic  d iag rams found in  

Appendix  I .  The  power  f low di agrams d isp lay  th e f low of  real  and  react ive  power  around the  

a l l - i s l a n d t ra n s m i s si o n s y s t e m u n d er  n or m a l  con d i t i o n s .   

I t  can  be  seen  f rom Appendix  I  that  as  the  levels  o f  renewable  generat ion  increase over  the  

s e v e n  y ea r  p e r io d ;  p o wer  f l o ws  o n  t h e c i r c ui ts  f r o m  t h e N or th  W es t  o f  N o r th e r n  I r e l a n d  t o  

l a rg er  load c ent res  i n  th e  East  o f  Nor th er n  I r e l and.  These increased  power  f low s are  most  

pronounced at  t imes  of  min imum demand and h i gh  renewabl e  generat ion  output .  F igure  I -2  

s h o ws  a p pr o x i m at el y  250  M W  of  pow e r  f l ow i ng  f r om the  Nor th  West  o f  Nor thern  I re l and  in  

Summer  Night  Val ley  2012;  i t  can  be seen  in  F igur e  I - 8  t h a t  t h i s  p o w er  f l o w  i n c r ea s es  t o  c i rc a  

3 9 0 MW by summer  ni ght  va l l ey  2018.  

Another  e f fect  of  increased renewable  generat ion levels  is  the  amount  o f  reac t ive  support  

requi red  on  the  Nor thern  I re land  t ransmission  system to  keep  vol tag es  wi th in  st andards.  In  

Winter  Peak 2012/13  290 Mvars  of  react ive  suppo r t  w as  i n  s e rv i ce  i n  Nor th e r n I r e la n d ,  th i s  
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f ig u re  increases  to  400 M v ar s  by  Wi n ter  2018/19.  Th is  react ive  support  is  in  addi t ion  to  the  

r e a ct i v e  p o wer  s up pl i ed  b y  N o r t h er n  I re l and  convent ional  generat ion.  

6.2 COMPLIANCE WITH PLANNING STANDARDS 

The  need for  t ransmission  system development  i s  d et e r mi n ed b y  a s s es s i n g  l o n g -t e r m  f u t ur e  

t ransmi ssion  system per formance  against  th e  respect ive  technical  s tandards  in .   

Nor t h er n  I r e l a nd  

This  TFS  is  based  on  pro ject  spec i f ic  in format i on  p r o vi d e d b y  N I E  a s  pa r t  of  th e  i nv e st m e n t  

p lanni ng  process.  Th e  p lanned proj ects  ar e  n ew  c ap i t a l  wor k s  a n d a ss e t  r e pl a c eme n t  w or ks  

which  may have  capi ta l  approv al  or  be  unapproved.  Detai ls  o f  these  pr oj ects  can  be found in  

Chapter  3 ;  they  cover  the  seven  year  per iod  o f  this  TFS.   Capi ta l  proj ects  are  main ly  dr iven  by  

increa s e s in  the  North er n I r e l an d d emand and renewable  penetrat ion leve ls .  

The  adequacy  o f  the  t ransmiss ion  system inc l u d i ng  pl a nn e d  p r o j ec t s  i s  d e t er mi n e d  b y  

c o m p a r i ng  th e  p er f or m an c e  o f  t h e  t r a n s mi s si on  system to  T ransmission  and Dis t r ibut ion  

Secur i ty  and  P lanning  Standards;  these  s tandards  def i ne  the  th er mal  l imi ts  and vo l tag e 

s t a b i l i t y  u n der  c er t a i n  con t i ng e n ci e s .  T h e  res ul ts  o f  th is  compar ison  are  pr esented  as  par t  o f  

t h e  G e n e rator  O p p or t u ni t y  A n al y si s  in  C h a pt er  8 .  

I r e l a n d 

E i rGr id  issued i ts  Tr ansmissi on  Development  P lan  (TDP)  2010  to  the  CER for  approval  in  Ju ly  

201 1 .  The  p lan  i n d i c ates  the  ar eas  of  the  t ransmi ssion  system l ikely  to  be  outs ide  thermal ,  

i . e .  c i r c ui t  l o a d i ng ,  a n d  v o l t age  s tandards  over  the  f ive  years  to  2015,  based on  the  assumed 

t r a n s mi s si on  s y s te m  r e inf o r c e m e nt s,  d e m a n d a nd  gen e r at i o n s c e n ar i o s .  

E i rGr id  has  p lans  in  p lac e  to  address  many  of  t h es e  p r o bl e m s  a n d  i s  a c t i v el y  c o ns i d er i ng  

opt ions  for  addressi ng  other  fu ture  t ransmi ssion  system problems.  Th e  TDP deta i ls  the  

t r a n s mi s si on  s y s t e m  d ev el o p m e n t  pr o j ec t s  t h a t  have  been  capi ta l ly  approved  by  E i rGr id  in  

addi t ion  to  a  d isc ussi on of  fur ther  t ransmiss ion  system developments  that  ma y  ar ise  in  the  

p e r io d  of  t he  pl a n .  

Th e  c i rc a  5 ,500 M W  of  gener a t i on  that  r ec ei v ed of f ers  i n  G ate  3 ,  may  s igni f ic ant l y  i mpac t  on  

the  t ransmiss ion  syst em per for mance,  potent ia l l y  put t ing  some areas,  in  addi t ion  to  thos e  

ident i f i ed  in  the  TDP,  outs ide  s tandard.  S imi lar ly ,  o ther  developments  such  as  the  connect io n  

o f  a  new large generator  or  demand may  put  areas  o f  the  t ransmi ss ion  system outside  

s tandard.  In  such  cases,  fur ther  investment  may  be  requi red.   
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6.3 SHORT CIRCUIT CURRENT LEVELS1 

A l l  t ransmiss ion  syst em equipment  must  be  capab l e  o f  c a rry i n g  v e r y  h ig h  c u rr e n t s  t h at  m a y 

o c c u r  i n  t h e  e v e n t  o f  a  f a u l t .  I n  p a r t i c ul a r ,  c i rcui t  breakers  must  be  capabl e  o f  c l os ing  onto  

f a u l t s  a n d  o p e n i ng  t o  i s ol a te  a  f a u l t ,  t h er e b y m i n i m i si n g  r i s k  t o  p er s o n n e l ,  p r ev e n t i ng  

damage to  t ransmiss ion  equipment ,  and  maintain ing  syst em stabi l i ty ,  secur i ty  and  qual i ty  o f  

supply.   

T h e  s h or t  c i r c ui t  c ur r e nt  l ev el  i s  a  f a c to r  t o  b e  c o n s i d er e d a s  t h e  t r a nsm i s si o n  s ys t e m  i s  

d e v el o p e d and  i n  t h e  c on n e c t i o n o f  n e w  g e n e r at i o n  or  demand.  The  E i rGr id  Gr id  Code  requi res  

that  users  connect ing  to  the  t ransmissi on  system desi gn thei r  p l ant  and  apparatus  to  

w i th st a n d  th e  sh or t  c i r c ui t  c u rr e nt  l e v el s  s et  o u t  i n  T a bl e  6 - 1 .  C ur re n t  N I E  e qu i p m e n t  

s p e ci f i c at i ons  r e q ui r e  n e w  u s e r s  con n e c t i ng  t o  t h e  Nor t h e r n  I r e l a n d  t r a n s mi s si on  s y s t e m 

design  thei r  p lant  and  apparatus  to  wi thstand the  sh or t  c i rcu it  c u r r ent  l e v el s  s et  o u t  i n  

Tab le  6 - 1 .  Ch an ges  to  th e  t r an smi ss i on  system or  the  addi t ion  of  generat i on  can  increase  in  

t h e  sh o rt  c i rc u i t  c ur r e nt  l ev e l s  at  ad ja c e n t  s ta t i on s .  Wh e r e  th e  f o r ec a st  s h o rt  c i r c ui t  c u rr e n t  

l ev e l s  w o ul d e x c e e d  th e  r a t i n g  o f  a  c i r cu i t  b r e a ker  o r  o th e r  eq u i p m e nt ,  i t  w o u l d  b e  n e c e s s ar y  

to  repl ac e  the  equipment  wi th  h igher  ra ted  p lan t  o r  i m pl e m e nt  o th e r  r i sk  m i t i ga t i o n  m e a s u r es  

t o  r e d u c e t he  sh o rt  c i r c ui t  c ur r e nt  l ev el s .  

Table  6-1  Standard Equipment  Rat i ng  and  Maxi mum Design  Sh ort  Ci rc u i t  Currents  

Vol tage  Level  St andard  Equi pment  Sh or t  C i rc ui t  Rat i ng  

I re l and N o r th e r n I re l a n d  

400 kV  50  kA  50  kA  

275  kV  n/a  40  kA  

220 kV  40  kA  n/a  

110  kV Countrywide 25  kA 40  kA 

Desi gn at ed s i tes  31 .5  kA 

Sh ort  c i r c ui t  c urr ent  l evel s  w ere  ca lc ul at ed  f o r  a l l  t ransmi ss ion  system nodes  in  accordance  

w i t h  e n g i n ee r i ng  r e c o mme n d a t i o n  G 7 4  w h i c h  i s  b a s e d  on  i n t e r n at i on a l  s t a n da r d s .  T h e  

a n a l y si s  w a s c a r r i e d  o ut  f o r  s i ng l e -ph a s e a n d  three-phas e  fau l ts  for  wi nter  peak  and summer  

va l l ey,  for  the  years  2012,  2015  and 2018.  A  desc r ipt ion  of  the  calcu lat ion  methods  used and  

t h e  r esul t s  ar e  g iv en i n  Appendix  E  as  w el l  as  an ex pl anat i on of  th e  t er ms used.   

Winter  peak analysis  was  car r ied  out  to  represent  the  most  onerous  syst em condi t ions  wi th  

ma x i mum sh ort  c i rc u i t  c urr ent s  on  t h e  t r a nsmi s si on  s yst em.  Conv ers e l y ,  a nal ys i s  of  th e  

s u m m e r  v al l e y  w a s  c ar r i e d  o u t  a s  t h e  r e s ul t s  s h o ul d  i n dic a t e  t h e  min i m u m  s h ort  c i r c ui t  

c u r re n t s .  I n  r e al i t y  th e  m i n i m u m  sho r t  c i rc u i t  cur r e nt  a t  e ac h  b u s  cou l d  b e  l o w er  d e p e n d i ng  

                                                
1 For the purposes of consistency of terminology when combining the Transmission System Capacity Statement and 
Transmission Forecast Statement, a decision was made to use the term “Short Circuit Currents”. This is a change in 
terminology rather than a change in information when “Fault Levels” was previously used sporadically in both 
statements. 
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on  the  ac tual  generat ion  d ispatch  and  t ransmission  system condi t ions.  Th ose who requi re  the  

absolute  min imum short  c i rcui t  cur rent  level  a t  a  par t icular  bus  are  adv ised  to  contac t  E i rGr i d  

or  SO NI  d i rect ly .  

The  economic  generat ion  d ispatches  for  the  wi nter  peak  and summer  val ley  st udies  ar e  

pre s e nte d  in  Ap p en d i x  D.  For  the  calcu lat ions  o f  shor t  c i rcui t  cur rent  leve ls  a t  wi nter  peaks,  

g e ne ra tors  that  ar e  n ot  d i spatched are  forced  on  and d ispatch ed at  0  MW.  Th is  measure  

e n s u r e s  a  h i g h  i n f e e d  t o  f a u l t s  f r o m a l l  g e nerator  sources  in  the  st udies  ensur ing  that  the  

mos t  oner ous ,  but  c r edib l e ,  c ondit ions  a r e  c ons i der ed  f or  t h e  c al c ul at i on  o f  s h or t  c i r c ui t  

c u r re n t  l e v el s  at  e a ch  b u s .  F o r  th e  c a l c u l a t i ons  o f  s h or t  c i r cu i t  c u rr e nt  l ev el s  at  s u m m e r  

v al l e ys ,  g e ner a t or s  th at  w e r e  n o t  d isp a t ch e d w ere  n o t  c o n n ect e d  t o  th e  s ys t e m .  

The  s tudies  assume that  the  t ransmissi on  syst e m  i s  i n  t h e  n o r ma l  i n t ac t  c o n di t i o n  ( a s  

i n d ic a t ed  i n  th e  p ow e r  f l o w d ia gr a ms )  a n d  t ha t  a l l  c i r c ui t s  c o n n e c t e d to  a  b u s c o ntr i b ut e  t o  

t h e  fa u l t .  Th e s e  res ul t s  c o r r es p o n d t o  t o t al  b us b a r  sh o rt  c i rc u i t  c ur r en t  l ev el .  T he  s h o rt  

c i rc ui t  cur rent  th at  c ould  f l ow  th roug h  each  i ndiv i dual  c i r c ui t  br eaker  may  be  l ess  th an th e  

t o t al  b u s b ar  s ho rt  c i r c ui t  cur re n t  d ep e n d i ng  o n n e t w o rk  c o ndi t i o n s .  

Assessment  o f  Shor t  C i rcu i t  Leve ls :  I re land  

The  t ransmiss ion  syst em in  I re land  is  des igned a n d  o p e r at ed  t o  m a i n t ain  s h o r t  c i r c ui t  c ur r e nt  

l ev e l s  b e l ow  t h e  st a n dar d  e q ui p me n t  r at i ng s  l is ted  at  each  vo l tag e  level  in  Table  6-1 .  In  

p lanni ng  the  system a  10% margin  is  appl ied ,  s o  th a t  2 2 0  k V  sh o rt  c i r c ui t  c u rr e n t s,  f or  

exampl e,  wi l l  be  kept  be low 36  kA.   

I t  s h o ul d  b e n o t e d  t h at ,  t h e  E i r G r i d  G r id  C o d e  s t ipulates  that  110  kV  equipment  at  cer ta i n  

des ignated  s tat ions  may  be  des igned to  31 .5  kA.  I f  n e c e ssa r y ,  e q ui p me n t  a t  t h es e s t a t i o n s  

ma y  ne e d  to  be  mod i f i ed or  r ep lac ed in  order  to  c o m p l y  wi th  t h i s  d e si g n  r a t i n g .  Th e  s t a t i o n s  

cur rent ly  des ignated  wi th  a  31 .5  kA  110  kV  equipme n t  r a t i ng  a r e;  B ar n ahe l y ,  C l o gh ran ( f u t u r e  

s t a t i o n ) ,  C ol l eg e  P ar k ,  Cor d u f f ,  F i ng l a s ,  K i l b ar r y ,  K n o c k r ah a ,  L o u t h,  M ar i na ,  R a f f e e n ,  T a r b e rt  

and  Trabeg .  E i rGr id  wi l l  annual ly  publ ish  an  up da ted l is t  of  des ignated  st at ions.  

In  Appendix  E ,  the  resul ts  for  I re land  inc lude  X/R  rat ios ,  t rans ient  AC  ( I k ’ )  and  subt ransient  

AC  ( I k ’ ’ )  cur rents .  In  summary,  thes e  prov ide an  indi cat ion o f  the  s t rength  o f  the  t ransmissi on  

system.   

A s s e s s m e n t  o f  S h o rt  C i rcu i t  L ev e l s :  Nor t h e r n I r e l and  

The  Nor thern  I re land  t ransmissi on  system is  desi g n e d  a n d  op e r at e d  t o  m a i n t ai n  s ho r t  c i rc u i t  

cur rent  levels  below the  equipment  ra t ings  l is ted  in  the  tables  in  Appendix  E .  Indiv idual  

ra t ings  are  appl ied  to  substat ions  based on  the  equipment  at  the  substat ion.  In  p lanning  the 

N o r th e r n  I r e l a n d  t r a n s mi s si o n  s y s t em s h o rt  c i r cu i t  c ur r e nt  l ev e l s  t ha t  e x c e e d  8 0 % o f  t h e  

e q u i p m e nt  ra t i ng  s h o ul d  s e rv e  a s  a  t r ig ger  f or  N IE  t o  carr y  o ut  f ur th er  deta i l e d  a n a l ys is .  

The  Nor thern  I re l and  resul ts  in  Appendix  E  inc lude  t ransmiss ion  substat ion  rat ing s  for  In i t ia l  

Short  C i rc u i t  Current  ( I ’ ’ ) ,  Peak  Make Current  ( ip ) ,  RMS Break  Current  ( IB ) ,  and  Asymmetr ical  
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B r ea k  C u r r en t  ( a s y m  B ) .  I ’ ’  a n d  i p  a s s e s s  t h e r at i ng  o f  eq u i p m e nt  t h a t  c l o s e d  ont o  t h e  

t ransmi ssion  system;  IB  and  asymB assess  the  capabi l i ty  o f  the  equi pment  to  open  and  break  

sh ort  c i r c ui t  c ur r ent .  

6.3.1 Short Circuit Current Results  

The  resul ts  indicate  a  number  o f  Nor thern  I r e land t ransmi ssion  nodes  woul d  ex per ience  shor t  

c i r c u i t  c u r r ent  l e v e l  i n  e x c e ss  o f  9 0%  o f  t h e i r  cur r e nt  r a t ed  c a p a bi l i t y  i f  t h es e  i s s u es w e r e  n o t  

ma nag e d b y  SONI .  In  I r e l an d  shor t  c i rcu i t  cur rent s  ar e  re la t ively  low,  except  a t  a  number  of  

s tat ions  in  Dubl in  and Cork  wh er e  shor t  c i rcui t  cur rent  levels  are  abov e 80% of  the  s tandard  

r a t i n gs .  S hor t  c i r c ui t  c u rr e n t  l ev e l s  ar e  a l s o  h igh  a t  L o ut h ,  whe r e  th e  2 7 5  k V  d o u b l e  c i r c ui t  t i e  

l i n e  b e tw e en  t h e t r a n smi s si o n  s y ste m s  i s  l o c ated .  T h e T S Os  wi l l  c o n t inu e  t o  m o nit o r  s h or t  

c i rcu i t  cur rent  levels  a t  a l l  s t a t ions  to  ensure  that  th e y  r e m a in  w i t hi n  s afety  st andards.  F igure  

6 - 1  i n d ic a t es  t he  l oc at io n s  w h er e  sh o rt  c i rc u i t  cur rent  levels  ar e  h igh,  in  2018.  F igure  6-1  

p r e s e nt s  th e  s h o rt  c i rc u i t  c u rr e n t  l eve l  r es u l t s  for  the  wi nter  peak  2018  case  as  a  percentage  

of  s t andard  equipment  ra t ing  for  the  t ransmiss ion  s y s t e m o f  I r e l a n d  a n d t h e a ct u al  eq u i p m e nt  

r a t i n g  f o r  the  N o r th er n  I re l a n d  t r a nsm i s si o n  s y ste m .  T h r ee  per c e nt a ge  r an g e s  ar e  r e pr e s e n ted  

b y  d i f f e r e nt  c o l o ur s  a s  ind i c at e d .  The  y e l l ow  d ots  r e pr e s e nt  s u b s t at i o n s  w h er e  sh or t  c i r c ui t  

cur rents  may  be  betw een 80% and 90% of  the  rat ing s.  Th e  orange  dots  represent  substat i ons  

w h er e  s h or t  c i r c ui t  c ur r e n t s  m a y  e x c e e d  9 0 % of  the  rat ings  and  the  red  dots  are  for  

s u b s t at i o n s  w h er e  t h e  r at i ng s  h av e be e n  e x c e e d ed.  

Th e  a nal ys i s  t h i s  year  a ls o  sh ow s tha t  t h e  Ba l l y lumf or d,  Ca st l er eagh ,  Cool keer ag h and Kel l s  

n o d e s  ha v e a l l  b e e n f o und  t o  ex p er ie n c e  sh o rt  c i r cu i t  c ur r e nt  l e ve l s  th at  e x c e e d 1 0 0% o f  th ei r  

c u r re n t  r at ed  c ap a b i l i t y .    

Table  6-2  below prov ides  a  l is t  o f  t ransmissi on  no d e s  wh er e  t h e sh o rt  c i rc u i t  c ur re n t  l ev e l  is  

approa ch ing  or  would  exceed the  rat ing  for  th e  years  2012/13,  2015/16  and 2018/19.  Wher e  

p la ns  ar e  in  p lac e  to  up r ate  equi pment  or  mi t igate  the  r isk  these  are  d iscussed below,  a t  the  

t ime of  publ ish ing  th is  was  the  best  in formation  a v ai l a bl e.  I n  th e  i n ter i m  r is k  mit ig a t i o n  

measures  such  as  system reconf igurat ion  have  been  empl oyed to  maintain  sh or t  c i rcui t  

c ur rent  l ev els  at  saf e  leve l s .  
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T a b l e  6 - 2 :  No d e s  Ap p r oac hi n g  o r  Ex ce e d i ng  R at i ng  

% Rat ing  2012/2013  2015/2016 2018/2019 

>100% 

B P S 1 1 0 k V B P S 2 7 5 k V B P S 1 1 0 k V 

CAS 110  kV BPS 110 kV CAS 110  kV 

CDU 110 kV CAS 110  kV CDU 110 kV 

 
CDU 110 kV   CPS 110 kV 

 
KEL  110  kV  

> 9 0 % 

CPS 110 kV BVA 110  kV BVA 110  kV 

D U N 1 1 0 k V KRA 110 kV2 KEL  110  kV 

KEL  110 kV STR  110  kV KRA 110 kV 

KNO 110  kV  KNO 110  kV 

TAN 110  kV  STR  110  kV 

Stat ions  where  the  rat ing  has  been  ex ceeded 

B a l l y l u m f o r d 1 1 0  k V   

T h e  sh o rt  c i r c ui t  c u rr e nt  l e v el s  a t  th e  B al l y l u mf o r d  1 1 0 k V n o d e  f o r  bot h  th r e e - ph a s e  a n d  

s ingle -phase  fau l ts  ex ceed  the  substat i on  rat i ng s.   This  occurs  under  maximum generat i on  

condi t ions  when both  o f  the  275/110  kV  interbus  t ransformers  ( IBTXs)  are  in  serv ice .   Th e  

s u b s t at i o n  is  p r og r a m me d  t o  b e  repl a ce d  wi th  a  s u b s t at i o n  i n c o rp o r at i n g  a  n e w  110 k V  G I S 

swi tchboard,  wi th  work  due  to  be  compl eted  by  Winter  2013/14.   In  the  in ter im,  SONI  manages  

t h i s  r i s k  b y  o p e r at i ng  w i t h  o n e  I B T X  o u t  o f  s e rv ic e ,  w hi ch  r ed u c e s  th e  sh o rt  c i r c ui t  c u r re n t  

leve l  below the  equipment  ra t ing.  

B a l l y l u m f o r d 2 7 5  k V  

T h e  sh o rt  c i rc u i t  c ur r e nt  l ev e l  a t  B al l y l u m f or d  2 75  kV  node  for  s i ngle  ph as e  faul ts  ex ceeds  the 

s ubs t at i on  ra t i ng s  i n  w int er  20 15/16.  W i th  th e  exp ec t ed  dec ommi s si oni ng  of  B 4 ,  B 5  and B 6 a t  

B al l y l u mf or d a f t e r  wi nt er  20 1 5/ 1 6  t h e  s i ngl e  p hase  peak  make cur rent  reduces  f rom 66.86 k A  

to  54.02  kA by  winter  2018/19.   As  wi th  th e  B al l y l u m f or d 1 1 0  k V  n o d e  S O N I  w i l l  h a v e  t o  

manage  th is  r isk  by  operat ing  wi th  one  IBTX  out  o f  serv ice  unt i l  the  phase  2  p lant  at  

B al l y l u mf or d i s  d ec o mmis s i o ne d .   

Cast lereag h 110  kV   

T h e  r at i n g  of  C a s t l er e agh  1 1 0  k V s ub s t a t i o n  is  l imi ted  by  the  di sconnectors  which  have  a  

c er t i f i ed  r at i ng  of  26.2  kA.   Wi th  a l l  av ai labl e  gener at i on  i n  serv ic e,  the  s ing le  ph ase  shor t  

c i rc u i t  c u rr ent  l e v el  e xc ee d s  th e  r at in g  o f  th e  s ub s t a t i o n  eq ui p m e n t .  T h e 1 1 0  k V  s u b s ta t i o n i s  

p r e s e nt l y  be i n g  r e b ui l t  w i th  t h e d i s c o n n ec t or s  sc heduled  for  repl ac ement  wi th  40  kA  

equipment  by  winter  2013 /14.    
                                                
2 Knockraha 220 kV station is currently operated with the third transformer in hot-standby to mitigate short circui 
current levels exceeding the 90% threshold. 
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T h e  C a s t l er ea gh  s h or t  c i r c ui t  c ur r e nt  l ev el  r esul ts  are  based on  the  ass umpt ion  that  only  

t hr e e  out  of  th e  f o ur  IB T X s  w i l l  be  i n  s e rv i c e  at  any  point  in  t ime.  The  four th  IB TX  at  

Cast lereagh is  scheduled  to  be  commissi oned in  2012;  i ts  pr imar y  purpose  is  to  fac i l i tate  

o u t ag e s o n  ot h er  t ra n s f orm e r s .   

Coolkeeragh 110  kV 

S ingle -phase  shor t  c i rcui t  cur rent  levels  at  Co olkeerag h 110  kV  substat ion  have  been found to  

ex c eed 100% of  t h e  s ubs t a t i on  a s si g ned ra t i ng  i n  2018/19 .  Th i s  i s  a  r es ul t  o f  i nc r ea sed 

renewabl e  generat ion  l eve l s  in  2018 and the  connect ion  of  the  new 400 kV  Tur l eenan –  

Woodland c i rcu i t .  I t  i s  important  that  N IE  put  p l a n s  i n  p l ac e  t o  a dd r e s s  t h i s  i s s u e  at  

C o o l k e er ag h b e f or e  2 0 1 8.   

Corduf f  110  kV  

S h o rt  c i r c ui t  c u r r e n t  l e vel s  a t  C o r d uf f  1 1 0  k V  s t at ion  exceed 100% of  the  s tandard  equipment  

ra t ing  for  110  kV  equi pment ,  25  kA,  as  per  the  E i rGr id  Gr id  Code.  Corduf f  110  kV  s tat ion  is  a  

des ignated  s tat ion.  A  des ignat ed  s tat ion,  as  per  the  E i rGr id  G r i d  C o d e,  i s  a  s t at ion  w i th  

1 1 0  k V  e qui pmen t  d es i gned  to  31 . 5  kA.  Therefor e,  in  actual i ty  there  is  not  an  issue  at  Corduf f  

1 1 0  k V s ta t i on ,  a s  th e  e qu i p m e n t  i s  ra t e d t o  31 . 5  k A .  

K e l l s  1 1 0  k V 

Short  c i rcui t  cur rent  levels  a t  Ke l ls  110  kV  substat ion  ex ceed 100% of  the  substat ion  ass igned 

rat ing  in  2015/16.  Ke l ls  110  kV  substat ion  is  to  b e  r e f u r bi sh e d ,  w i t h  w or k  due  t o  b e c o mp l et e d 

by  winter  2016/17.  The  substat ion  equipment  wi l l  t h e n  h av e  a  r a t i ng  o f  4 0 k A .  I t  i s  i mp o r ta n t  

t h at  i n  th e  i nt er i m per i od SO NI  and NIE  devel op pl ans  t o  av oid  the  r i sk  of  ex c eedi ng 

equipment  ra t ing s.   

Sum mer  Mini mum Resul ts  

A s  e x p e ct e d t h e  s u m m er  m i n i m u m  s h o rt  c i r c ui t  c u r r e n t  l eve l  r e s ul t s  sh o w n  i n  A pp e n d i x  E  

show that  no  s tat ion  rat ings  ar e  exceeded.  The Moyl e  In terconnector  has  a  min imum 

o p e r at i ng  r eq u i r e me n t  of  1 , 5 0 0 M V A t hi s  is  e q ui v al e nt  t o  a  s h or t  c i rc ui t  c u rr e n t  l e v el  of  

3 . 1 5  kA.  B el o w  t hi s  sh or t  c i rc u i t  c ur r e n t  l ev el  th e  H VD C  i n ter c o n n e ct o r  f a i l s  to  c o mmu t a t e .  

T a b l e s  E -3 ,  E -5  a n d  E - 7  sh o w th is  i s  not  a n issue over  the  per iod  covered  by  th is  TFS.  



TRANSMISSION FORECAST STATEMENT 2012-2018 

 
 

6-8 

 
 

GORTAWEE

Ireland

Northern
Ireland

> 100%
> 90%
> 80%

 

F ig u r e  6 - 1  Sh o rt  Ci rc u i t  C u r r e n t  L ev el s  f o r  W i n te r  P ea k  201 8  

 



7
A

nalyses

7 Overview of Transmission System  
 Capability Analyses

 7.1 Generator Opportunity Analysis in Ireland

 7.2 Demand Opportunity Analysis in Ireland 

 7.3 Generator Opportunity Analysis in Northern Ireland

 7.4 Demand Opportunity Analysis in Northern Ireland



TRANSMISSION FORECAST STATEMENT 2012-2018 

 

7-1 

7 OVERVIEW OF TRANSMISSION SYSTEM CAPABILITY ANALYSES 

T h i s  ch a pt er  d e sc r i b e s  t h e  a n al y se s  c ar r i ed  out  to  determine  the  capabi l i ty  of  the  

t ransmi ssion  system to  accommodate  addi t ional  demand and generat ion at  var ious  par ts  of  

t h e  t r a n s mi ss i o n  s y st e m .  T h e  r e s ul ts  o f  t he s e  a n al y s e s,  t og e th e r  wi t h  i n for m a t i o n  i n  o t h er  

c h apt er s ,  p ro v i de  t h e  b as i s  f or  t h e  sta t e m e n ts  of  opportuni ty  in  Ch apter  8  and Ch apter  9 .   

7.1 GENERATION OPPORTUNITY ANALYSIS IN IRELAND 

T h e  m a n n e r  i n  w hi ch  th e o p p o r t u ni t ie s  w e r e  d er iv e d  f or  f u t ur e  g e n er at o r  c o n n e c t i o ns  w a s 

based on E i rGr id’ s  G R I D 25  s t rategy and  anal ys is  under taken  as  par t  of  the  Gate  3  proc ess.  

Three  sample  years  (2012,  2015  and 2018)  o f  r e s ul t s  f r o m F i r m  Ac c e ss  Q u a n t i t y  ( F A Q )  

a n a l y si s  u nd e r t ak e n  f o r  G a t es  1 ,  2  a n d  3  h av e  b e e n  u s e d  t o  f o r m  a  v i ew  o f  t h e  p ot e n t i a l  

capabi l i ty  of  the  t r an smi ss i on  sy st em to  accommodate  addi t ional  generat ion  capac i ty  over  

and  abov e  that  a l ready  a l located.   E i rGr id  sel ec t ed  th ese  th r ee  year s  to  pr ov i de  a  sh ort ,  

medium and longer  term out look  of  fu ture  poss ibl e  generat ion opportuni t ies  as  

t rans mi s sion  sy stem r e infor c ements  ar e  completed.  

T h e  q u al i t at i v e  a n a l ys i s  i s  b a s e d  on  s t u d i es  c om p l et e d  i n  D e c e m b er  201 1  f o r  G at es  1  &  2  

and in  January  2010  for  G ate  3 .   In  2012,  E i rG r i d  w i l l  r ec al c ula t e  F AQ s  f o r  G at e  3  pr oje c t s  t o  

t a k e  i n t o  a cc o u n t  t h e  l ates t  i n f o r ma t i o n  o n  d e m an d  f o r ec a st s,  g e n er a t i o n  p o r t f o l i o ,  d el iv er y  

t imel ines  for  proposed t ransmission system developments  etc .  

7.2 DEMAND OPPORTUNITY ANALYSIS IN IRELAND 

This  s ect ion  d escr i bes  the  an al y ses  car r ied o u t  t o  d et er m i n e  t h e  c a p a bi l i t y  of  t h e  

t ransmi ssion  system of  I re l and  to  accommodate  addi t ional  demand at  var ious  par ts  o f  the  

t r a n s mi s si on  s y s t e m .  T h e  r e s ul t s  o f  t h es e  a n a l y s es ,  t og et h er  w i t h  i nf o r m at i o n  i n  o t h er  

c h ap t er s ,  p ro v i de  t h e b as i s  f or  t h e  sta t e m e n ts  of  o p p o rt u n i t y  i n  Ch a pt e r  9.   

The  analys es  were  car r ied  out  for  three  speci f i c  years :   

201 2:  Thi s  is  th e  f i r s t  year  o f  th e  sev en-year  per i od o f  the  A l l - Is land  Transmissi on  Forecast  

Statement  (TFS) .  The  in format ion  prov ided for  2012  g ives  developers  a  usefu l  indicat ion  as  

t o  t h e  o pp o rt u n i t i e s  t h at  e x i st  i n  t he  s h o rt - t er m .   

201 5:  Th is  is  t h e  mi d - yea r  o f  t h e  s e v e n - y e ar  p e r io d .  B eca u s e  o f  t ypi c al  l e a d - t ime s  f o r  

const ruct ion of  dema nd p lant ,  th is  year  re pr esents  th e  more  real is t i c  begi nning  o f  th e  

p e r io d  o f  in t e r e st  f or  d e v el o p er s  a t  a  p r e - fea s i bi l i t y  s tag e  wi sh i ng  t o  c o n n ec t  t o  th e  

t ransmi ssion  system.  

201 8:  Th i s  cov e rs  t h e  f i na l  y e a r  o f  t he  T F S ,  wh ic h  e xt e n d s t o  w i n t er  2 0 1 8 /19 .  
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S t u d i es  w e re  c a r r i e d  out  f o r  th e  s u m m e r  a nd  f o l l o wi n g w i n t er  o f  e a c h  y e a r  u s i n g  

i n f o r ma t i o n d e s cr i bi n g  t he  ex is t i n g  a n d pl anned t ransmiss ion  system as  know n at  the  

beginning  of  Ju ly  2011 .  Th e  base  case  generat ion d ispatch  scenar ios  used  for  the  s tudies  

are  presented  in  Tabl e  D-5  in  Appendix  D.  

The  l oca t i ons  an aly sed  for  n ew d emand have  been  carefu l ly  rev iewed based on  feedback  

f rom indust ry  sources.  Th e  ch osen  st at ions  have been  ta i lored  to  match more  c l ose ly  the  

needs  of  cust omers.   

I t  s h o ul d  b e  n o t e d  t h a t  t h e  r e s ul t s  o f  t h e s e  st udies  are  dependent  on  the  assumpt ions made 

about  generat ion  and demand,  and  on  the  co m p l et i o n  da t e s  o f  t rans m i s si o n  sys t e m  

development  pro jec ts  as  descr ibed  in  prev iou s  c h ap t er s .  F ac t o rs  t ha t  m a y  i n f l uen c e  t h e 

resul ts  ar e  di scussed in  Sect ion  8.1 .4 .  

7.2.1 Transfer Capability Analyses for New Demand 

The  t ransmiss ion  syst em is  p l anned to  meet  forecast  demands  at  a l l  s ta t ions  in  I re l and.  The  

demand forecast  for  each  110 kV  st at ion  is  a  propor t ion  o f  the  overa l l  syst em demand 

forecast  based on  h istor ical  demand d ist r ibu t ions.  Future  demand customers  that  have 

s ig n e d  c o n n e c t i o n  agr e eme n t s  a r e  a ls o  i n c l u d e d  i n  st at i o n d em a n d  f or e c as t s .   

W hi l e  a d d i t i o n al  d e m an d s  a b o v e  t h e  f or e ca s t  l e v el s  ar e  n o t  e x pl ic i t l y  ca t er e d f o r  i n  

t ransmi ssion  system plans,  ther e  may  be  capac i ty  for  such  addi t ional  demand inherent  in  

t h e  t r a n s mi ss i o n  s y st e m  a t  c er t a i n  l oc a t i o n s .  New demands can  g enera l ly  l oc at e  i n  an  a r ea  

that  has  excess  generat ion  capac i ty  as  th is  wi l l  r e d u ce  pow e r  f l ow s  o u t  o f  th e  a r e a .  

A l ternat ivel y,  the  addi t ion  o f  t rans miss ion  system in fr ast ruct ure  general ly  pr ov ides  a  s tep  

i n c r ea s e  i n  t r a n s mi s si on  s y s t e m c ap a c i t y  w h i ch  may  permit  demands  h igher  than  forecast  

l ev e l s ,  a s  i l l u st r at e d  i n  F i g ur e  7 - 1 .  T h e  b l u e  l in e  r e p r e s e nt s  t he  r e q uir e d  c a p ac i t y  a t  a  

p a r t i c ul ar  poi n t  i n  th e  t r a n s m is sion  s y s t e m .  T h e  r e d  l i n e  r e pr e s ent s  t he  i n st a l l e d  

t ransmi ssion  system capac i ty .  Changes  in  insta l l e d  c ap a ci t y  g e n er al l y  c o m e  i n  d i s c r et e  

s teps,  thus  prov iding  spare  capa ci ty  for  a  per iod of  t ime.  
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F i g u r e  7 - 1  I l l u s t r at i o n  of  T y p i c al  S t ep C h a ng e i n  Net w or k  C ap ac i t y  

F ig ure  7 -2  i l l ust rates  the  demand prof i l e  for  a  repr esentat ive  s tat ion.  The  bl ue  l ine  

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

i n c r ea s e  i n  d e m a n d .  T h e  a n al y si s  c a rr i e d o ut  f o r  th i s  T F S  e x a mi n es  t he  t r a n smi s si o n  

s y s t e m’ s  cap a b i l i t y  t o  a c c e pt  s u ch i n c r ea s e d  d e m a n d  a b ov e  f or e c as t  l ev e l s  a t  sel e ct e d  

110  kV  and 220 kV  s tat ions.  The  se lected  110 kV and  220 kV  s tat ions,  wh ich  feed  pr inc ipal  

towns  and demand centres  d is t r ibuted  throughout  the  country ,  a re  sh own in  F igure  9-1  in  

C h a p t e r  9 .  T h e  r e s ul t s  o f  t h i s  a na l y si s  a r e  us e f u l  i n  i d ent i f y i n g  o p por t u ni t i e s  for  th e  

connect ion  o f  new or  increased demand of  a  s ize  typi cal  o f  indust r ia l  development  in  

I r e l a nd.  Th e c a pa ci t y  v al ue  c al c ul ated  i s  a  meas ur e  of  t h e  t r a nsf er  c apa bi l i t y  remai ni ng  i n  

t h e  p h ys ic a l  t r a ns m i ss i on  s y s t e m  f or  f ur th e r  c om m e r c ia l  a ct iv i t y  ov e r  and  a b o v e  a l r e a d y 

a n t ic i pa t e d u s e s .  I t  pr ov i d es  a n i n di c at i o n o f  the  f l e x i b i l i t y  o f  th e  t ra n smi s si o n  s y ste m  t o  

a c c o m m o d ate  f u t ur e  d e ma n d  i n cr e a s es  i n  s el ec ted areas  wi thout  the  requi rement  for  fur ther  

r e i n for ce m ent s .  

The  t ransfer  analysis  is  in tended as  a  pre- feasib i l i t y  ind icat ion  o f  opportuni ty  for  incr eased 

demands.  Th e  method for  determining  capac i ty  c l ose l y  a l i g n s  w i th  pr e - f e a si bi l i ty  s t u d y 

t e ch n i q ue s .  

I n s t a l l e d  
C a p a c i t y  

Y e a r s  

R e q u i r e d  
C a p a c i t y  
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 F ig ure  7 -2  Demand P r of i le  a t  Typica l  Stat ion 

In  prev ious  s tatements  the  appl icat ion  o f  p lanning  s tandards  for  the  analyses  o f  demand 

and generat ion  was  the same in  a l l  resp ects  except  for  the  cont ingencies  considered  and  

v o l t ag e  a n a l y si s .  Pr ev i o us l y  i n  t he  g e n er a t i o n  st u di e s ,  m a i nt en a n c e - t r i p  ( N - 1 - 1 )  

cont ingencies  were  not  consider ed.  An  assumpt ion  was  made that  the  hypothet ical  

generator  could  be  const ra ined  down or  o f f  dur ing  t ransmissi on  system maintenance.  

However ,  demands  are  not  d ispatchabl e ,  and  so  i t  i s  not  acceptable  to  assume that  the  

hypothet ical  demand may  be  const rai ned  of f  du r ing  a  maintenance  outage.  I t  i s  necessary ,  

ther efor e ,  to  assess  the  t ransmiss ion  system per formance  ag ainst  s tandards for  

m a i n t e n a nc e- t r ip  c o nt i ngen c i e s  i n  t he  a n a l ys i s  of  incr eased demands.  Th e  reason vo l tage  

analysis  was  per formed as  par t  o f  the  demand capaci ty  st udies  is  because  the  addi t ion  of  

d e m a n d  i s  l ik e l y  t o  i mp ac t  o n  l o c al  vo l ta g es.  

7.2.2 Method for Calculating Transfer Limits for Increased Demand 

An AC  loadf low numer ical  l inear  technique  was  use d  t o  s cr e en  f o r  c r i t i c a l  c o n t i ng e n cies  a n d  

t h er mal  ov e r l o a d s o r  v ol t a ge  l i mi t at io ns .  A  l i near  a l gor i th m is  a  s i mpl e  yet  robus t  met h o d 

wher e  the  solut ion  is  determined using  a  st ep approach.  

T ransfer s  were  consider ed  between the  “D ubl in” ,  “Norther n  I re l and”  and “South”  

g enerat i on  b l oc ks  and the  3 0  “t est  nodes”  se l ec t e d  f or  a n a l ys i s  a re  o ut l ine d  i n  C h apter  9 .   

T h e  i n i t i a l  g e n e r a t or  di sp a t ch e s  f o r  t h e  t r a ns f er  c a p a bi l i t y  st u d i es  a r e  pr e s e n t e d  i n  T a b l e  

D - 5  i n  A p pendi x  D .  G e n e ra t o rs  w er e  m o d e l l e d  wi t h  t h ei r  m a xi m u m  o u t p ut  e q u iv al e n t  to  t h ei r  

Maximum Cont inuous  Rat ing  (M CR) .  As  w i nd  energ y  is  v ar i a ble ,  i t  c a nnot  be  r e l i ed  upon t o  

25
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s erv e  dema nd.  As  s uch ,  l oc al  wi nd gener a t i on  w a s  sw it ch e d o u t  i n  t he  v ic i ni t y  o f  th e  t e st  

node .  The s e d i spatc hes,  wi th  wi n d  g e n e ra t i o n  l o c a l  t o  t he  t e s t  n o d e  sw i tc he d  o u t ,  w e r e  

used  for  s ing l e  cont ing ency  (N-1 )  s tudies .  For  N-G-1  and  N-1 -1  co nt ingencies ,  some 

c ent ra l l y -d i spat ch abl e  gener at i on  l oc a l  t o  th e  test  node was maximi sed to  i ts  MCR value,  to  

c reate  a  more  favour able  d ispatch  for  the  ma intena nce  case.   

To  ca lcul at e  the  opportuni ty ,  demand at  95% power  factor  was  added at  the  test  node  in  

increasi ng  amounts .  Th is  was  balanc ed  by  an  equiva lent  increase  in  generat ion  output  f r om 

e x is t i n g  g e ner a t i o n  wi th i n  o n e  o f  the  t hr e e  gen er a t i o n  b l oc ks .  T h i s  i s  i l l u s t r at e d  i n  F ig u r e  

7 - 3 .  In  cas es  wher e  ful l  c apaci ty  was  reached on  a l l  generat ion  uni ts  wi th in  a  generat ion  

b l o c k,  th e  ma x i m u m c a pa c i t y  wa s  i nc r e a sed  t o  a l l o w  f u r t h er  t r a n sf e r .  T h e l i m it  f or  i n cr e a s ed 

t r a n sf e rs  f r om t h e  g e n e ra t i o n  bl o c k  to  t h e  t e s t  no d e  w a s  e sta b l i s hed  b y  c h ec k i ng  th e  p o s t -

cont ing ency per for mance  of  the  t ransmiss ion  system ag ainst  thermal  and  then  vo l tag e  

s t a n d ar d s .  Th e  p r oc e s s  w a s  th e n  r e pea t e d f or  t he  tw o  r e m ai ni n g  gen e r at io n  b l oc k s .  

P r o bl e m s  on  t h e  t ra n smi s si o n  s y st e m  w e r e  not  c o n s i de re d  l i mi t i n g  u n l e s s  th ey  w e r e  

s ens i t iv e  t o  t h e  i nc r ement a l  t r a nsf ers  under  ex ami na t i on.   

To  ass ist  the  reader ,  the  in format ion  f rom th is  analysis  is  presented  concise ly  by  combining  

t h e  r e s ul ts  f r o m  th e  “ D ubl i n” ,  “Northern  I r e l and”  and “South”  g enerat i on  b l oc ks  t o  e a c h  of  

t h e  3 0  se l ec t ed  st at i ons .  Th is  p r ovi des  a n  i n di c at i o n  of  th e  c ap a b i l i t i e s  f or  i nc re a s e d 

demand at  each  s tat ion.  When consider ing  s ing le  cont ing encies  (N-1 )  on  an  intact  

t ransmi ssion  system the  min imum capaci ty  f rom Dubl in ,  Nor thern  I r e land  or  the  Sout h  was 

c h o s e n .  H o wev e r ,  w h e n  c o n s i d er i n g  m a i n t e n a nc e- t r ip  c o n t i n gen c i e s  ( N - 1 -1 ) ,  t h e  gr e ater  o f  

the  capaci t ies  f r om Dubl i n,  N or ther n  I re land  or  t h e  S o u t h  w a s  ch o s e n .  T h i s  w as  b a s e d  o n  

the  assumpt ion  that  less  onerous  generat ion  d ispatches  coul d  be  scheduled  to  

accommodate  maintenanc e  outages.  The  resul ts  are  presented  in  Sect ion 9 .2  o f  Chapter  9 .   
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F ig u r e  7 -3  I l l u s t r at i o n  of  I n c r e m e nt a l  T r a n s f er  C apa b i l i t y  St u d y M et h od for  D e m a n d 

7.2.3 Example: Calculation of Capability for Demand at Ennis 110 kV 

Station 

This  sect ion  prov ides  an  exampl e  o f  the  anal ys is  o f  the  capabi l i ty  o f  Enni s  110  kV  s tat ion  to  

accommodate  increased  demand at  summer  peak 2012.  The  exampl e  i l lust rates  the  s teps  

taken  towa rds  der iv ing  the  demand opportuni ty  at  Enni s  110  kV  s tat ion.   

The  assessment  was  car r ied  out  by  s imulat ing  the  t ransmiss ion  syst em for  summer  peak  

2012  us ing  the  demand forecasts  pr esented  in  Tabl e  C-2  in  Appendix  C  and the  re levant  

generator  dispatch  f r om Table  D-5  in  Appendix  D.   

D u e  to  i t s  va r ia b l e  n a t ur e ,  w i n d g e ner a t i o n  c a n no t  b e  r e l i e d o n  t o  m e et  th e  d e ma n d  a t  a l l  

t i m e s .  T h er ef o r e ,  t o  pr ep a r e  t h e m od e l  f or  t e s t ing  th e  ca p ab i l i t y  f o r  a dd i t i o n al  d e ma n d  a t  

Ennis ,  a l l  wind  g enerat ion  in  the  v ic in i t y  o f  E n n i s,  wa s  s wi t che d  o f f .   

T h r e e  s et s  of  s t u d i es  w er e  c a rr ied  o u t ,  w i t h  th e e x t r a  d e m an d  i n  e a c h  m e t  b y  i n c re a s i ng  

generat ion  in  one  or  o ther  o f  the  “Dubl in” ,  “Northern  I r e l and”  and “South”  generat ion  

b l o c ks .  F or  e a c h s t u d y in  t u r n ,  th e  A C  l o a df low l inear  technique  was  used  to  add  a  test  

demand of  160  MW to  Ennis  110  kV  s tat ion.  An  equivalent  amount  o f  generat ion  was  

i n c r ea s e d i n  e a ch  g e n e ra t i o n b l oc k  i n  o rd e r  t o  m e e t  t h e i ncr e a s e d d e m an d  a t  E n n i s,  w hi ch  

set  up  incr ementa l  power  t ransfer s  between each generat ion  b lock  and  Ennis .  The analysis  
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t e s t ed  a n  e xh a u st iv e  r a ng e  o f  N - 1  c on t i ng e n ci e s  ( i n d iv idu al  c i r cu i t / t r a n s fo r m e r  o r  g e ner a t or  

outages)  to  ident i fy  any resul tant  thermal  ov er loads  or  vo l tag e  v io lat ions .  Assumi ng  some 

c o n t i ng e n ci es  c a u s e  v i o la t i o ns  o f  o ve r l oa d  o r  v ol t ag e  st a n d ar d s  a t  t h e  m a x i m u m  c a pa c i t y ,  

t h e  a n a l ys i s  r e v er te d  t o  0  M W  a n d  per f or m e d  the  t e s t  i n  i n cr e a si n g  s t e ps ,  e a ch  st e p 1 0  M W 

in  s ize  unt i l  a  v io lat ion  of  over load  or  vol tag e  st anda r ds  oc c ur r ed.  Th e  prec edi ng  st ep v al ue  

i s  th e n  t h e ca l c ul at e d o pp o r t u ni t y  v a l u e .  

In  th is  ex amp le,  r egar d less  o f  whether  the  ext ra  demand was  supp l ied  f r om Dubl in ,  

Nor thern I re land  or  the  South,  an outage o f  th e  Ardnac r ush a-Dr uml i ne  110  kV  l i ne  dur i ng  t h e  

maintenanc e outage  of  the  Ardnacrush a-Ennis  110  kV  l i ne  woul d  resul t  i n  a  v o l tag e  v i o l at i on 

at  Druml ine 110  kV  busbar  when the  dema nd at  Ennis  was  increased by  70  MW.  The 

p r e c e di ng  v al u e  of  6 0 M W  w a s  t h er ef o r e  t h e  l i m it  o f  addi t ional  demand permiss ibl e  at  Ennis  

tak ing  account  o f  vo l tag e s tandards.   

The  t ransmiss ion  system was  next  tested  ag ai nst  ov er load  s tandards  wi th  the  60  MW of  

addi t ional  demand model led  at  Ennis .  A l l  p o s s i bl e  c i r c ui t  a n d  g e n e ra t or  o u t a ge  

c o m b i n at i o ns  w e r e  s i mul at e d  a n d v ol t ag e s  chec ked.  Th e  anal ysis  showed that  the  

t ransmi ssion  system remained wi th in  s tanda rds  wi th  the  addi t ional  demand connected  at  

Ennis .  As  such,  the  l imi t  o f  ad di t ional  demand permiss ibl e  at  Ennis  110  kV  s tat ion  is  60  MW 

for  summer  peak  2012.   

I n  a s s e s si ng  o p p or t u ni t i e s  f o r  n ew  d e m a n d s ,  t h e  T F S  con s i d er s  t h e  c a p a bi l i t y  o f  t h e  

t ransmi ssion  system only .  Th e  capabi l i ty  of  th e  d is t r ibut ion  system of  I r e l and is  not  

addressed.  The  impl icat ions  for  generat ion  adequacy  o f  demand grow th  above  the median  

f o r e ca s t  l e ve l s  a re  d e a l t  w i t h  s e parat el y  i n  t h e  A l l - is land  Generat ion  Capaci ty  Stat ement  

2012-2021  (G CS).  

7.2.4 Factors Impacting On Results 

The  resul ts  o f  the  anal ys es  desc r ibed  in  th is  sect ion  are  based on  a  set  o f  assump t ions  

a b o u t  f ut ur e  d e m a n d g r ow th ,  g e n e ra t i o n connect ions  and  t ransmissi on system 

developments .  The key  forecast  fact ors  on  which  the  resul ts  depend are  dynami c  and,  

t h er e f or e ,  t h e  r ea l i t y  t h a t  e m e r g es  w i l l  n ot  exac t l y  matc h  th e  f or ec ast s .  Consequent l y ,  th e  

r e s ul t s ,  w hi le  r ea s o n a bl y  i n di c at iv e,  s h o ul d  n ot  be  i nt e rpr et ed  a s  d e f i n i t iv e  p r oj e ct i ons .  

The  factors  l ikely  to  have an  impact  on  the  outcomes  inc lude:  

the  s igning  o f  a  connect ion  agreement  by  a  new generator  -  the  Gate  3  process  has  resul ted  

i n  con n e c t i on  o f f er s  f or  5 , 5 0 0  MW  o f  c o nv e n t i o n al  a n d  w i n d gen e r a t i o n b ei n g  is s u e d;   

  d e l a y s  i n  con n e c t i o n o f  c o m m i tt e d new  g e n e ra t i on;   

  c l o s ur e / div es t i t u r e  o f  ex i s t i n g  g e n e ra t i o n st a t i o ns ;  
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  c h a ng e s  i n  t h e  e c o n o my  w h i ch  g i v e  r i s e  to  consequent ia l  chang es  in  the  overa l l  

d e m a n d  f or  e l e ct r i c i t y;  

  c h a ng e s  i n  d e m a n d  i n  a  p ar t i c ula r  r e g i o n  or  a re a ,  ar i s i n g  f r o m  new  i n d us tr y  

developments  or  c losur es ;  

  d e l a y s  i n  t he  p ro vi s i o n  o f  t r a n s mi s si o n  s ys t e m re i n f or c e m e nt s;  

  sel ect ion  and construct ion  of  new t ransmi ssion  system re in forcement  developments  

w h i ch  m a y s i g ni f i c a nt l y  i n c r e a se  t r a ns m i s si o n  s y st e m  c a p ac i t y .  
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7.3 GENERATOR OPPORTUNITY ANALYSIS IN NORTHERN IRELAND 

T h e  g e n er at o r  o p p or t u ni t y  a n a l ys i s  d e t e r mi n e s  t h e  i n cr e m ent a l  t r a ns f er  c a p a bi l i t y  w h e n  a  

g e ne ra tor  is  loc ated  at  a  n od e.   The meth odolog y  captures  the  present  and  future  

c h al l e n ge s  to  b e  m e t  b y  t h e  T S Os  w i th  l ar ge  p e n et r at i o n  o f  r en e w a b l e  g e ner a t i o n  c o n ne c t e d  

to  the  d is t r ibut ion  and t ransmis s i o n  s y s t e m s .  U si n g  A . C .  st ea d y  s t at e  c on t i ng e n c y  ana l y si s  

( s e e  T a b l e  7-1 ) ,  t h e  c apa b i l i t y  o f  a  n o d e  t o  a c cep t  n e w  g e ner a t i o n  i s  r ec o r d e d,  a l o ng  w i t h  

t h e c or r es p on d i n g  c o nt i ng e n c y a n d  r esul t ant  networ k  c onstr a int .    

The  year  studied  in  th is  TFS  is  2018/19,  and  the  connect ion  of  new generat ion  has  been  

f a c i l i ta t e d by  o n e  of  t hr ee  s c e na r i o s :  

Supplying the Northern Ireland Existing Load 

I n  t h is  s c e na r i o,  n e w  gen e r a t i o n  i s  c o n n e c t e d  t o  a  n o d e .  A s  t h i s  n e w g e n e r at i o n  o u t p ut  

increases in  s ize,  a  cor responding  amount  i s  sc al ed of f  t h e  ex i st i ng  c onv ent i onal  

g e n e ra t i o n  in  N o r th er  I re l a n d .   Th e  r e n e w a bl e  gen e r a t i o n ,  how e v er ,  r e ma i n s  a t  f u l l  o u t p u t .   

In  e f fect ,  the  new generat ion is  supp lying  the ex ist ing  Nor thern I re land load.  

Supplying Load in Ireland  

I n  t h i s  s c e na r i o,  th e  n ew  g e n er at i on  c o n n e c t ed t o  a  n o de  is  t r a ns f e rr e d  a c r o ss  th e  t ie  l i n e s  

f r o m  Nl  t o  I r l .   Th is  i s  f ac i l i ta t e d b y  inc r e a si ng  d em a n d  i n  I r l .  

Reducing Imports from Great Britain  

In  th is  scenar io,  as  the  new generat ion  is  connected  to  a  node,  the  amount  o f  energy  be ing  

t r a n sf e rr e d  a c r o ss  th e  Moy l e  I nt e rc on n e c t o r  i s  cor r e sp o n d i ng l y  a dj u s t ed.   I n  e f fec t ,  imp o r t s  

a r e  r e d uc e d ,  a n d  c a n  r es u l t  i n  p o w er  b e i n g  ex por t e d  t o  G r ea t  Br i t ia n .   I t  s h o ul d  b e n o t e d  

that  th e s e  s tud ies  d o  n ot  take  i nto  consider at ion  any  ex is t ing  or  fu ture  rest r i c t ions  o f  

expor t  capaci ty  on  the Scot t ish  system.  

For  each  of  these  sc enar ios ,  the  winter ,  autumn and summer  peak  demand as  wel l  as  

summer  n ight  va l ley  demand have been  s tudied.   For  a l l  scenar ios  and  seasons ,  new  

g enerat ion  is  connected to  a  par t icu l ar  node ,  cont ingency  analysis  is  per for med,  and  the  

maximum amount  o f  generat ion  th at  can  be  connected  is  recorded.   Th is  resul ts  in  a  set  of  

t w el ve  v al u es  o f  g e n e r at i o n  c a p ac i t ie s  f o r  e a ch  n o d e .   T h e  m i n i m u m  o f  t h es e  v al u e s  i s  t h e n 

se lected as  the  ma ximum generat ion capaci ty  that  ca n  be accommodated at  that  node.  

I t  i s  i mp o rta n t  t o  n o t e  t h at  w h e n  a  g e n e ra t i on  n o d e  i s  t e s t e d ,  t h e  e x is t i n g  g e ner a t i o n  

c o n n e c t e d  at  t h a t  n o d e i s  m a x i mis e d  b e f o r e  c a p a bi l i t y  ana l y si s  i s  p e r f or m e d .   T h i s  

g e n e ra t i o n  is  a l s o  n o t  s ca l e d b a c k as  th e  n ew  g e ner a t i o n i s  i n c r e a sed  i n  s iz e .  
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7.3.1 New Generation Connection Location 

Anal ys is  of  g enerat ion  connect ions  has  been car r ied  out  a t  a l l  nodes on  the  275  kV  and  

110  kV  networks.   Generat ion  opportuni t ies  are  a lso  anal ysed  at  33  kV  nodes  at  110/33  kV  

B u l k  S u p pl y  P o i nt s  (B SP )  a n d  c l u st e r  s u bs t at io n s .  T h is  is  n e c e s s ar y  b e c a u s e  of  t he  

increasing  amounts  of  renewabl e  g e ner a t i o n  c o nne c t i ng  a t  3 3  k V  o r  at  l o wer  v ol t ag e lev el s .   

T h o u gh  c o nne c t e d a t  d i s t r i b ut i o n l ev el  i t  is  c a usi ng  c i rc u i t  th e rm a l  l i m i t s  o n  th e  

t ransmi ssion  system to  be  exceeded and const ra ints  are  necessary  a t  cer ta i n  t imes.   

T h e r ef o r e  i t  i s  i m p or ta nt  t o  st u d y  th e  ef f ec t s  of  f ur th e r  c on n e c t i o ns  at  d i st r i b u t i on  l ev el  

moving  forward.  

7.3.2 Contingency Analysis Performed 

Table  7 -1  below descr ibes  the  cont ingency anal ys is  per formed in  each  set  o f  s tudies .   

Tabl e  7 -1 :  Rang e  of  Cont ing ency Analys is  Per for med  

Season Cont ingency anal ys is  

Winter  n -1  and n-dc  

Autumn n-m-t  

Summer  n-m-t  

 

M a i nt e n a n c e- t r ip  a n al y sis  i s  c ar r i e d o u t  i n  summer  and autumn.  Ther fore  wh en a  capaci ty  

f i g u r e  i s  q uo t e d  f o r  a  t r a n s m i s si o n  n o d e  i n  t h i s  T F S ,  t h e  r ea d e r  c a n  b e s u r e  th a t  th i s  i s  a  

f i r m c ap a ci ty ,  a s  th e  T SO  ca n  c ar r yout  s y st e m  ma i n t e n a nc e  as  r eq u ir e d  by  th e  T ra n smi s si o n  

O w n e r  ( N IE )  w i th o u t  t h e  c o n s t ra i nt  o f  g e n er a t i on.  T h e r e  m ay  h o w ev e r  be  t i m e s  wh en i t  i s  

n e c e s s ar y  t o  c ur t a i l  N or th e r n I re l a n d g e n er at i o n for  s ys t e m s ec u r i t y  r e asons .  

7.3.3 Voltage Support 

The  amount  o f  generat ion  that  can  be  added to  a  node  in  Nor thern  I re l and  may  be  l imi ted  by  

vo l tag e  issues,  e . g .  a f ter  con t i n gency  analysis ,  the  vol tage  is  outs ide  l imi ts  imposed by  the  

Secur i ty  and P lanni ng  standards.   

The  base  case  s tudy  f i les  were  prec ondi t ioned so  that  Network  React ive  Compensat ion 

Schemes could  pr ov ide  instantaneous  reac t ive  support  under  outage condi t ions  to  ensure,  

w e r e  p o s si bl e ,  t h at  ‘ u n de r  v o l t ag e’  d i d  n ot  l i mi t  the  capaci ty  o f  the  networ k.   Th e  amount  o f  

r e a ct iv e  s upp o r t  t ha t  w as  u s e d  i n  t he  s t u d y  f i l es  is  considerable  by  2018 and in  some cases  

c oul d  be  as  h igh  as  590  M v ar .     

I t  i s  e s s ent i a l  that  N IE ’s  T r an smi ssion  Invest ment  P lan  pr ovides  adequate  react ive  power  

s u p p o r t  t o  m a i n t ai n  s t a bl e  o p era t i o n  a nd  v o l t ag e  c o nt r ol  o n  t he N o r t he r n  I r e l a n d  

t ransmi ssion  system.   
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7.3.4 Operating and Protection Schemes 

D ur i ng  c er t a i n  out ag es,  pr ot ec t i on  sc h emes h ave  been  inc luded in  the  analysis .   These  are  

d e t ai l ed  b elow .  

Tamnamore 

The  Tamnamore  Phase  2  pro ject  involves  the  instal la t ion  o f  a  second 275/110  kV  Interbus  

Transfor mer  ( IBTX) .   SONI  are  assuming  that  the  complet ion  o f  Tamnamore  Phase  2  wi l l  

re s ul t  in  the  two  110  kV  c i rc u i ts  betw een Ta mnamore  and  Drumnakel ly  be ing  normal ly  ru n  

open.  For  ma intenanc e  of  one  IB TX at  Tamnamor e,  the  c i rcu i ts  wi l l  be  c l osed for  system 

sec ur i t y  purposes.   I t  i s  r ec og ni sed th at  th i s  w i l l  r es u l t  in  s y s t e m c on s t r ai n ts  u nt i l  N I E  

const ruct  275  kV  t ransmiss ion cor r idors  f rom th e N o r th - W e st  o f  N or th e r n I r e l a n d .  

For  the  loss  o f  one  Tamnamore  to  Tur leenan 275  k V  c i rc u i t  th e  r e m a i ni n g  int a c t   T a m na m o r e 

t o  T u r l een a n c i r c ui t  i s  sus c e pt i bl e  to  o v e r l o a d s  u n d e r  c e r t a in  g e n e r a t i o n s c e n a r ios .  In  t h i s  

analysis  i t  i s  assumed that  fo l lowing  an  n-1  cont ingency  between Tamnamore  and Tur leenan 

t h e o th er  c i rc u i t  i s  t r i pped  a ut o m a t ic a l l y .  

In  addi t ion to  th is  issue  analys is  has  shown th at  th e  l oss  of  th e  275  kV  doubl e  c i rc ui t  

between Tamnamore  and  Tur leenan can  resul t  in  s i g ni f i c a nt  o v e r l o ads  on  t h e  1 1 0  k V c i r c u i t  

between Crea gh and Tamnamore.   Th is  over load i s  b ei n g  dr iv e n  b y  l a rg e p o w e r  ex p or t s  t o  

I re l and,  therefore ,  in  the  event  o f  the  loss  o f  the  275  kV  do uble  c i rcui t ,  the  110  kV  c i rcu i t  

between Tamnamore  and Creagh is  opened.  Th is  scheme forces  power  to  f l ow on  the  275  kV 

network,  prev ent i ng  ov er loads on  the 110  kV  network.   This  is  an  in ter im measure  unt i l  N IE  

can  increase the  27 5  kV t ransmiss ion  capaci t y  f r om the  Nor th-West  o f  Nor thern I re land.  

Ballylumford  

The  loss  any  o f  the  275  kV  double  c i rcu i ts  be tw e e n  C a s t l er e ag h  a n d  Ba l l y l u mf o r d  o r  t he  

B al l y l u mf or d a nd  K el l s /Magh e r af el t  dou bl e  c i r c ui t  can  resul t  in  s igni f icant  over loads on  the  

110  kV  c i rcu i ts  between Bal ly l umford  and Cast lereagh,  and  Bal ly l umford  and  Kel ls .   

T h e r ef o r e,  i n  t h e  e v e nt  o f  t h e  l o s s  o f  a n y  o f  these  275  kV  double  c i rcui ts ,  the  four  110  kV  

c i rcu i ts  are  opened,  between Kel ls  and  Bal lyv al lagh,  and  Cast lereagh and Carnmoney,  as  

shown in  F igure  7 -4  be low (c i rcu i ts  opened are  shown as  dashed in  bl ack) .   These  110  kV 

c i rc ui t s  ar e  sensi t iv e  to  c ont i ng enc i es  on  th e  275  kV  ne t w ork.   W i th out  th i s  t r i ppi ng  

scheme,  ther e  woul d be  l i t t le  or  no incrementa l  capaci ty  at  many  275  kV nodes.   This  is  an  

i n t er i m  m e as u r e  u n t i l  N IE  c a n  i n cr e as e  t ra n s m i ss i o n  c ap a ci ty  o n  t h e  1 1 0 k V  c i r c ui t s  o u t  of  

B al l y l u mf or d.  
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F ig u r e  7 - 4 :  Ci r cu i t s  O p e ne d  i n  B a l l y l umf o r d P r o t ect i o n S ch e m e 

Coolkeeragh 

U n d e r  h igh  g e n e ra t i o n  sc e n a r i o s  i n  t h e  N or th - Wes t ,  t h e  l o ss  o f  th e  275  kV  double  c i rcu i t  

between Cool keeragh and Magherafel t  can  lead  to  la rge  over loads  on  the  110  kV  c i rcui ts  in  

the  area .  Fo l lowing  the  loss  of  the  275  kV  double  c i rcu i t ,  the  CCGT at  Cool keerag h is  

a u t o m at i ca l l y  c u r t a i l e d  t o  1 6 0  M W . A s  S O N I  h a s  n o t  r e c ei v e d  d et ai l ed  S P S  o p e ra t ing  

schemes for  the  year  2018/19  i t  has  been  assumed that  the  loss  of  th is  275  kV  double  

c i rc ui t  wi l l  not  c a use  any  wi nd  g e n e rat i o n t o  t r ip  v i a  Sp e ci al  P ro t e ct i o n S chem e .  

7.4 DEMAND OPPORTUNITY ANALYSIS IN NORTHERN IRELAND 

This  sect ion descr ibes  the  anal yses  car r ied  out  to  determine  the  capabi l i ty  o f  the  Nor thern 

I r e l a n d  B ul k  S u p p l y  P oi n t  ( B SP )  s ub s t a t i o n s  t o  a c c o m m o da t e  a d di t i o na l  d e m a n d .   T h e 

r e s ul t s  o f  the s e  a n a l y se s,  t o g et h er  w i t h  i n for m at ion  i n  o t h e r  ch a pt e r s,  p r ov i d e  th e  b a si s  f or  

the  st at ements  o f  opportuni ty  in  Chapter  9 .   The  anal ysis  assumes ther e  is  adequate  

capaci ty  on  the  main back-bone  of  the  Nor thern  I r e land  t ransmi ssion  system to  

a c c o mmo d ate  th e s e s mal l  l oc al  d e mand i ncr e as e s.  
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The  demand forecasts  for  Wi nter  Peak,  Summer  Peak  and Autumn Peak condi t ions  ar e  used 

w i t h o ut  wi nd  g e n e r a t i on  s u p p l yi ng  l o c al  l o a d.   The  maximum demand wi l l  be  seen at  the  

B S Ps  i n  N or th e r n I re l a n d u n d e r  s i n gle  c i rc u i t  o uta g e c o n di t i on s .   

U nde r  s i ngle  c i rc u i t  outage  con d i t ions  the  B SP  l o a d  wi l l  be  s u p p l i e d t h r o ugh  a  s i n gl e  

impedanc e  path  for  ex ample  through a  s ingle  110  kV  br anch  and a  110/33  kV t ransf ormer .  

The  resul t ing  power  f l ow  has  h igher  Mvar  f l ow  and thus g ives  a  t rue  p ic tur e  o f  wh en 

improv ements  are  requi red  on  the  Nor thern  I r e l and  t ransmissi on  system.  The  maximum 

dema nd f r om t h e  a nal ysi s  i s  c omp ared  a g ai ns t  BSP  s ubst a t i on  r a t i ng s  prov i ded  by  NIE .   Th e  

avai lable  capac i ty  is  pr esented in  Chapter  9  o f  the  TFS.   
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8 TRANSMISSION SYSTEM CAPABILITY FOR NEW GENERATION 

T h i s  ch a pt e r  p r ov i d es  i n d i c at iv e  i n f or m a t i o n  o n  th e  o pp o rt u ni t i e s  f o r  g e ner a t or  c o n n ec t ion s  

in  both  I re land  and  N or th e r n I re l a n d.  

8.1 TRANSMISSION SYSTEM CAPABILITY FOR NEW GENERATION IN IRELAND 

I n d i c at iv e  in f o r m a t i o n  o n  t h e  o p p or t u n i t i e s  for  generator  connect ions  based  on  E i rGr id’s  

t rans mi s sion  sy stem dev elopmen t  s t rategy,  G R I D 2 5 ,  a n d t h e G a t e  3  g r o up  p r o c e s si ng  

s c h e m e f or  gen e r a t or s ,  i s  p r ovi d e d i n  t h i s  s e ct i o n .  

8.1.1 GRID25  

Over  the  next  15  to  20 years ,  major  changes  are  expect ed  to  take  pl ace  in  I re land’s  

e l e ct r i c i t y  ne e d s ,  i n  i t s  s o u rc e s  of  f u el  a n d in  i ts  f l eet  o f  power  s tat ions.  Change  wi l l  

i nc r ea si ngl y  be  dr i v en  by  i s s ues  of  ener g y  s ecur i ty ,  compet i t iv eness,  c l imate  ch ange  and  by  

the  need to  move  away f r om imported  fuel s .  

The  t ransmiss ion  system is  a  v i ta l  channel  f o r  s u p pl yi n g  r e l i a b l e,  s u st a i n a ble  a n d 

renewabl e  energy  and  for  open  compet i t ion  wi th in  the  sector .  A  s t rong  t ransmissi on  system 

wi l l  br ing  the  energy  suppl ies  which  wi l l  enable  I r e l and to  pr osper  economical ly  and  to  

p r o vi d e g o od q u al i t y  o f  l i f e  t o  i t s  p e opl e .  

R e i n f o r c i ng  a n d  u p g r a d i n g  t h e  t r a ns m i s si o n  s ys te m  i s  requi r e d  i n  o rd e r  t o  m a i nt a i n  a  

robust  e lec t r ic i ty  t ransmissi on  syst em.  The capaci ty  of  the  bulk  t ransmissi on  system,  

c ompri s i ng  c i rc ui t s  at  220 kV or  h ig h er ,  h as  remai ned l arg el y  unch ang ed i n  th e  last  20  

years ,  a  per iod  that  has  seen  a  grow th  of  150% i n  t he  e l e ct r i c i t y  d e m a n d .  E i rGr i d  c al cu l at e s  

t h at  t o  f ac i l i t at e  th e  n ec e s s ar y  i n cre a s e  i n  r e n ew a b l e  g e n e ra t i o n  a n d  t o  a d e q u a t el y  m e e t  

the  demands  of  the  e l ect r ic i ty  customer ,  the  capa c i t y  o f  t he  b u l k  t r a nsmiss ion  system wi l l  

need  t o  be  doubl ed by  20 25.  

I n  O c t o b er  2 0 0 8 ,  E i rGr id  p u b l is h e d G R I D 2 5 ,  i t s  s t r at e g y  for  t h e  l o n g -te r m  d e v el o pme n t  o f  

the  t ransmiss ion  system.  G R I D 2 5  wi l l  p r o v i d e  t r a ns m i s si o n  c ap a c i t y  f or  i nc r e a sed  e l ect r i c i t y  

demand,  new convent ional  g ener ator s ,  i n c re a sed  i n t er c o nn e c t ion  a n d l a rg e  a m oun t s  o f  

renewabl e  generat ion.  Si nce  the  G R I D 2 5  s t r at eg y w a s  dev el op e d  s i g ni f i ca n t  pr o gr e ss  h as  

been  made in  opt imis ing  invest ment  p lans,  i n  i d e n t i f y i n g  n e w  t e ch n ic a l  s o l ut io n s ,  in  

b u i l di ng  n e w  t r a n s mi s si o n  c i r c ui t s  a n d  i n  u p r a t i ng  e x i s t in g  c i r c ui t s .  F u r t he r  d e ta i l s  o n 

G R I D 25  are  av ai labl e  on  the  E i rGr id  websi te  (w w w. e i rg r i d .c o m).   

8.1.2 Gate 3 and Post Gate 3 Generation Applications 

The  TSO and DSO have  rece ived  a  considerabl e  num b e r  o f  n ew  a p pl ic a t i ons  f o r  c o n n ec t ion  

o f  ge nerat ion  to  th e  t r ansmi ssi on  system of  I re l and.  Within  th e  per iod  2010-2011  3 ,989 MW 
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of  wind  generat ion  (on-s hore  and  of f -shore) ,  91  MW of  no-wind  renew ab l e  g e n er at io n  a n d  

1 , 34 5  MW  of  non-r enewabl e/h ybr i d  g ener a t i on  r ec eiv ed of f ers  under  G at e  3 .  Tabl e  4 -5  

i l l u st rat e s  how  G a t e  3  g en e r a t i o n  i s  d i s t r i b ut e d  a cr o s s  t he  c o unt r y .  B e y o n d G at e  3  th e re  a re  

a  fur ther  363  appl icat ions  for  connect ions  tota l l ing  c i rca  20,000 MW. 

8.1.3 GENERATION CONNECTION OPPORTUNITIES CREATED BY GRID25 

8.1.3.1  Opportunit ies  for  Gate 3  Generat ion  

On January  29 t h  2 0 1 0  E i rGr i d  p u b l i s hed  th e  G at e  3  F i rm A c c e ss  Qua n t i t i es  ( FA Q ) ,  i n  

a c c or d a n c e  w i th  t h e  G ate  3  g r o u p  p ro c e s si n g  sch eme.  The  publ ic at i on  det a i l s  th e  pot ent i a l  

l ev e l s  o f  f i r m  n e t w o r k  ac c e s s  av ai l ab l e  i n  t h e  e le c t r i c i t y  t r an s m i s si o n  sys t e m  f o r  eac h  G a t e  

3  pr o j ec t  f o r  e a c h y e a r  up  t o  2 0 23 ,  t ak i n g  a c c ount  o f  the  pr oposed developments  out l ined  in  

G R I D 25.  Detai ls  on Gate  3  FAQs are  ava i lable  on the  E i rGr id  websi te  ( ww w .e i rg r i d .c o m).  

For  the  purposes  o f  th is  A l l - Is land  Transmission  Forecast  St at ement ,  Table  8-1  compi les  the  

G at e  3  F i r m A c ces s  Q u ant i t i e s  ( a s  pub l ish e d 2 9 t h  Jan u a r y  201 0 )  t o  i l l u st r at e  t he  l ev el  o f  

capaci ty  ava i lable  on  the  e l ect r ic i ty  t ransmiss ion  syst em to  accommodate  addi t ional  

g enera t i on,  f or  t hr ee  st ag es  of  th e  sev en year  per i od c ov ered  by  th e  TF S –  2012,  2015  a nd 

2018.  Table  8-1  i l lust rates  that  by  2018  the  e x pec t e d  dev el op m e n t s  as s oc i at e d  w i t h  G R I D 25  

c reate  f i rm capaci ty  on  the  t ransmi ss ion  system to  accommodate  a l most  3 ,500 MW of  Gate  3  

g e n e ra t i o n .  I t  i s  i m p or tant  t o  n o t e  t ha t  t he  i nformat ion  (Table  8-1 )  is  der ived  f rom analysis  

under taken  in  2009/10 and the  assumpt ions that  prev ai led  at  the  t ime.   

Table  8-1  F i rm Capaci ty  av a i labl e  for  Gate  3  Generat ion for  each  ar ea,  MW 

Area 2012  2015  2018 

A 0  0  0  

B 8  204 408 

C 0  109 223  

D 0  121  121  

E 0  1  4 4 8 

F 0  3 0 6 0  

G 33  186 186 

H1 55  33 9 504 

H2 95  454 454 

I 0  0  22  

J 329  652  1 ,049 

K 0  0  0  

Total 5 20  2 ,098 3 , 4 7 6 
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E i rGr i d  i s  cur r e nt l y  r eca l c ul at i ng  th e  G at e  3  F i r m A cc e s s  Q u a nt i t i es .  T h e  s t u d y i s  r e -

a s s e s si ng  t h e  p ot e n t i a l  l ev e l s  o f  f i r m  n et wo r k  ac c e ss  a v ai l a bl e  i n  t h e  e l ect r i c i t y  

t r a n s mi s si on  s y s t e m  for  e a c h G a t e  3  p r o je ct  f or  e a c h  yea r  up  t o  th e  y ear  th a t  f i r m  net w or k  

access  for  the  fu l l  MEC is  achiev ed,  tak ing  in to  ac c o u n t  t h e  m o s t  u p  t o  da t e  i nf o r m at i o n  a n d  

the la test  t imel ines  of  pr oposed developments  to  the  t ransmissi on  system.   

8.1.3.2  Opportunit ies  for  Post  Gate 3  Generat ion  

F ig u r e  8 - 1  sh o w s  t he  l ev el  o f  G a t e  1 ,  G at e  2  and  Gate  3  generat ion  (based on  the most  

r e c e nt l y  p u bl is h e d  F A Qs )  t h at  is  e x pec t e d  t o  hav e  f i r m  ac c es s  i n  e ac h  a r e a  b y  2 0 18,  t he  

a mount  o f  gener a t i on  aw a it i ng  f i r m a c c es s  af t er  th is  year  a nd  th e  year  i n  w hi ch  th e  l ast  

Gate  3  appl icant  is  ex pected to  have rece ived f i rm access  for  i ts  fu l l  MEC.   

Area G 
2018 Total = 186 MW
Remaining = 0 MW

Year of last FAQ = 2014 MW

Area A 
2018 Total = 397 MW
Remaining = 297 MW

Year of last FAQ = 2022 MW

Area J 
2018 Total = 1040 MW

Remaining = 0 MW

Year of last FAQ = 2018 MW

Area H2 
2018 Total = 505 MW
Remaining = 224 MW

Year of last FAQ = 2021 MW

Area K 
2018 Total = 0 MW

Remaining = 62 MW

Year of last FAQ = 2020 MW

Area I 
2018 Total = 22 MW
Remaining = 0 MW

Year of last FAQ = 2018 MW

Area F 
2018 Total = 60 MW
Remaining = 37 MW

Year of last FAQ = 2020 MW

Area E 
2018 Total = 1470 MW
Remaining = 667 MW

Year of last FAQ = 2021 MW

Area D 
2018 Total = 121 MW
Remaining = 0 MW

Year of last FAQ = 2014 MW

Area B 
2018 Total = 466 MW
Remaining = 780 MW

Year of last FAQ = 2022 MW Area C 
2018 Total = 223 MW
Remaining = 0 MW

Year of last FAQ = 2018 MW

Area H1 
2018 Total = 504 MW
Remaining = 2 MW

Year of last FAQ = 2023 MW

 

F igure  8-1  Expected Generat ion  per  Area  

F igure  8-1  could  be  used to  form an opin ion  on  what  areas  could  have  addi t ional  networ k  

capaci ty  in  the  sh or t  to  medium-term ( i .e .  4 -8  yea r s )  t o  a ccom m o d a t e  ad d i t i o n al  g en e r a t or  

conne ct ions  ov er  an d  abov e  those i nc luded in  the  c u r r e n t  g at e s .  F or  e x amp l e ,  i n  Ar ea s  A ,  B ,  
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E  a n d  H 2  b y  2 0 1 8  t h e r e  i s  a  l arg e  amo u n t  o f  MW s  r e m ai n i ng  n o n - f i r m ,  w hi l e  t h e  l as t  M W 

d o e s  n o t  r ec e iv e  f i r m  a c c e ss  u n t i l  2 0 2 1 / 2 2 .  T h i s  w o ul d  sug ge s t  t h at  t h e s e  ar e as  a r e  

a w a i t i n g  s ig n i f i ca n t  net w or k  r e inf o r c e m e nt s  t o  f a c i l i ta t e  gen e r at o r  c o n n ect i o n s .  

F u r th er m o r e,  b e c a u se  the  r e q ui r e d n e t w or k  r e i n for c e m e nt s  ar e  s i g ni f i c a nt  th e y  c o ul d,  i n  th e  

m o r e  l o ng  t e r m ,  cr e ate  a d d i t i o n al  g e n er at o r  o p p o r t u ni t i e s  o n c e  th e y  a r e  com p l et e .  

C o n v e r s el y ,  a l l  a p pl i c a nt s  i n  A r ea s  D  a n d  G  a re  due  to  receive  f i rm access  by  2014.  Th is  

w o u l d  s u gg es t  th at  A re as  D  a n d  G  a re  n o t  aw a i t in g  m a jor  t r an s m i s si o n  re i n f or c e m e nt s  a nd 

t h er e f or e ,  cou l d  p o t e nt ia l l y  b e  f av ou r a b l e  l o c at i o n s  f o r  s om e  l ev el  of  f u t ur e  g e ner a t or  

c o n n e c t i o n s i n  t h e sh o rt er  t e r m .   

In  addi t ion  to  the  r esul ts  pr esented  in  F igure  8-1 ,  a  rudiment ar y  analys is  was  per for med on  

t h e G R I D 2 5  n e t w o rk  as sum e d  f or  the  p u b l i sh e d F i r m  Ac c e ss  Q u a nt i t i e s,  wi th  a l l  of  G at e  3  

generat ion  connected.  Th e  anal ysis  suggests  that  Ar eas  G,  H1 ,  H2,  J ,  and  K  may  have  the  

capabi l i ty  to  accommodate  fur ther  generat ion  capaci ty .  Areas  A ,  B ,  C ,  D ,  E ,  F  and  I  have  

l i mi t ed  c a pabi l i t y .  Th e  pot e n t i a l  o p por t u ni t i e s  f or  p o s t  G at e  3  g e n er at i o n c o n n e c t i o ns  a r e  

i l l u st ra t e d in  F ig ur e  8 - 2 .  

I t  must  be  s t ressed  that  th is  informat ion  on  generat ion  opportuni t ies  is  presented  as  a  

genera l  gu ide  only .  I t  i s  based  on the  G R I D 2 5  n e t w o r k  a ss u m e d  f o r  th e  G at e  3  F A Q s 

publ ished in  January  2010  and  is  subject  to  ch ange.  The  generat ion  opportuni t ies  are  not  

cumul at ive .  Connect ion  of  a  l arg e  new,  non-G at e  3  gen e r ator  t o  th e  t ra n s m i s si o n  s y s t e m 

could  s i gni f icant ly  a l ter  the  av ai lable  opportuni t ies .  

              

F ig u r e  8 - 2  Pot e n t i a l  P o st  Gat e  3  g e n er a t i o n  op p ort u n i t i e s  

 

L i m it e d C a pa c i t y  

Average Capaci ty  

H igh e r  C a p ac i t y  
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T h e  f o l l o wi ng  a d di t i o n al  p o i nt s  i n  re l at i o n  to  generat ion  opportuni t ies  should  a lso  be  

noted:  

Whi le  some areas  o f  the  networ k  may  appear  to  h av e  l i t t l e  or  n o  a ddi t ional  capabi l i ty  for  

g e n e ra t or  c on n e c t i o ns ,  th e s e a r ea s  cou l d  p o t e nt ia l l y  ac c o m mo d a t e  g e n era t i o n t ec h n ol og i e s  

w hi ch  c o m plem e n t  th e  ex i st i ng  g e n er a t i o n  p o rt f o l i o .  F o r  ex amp l e ,  a n  ar ea  m a y  h av e  rea c hed  

capaci ty  for  one  form of  generat ion  technology,  but  i t  could  possibly  accommodate  a  

f l ex i bl e  f or m o f  g e n er at i on  s u ch  a s  p um p e d  st o r a g e  o r  p ea k i ng  c a pa ci t y  p l ant s .  

Sect ion  4 .2  conta ins  deta i l s  o f  th e  ex i st i ng  p l a n f o r  t h e  d iv e st i t u r e  o r  c l os u r e  of  g e n er a t i o n  

p l ant .  In  the  ev ent  th at  addi t i onal  g enerat i on  p lants  ar e  c losed,  th is  is  l ikely  to  f r ee  up 

some capaci ty  on the  network  for  new generators.  

I n  t h e  ma jor i t y  o f  c as e s  l a c k  of  t r a n s mi s sion  c a p ac i t y  i s  th e  l im i t i n g  e l e me n t  i n  

a c c o m m o d at i n g  a d di t i ona l  g e n er at i o n  o n t o  the  n e t w o r k .  I t  i s  l ogic a l  t h at  g en e r a t or  

connect ions  are  eas ier  to  accommodate  in  locat io n s  c l o s e st  t o  ex i st i ng  l o a d  c e nt r es  a s  th e  

power  does  not  have to  be  t ransported  over  long  d ist ances  f rom source  to  load.  Therefore,  

i t  i s  p o ss i ble  th a t  th e  Dub l i n  r egi o n  c o ul d  h av e  t h e c ap a b i l i t y  t o  a cc o mmo d a t e  a d d i t i o n al  

f u t ure  g enerat i on.  

8.1.4 Impact of Gate 3 and Post Gate 3 on Capability for New Generation 

The  t rans mi ss i on  sy st em upgr ad es and  re in forcements  associ at ed  wi th  G R I D 25 wi l l  

i n h er e n t l y  cr e a t e  s ig ni f ic a n t  capac i ty  on  the  t ransmissi on  system to  accommodate  new 

g enerat ion.  I f  new g enerators  s ig n  connect ion  agreements  in  an  area  that  has  rece ived 

increased t ransmission  system capac i ty  as  a  resul t  o f  G R I D 25  system rein forcements,  they  

wi l l  use  up some,  or  perhaps  a l l ,  o f  the  av a i labl e  capaci ty  in  that  area.   

G iv e n  t he  sc a l e  o f  g e ner a t or  ap pl ic a t i o n s ,  e v en  w i t h  th e  s ig n i f i ca n t  n e t w o rk  ex pa n s i on 

p lanned,  ther e  wi l l  not  be  capac i ty  on  the  t rans mi s si o n  s y s t em t o  p r ov i de f i r m  ac c es s  t o  a l l  

post  Gate  3  appl icat ions  before  2025.  

T h e  m a n n e r  i n  w h i ch  p os t  G a t e  3  a pp l i c at i o n s  wi l l  b e  pr o c es s e d  h as  y et  t o  b e  d e cid e d  b y  

the  Commiss ion  for  Energy  Regul at ion  (CER) .  

Up- to-da te  in format ion  on  appl icat ions,  new generat ion  co nnect ion  ag reements  and the  

process  for  obta ining  a  formal  connect ion  o f fer  are  avai lable  on  ww w . ei r g r i d .c o m.  Befor e  

ma k ing  a ny  c ommer c i a l  d ec i s i on s d ev elopers  sh ould  contac t  E i rGr id  for  d i scuss ions  on  thei r  

proposed developments .  

T h i s  c h a p t er  o f  th e  T F S i s  p u bl i s h ed  s o l e l y  f or  t h e  p u r p ose s  o f  S e ct i on  3 8  o f  t h e  1 9 9 9  

E l e ct r i c i t y  Ac t  a n d  i s  n ot  i nt e n d e d  to  h av e  a n y  l e g al  e f f e ct  in  r e l a t i o n  t o  t h e  n eg ot i at i o n  of  

contractua l  terms for  connect ions  to  the  t ransmissi on  system.  
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8.2 TRANSMISSION SYSTEM CAPABILITY FOR NEW GENERATION IN NORTHERN 

IRELAND 

W he n SO NI  r ecei ves  gen er at i on  r e la ted  connect ion  enqui r ies ,  there  are  a  wide  range  of  

tech nica l  assessments  necessary  in  advance  of  o f fer ing  a  connect ion  proposal  to  the  

potent ia l  t ransmissi on  system u s e r .  D et a i l e d con n e c t ion  stu d i e s  a r e  r eq u i r ed  whi ch  t a ke 

i n t o  c o ns i d er a t i o n  th e  fu l l  i m p ac t  on  s h o rt  c i r cu i t  c ur re n t  l e v el s ,  t r a n si e n t  st a b i l i ty  a n d 

d y n a m i c  st abi l i t y .  Th e  dev el o p m e n t  m u s t  a l s o  m e e t  th e  t ec h n i c al  c onnect ion  requi rements  

s e t  o ut  i n  t he  S O N I  G r id  C o d e .  T h e pot e n t i a l  ca pa c i t i es  i d e n t i f i e d  i n  th e se  c a pa b i l i t y  s t u d ies  

a r e  o nl y  i n dic a t i v e.  T h e  g e n e ra l  i n f or m a t i o n  pr o vi d e d  i n  th i s  r e p o rt  m a y  be  u s e d  a s  a  g u i de  

only ,  and  must  be  fo l low ed by  analys is  using  det a i l e d  pl a nt  m o d e l s  pro v i de d  b y  p o t e n t i a l  

network  users .   

O p p or t u ni t y  i s  l ar g el y  b as e d  u p o n  t he  s i ze  a n d  loc at i on  of  th e  c onnec t i ng  g enerat i on  p l ant .   

T h e  r e s ul t s  o f  th e  g e n era t o r  o p p or tu n i t y  a n al y si s  i n d ic at e  th a t ,  for  2018/ 1 9 ,  t h er e  a r e  a  

number  o f  locat i ons  on the t r ansmiss ion  networ k  wh er e  a  la rge  400 MW  generator  could  

c o n n e c t  wi tho u t  t h e  n e e d f or  s ig n i f i cant  re i n f or ceme n t s .    

8.2.1 GENERATION OPPORTUNITIES AT 275 kV 

I n  t h e  g e nera t o r  o pp o rt uni t y  a n al y si s ,  t h e  c o n n ect i o n  o f  u p  t o  4 0 0  M W  o f  g e n e ra t i o n  at  e a ch  

275  kV  node  was  invest igated.   Th e  resul ts  are  shown below in  F igure  8-3 .  

The  resul ts  o f  the  capabi l i ty  anal ysis  in  th is  TFS show  that  there  is  spare  capaci ty  for  the  

connect ion  of  a  new l a rg e  g enerator  a t  a  number  o f  l oc a t i ons  on  t h e  g r i d  i n  2018/19 .  Th e 

C a s t l e r ea g h ,  H a n n ah s t ow n ,  K el l s ,  K i l r o ot  a nd  Tandragee  275 kV  substat ions,  as  wel l  as  the  

ne w  275 kV  substat i on at  T ur leenan ,  could  a l l  accommodate  a  400 MW  generator .    

N o w  w e  c o ns i d er  t h e  g en e r a t or  o p por t u ni t i e s  at  t h e  M ag h er a f el t  a n d  Ta m n a m o r e  275  k V  

nodes  and  in  par t icular  N IE ’s  p l ans  to  d iver t  four  275  kV  c i rcui ts  into  Tamnamore  275  kV 

substat ion.  The  anal ysis  show s that  the  l ines  between Tamnamore  and  Tur leenan are  

sensi t ive  to  over l oads  for  n -1  cont ingencies .  I f  the  Tamnamore  operat ing  scheme descr ibed  

in  C ha pter  7  i s  i mpl emen ted  ov er loads  on  the t ransmi ssion  l ines  ar ound Tamnamore  are  

prev ented.  The  Tamnamore  sc heme ensures  th at  g enerat i on  opport uni t i es  at  th e  Kel l s ,  

Magher afel t  and  Tamnamore  275  kV  nodes  are  s ign i f ic a n t l y  i n c r e a sed .  T his  s c h e me w i l l  be  

needed unt i l  the  capaci ty  o f  the  t ransmissi on system ar ound Tamnamore  is  impr oved or  

t h er e  i s  i nc re a s e d  t ra n smi s si o n  t r a nsf e r  c ap a ci ty  f r o m t h e Nor th - W e st  o f  N o rt h er n  I r e l a n d .  
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F ig u r e  8 - 3  G e n e r a t or  O pp o r t u ni t i e s  a t  2 7 5 k V 

T h e  gen e r ator  o p p or t u ni t y  a n al y si s  h igh l ig ht s  t h at  th er e  i s  n o  i n c re m e n t al  c ap a c i t y  

a v ai l a b l e  at  t h e  B al l y l u mf o r d  a n d  M oy l e  2 7 5  k V  s u b s t a t i o n s .   T h i s  is  d e spi t e  t h e  f a ct  i t  h as  

been  assumed that  uni ts  B4,  B5  and B6 are  decommissioned due  to  the  E.U.  Heav y  Fuel  Oi l  

D i r e ct iv e .    

The  l imi t ing  factor  for  the  Is landmagee  nodes  is  t h e  m ai n t en a n c e  t r i p  of  t h e  K el l s  IB T X s  a t  

S u m m e r  P ea k  c o n d i t i on s  w hi ch  res u l t  i n  ove r l oa d s  o n t h e  1 10  kV  c i r c ui t s  b e t w e e n 

B al l y l umf or d and B al l yva l l ag h .  Th ese  110  kV  c i r c ui t s  need t o  be  upg raded to  fac i l i ta t e  

g enerat i on  opport uni t i es  i n  th is  ar ea  of  the  Northern  I r e l and t ransmiss ion  system.   

SONI  is  concerned that  a  nu mber  of  c r i t ica l  c ont i ng enc i e s  on  c i rcui ts  out  o f  the  

B al l y l u mf or d no d e  may  c a u s e  v ol t ag e  i ns t a bi l i t y  o n  th e  N o r th e r n  I r e l a n d  t r a ns m i s si on 

system.  SONI  be l iev e  the  Nor thern I re land  t ransmission  system is  c lose  to  the  margin  o f  

vo l tag e  col lapse  for  these  c r i t i ca l  outages.  There  are  a  number  o f  operat ional  scenar ios  

t h at  c a u s e th e s e i ss u e s i n c l u di n g  int e r c o n n ec to r  f l ow s ,  r en e w a b l e  g e ner a t i o n  l ev el s  a n d 

generat ion  di spatches.  Th e  300 Mvar  o f  addi t ional  network  react ive  comp ensat ion  inc luded 

i n  t h i s  T F S g e n e r at o r  o p p o rt u n i t y  a n a l y si s  has  enabled SONI  to  ident i fy  the  ther mal  

capabi l i ty  issues.  I t  i s  important  that  fu l l  p r ior i ty  is  g iven  to  these  key  react ive  

compensat ion  proj ects  as  NIE  develop  the Nor thern  I r e land  t ransmissi on system.   
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There  is  no  spare  generator  opportuni ty  a t  the  Coolkeeragh 275  kV  node  as  i t  i s  behind  the  

N o r th - W e st  con s t r ai n t  d es c r i b e d  i n  det a i l  i n  S e ct ion  8 . 2 . 2  b elow .  

8.2.2 GENERATION OPPORTUNITIES AT 110 kV 

I n  t h e  g e nera t o r  o pp o rt uni t y  a n al y si s ,  t h e  c o n n ect i o n  o f  u p  t o  4 0 0  M W  o f  g e n e ra t i o n  at  e a ch  

1 1 0  k V n o d e i n  N or th e r n I r e la n d  i s  a s se s s e d .   Th e  r e s u l t s  a r e  sh o w n b e l ow  i n  F ig u r e  8 - 4.   

F ig u r e  8 - 4   G e n e r a t or  O pp o r t u ni t i e s  a t  1 10  k V 

E a c h  110  kV  n o d e  i s  c o n s i d er e d  i n d iv i dua l l y  t o  d e t er m ine  i t s  c haracter is t ics  and  the 

r e s ul t i n g  max i m u m  g e n era t i o n  o p p or tu n i t y .   Radia l ly  fed 110  kV  substat ions  wi l l  be  l imi ted  

b y  t h e  l os s  o f  a  s i n gl e  c i rc u i t ,  and  t h e  c apa b i l i t y  o f  th e  r a di al  sub s t a t i o n  wi l l  b e  

c o n s tr a i n ed b y  t h e  c a pa c i t y  o f  t he  r e m a i n i ng  c i rc u i t .  I n t er c o n n e ct e d  1 1 0  k V  s u b st a t i o n s  

h av e  a  var i et y  o f  c r i t ic a l  o u t a ges  whi ch  l i m it  th e  g enerat i on  opport uni t y .   Th ese  ar e  l is t ed  

in  Appendix  F ,  Tabl e  F -3 .  

T o w a r d s  t he  E a s t  of  N o r th e r n  I r e l a n d ,  o pp o r t u ni t i e s  f o r  g e n e ra t i o n  b ec om e  m o r e 

s u b s t a nt i a l .   I n  p a rt i cu l ar ,  C a st l er e ag h  1 1 0  k V  n o d e  i s  s h o w n  t o  b e  a b l e  t o  a c c ept  

g enerat i on  abov e  4 00 M W  i n  s i ze .   Th e  magni t ude  of  gener at i on  opport uni t y  v ar i es  

d e p e n d i ng  on  t he  l o c al  l o a d ,  th e  num b e r  o f  c i r c ui t s  a t  the  n o d e  a n d t he  ra t i n g  o f  th e  
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t r a n s mi s si on  c i r c ui t  eq ui p m e n t .   F o r  e x a m pl e ,  i t  i s  o nl y  p o ssi b l e  t o  a c c om m o d a t e  40 M W  at  

Cr eagh 110  kV  subst at i on,  wh i l e  Kel ls  110  kV  can  accommodate  80  MW.  

The  Nor th-West  o f  Nor thern  I re l and  is  saturat ed  and unable  to  accommoda te  the  connect ion 

of  fur ther  generat ion  in  2018/19.   Th e  pr edomi n a n t  p ow e r  f lo w s  dr iv i ng  t h i s  sat ur a t io n  a r e  

f rom Coleraine,  Cool keerag h and Omagh in  th e  N or th - Wes t  t o  Ke l l s ,  M agh e ra f el t  a n d 

Tamnamore  in  the  East .  Th ese cong ested  corr i do rs  c a n b e s e en i n  F ig ur e  8-5 .   

 

F ig u re  8 - 5  Con gested  N etwork  Cor r i dor s  

For  2018  summer  n ight  va l l ey  condi t ions  wi th  c i r c a  1 , 0 10  MW  o f  w i n d  c on n e c t e d  i n  Nor th e r n 

I r e l a n d ,  t h e  l o s s  o f  t h e  C o o l k e er ag h - M a g h er a f el t  275  kV  double  c i rcui t  means  the  power  in  

t h e  N or t h - Wes t  m u s t  b e  e v a c ua t e d  v i a  t h e  Omag h-Tamnamor e  and  Colera ine-Kel ls  110  kV 

n e t w o rk  corr i d or s .  T hi s  r e s ul t s  i n  th e r m al  o v er loads  on thes e  c i rcu i ts .  The  outage  of  the  

Omagh-Tamnamore  110  kV  c i rcui t  resul ts  in  th e  over load  of  the  110  kV  c i rcui t  between 

Pomeroy and Tamnamore.  These  issues  are  observed  desp i te  the  fact  that :   

  t h e  C o ol k e era gh  R u n -B a ck  S ch e m e i s  m o d e l l e d ( s ee  C h ap t er  7 .2 . 4 ) ,   

  N e t w or k  r e ac t iv e  c o m pens a t ion  i s  mo d e l l e d i n  the  N o rt h -W e st ,  a n d 

  T h e  pl a n n e d n e t w o rk  r e i nf o r c e me n t s  d e s c r i b e d i n  C h ap t er  3  ar e  i n c l u d e d .  

Renewable  generat ion  wi l l  have  to  be pre- faul t  con s t r ai n e d  i n  t h e  f ut u r e  t o  m i t ig at e  th e  r i s k  

o f  th er mal  ov e r l o a ds .  

By  W inter  2018/19  ov er  1 , 12 0  M W of  wind  gener a t i o n  is  con n e c t e d  i n  t h e  N or th -W e s t  of  

Nor thern  I r e l and.  Wi th  th is  amount  o f  renwable  generat ion,  the  Cool keerag h-Magherafel t  

Kells 

Tamnamore 

Magherafelt

Coleraine 

Omagh
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275  kV  doubl e  c i rcui t  cont ing ency  resul ts  in  vol tage  col lapse.  These  vol tag e  s tabi l i ty  issues  

w i l l  r e q ui r e  c a r ef u l  i n v es t ig at i o n  b y  N I E  t o  e nsure  that  SO NI  can  operat e  the  t ransmiss ion 

s y s t e m i n  a  s t a bl e  a n d  sec u r e  m a n n er  i n  l i n e  wi th  Secur i ty  and  P lanni ng  st andards.   

SONI  a l so  has  concerns  that  any  cont ingenc y  whi c h  r es u l t s  i n  t h e  s ep a r a t i o n  o f  t h e  n od e s  i n  

t h e  N or th - Wes t  o f  Nort her n  I r e l a n d  f r o m  th e  r ea c t i v e  p o w er  s o u r c e s  a t  C o o l k e er ag h  c an 

c a u s e  v ol t ag e  i n s t a bi l i t y .  I f  t h e  t r a n s m i s si o n  s y s t e m  i s  t o  a c c o m m od a t e  t h e  l ev el s  o f  

r e n e w a bl e  gen e r a t i o n  e xp e c t e d  i n  20 1 8 ,  i t  i s  imp o r t a nt  tha t  f u t ur e  t ra n s m i s si o n  c o r r i d or  

r e i n for ce m ent s  t a ke  i nto  c o n s i d er at i o n  o pe r a bi l i t y  is s u e s .  P la n s  sh o uld  e i th er  c on s i d e r  

l inking  nod es  i n  the  Nor th-West  o f  Nor thern  I re land  wi th  Coolkeerag h or  the  insta l lat ion  o f  

c o n s i d er a ble  d y n a m i c  r ea c t i v e  c ap a bi l i t y ,  i n  the  for m of  s t at com devi c es,  ac r oss  th e  reg ion.  

The s e  measur es  ar e  n ec essar y  to  ensure  that  SONI  can control  and  operat e  the  Nor thern 

I re l and t ransmissi on  syst em w it hi n  st a t ut o r y  l i mi t s .   

Be caus e  o f  these  i ssues  i t  i s  c lear  that  1 , 120  MW of  wind  generat ion  cannot  be  

a c c o m m o d ated  w i t h o ut  m a j o r  r e i nf or c e m e n t  b e yon d  t h e  n etw o r k  d ev el op m e n t s  d e scr i b e d  i n  

C ha pte r  3 .  Spec i f i c al ly  ther e  i s  a  need  for  addi t i onal  275  kV  c i rc u i ts  in  the  Nor th-West  o f  

N o r th e r n  I re l a n d  t o  e n abl e  p o w er  to  b e  t r a n sfer r e d  o ut  o f  t h e  r eg i o n  a n d  t o  s e c ur e  t h e  

Coolkeeragh generat ion node.  

A n  i m p l i ca t ion  o f  t h es e  th e r m al  a n d  v o l t ag e  i s s ue s  i s  th at  the  a d d i t i o n  o f  f u r th er  g e ner a t i o n 

at  nodes to  the  Nor th-West  o f  Nor thern  I re l and wi l l  exacer bate  the  issues  assoc iated  wi th  

t h e  l o s s  of  C o o l k e er ag h – M ag h er a fe l t  2 7 5  k V  d ou b l e  c i rc u i t .  Nodes  i n  th e  Nort h -W est  o f  

Nor the rn  I r e l an d  wh ic h  can n ot  ac cept  any  fur t her  g ener at i on  ar e  marked w i th  th e  c ode ‘ NW’  

in  the  resul ts  tables  in  Appendix  F  and  red dots  in  the  maps in  th is  Ch apter  8 .  

W it h o ut  m ajor  r e i n f or c eme n t  o f  th e  t r a n s mi s sion  s y s t e m  in  t h e  N or th-W e s t  of  N or th e r n  

I r e l a n d ,  t h er e  wi l l  h av e t o  b e  s i g ni f i ca n t  c ons t ra int s  appl ied  on  wind  generat ion  towards  

t h e  l a t t er  year s  c ov er ed  by  th i s  s t at ement .   

I t  s h o ul d  be  n o t e d  t h at  1 1 0  k V  g en e r a t or  o p por t u ni t i e s  pr e s e n ted  i n  t h is  T F S  a r e  n o t  

c u m u l at iv e,  a n d  i f  a  n e w g e n e rat or  ag r e es  t o  c onnec t  at  a  par t i c ul a r  node,  th en i t  wi l l  h av e  

a n  i m pa ct  o n th e  c a pa b i l i t i e s  o f  m a n y other  nodes on  the t ransmissi on  system.  

8.2.3 GENERATION OPPORTUNITIES AT 33 kV 

To  date  the  major i ty  o f  renewabl e  generat i on  has  connect ed  to  th e  33  kV  networ k  and  at  

l o w er  di st r ibut i o n  v ol tag e  l ev el s  i n  N o r th e r n I re l and.  SO NI  have  anal ysed  the  capabi l i ty  o f  

the  t ransmiss ion  system to  accept  new generat i on  a t  3 3  k V  l ev el  t o  e n s u r e  t h a t  t h e  cap a c i t y  

o f  110/33  kV t ransformers  are  considered.  Th e  resul ts  ar e  pr esented  in  F igure  8-6  and l is ted  

in  Appendix  F ,  Tabl e  F -5 .  
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F igure  8-6  Transmissi on System Capabi l i t ies  at  33  kV 

8.2.4 NORTHERN IRELAND GENERATION OPPORTUNITIES CONCLUSIONS 

The  t ransmiss ion  syst em in  Nor ther n  I re l and  w as  or ig ina l ly  bui l t  to  a  h igh  s tandard,  wi th  

m a n y  y e a r s  o f  s p ar e  c a pa c i t y ,  b ut  the  e f f ec t s  o f  load  growth  and the  expected renewable  

generat ion  levels  are  st ar t ing  to  st ress  networ k  capabi l i ty .  

I t  sh ould  a lso  be  noted that  a l l  the  capabi l i t ies  show n are  very  much dependent  on  the 

t imely  instal la t ion  of  the  pl anned 110  kV  re inforcements  and  the  del ivery  o f  the  network  

react ive  comp ensat ion  schemes desc r ibed  in  Ch apter  3  of  th is  TFS.  

I t  ca n  b e  con c lud ed  that  the  Is lan d magee  ar ea  cannot  accept  the  connect ion  of  addi t ional  

g e n e ra t i o n  w i th o ut  th e  r e i n f or c e me n t  o f  th e  1 1 0  k V  c i rcu i t s  b et w e en  B a l l y l u m for d  a n d 

B al l yv al l ag h.   

As  seen  in  the  resul ts  the  Nor th-West  o f  No r th er n  I r e l a n d  ca n n o t  a c c o mmo d a t e  a d di t i o n al  

generat ion  beyond the 2018  leve ls  assumed in  th is  TFS.  Th is  wi l l  be  the  case  unt i l  

a d d i t i o n al  2 7 5  k V  t r a n sm i s si o n  i n f ra s t r uc t ur e  is  e s t a bl i sh ed  i n  t h e  N or th - W e st .  T hi s  n e w 

in f rast ructure  wi l l  secure  the Coolkeerag h generat ion  node  and increase  the t ransfer  

capabi l i ty  f rom the  reg ion.  Fur ther  generat ion  in  the  North-West  wi l l  a lso  requi re  the  
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i n s t al l at i o n o f  a d di t i ona l  r e a ct i v e  c o m p e n s at ion  to  ensure  system vol tage s tabi l i ty  is  

m a i n t ai n e d .   

I t  s h o ul d ,  of  c o u r s e,  b e  n o t e d  t h at  t h e  r e s ul t s  p r e s e n t ed  a r e  m e r el y  ind i c at iv e .   O th er  

f a c t o r s  t h at  w o u l d af f e ct  t h e  o v er al l  c a p a bi l i t y  o f  a  node  to  accept  new generat ion  inc lude:  

  Ex ist i ng  sh or t  c i r c ui t  c urr ent  l ev el s  at  t h e  node;  

  P o s si bl e  de lay s  i n  s ys t em r ei n f or c eme n t s ;  

  Changes  in  demand pr of i le  due to  economi c  c o n di t i o n s  a n d  cus t o m e r  b eha v io u r;  

  Delays  in  the  connect ion of  p l anned g enerat ion.  
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9 TRANSMISSION SYSTEM CAPABILITY FOR NEW DEMAND 

T h e  t r a n s mis s i o n s y s t em i s  b e i ng  p l a n n e d t o  m e e t  a nt ic ipa t e d  d e m a nd gr o wt h a cr o s s  th e  

t ransmi ssion  system.  Appendix  C  prov ides  pro ject ions  o f  demand at  each  t ransmissi on  

s tat ion.  Th is  chapter  presents  the  resul ts  of  analyses  o f  the  capabi l i ty  o f  the  t ransmiss ion 

system to  accommodate  incr eased demand,  above  p r oj e ct e d  d e m a n d  l ev el s ,  a n d  d i s cu s s e s  

t h e o p por tuni t i e s  f o r  i n cr e a s e d d e m an d  i n  I r e l a n d a n d  N or th ern  I r e l a n d .  

9.1 TRANSMISSION SYSTEM CAPABILITY FOR NEW DEMAND IN NORTHERN IRELAND 

T h i s  s e ct i o n p r e s e nt s  t h e  f o r ec a s t  l o a d i ng  u n d er  s i ngl e  c i rcu i t  o ut ag e  con d i t i o n s  at  B u l k  

Supply  Point  (BSP )  substat ions,  in  Nor thern  I re l a nd .  T h e  a n al ys i s  p r e se n t ed  i n  t h e  f o l l o w i ng  

tables  covers  wi nter ,  autumn and summer  peak  condi t ions  for  the  seven year  per iod.   

The  BSP demand forecasts  are  provided  by  NIE  and  are  adjusted  to  a l ign  wi th  the  overa l l  

system ACS forecasts .   These  demand forecast s  are  based  on  local ised demand t rends  at  

i n d iv i dua l  no d a l  l ev el .   C o n s i d e ra t i on  i s  g iv en  to  fu ture  b loc k  load  t ransfers  f rom one  BSP 

t o  a n o t h er .  A l l  o f  t h e  p ea k  d e m a n d  for e c as t s  have  been  calcul ated  wi thout  wind  generat ion  

s u p p l yi ng  l oc a l  l o a d .   

T h e  h ig h es t  d e m a n d  w i l l  b e  s e e n  a t  t h e  B SP s  u nd e r  s i n gl e  c i r c ui t  o ut ag e c o n d i t i o n s .  U n d e r  

s i n gl e  c i r c ui t  o u tag e c o ndi t i o n s  t h e B S P  l oa d  wi l l  be  suppl ied  throug h a  s ing le  impedance  

p a t h  f or  e x amp l e  t h r o ugh  a  s i n g l e  1 10  k V  br a n ch  a n d  a  1 10 /3 3  kV  t r a n sf or m e r .  T h e r es u l t i ng  

p o w e r  f l o w  h a s  h igh e r  M v ar  f l ow  and  t h us  g ives  a  t rue  pi cture  o f  when improv ements  are  

requi red on  the Nor thern I re l and t ransmissi on  syst em.   

T h e  B SP  t ot a l  i n st al l ed  t r a nsf o r me r  c ap a ci t y ,  s u b s t at i o n f i r m  c ap a ci t y  a n d p r edi ct e d 

demands,  in  MVA,  are  g iven  in  Tabl e  9-1 ,  Tabl e  9-2  and Table  9-3 .   Table  9 -1  presents  the  

winter  peak demand forecast ,  in  MVA,  at  each  substat ion,  based  on a  s ing le  c i rcui t  outage.    

The  f i rm ca pac i ty  i s  based  on  the  loss  o f  one  in feed  (or  t ransformer )  to  the  substat i on,  and  

i s  t h e  c a p a bi l i t y  o f  t h e  r e m a i n i ng  c i r c u i t .   T he geographica l  locat ion  and connect iv i ty  o f  the  

BS Ps  ca n  b e d eter mi n ed f r om the  geographica l  maps  in  Appendix  J .   Tabl e  9 -1  h ighl ights  a  

number  o f  BSPs  where  the  f i rm capac i ty  has  been,  o r  w i l l  b e,  e x c e ede d  ov e r  t h e  sev en  y e a r  

per iod.  

Spec i f ic a l l y  t h ese  subst at i ons  ar e:  

  Strabane 

  Waringstow n 

  Knock 

Tabl e  9-2  and Tabl e  9-3  present  the  demand for e c as t  i n  M V A  u n d e r  s i n gl e  c i rc u i t  o u t ag e 

condi t ions  for  the  next  seven  years  for  autumn peak  and summer  peak.  
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Notes  Relat ing To the Tables 

The  tabl es  be l ow conta in  a  col umn headed not e s .  Th e s e  n o t e s  re f er  t o  th e  fa c tor  th a t  

d e t e r mi n e s th e  f i r m  c a p ac i t y  o f  t h e  BSP  s u b s ta t i on:  

1 .  T h e  n or m al  ra t i ng  o f  th e  t r a n sf o r m er ,  a s  i t  i s  gr e at e r  th a n 4 0 yea r s  o l d .  

2 .  T h e  c y c l ic  r at i ng  of  t he  t ra n s f o r m er .  

3 .  The  110  kV l ine  rat ing .  

4 .  Substat ion components .  

5 .  V o l ta ge  p er fo r m a n c e u n der  o ut ag e  c on d i t i o n s .  

6 .  T h e  1 10  k V l in e  r at i ng  i n  s u m m e r ,  s u bs t a t i o n c o mp o n e n t s  i n  wi n t er .  

7 .  T h e  f i r m  c a pa c i t y  of  t he  B S P  i s  ba s ed  u p on support  f rom connected 33  kV cabl es .  

8 .  T h e  f i r m  c a pa c i t y  o f  t h e  G l e n g or m l e y B S P  i s  based upon the  rat ing  o f  the  33  kV  cable  

to  Carnmoney.  

Tabl e  9-1  Winter  BSP P eak  Demand:  Si n gl e  C i r c ui t  O ut ag e  C o ndi t i o n s  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

WINTER BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 

Aghyoule Main 90 29 13.28 13.39 13.53 13.66 13.80 13.94 14.08 5 

Antrim Main 90 55.3 44.81 45.35 46.03 46.72 47.42 48.13 48.84 4 
Ballymena Mesh 
(Rural) 

90 55.3 51.07 51.70 52.49 37.78 38.59 39.42 40.25 4 

Ballymena SWBD 
(Town) 

120 72.8 46.78 47.37 48.12 48.89 49.67 50.46 51.25 4 

Ballynahinch Main 180 71.4 64.43 65.24 66.19 67.15 68.13 69.12 70.11 4 

Banbridge Main 120 71.4 44.78 45.35 46.03 46.73 47.43 48.14 48.85 4 

Coleraine Main 120 71.4 45.93 46.51 47.21 47.92 48.64 49.36 50.09 4 

Coolkeeragh Main 180 114 33.47 33.89 34.45 35.03 35.62 36.22 36.82 4 

Creagh Main 120 78 26.04 26.32 26.68 42.29 42.65 43.03 43.40 2 

Drumnakelly Main 180 111 96.48 97.83 99.56 101.31 103.10 104.92 106.74 4 

Dungannon Main 180 114 87.74 88.89 90.38 91.90 93.44 95.01 96.58 4 

Eden Main 90 37.4 34.36 34.80 35.29 35.80 36.31 36.83 37.34 4 

Enniskillen Main 150 73 50.40 51.04 51.82 52.61 53.42 54.23 55.05 4 

Larne Main 90 55.3 44.92 45.53 46.21 46.90 47.60 48.31 49.02 4 

Limavady Main 90 40.3 25.12 25.44 25.81 26.20 26.58 26.98 27.37 4 

Lisaghmore Main 90 58.5 52.97 53.64 54.45 55.28 56.11 56.96 57.81 2 

Lisburn Main 180 100 71.77 72.66 73.81 74.97 76.15 77.35 78.55 3 

Loguestown Main 90 58.5 40.44 40.95 41.53 42.12 42.72 43.33 43.93 2 

Newry Main 180 103 86.57 87.65 89.02 90.41 91.82 93.26 94.69 3 

Newtownards Main 120 78 47.44 48.05 48.74 49.45 50.16 50.88 51.60 2 

Omagh Main 120 106 57.65 58.30 59.10 59.92 60.75 61.59 62.43 4 

Rathgael Main 180 103 71.49 72.41 73.44 74.48 75.53 76.61 77.67 3 
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Tabl e  9-1  Winter  BSP P eak  Demand:  Si ngl e  C i r c ui t  O ut ag e  C o ndi t i o n s  ( c o nt i n u e d )  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

WINTER BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 

Rosebank Main 180 111 43.66 44.08 44.55 45.03 45.52 35.72 36.21 4 

Springtown Main 180 87.9 33.23 33.65 34.20 34.77 35.34 35.93 36.52 4 

Strabane Main 90 33.8 37.34 37.81 38.38 38.95 39.53 40.12 40.70 4 

Waringstown Main 180 65.4 68.00 68.70 69.57 70.45 71.34 72.24 73.14 4 
Belfast - Airport Road 
Main 

180 103 N/A N/A N/A N/A N/A 33.16 33.66 3 

Belfast Central Main 180 110 68.24 69.07 70.34 71.64 72.95 74.29 75.64 7 

Belfast North Main* 180 100 N/A N/A N/A 56.41 57.22 58.03 58.85 7 

Belfast - PSW 150 100 54.15 54.83 55.62 BSP  will be decommissioned 7 
Belfast - Carnmoney 
Main 

120 68.6 43.02 43.56 44.24 44.93 45.63 46.34 47.05 4 

Belfast - Glengormley 
Main 

60 30.8 16.48 16.70 16.95 17.20 17.47 17.73 18.00 8 

Belfast - Cregagh Main 150 78.9 66.80 67.62 68.61 69.61 70.62 58.80 59.83 4 

Belfast - Knock Main 120 71 73.65 74.57 75.64 76.73 77.83 68.51 69.62 4 

Belfast - Finaghy Main 90 58.5 37.93 38.41 39.01 39.61 40.22 40.85 41.47 2 
Belfast - Donegall 
Main (North) 

150 68.5 62.01 62.78 63.70 64.63 65.58 66.54 67.49 4 

Belfast - Donegall 
Main (South) 

120 68.5 59.02 59.74 60.59 61.45 62.33 63.21 64.09 4 

 

Tabl e  9-2  Autumn BSP P eak  Demand:  S ingl e  C i rcui t  Outag e Condi t ions  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

AUTUMN BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012 2013 2014 2015 2016 2017 2018 

Aghyoule Main 90 29 11.47 11.57 11.69 11.81 11.93 12.01 12.13 5 

Antrim Main 90 55.3 40.30 40.78 41.39 42.03 42.66 43.15 43.78 4 
Ballymena Mesh 
(Rural) 

90 55.3 47.43 48.02 48.76 35.10 35.86 36.50 37.27 4 

Ballymena SWBD 
(Town) 

120 72.8 44.67 45.24 45.96 46.71 47.45 48.04 48.79 4 

Ballynahinch Main 180 71.4 53.43 54.10 54.88 55.71 56.52 57.14 57.95 4 

Banbridge Main 120 71.4 36.72 37.19 37.75 38.33 38.91 39.35 39.93 4 

Coleraine Main 120 71.4 37.43 37.90 38.47 39.06 39.65 40.10 40.69 4 

Coolkeeragh Main 180 114 29.57 29.94 30.44 30.96 31.48 31.90 32.43 4 

Creagh Main 120 78 22.95 23.20 23.51 37.29 37.61 37.81 38.13 2 

Drumnakelly Main 180 111 89.03 90.27 91.87 93.53 95.18 96.51 98.18 4 

Dungannon Main 180 114 77.74 78.77 80.08 81.46 82.83 83.92 85.31 4 

Eden Main 90 37.4 29.75 30.13 30.56 31.01 31.45 31.79 32.23 4 

Enniskillen Main 150 73 46.41 46.99 47.71 48.47 49.21 49.78 50.53 4 

Larne Main 90 55.3 39.64 40.18 40.78 41.41 42.03 42.50 43.12 4 

Limavady Main 90 40.3 20.57 20.83 21.13 21.46 21.77 22.02 22.34 4 

Lisaghmore Main 90 58.5 52.97 43.64 44.19 44.86 45.56 46.24 46.78 2 

Lisburn Main 180 93 71.77 59.24 59.97 60.92 61.90 62.88 63.64 3 

Loguestown Main 90 58.5 40.44 37.71 38.18 38.73 39.29 39.85 40.28 2 
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Tabl e  9-2  Autumn BSP P eak  Demand:  S ingl e  C i r c ui t  O u t ag e C on d i t i o n s  ( c ont i n u e d )  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

AUTUMN BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012 2013 2014 2015 2016 2017 2018 

Newry Main 180 95 73.08 73.99 75.15 76.36 77.55 78.48 79.68 3 

Newtownards Main 120 78 39.17 39.67 40.24 40.84 41.43 41.88 42.47 2 

Omagh Main 120 106 49.11 49.66 50.34 51.06 51.77 52.30 53.01 4 

Rathgael Main 180 95 59.35 60.11 60.96 61.85 62.73 63.39 64.27 3 

Rosebank Main 180 111 36.41 36.76 37.15 37.57 37.97 29.70 30.10 4 

Springtown Main 180 87.9 29.14 29.51 30.00 30.51 31.01 31.41 31.93 4 

Strabane Main 90 33.8 29.92 30.30 30.75 31.22 31.69 32.05 32.52 4 

Waringstown Main 180 65.4 60.20 60.82 61.59 62.39 63.18 63.75 64.55 4 
Belfast - Airport Road 
Main 

180 95 N/A N/A N/A N/A N/A 33.87 34.37 3 

Belfast Central Main 180 110 59.22 59.95 61.05 62.20 63.34 64.27 65.44 7 

Belfast North Main* 180 100 N/A N/A N/A 47.94 48.63 49.15 49.84 7 

Belfast - PSW 150 100 46.00 46.58 47.25 BSP  will be decommissioned 7 
Belfast - Carnmoney 
Main 

120 68.6 36.61 37.07 37.65 38.26 38.85 39.32 39.92 4 

Belfast - Glengormley 
Main 

60 30.8 16.84 17.06 17.31 17.58 17.85 18.06 18.33 8 

Belfast - Cregagh Main 150 78.9 58.85 59.58 60.45 61.35 62.25 51.64 52.55 4 

Belfast - Knock Main 120 71 60.23 60.98 61.86 62.78 63.68 55.85 56.76 4 

Belfast - Finaghy Main 90 58.5 32.27 32.68 33.19 33.72 34.24 34.65 35.17 2 
Belfast - Donegall 
Main (North) 

150 68.5 55.86 56.55 57.38 58.25 59.10 59.75 60.61 4 

Belfast - Donegall 
Main (South) 

120 68.5 51.07 51.69 52.43 53.20 53.95 54.53 55.29 4 

 

Tabl e  9-3  Summer  BSP  Peak  Demand:  S ingl e  Ci rcui t  Outag e  Condi t ions  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

SUMMER BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012 2013 2014 2015 2016 2017 2018 

Aghyoule Main 90 29 10.34 10.43 10.53 10.64 10.75 10.80 10.92 5 

Antrim Main 90 55.3 39.75 40.22 40.83 41.45 42.07 42.48 43.12 4 
Ballymena Mesh 
(Rural) 

90 55.3 43.41 43.95 44.62 32.13 32.82 33.35 34.06 4 

Ballymena SWBD 
(Town) 

120 72.8 38.11 38.59 39.21 39.84 40.48 40.91 41.57 4 

Ballynahinch Main 180 71.4 46.98 47.57 48.26 48.98 49.69 50.15 50.88 4 

Banbridge Main 120 71.4 31.83 32.24 32.72 33.23 33.72 34.05 34.56 4 

Coleraine Main 120 71.4 35.58 36.03 36.57 37.14 37.69 38.05 38.63 4 

Coolkeeragh Main 180 114 27.18 27.52 27.98 28.46 28.93 29.27 29.76 4 

Creagh Main 120 78 21.20 21.43 21.72 34.44 34.74 34.86 35.17 2 

Drumnakelly Main 180 111 84.92 86.11 87.63 89.21 90.78 91.90 93.52 4 

Dungannon Main 180 114 71.84 72.78 74.00 75.27 76.53 77.41 78.71 4 

Eden Main 90 37.4 27.33 27.68 28.07 28.49 28.89 29.15 29.57 4 

Enniskillen Main 150 73 44.43 44.99 45.68 46.39 47.10 47.57 48.31 4 

Larne Main 90 55.3 35.31 35.78 36.32 36.88 37.43 37.79 38.35 4 

Limavady Main 90 40.3 18.65 18.88 19.16 19.45 19.74 19.93 20.22 4 
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Tabl e  9-3  Summer  BSP  Peak  Demand:  S ingl e  Ci rcui t  Outag e  Condi t ions  (cont inued)  

BSP Location 
TX 

(MVA) 
SS 

(MVA) 

SUMMER BSP FORECAST LOADING  
SINGLE OUTAGE CONDITIONS (MVA) Notes 

2012 2013 2014 2015 2016 2017 2018 

Lisaghmore Main 90 58.5 52.97 39.97 40.47 41.09 41.72 42.35 42.77 2 

Lisburn Main 180 80 71.77 55.57 56.27 57.15 58.07 58.98 59.60 3 

Loguestown Main 90 58.5 40.44 37.36 37.83 38.37 38.92 39.48 39.83 2 

Newry Main 180 82 67.19 68.04 69.10 70.20 71.30 72.03 73.16 3 

Newtownards Main 120 78 35.76 36.21 36.73 37.28 37.81 38.16 38.71 2 

Omagh Main 120 106 45.94 46.46 47.10 47.76 48.42 48.84 49.52 4 

Rathgael Main 180 82 51.26 51.91 52.65 53.41 54.17 54.65 55.43 3 

Rosebank Main 180 111 32.69 33.01 33.36 33.73 34.10 26.62 26.99 4 

Springtown Main 180 87.9 27.55 27.90 28.36 28.83 29.31 29.64 30.13 4 

Strabane Main 90 33.8 27.57 27.92 28.34 28.77 29.20 29.48 29.92 4 

Waringstown Main 180 65.4 56.46 57.04 57.76 58.51 59.25 59.69 60.45 4 
Belfast - Airport Road 
Main 

180 82 N/A N/A N/A N/A N/A 34.51 34.51 3 

Belfast Central Main 180 110 56.96 57.65 58.71 59.81 60.91 61.70 62.84 7 

Belfast North Main* 180 100 N/A N/A N/A 44.27 44.90 45.31 45.96 7 

Belfast - PSW 150 100 42.48 43.02 43.63 BSP  will be decommissioned 7 
Belfast - Carnmoney 
Main 

120 68.6 36.13 36.59 37.16 37.75 38.34 38.73 39.34 4 

Belfast - Glengormley 
Main 

60 30.8 13.45 13.62 13.83 14.04 14.25 14.40 14.62 8 

Belfast - Cregagh Main 150 78.9 60.41 61.16 62.05 62.98 63.89 52.92 53.86 4 

Belfast - Knock Main 120 71 53.44 54.11 54.89 55.70 56.50 49.47 50.29 4 

Belfast - Finaghy Main 90 58.5 29.28 29.65 30.11 30.59 31.06 31.38 31.87 2 
Belfast - Donegall 
Main (North) 

150 68.5 50.26 50.88 51.63 52.40 53.17 53.67 54.45 4 

Belfast - Donegall 
Main (South) 

120 68.5 48.62 49.22 49.92 50.65 51.36 51.82 52.56 4 

 

9.1.1 Bulk Supply Points Where Firm Capacity is Exceeded 

In  the  tables  abov e,  any  inst ance  when a  BSP is  loaded abov e  i ts  f i rm capac i ty  is  

h ighl ighted in  red.   Th ese  inst ances  are  d isc ussed below.  

Strabane  
NIE  hav e c onf i r med th at  th e  ov er l oads  at  St r a bane  wi l l  be  addressed by  up  rat ing  the  cabl es  

t h at  l i m i t  t he  s u b st a t i o n c a pa ci t y  a s  p a r t  o f  t h e  m e s h r ef u r bis h m e n t .  

Waringstown 
The  demand forecast  is  based  on  a  33/11  kV substat ion load  at  Carn  Centra l  be ing  

t ransfer red  to  War ingstow n in  Wi nter  2012/13.   S i nce  the  f i rm capaci ty  of  the  substat ion  is  

exceeded,  the  load t ransfer  wi l l  not  take pl ace  unt i l  capac i ty  issues  have  been  managed by  

r e pl a c i n g  the  3 3  k V s wi tc h b o ar d .  
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Knock 
The  over load  is  cur rent ly  managed by  a  load  t r a n s f e r  s ch em e .   T h e  B al l y ma c ar r et t  l o a d  i s  

scheduled  to  be  t ransfer red  f rom Knock  to  A i rpo r t  R o a d  i n  W i n te r  2 0 1 7/ 1 8 .  I t  i s  i mp o r ta n t  

t h at  i n  t h e  int e r i m  p e r i od  S O N I  a n d  N I E  d e v el o p p lans  to  mi t igate  the  r isk  o f  over loading  

e q u i p m e nt .  

9.1.2 Bulk Supply Point Available Capacity 

Th e  av ai lable  c apaci t y  at  eac h B SP can be  det e rmined by  compar ing  the  forecast  loading  to  

the substat ion ’s  f i rm capaci ty  ov er  the  seven  year s .  I t  w i l l  be  n e c e s sa r y  t o  c ar r y  o u t  f u r th er  

detai led  analysis  depending  on the  magni tude  and  type  o f  load  to  be  connected,  to  

est abl ish  i f  a  c onnec t i on  i s  v i abl e .  

9.1.3 Conclusion 

C u r r e n t l y ,  a l l  N or th er n  I re l a n d c u st ome r s  a r e  c on n e cted  to  the  di st r ibut ion  system at  33  kV 

l eve l  or  be low.   The  t ransmiss ion  system coul d cope  wi th  cont inued smal l  scal e  customer  

connect ions  at  33  kV  and  below,  but  the  cumulat ive  impact  on  the  t ransmissi on  system 

must  be  carefu l l y  moni tored.    

In  general ,  the  connect ion  o f  addi t ional  load  ass is ts  the  process  o f  connect ing  local  

v a r i a bl e  di s t r i b ut e d  g e n er a t i o n .   T h e  d i f f i c ul t y  for  network  p lanning  is  that  the  syst em must  

b e  ab le  to  mai n tai n  sup p l i es  to  customers  a t  t i mes  of  l ow r enew a bl e  g enerat i on  out p ut .  

S O N I  o p er a te  t h e  N or th er n  I r e l a n d  t ra n s m i s si on  system so  any  generat ion/demand sc enar io  

c a n  b e c at ered  f or .   

Larg e  bul k  t ransmi ss ion  connect ions  in  excess  o f  5 0  MW w i l l  r e q ui re  c ar e f ul  s tu d y  t o  

determine  the i r  impact .   Large  275  kV  demand connect ions  at  major  power  sour ces  such  as  

B al l y l u m f or d,  M o yl e ,  C oo l k e er ag h  and  K i l r o ot  cou l d  b e  c o nne c t e d  wi t ho u t  m a j or  275  k V  

u p g ra d i ng .   H o w ev e r ,  la r ge  c o n n e ct i o n s  i n  the  N o r th  W e st  a r e a ,  or  i n  B e l f a st ,  wi l l  b e  

d e p e n d e n t  on  t h e  ad d i t io n a l  rea ct ive  p o w er  s u pp o r t  t o  e n s ur e  v ol t ag e  st a b i l i t y  f or  cr i t ic al  

275  kV  cont ing encies .  
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9.2 TRANSMISSION SYSTEM CAPABILITY FOR NEW DEMAND IN IRELAND 

Twenty-s ix  110  kV  s tat ions,  which  feed  pr inc i pa l  t o w n s  a nd  d e m a n d  cen t r e s  th r ou g h o ut  

I re l and,  were  ch osen  for  th is  analys is .  These  are  show n in  F igure  9 -1 .  In  response  to  

s takeh ol der  feedback,  th is  TFS  a l so  inc ludes  an  analysis  o f  a  number  o f  220  kV  s tat ions  to  

h el p  i d e nt i f y  p o ten t i a l l y  s u i ta b l e  l o cat i ons  for  major  industr ia l  load  centres .  

 

F ig ur e  9  -  1  110  kV and 220 kV Stat i on s  Studied for  Demand 

9.2.1 Incremental Transfer Capability Results for New Demand 

T h e  m et h od o f  a n a l ys i s  u s e d  t o  d et e r mi n e  t h e c a pa b i l i t y  o f  th e  t r a n smi s si o n  s y st e m  t o  

accommodate  addi t ional  demand is  descr ibed  in  Chapter  7 .  The  resul ts  o f  the  analyses  ar e  

presented  in  Tabl e  9-4.  These indicate  the  amount  o f  addi t ional  demand,  in  excess  o f  

pro jected  demand,  that  could  be  accommodated at  each  of  the  twenty -s ix  110 kV  s tat ions 

a n d  f o u r  220  k V  s ta t i o n s ,  w i t h out  th e  n e ed f o r  ad d i t i o n al  t r a ns m i s si o n  sys t em 

r e i n for ce m ent .  Th e  r e s ul t s  a r e  g iv e n  t o  t h e n e ar es t  10  M W .  
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Tabl e  9 -4  Capabi l i t y  f or  Addi t i onal  Dema nd at  220 kV and 110 kV  St at ions ,  MW 

Region Station 2012 2015 2018 

North-east 
Drybridge 90 100 80 

Mullagharlin 50 40 30 

North-west 

Carrick-on-Shannon 30 60 50 

Castlebar <10 <10 10 

Letterkenny 10 <10 <10 

Sligo 40 30 40 

Srananagh (220 kV) 40 50 30 

East 

Carrickmines 100 110 100 

College Park 20 20 20 

Corduff (220 kV) 110 320 320 

Kilteel 50 30 30 

Mullingar 20 40 50 

Portlaoise 80 10 50 

Thornsberry 30 30 50 

West 

Athlone 10 20 50 

Cashla 50 110 130 

Ennis 60 140 130 

Galway 50 50 50 

Shannonbridge (220 kV) 80 200 200 

South-east 

Arklow 70 70 70 

Carlow <10 10 20 

Kellis (220 kV) 20 20 30 

Kilkenny <10 30 80 

Waterford 90P1 120 130 

Wexford 70 60 60 

South-west 

Cahir <10 100 70 

Limerick 110 100 110 

Midleton 70 60 50 

Trabeg 10 60 80 

Tralee <10 50 60 

The  s u per scr i pts  i n  T abl e  9 -4  pr ov ide  a  cr oss  re ference  between the  capaci t ies  and  the  

tables  in  Appendix  F  which  prov ide  addi t io na l  i n for m at ion  r e g ar d i ng  th e  c o n s tr a i nts  

l imi t ing  the capac i t ies  and  the  l ike ly  sc al e  o f  d e vel opme n t  r eq u ire d  t o  i n cr ea s e  th e  

capaci t ies .  Reference  numbers  pref ixed  wi th  a  “ P ”  i n d i c at e  t h a t  E i rGr id  has  in i t ia ted  

s p e ci f i c  pr o je c t s  w h i ch  w i l l  o v er c o me t h e  c o n st ra int ;  a  “C”  indicates  that  p lans  are  be ing  

pr og r essed to  deal  wi th  t h e  c onstr a int ;  an  “F ”  means  that  fur ther  invest igat ion  is  requi red  

b e f ore  a  solut i on  i s  se lect ed .  The  numer ical  suf f ixes  serve  to  uniquely  ident i fy  th e  

c o n s tr a i nt s  for  r e f er e n c e p u r p o s es .  
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9.2.2 Opportunities for New Demand 

“ Op p o rt u n i ty ”  r e l a t es  t o  wh er e  th e r e  is  or  w i l l  be  cap a c i t y  f o r  g r eat er  u se o f  th e  

t r a n s mi s si on  s y s t e m  wit h o ut  th e  n ee d  f o r  f ur ther  r e i n f o rc eme n t s .  H owev e r ,  i f  a  d ev el o p e r  

c h o o se s  t o  con n e c t  a  d em a n d  i n  a n  a r e a  t h at  r eq u i r es  r e i n for c e m e nt ,  the  T S O  w i l l  pr o gr e s s  

r e lev a nt  t r ans mi s si on  sys t em dev elop ment s .  P ot ent i a l  dema nd c ust omer s  sh oul d  c ons ul t  

t h e  T SO  e a r l y  i n  th ei r  dev el o p m e n t  p r o c es s  t o  e x pl o r e  op t io n s  r e l a t i n g  t o  t he i r  p ro p o s al  

t h u s e n a bl i n g  t i m el y  d e ci s io n  m a ki n g.  

As  a  g ener al  r u l e ,  opport uni t y  at  a  par t i c ul ar  s t at i on w oul d  tend t o  r educe  over  th e  cour se  

o f  the  seven years  covered  by  the TFS  as  normal  demand grow th  uses  up avai lable  capac i ty .  

However ,  in  many  cases  demand opportuni t ies  improve  in  later  years  as  a  resul t  o f  p l anned 

t ransmi ssion  system or  generat ion  developments.  

In  2012  there  wi l l  be  opportuni t i es  for  an  addi t ional  l a rg e  demand at  20  of  th e  26  110  kV  

s t a t i o n s ex ami n e d  a n d in  2 0 1 8  t h er e  wi l l  b e  op por t u ni t i e s  a t  2 4  o f  th e  2 6 s ta t i o n s .   

Opportuni t ies  for  increased demands  are  spread  around I re land.  In  general ,  indiv idual  

de ma nds  u p  to  10  M W can  be  c on n ected  to  most  o f  the  other  s tat ions  on  the  t ransmission  

system.  An addi t ional  demand of  10  MW or  more,  ov er  and  above forecast  demand,  

represents  a  s igni f icant  increase  for  most  loca t ions.  To  put  th is  in  context ,  a  demand of  

10  MW  r epr es ent s  th e  c ons ump t ion of  a  t ypi ca l  ph a r ma c eut ica l  p l a nt .  

Fo l lowing  consul tat ions  wi th  st akeholders ,  th is  TFS  inc l udes an  assessment  o f  four  220  kV 

nodes  to  determine  the capabi l i ty  o f  the  t ransmissi on  syst em to  accommodate  a  major  

i n d u s tr ia l  l oa d  c e n tr e  i n  t h e  or d e r  of  t hr e e  t i m es  t h e  s i z e  of  w h at  t o da y w o u l d  b e  a  m a j o r  

c u s t o m er  l oa d .  T h e  r e s ul t s  sh o w  t h at  C o r d uf f  and  Shannonbr idge  220 kV  s tat ions  woul d  be  

s u i ta b l e  c on n e c t i o n  p oi n t s  f or  a  m a j o r  i n d u st r i a l  l oad  cent r e ,  wi th  eac h  c apabl e  o f  

a c c o m m o d at i n g  i n  e xc e ss  o f  2 0 0 MW  w i tho ut  a d d i t i o n al  n e tw or k  r e i nf o rc eme n t s .  

F ig u r e  9 - 2  i l l u st r at e s  the  o p p or t u ni t i e s  f o r  dema nd in  2015 and 2018.  The  g raphics  show 

t h at  t he r e  wi l l  be  s i g ni f ic a n t  dem a n d o p p or t u ni t ie s  i n  m o s t  pa r t s  o f  I r e l and  th r o ug hou t  th e  

seven-year  per iod to  2018.   

I t  sh oul d  be  not ed th at  demand opport uni t y  is  tested for  each  s tat ion  on  an  indi v idual  

bas is .  As  such,  the  opportuni t ies  pr esented  ar e  not  cumulat ive  i .e .  i f  new demand connects  

in  an  ar ea  that  is  shown to  have  opportuni ty  th ey  wi l l  us e  up  s ome or  a l l  of  th e  av a i l a bl e  

capaci ty  in  that  ar ea.  
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F igure  9-2  Capabi l i ty  for  New Dema nd in  2015  and 2018 

9.2.3 Impact of Changes since the Data Freeze 

Since  the  beg i nning  of  Ju l y  2011 ,  a  number  o f  d e v el o p m ent s  h av e  o cc u r re d  th a t  c o u ld  

impact  on  the  resul ts  in  Table  9 -4 .  Pro jec ts  selected  and  p lanned s ince  Ju ly  2011  ar e  l is ted  

i n  Sect i on  1 .4 .  Of  th ese  pr ojec ts  th e  p l anned up rat ing  of  Raf feen  –  T rabeg  110  kV  c i rcu i t  1  in  

Cork  should  improv e  demand opportuni tes  at  T rabeg.  A lso,  a  connect ion  agreement  was 

e x e c ut e d  o n t h e  23 r d  o f  February  2012  (post  the  Ju ly  2011  data  f r eeze  date)  betw een E i rGr id  

and Hexag on Co-ownership  for  a  25  MVA demand connect ion  near  Col l eg e  P a rk  in  North  

W e s t  C o .  D ub l i n .  

9.2.4 How to Use the Information for Demand 

Al though not  ever y  s tat ion  was  consider ed,  the  resul ts  pr esented  can  be  regarded as  a  

g u i de  t o  o pp o r t u ni t i e s  a t  ot h er  st at i o n s i n  t h e  s a m e  ar e a .  T h o s e  c o n si d e r i ng  d ev el o p m e n t  

o f  a  s igni f icant  demand in  I re l and  sh ould  take  the  fo l lowing  approach  for  an  indi cat ion  o f  

w h et h er  th ei r  d e m a n d  is  l i k el y  t o  b e  a c c o m mo d a t e d  wi tho u t  t he  n e e d  f o r  a d d i t io n a l  

r e i n for ce m ent s  t ha t  c o uld  p o ten t i a l l y  d el a y  t he i r  c o n n e c t i o n .   

Th e  f i rs t  s t ep  i s  t o  c onsul t  th e  maps i n  Appendix  A  to  f ind the  neares t  t ransmissi on  s tat ion 

to  the  proposed  d ev elopmen t  an d  where  d i f ferent ,  the  near est  s tat ion  for  which  opportuni ty  

has  been  assessed.  The  ant ic ipated  demand grow th  at  th e  re l ev ant  s t at ion  c an  be  deduc ed 

201 5  201 8 
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f rom the  demand forecasts  pr esented  in  Appendix  C .  Th e  t ransmiss ion  system is  be ing  

p l a n n e d  t o  m e e t  th i s  l ev el  o f  dem an d  i n cr e a s e .  H o w ev er ,  i f  t h e  p r op o s ed n e w  d e m an d  i s  f ar  

g r eat er  t han  t h e  a n n u a l  f or e c as t  i n c r e as e  th e  p o t e nt ia l  d e v el o per  s h o u l d  che c k  t he  

opportuni ty  a t  the  near est  110  kV  s tat ion  pr ese n t e d  i n  T ab l e  9 - 4  i n  t h i s  ch a pt e r .  T h e  

p o t e nt i a l  d ev el o p e r  sh oul d  th e n  c h ec k  t h e  a ss um p t i o n s  i n  C h a p t e r s  3  t o  5  o n  w h i ch  t h e s e  

re s ul ts  ar e  based ,  an d  con si d er  the  i mpact  o f  changes  to  the  t ransmiss ion  system s inc e  the  

a n a l y si s  w as c ar r i e d o u t .  

T o  i l l u s t r at e  t h i s  a p p r oac h ,  t h e  f o l l o w i ng  i s  an example  o f  how a  developer  p lanning  t o  

connect  a  new l arg e  demand of  100 MW near  Wat er f or d  c i t y  i n  2013 /14  mi gh t  use  th e  TFS.  

The  maps  in  Appendix  A  show that  the  nearest  110  kV  s tat ion  is  Water for d  st at ion.  

Appe ndix  C  shows that  the  d eman d at  Water f ord  1 1 0  k V  s t a t i o n  wi l l  be  a b o u t  7 3 .7  M W  a t  

w i nt er  pea k 20 12/13 .  Th i s  i s  f or eca s t  t o  g r ow by  3 .0  M W bet w een 2012  a nd 20 15  i .e .  by  

1  MW  pe r  a nn um.  T he  proposed  100  MW larg e  new demand is  fa r  greater  than  the  annual  

forecast  increase.  I t  therefore  represents  a  s tep  change  in  the  demand at  Water ford  i .e .  the  

type  o f  increase  that  is  the  subj ect  o f  the  t ransfer  capabi l i ty  anal ysis  presented  in  th is  

c h apt er .  

The  resul ts  for  Water ford  in  Tabl e  9-4  show that  the  opportuni ty  for  incr eased dema nd is  

l e s s  t ha n  9 0 M W  o r  l e s s  i n  2 0 1 2 .  T h e t a b l e  di rec ts  t h e  pot e nt i a l  d e v el o per  t o  c o n st ra in t  P 1  

i n  A p p e n di x  F  f o r  a d di t i ona l  i n for m at i o n  o n  t h e  con s t r ai n t  a nd  t h e  pl a n s  t h at  t h e  T S O  h a v e 

i n  p l a c e  t o  ad d r e s s  t he  con s t r ai n t .  T ab l e  F - 7  i n  Appendix  F  sh ow s that  potent ia l  ov er loading  

o f  t h e  C u l l ena g h -W at e r f o r d  1 1 0  k V  l i n e  i s  r esponsib le  for  l imi t ing  the opportuni ty .  The 

o v e r l o ad  o cc u r s  u n d er  s u m m e r  p e ak  m a i n t e n a nc e - t r i p  con di t i o n s .  C a pi ta l  pr o j ec t  CP 0 5 5 8 ,  

w hi ch  e nt a i ls  a n  u pr at e  o f  th e  e x i s t in g  C ul l e nagh-Wat er ford  110  kV  l ine ,  has  been  in i t iated 

b y  t h e  T S O  to  r e l i e ve  t he c o n s t r ai n t .  D e t ai l e d  in format ion  on  capi ta l  project  CP0558 can  be  

f o u n d  i n  App e n d i x  B .  Fo l l o wi n g  c om p l et i o n  of  t h i s  p r oj e ct  t ow a r ds  th e  e n d  of  201 2  t he  

o p p o rt u n i t y  a t  Wa t er f or d i n c re a s e s to  1 2 0  M W i n  2 0 1 5 .  T h is  ind i c at e s  t hat  th e  t r a n s mi s si o n  

system is  l ike ly  to  be  capable  o f  connect ing  and  supplying  the  proposed demand once  

capi ta l  proj ec t  CP 0558 has  been ful ly  impl emented.   
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APPENDIX A MAPS AND SCHEMATIC DIAGRAMS 

Appendix  A  contai ns  geographica l  maps  of  the  a l l - is land  t ransmissi on  system and schemat ic  d iagrams 

of  the  t ransmissi on  syst em of  I re l and.  Geograph ic al  m a p s  a r e  p r es e n t e d  i l l u st r at i n g  t h e  a l l - i s l a nd 

t ran s mi s sion  s ystem as  i t  ex i sts  a t  the  beginning  Ju ly  o f  2011  and  as  p lanned for  2018.  These  maps  are  

a lso  inc luded in  A3  format  in  Appendix  J  fo r  grea t e r  l e gi bi l i t y .  Th e s chem a t ic  di ag ra m s  r ep r es ent  th e  

t ransmi ssion  system of  I r e land  as  planned at  the  end of  2011,  2012,  2015  and 2018.  

A.1 NETWORK MAPS 

T h i s  s ec t i o n  i n c l u d e s tw o n e t wo r k  m ap s :  

  F igure  A-1  is  a  map of  the  e x i st i ng  a l l - i s l a n d t r a ns m i s si o n  s y st e m  as  at  J u ly  0 1 s t  2011;  

  F igure  A-2  is  a  map of  the  ex is t ing  t ransmissi on  system inc l uding  pl anned t ransmi ssion  system 

d e v el o p m e nt s  a s  at  D e c em b e r  3 1 s t  2018.   
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A.2 SHORT BUS CODES 

T h e  fo l l o wi ng  t a bl e  as soc i at e s  f u l l  s t at ion  n am e s  wi th  t he  t wo  or  t hr e e  l et t er  co d e s  u s ed  in  t he  

s c h e mati c  d ia g ram s  i n  Sec t i o n  A .3 ,  in  t h e  t a bl e s  i n  Appendices  B  and  C,  and  the  power  f l ow d iagrams in  

Appendix  I .  Names and codes  for  future  st at ions,  h ighl ighted  in  yel low,  are  tentat ive  and  may  change.  

Stat ions  in  Nor thern  I re l and  and I r e l a n d  w i t h  the  s a m e  t hr ee  l et t er  b u s  c o d e  ar e  di st i ng u is h e d w i th  ( N )  

f or  Nort h er n I r e l a nd a nd ( I )  f or  I r e l a nd.  

Table  A-1  Short  Bus  Codes  

Short  
B u s 
Code  

Fu l l  Name  
Shor t  
B u s 
Code  

Fu l l  Name  
Shor t  
B u s 
Code  

Fu l l  Name 

AA Ardnacrusha    DDK Dundalk    MAG Magherafelt 

AD Aghada   DER Derryiron   MAL Mallow 

ADM Adamstown   DFR Dunfirth    MAN Mid Antrim 

AGH Aghyoule Main   DGN Dungarvan    MAY Maynooth 

AGL Agannygal   DLN Derrylyn   MCE Macetown  

AGY Ardnagappary   DLT Dalton    MEE Meentycat 

AHA Ahane   DMY Dunmanway    MID Midleton  

AHN Altahullion   DON 
Belfast - Donegall Main 
(North)   MKL Magherakeel 

AIR 
Belfast - Airport Road 
Main   DON 

Belfast - Donegall Main 
(South)   MLC Mountlucas 

ANR Anner    DOO Doon    MLN Mullagharlin  

ANT Antrim Main   DQN Drumquin Cluster   MON Monread 

ARI Arigna    DRM Drumkeen   MOY Moy  

ARK Arklow   DRO Dromada   MP Moneypoint 

ARV Arva    DRU (I) Drumline    MR Marina  

ATE Athea   DRU (N) Drumnakelly Main   MRY Mulreavy 

ATH Athlone   DRY Drybridge    MTH Meath Hill  

ATY Athy   DSN Dunstown   MTN Moneteen 

AUG Aughinish    DUN Dungannon Main   MUL Mullingar  

BAL Baltrasna   DYN Derrybrien   MUN Mungret 

BAN (N) Banbridge Main   EDE Eden Main   NAN Nangor 

BAN (I) Bandon    ENN (N) Enniskillen Main   NAR Newtownards Main 

BAR Barrymore    ENN (I) Ennis    NAV Navan  

BCM Ballycummin   FAS Fassaroe   NEN Nenagh 

BDA Baroda   FIN (N) Belfast - Finaghy Main   NEW (N) Newry Main 

BDN Ballydine    FIN (I) Finglas   NEW (I) Newbridge  

BEG Ballybeg    FLA Flagford    NO Nore 

BGF Balgriffin   KKM Kishkeam   NW North Wall  

BGH Boggeragh   KKY Kilkenny    OLD Oldcourt 

BGT Ballyragget   FLN Fallaghearn    OMA Omagh Main 

BIN Binbane    FNT Finnstown   OMS Omagh South 

BK Bellacorick    GAE Glanlee   OST Oldstreet  

BLI Ballylickey    GAL Galway    OUG Oughtragh  

BLK Blake   GAR Garvagh   PA Pollaphuca 
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Table  A-1  Short  Bus  Codes  (cont inued)  

Shor t  
B u s 
Code  

Fu l l  Name 
 

Shor t  
B u s 
Code  

Fu l l  Name 
 

Shor t  
B u s 
Code  

Fu l l  Name 

BLP Blackpool   GCA Grange Castle   PB Poolbeg  

BMA 
Ballymena Mesh 
(Rural)   GGO Glanagow   PLA Platin  

BMA 
Ballymena SWBD 
(Town)   GI Great Island    PLS Portlaoise  

BNH Ballynahinch Main   GIL Gilra    PMR Pomeroy 

BNM 
BELFAST - Belfast 
North Main   GLA Glasmore    PRO Prospect  

BOG Banoge    GLE (N) 
Belfast - Glengormley 
Main   PSW Belfast - PSW 

BOL Booltiagh   GLE (I) Glenlara   RAF Raffeen 

BPS 
Ballylumford Power 
Station   GLR Glenree   RAL Ralapanne 

BRA Bracklone   GOL Golagh   RAT (N) Rathgael Main 

BRI Brinny   GOR Gorman    RAT (I) Rathkeale 

BRY Barnahely    GRA Grange   REM Reamore 

BUT Butlerstown    GRI Griffinrath   RIC Richmond 

BVG Ballyvallagh   GRO Garrow   RNW Rinawade  

BVK Ballyvouskill   GWE Gortawee   ROS Rosebank Main 

BWR Ballywater   HAN Hannastown   RRU Ratrussan 

BY Ballakelly   HN Huntstown   RSY Ringaskiddy 

BYC 
Ballycronan More 
(Moyle)   HTS Hartnett's Cross    RYB Ryebrook  

CA Caulstown   IA Inniscarra   SAL Salthill 

CAH Cahir    IKE Ikerrin    SBN Strabane 

CAM Cam Cluster   INC Inchicore    SCR Screeb 

CAR 
Belfast - Carnmoney 
Main   ISH Irishtown    SH Shannonbridge  

CAS Castlereagh   KBY Kilbarry    SHE Shelton Abbey 

CBG Carrowbeg   KCR Knockacummer   SHL Shellybanks  

CBR Castlebar    KNV Knockavanna   SK Sealrock 

CD Carrigadrohid    KEL Kells   SKL Shankill  

CDK Castledockrill   KER Knockearagh   SLI Sligo  

CDL Cordal   KGN Knocknagreenan   SNG Singland 

CDU Corduff   KHL Kill Hill   SOM Somerset  

CDY Corderry   KIN Kinnegad   SOR Sorne Hill 

CEN 
Belfast - Belfast 
Central Main   KLM Kilmore   SPR Springtown Main 

CF Cathaleen's Fall   KLN Killonan    SRA Srananagh 

CFM Castlefarm   KLS Kellis    STR (I) Stratford  

CGL Coomagearlahy   KMT Killymallaght   STR (N) Strabane Main 

CHA Charleville   KNG Knocknagashel   SUR  Suir 

CHE Cherrywood   KNM Knockmullen   SVN Stevenstown 

CKM Carrickmines   KNO Belfast - Knock Main   TAN Tandragee 

CKN Clonkeen   KNR Knockanure   TAW Tawnaghmore 

CL Cliff   KPG Kilpaddoge   TB Tarbert  
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Table  A-1  Short  Bus  Codes  (cont inued)  

Shor t  
B u s 
Code  

Fu l l  Name 
 

Shor t  
B u s 
Code  

Fu l l  Name 
 

Shor t  
B u s 
Code  

Fu l l  Name 

CLA Clashavoon    KPS Kilroot Power Station   TBG Trabeg  

CLH Clahane   KRA Knockraha    TBK Tullabrack  

CLN Cloon    KTL Kilteel    TH Turlough Hill 

CLW Carlow   KTN Killoteran   THU Thurles  

COL (N) Coleraine Main   KUD Kilmahud   TIP Tipperary  

COL (I) College Park    KUR Knockumber   TIV Tievebrack 

COR Corraclassy    LA Lanesboro    TLE Turleenan 

COS Carrick-on-Shannon    LAR Larne Main   TLK Trillick  

COW Cow Cross    LET Letterkenny    TMN Tamnamore 

CPS Coolkeeragh Main   LIB Liberty Street   TON Tonroe  

CRA Crane    LIM (N) Limavady Main   TRI Trien  

CRE 
Belfast - Cregagh 
Main   LIM (I) Limerick    TRL Tralee  

CRG Creagh Main   LIS (I) Lisdrum    TSB Thornsberry  

CRO Coolroe    LIS (N) Lisburn Main   TYN Tynagh 

CSH Cashla    LMR Lisaghmore Main   WAR Waringstown Main 

CTN Cauteen   LOG Loguestown Main   WAT Waterford  

CUI Cuilleen   LOU Louth    WEX Wexford  

CUL Cullenagh    LPT Longpoint   WHI Whitegate  

CUN Cunghill   LSE Laois   WOO Woodland  

CUS Cushaling   LSN Lisheen       
CVW Castleview   LWD Lodgewood    
DAL Dallow   MAC Macroom     
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A.3  SCHEMATIC DIAGRAMS OF THE TRANSMISSION SYSTEM OF IRELAND 

Sch e mat ic  d iag rams of  the  t r an smi ss i on  sy stem of  I re land  are  inc luded to  ass ist  user s  in  understanding  

the  t ransmi ss ion  syst em and in  the  ident i f i cat ion  o f  the  changes  out l ined  in  Appendix  B .  L i nes,  cables,  

t ransformer s,  s tat ion  busbars  and  react ive  comp ensat i o n  dev ic e s  ar e  i l l u st r at e d  i n  t h e  di ag ra ms .  T h e 

type  o f  generat ion  ( thermal ,  wind  or  hydr o)  a t  a  s tat ion  is  a lso  di splayed.  Table  A-2  indicates  the 

d iag ram conv ent ions.  

The  sc hemat ic  d i ag ram for  2011  h ighl ights  the  developments  due  to  be  completed  in  2011 .  The  diagram 

f o r  2 0 1 2  di sp l a y s  d e v el op m e n t s  d u e  f o r  c o mp l et io n  in  2012.  The  2015  d iag ram highl ights  devel opments  

expected  to  be  completed  between 2012  and the  end  of  2015  whi le  the  20 18 d iag ram h ighl i gh ts  

developments  due to  be  completed  between 2015  and  the end  of  2018.   

In  a l l  d iag rams b l ue  shading  r e pr e s ent s  a  n e w  dev el o p m e n t,  p i n k  s h a d i n g  den o t e s  a  c i rc u i t  u p rat i ng ,  

y e l l o w  s h a di n g  i n d ic at es  t h e  l o c at io n s  o f  c o n ve n t i o n al  g e ner a t or s  a n d  o r a n g e  s h a di n g  i n d ic at es  t h e  

l o c at i o n s  of  w i n d g e n er at o r s .  
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Tabl e  A-2  Schemat ic  Legend 

Symbol  Networ k  E lement  Repr esented 

 400 kV  c i rcui t  

 2 7 5  kV  c i rcui t  

 220  kV  c i rcui t  

 110  kV c i rcu i t  

 Busbar  

 B u s b ar  w i t h  t h er m al  g e ner a t i o n 

 B u s b ar  w i t h  w i n d g e n er at i o n 

 B u s b ar  w i t h  t h er m al  a n d w i n d g e n er at i o n 

 B u s b ar  w i t h  h y d r o g e n e ra t i o n 

 C a p a ci t or  

 S tat ic  var  compensator  (SVC)  

 Reactor  

 Auto- t ransformer  

 Double-w ound t ransfor mer  

 P ha s e s hi f t in g  t r a ns f o r me r  

 Spl i t -busbar  

 
Normal ly  open  point  

NONO
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APPENDIX B TRANSMISSION SYSTEM CHARACTERISTICS 

T h i s  a pp e n di x  p r e s e n t s  d e t ai l s  o f  t h e  p h y si ca l  and  e lect r ica l  ch ar acter ist ics  o f  the  a l l -

i s l a nd  t r a nsmi s si on  s yst em i n  ta bula r  f or m.  D ata  f or  th e  ex i s t i ng  t ra nsmi s si on  s yst em i s  

presented  f i rs t ,  fo l lowed by  the data  for  p lanned t ransmi ssion  system developments .   

The  pl anned developments  inc l ude  t ransmi ssion  system reinforcement  pro jects  that  have 

been  se lected  by  the  TSOs,  and  developments  necessary  to  connect  new generat ion  and  

demands  to  the  t ransmiss ion  system as  at  the  beginning  of  Ju ly  and  November  2011 .  

R e a d e r s  sh oul d  r ef e r  t o  S e c t i o n  1 . 4  i n  C h a pt e r  1  o f  t h e  m ai n t e x t  t o  o b ta i n  i n f or m at i o n  o n  

p r o jec ts  ap pr ov ed s i nc e  Ju l y  2011 .  

T h e  f o l l ow i ng  i s  a  l i s t  of  t a b le s  i n  Sec t ion  B . 1 :  

Ta bl e  B -2  Cha r a ct er i st ic s  o f  Ex i st i ng  4 00 kV  L i nes  

T a b l e  B -3  Cha r a ct e r i st i c s  o f  E xis t ing  275  kV  L i nes  and Cabl es  

Tab le  B-4  Char acter i st i c s  o f  Ex is t ing  220 kV  L ines  and Cabl es  

Tabl e  B -5  Char act er i st ic s  o f  Ex i st i ng  110  kV L i nes  and Cabl es  

Table  B-6 Character ist ics  o f  Ex is t ing  400/220 kV  Transfor mers  

Table  B-7  Character ist ics  o f  Ex is t ing  275/220 kV  Transfor mers  

Table  B-8 Character ist ics  o f  Ex ist ing  275/110  kV Tr ansfor mers  

Table  B-9  Character ist ics  o f  Ex ist ing  275/11 .5  kV  Generator  Transformers  

Table  B-10 Ch aracter is t ics  o f  Ex ist ing  220/110 kV  Transfor mers  

T a b l e  B - 1 1  Ch a r a c t e r i s t i cs  o f  Ex i st i ng  P ow e r  F l o w C o n t r ol l er s  

Table  B-12 Character is t ics  o f  Ex i st i ng  R e a ct iv e  C om p e n s a t i o n 

T h e  f o l l ow i ng  i s  a  l i s t  of  t a b le s  i n  Sec t ion  B . 2 :  

Table  B-13  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected Af ter  Ju ly  01 s t  2011  

Tab le  B-14  Ch an ges  i n  Ci r c ui t  Char acter is t ics  Ex pected in  2012  

Tab le  B-15  Chan ges  i n  Ci r cui t  Char acter is t ics  Ex pected in  2013  

Tab le  B-16 Ch an ges  i n  Ci r c ui t  Char acter is t ics  Ex pected in  2014  

Table  B-17  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected Beyond 2014 

Table  B-18 Character is t ics  o f  T ransformers  Expected  in  2011  

Table  B-19  Ch aracter is t ics  o f  T ransformers  Expected  in  2012 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 B-2 

Table  B-20 Ch aracter is t ics  o f  T ransformers  Expected  in  2013  

Table  B-21  Character is t ics  o f  T ransformers  Expected  in  2014 

Tabl e  B-22  Ch aracter is t ics  o f  T ransformers  Expected  Beyond 2014  

Table  B-23  Ch aracter is t ics  o f  Reac t ive  Compensat ion  Expect ed  in  2011  

Table  B-24 Ch aracter is t ics  o f  Reac t ive  Compensat ion  Expect ed  in  2012 

T a b l e  B - 2 6 Det a i l e d C ha ra c t er is t i c s  of  f ut u r e  N I  27 5 / 1 1 0  k V I nt e r b u s T ra n sf o r m e rs  

T a b l e  B - 2 7  Det a i l e d C ha ra c t er is t i c s  of  f ut u r e  N I  40 0 / 2 7 5  k V I nt e r b u s T ra n sf o r m e rs  

Tabl es  B-2  to  B-5  and Tabl es  B-12  to  B-16  inc l ude the  rat ings  for  l ines  and cabl es  in  MVA for  

winter  and  summer  reference  temperature  condi t ions  at  1  per  uni t  (p .u . )  vo l tage.  The  h igher  

a m b i e n t  t e mp e r at u r e  i n  s u m m e r  di c ta t e s  a  r e d uced  t he r m al  ra t i ng  f or  ove r h ea d  l i n e s.  T h e  

r a t i n g  i s  t he  m a x i m u m  p e r m is s i bl e  p o w e r  th at  t h e  c i rc u i t  ca n  t r a n s p or t  o n  a  c o n t i n u o u s 

b as is .  R efer en c e  ambi ent  temp er atures  ar e :  

  winter  -  5C;  

  summer  -  25C.  

The  e lec t r ica l  ch aracter is t ics  o f  the  a l l - is land t ransmi ss ion  system at  the  four  nominal  

vo l tag e  levels  ar e  quoted  in  per  uni t  to  an  MVA base  o f  100,  and  the  appl icable  re ferenc e  

v o l t ag e a s  re f l ec t ed i n  Ta bl e  B -1 .  

Table  B-1  Nominal  and Referenc e  Vol tage  Levels  

Nomi nal  Vol tag e  Lev el  Ref er ence  Vol tag e 

4 0 0  kV 3 80 k V 

275  kV  275  kV  

220 kV  220 kV  

110  kV 110  kV 

In  some cases,  ot her  equipment  associ at ed  wi th  a  l ine  or  cable ,  such  as  cur rent  

t r a n sf o r m er s,  m a y  h av e  l o w e r  r a t i ng s.  H o w ev er ,  as  t he s e  ar e  e a s i er  t o  u pr a t e  o r  ch a ng e  o ut  

than the l ine  or  cabl e ,  they  are  not  ex pected to  rest r ic t  access  to  the  t ransmissi on  syst em.  

H istor ica l ly ,  a  smal l  number  o f  110  kV  s tat ions  were  connect ed  to  the  t ransmissi on  system 

v ia  a  tee  i .e .  an  un-swi tched connect ion  into  a n e x i st i ng  l i ne  b e t w e e n  tw o  o t her  sta t i o ns .  

F o r  t h e  p u r po s e s  o f  d e s cr i bi n g  t h e  v a r i o us  s e ct ions  o f  l i nes  i n  t h e  f o l l owi ng  ta bl es ,  th e  t ee  

point  is  ident i f i ed by  the name of  the  teed 110 kV s tat ion wi th  a  suf f ix  “T”  added.  
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B.1 CHARACTERISTICS OF THE EXISTING TRANSMISSION SYSTEM 

Ta bl e  B -2  Cha r a ct er i st ic s  o f  Ex i st i ng  4 00 kV  L i nes  

4 0 0  kV  Ci r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Winter  

DSN MP 1  208.5  0 .004 0.047 1 .049 1424 1713  
MP OST  1  105.0  0 .002 0.023  0.530 1424 1713  
OST  WOO 1  125.0  0 .002 0.028 0.631  1424 1713  

 
T a b l e  B -3  Cha r a ct e r i st i c s  o f  E xis t ing  275  kV  L i nes  and Cabl es  

275  kV  Ci rcui ts  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

LOU TAN 1  49.81  0 .003  0.021  0 .127  710  881  881  
LOU TAN 2  49.81  0 .003  0.021  0 .127  710  881  881  
BPS HAN 2  45.5  0 .002 0.020 0.127  710  820 881  
BPS KEL  1  34.5  0 .002 0.015  0 .090 710  820 881  
BPS MAG 1  65.5  0 .003  0.029 0.172  710  820 881  
BPS BYC 1  0 .8  0 .000 0.000 0.002 710  820 881  
CACO2A CPS 1  0 .2  0 .000 0.000 0.023  761  761  837 
CACO2A MAG 1  56  0 .007 0.025  0.150  412  477  513  
CACO2B CPS 1  0 .17  0 .000 0.000 0.019 761  761  837 
CACO2B MAG 1  56  0 .007 0.025  0.150  412  477  513  
CAS HAN 1  18.4  0 .001  0 .008 0.051  710  820 881  
CAS HAN 2  18.4  0 .001  0 .008 0.051  710  820 881  
CAS KPS 1  66.8  0 .003  0.029 0.178  710  820 881  
CAS TAN 1  0  0 .002 0.019 0 .124 710  820 881  
HAN BYC 1  44.6 0 .002 0.019  0 .112  710  820 881  
KEL  KPS 1  29  0 .002 0.013  0 .077  710  820 881  
KEL  K IL  2  29  0 .002 0.013  0 .077  710  820 881  
KEL  MAG 1  31 .1  0 .002 0.014 0 .081  710  820 881  
KPS TAN 1  80.8  0 .004 0.035 0 .215  710  820 881  
MAG TAN 1  51 .5  0 .002 0.022 0.136 710  820 881  
MAG TMN 1  25.6  0 .001  0 .011  0 .068 710  820 881  
TAN TMN 1  25.9  0 .001  0 .011  0 .069 710  820 881  
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Tab le  B- 4  Char acter i st i c s  o f  Ex i st ing  220 kV  L ines  and Cabl es   

220 kV  Ci rcui ts  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Winter  

AD GGO 1 3.8 0.000 0.002 0.104 593 593 
AD KRA 2 25.6 0.003 0.022 0.034 431 518 
AD RAF 1 15.2 0.001 0.008 0.261 431 518 
AD KRA 1 25.6 0.003 0.022 0.034 431 518 
AD LPT 1 1.0 0.000 0.000 0.027 593 593 
ARK CKM 1 53.3 0.006 0.046 0.070 431 518 
ARK LWD 1 39.0 0.005 0.034 0.051 431 435 
CLA KRA 1 45.0 0.005 0.039 0.059 431 518 
CLA TB 1 97.3 0.011 0.084 0.127 431 518 
CSH FLA 1 88.1 0.010 0.076 0.115 405 405 
CSH PRO 1 88.5 0.010 0.077 0.116 431 436 
CSH TY 1 33.8 0.004 0.029 0.044 431 436 
CKM DSN 1 41.6 0.005 0.036 0.054 431 518 
CKM ISH 1 11.5 0.000 0.005 0.320 593 593 
CUL GI 1 23.0 0.003 0.020 0.030 229 438 
CUL KRA 1 86.0 0.010 0.075 0.113 431 832 
CDU FIN (I) 1 3.7 0.001 0.003 0.005 431 518 
CDU FIN (I) 2 3.7 0.001 0.003 0.005 431 518 
CDU HN 1 4.5 0.000 0.002 0.123 593 593 
CDU WOO 1 18.4 0.002 0.016 0.024 431 518 
CDU WOO 2 17.8 0.002 0.016 0.023 431 518 
DSN KLS 1 59.3 0.007 0.051 0.077 431 518 
DSN MAY 1 36.3 0.004 0.032 0.048 431 518 
DSN MAY 2 30.6 0.004 0.027 0.040 431 518 
DSN TH 1 26.6 0.003 0.022 0.144 351 351 
FLA LOU 1 110.1 0.013 0.095 0.144 431 476 
FIN (I) HN 1 1.4 0.000 0.001 0.038 570 570 
FIN (I) NW 1 11.9 0.001 0.004 0.680 332 332 
FIN (I) SHL 1 13.4 0.001 0.005 0.367 590 590 
GI KLS 1 69.3 0.008 0.060 0.091 431 518 
GI LWD 1 47.9 0.006 0.042 0.063 431 435 
GOR LOU 1 32.4 0.004 0.028 0.042 431 518 
GOR MAY 1 42.2 0.005 0.037 0.055 431 518 
INC ISH 1 12.1 0.000 0.005 0.330 593 593 
INC MAY 2 19.1 0.002 0.017 0.025 323 389 
ISH SHL 1 1.3 0.000 0.001 0.030 548 548 
KRA KLN 1 82.4 0.055 0.091 0.000 512 565 
KRA RAF 1 23.4 0.003 0.020 0.031 431 518 
KLN SH 1 89.7 0.014 0.080 0.115 286 366 
KLN TB 1 70.6 0.008 0.061 0.092 431 518 
LOU WOO 1 61.2 0.007 0.053 0.080 431 518 
MAY TH 1 53.1 0.006 0.044 0.184 351 351 
MAY INC 1 19.1 0.002 0.017 0.025 323 389 
MAY SH 1 105.6 0.017 0.094 0.135 286 370 
MAY WOO 1 22.3 0.003 0.020 0.030 431 518 
MP PRO 1 12.7 0.001 0.009 0.021 700 700 
NW PB 1 4.5 0.000 0.001 0.261 332 332 
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T a b l e  B - 4  Cha r a ct e r i st i c s  o f  E x i st i ng  220 kV  L ines  and Cabl es  (cont inued)  

220 kV  Ci rcui ts  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m  To  No.  R  X  B  Summer  Winter  

OST TY 1 14.5 0.002 0.013 0.019 431 518 
PB SHL 1 0.1 0.000 0.000 0.003 570 570 
PB CKM 1 14.5 0.001 0.005 0.618 267 267 
PB INC 1 12.5 0.001 0.004 0.504 267 267 
PB INC 2 11.3 0.001 0.003 0.722 351 351 
PRO TB 1 10.3 0.001 0.007 0.173 381 381 
 

Tabl e  B -5  Char act er i st ic s  o f  Ex i st i ng  110  kV L i nes  and Cabl es  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

AA DRU (I) 1 18.4 0.029 0.067 0.006 107 N/A  126 
AA ENN (I) 1 33.0 0.051 0.117 0.011 107 N/A  126 
AA LIM (I) 1 11.7 0.007 0.037 0.012 187 N/A  223 
AA SNG 1 5.6 0.004 0.018 0.003 187 N/A  223 
AD WHI 1 3.1 0.005 0.011 0.001 107 N/A  126 
AGH EKN 1 30.1 0.040 0.095 0.020 109 119 124 
AGL DYN 1 8.0 0.013 0.028 0.003 107 N/A  126 
AGL ENN (I) 1 38.2 0.059 0.131 0.012 107 N/A  126 
AGL SH 1 46.2 0.072 0.159 0.015 107 N/A  126 
AHA KLN 1 3.8 0.004 0.012 0.004 115 N/A  115 
ANR DOO 1 2.0 0.003 0.007 0.001 107 N/A  126 
ANT KEL 1 8.9 0.012 0.030 0.003 82 95 103 
ANT KEL 1 8.9 0.012 0.030 0.003 82 95 103 
ARI ARI T 1 0.2 0.000 0.001 0.000 90 N/A  95 
ARK BEG 1 22.0 0.010 0.079 0.007 137 N/A  164 
ARK CRA 1 41.8 0.064 0.144 0.013 107 N/A  126 
ARK SHE 2 2.5 0.004 0.009 0.001 72 N/A  95 
ART FIN (I) 1 9.0 0.005 0.010 0.055 108 N/A  115 
ART MCD 1 4.9 0.003 0.006 0.030 108 N/A  115 
ARV COS 1 41.4 0.064 0.142 0.013 107 N/A  126 
ARV GWE 1 30.6 0.019 0.099 0.011 187 N/A  223 
ARV NAV 1 60.6 0.038 0.197 0.021 187 N/A  223 
ARV SKL 1 18.6 0.029 0.065 0.006 86 N/A  111 
ATE DRO 1 7.0 0.005 0.011 0.070 140 N/A  140 
ATE TRI 1 11.0 0.007 0.036 0.004 187 N/A  223 
ATH LA 1 35.8 0.054 0.123 0.012 107 N/A  126 
ATH SH 1 21.6 0.014 0.070 0.016 93 N/A  131 
ATY CLW 1 25.0 0.039 0.086 0.008 107 N/A  126 
ATY PLS 1 26.6 0.041 0.092 0.009 107 N/A  126 
AUG CFM 1 0.7 0.001 0.002 0.001 96 N/A  96 
AUG MTN 1 27.5 0.017 0.089 0.010 187 N/A  223 
AUG SK 3 1.0 0.001 0.001 0.006 120 N/A  120 
AUG SK 4 1.0 0.001 0.001 0.006 120 N/A  120 
AUG TB 1 34.0 0.021 0.111 0.012 187 N/A  223 
AUG CFM 2 0.7 0.001 0.002 0.001 96 N/A  96 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

BAL CDU 1 16.8 0.011 0.055 0.006 187 N/A  223 
BAL DRY 1 20.0 0.013 0.065 0.007 187 N/A  223 
BAN (I) BRI 1 2.6 0.004 0.009 0.001 107 N/A  126 
BAN (I) DMY 1 25.9 0.040 0.089 0.008 107 N/A  126 
BAN (I) RAF 1 26.9 0.041 0.091 0.012 107 N/A  126 
BAN (I) BRI 2 2.5 0.004 0.009 0.001 107 N/A  126 
BAN (N) TAN 1 18.4 0.024 0.062 0.006 82 95 103 
BAN (N) TAN 1 14.2 0.019 0.049 0.005 82 95 103 
BAR BAR T 1 0.3 0.001 0.001 0.000 107 N/A  126 
BDA MON 1 12.5 0.012 0.036 0.020 120 N/A  128 
BDA NEW (I) 1 7.9 0.007 0.020 0.019 120 N/A  128 
BDN CUL 1 21.8 0.014 0.071 0.008 107 N/A  126 
BDN DOO 1 11.3 0.007 0.037 0.004 107 N/A  126 
BEG CKM 1 32.3 0.015 0.116 0.010 137 N/A  164 
BGH CLA 1 13.5 0.008 0.040 0.039 187 N/A  223 
BIN CF 1 34.3 0.053 0.118 0.011 107 N/A  126 
BK CBR 1 37.3 0.058 0.128 0.013 99 N/A  120 
BK MOY 1 27.0 0.042 0.093 0.009 99 N/A  126 
BLA POT 1 5.2 0.002 0.004 0.092 109 N/A  115 
BLA RE 1 7.7 0.003 0.006 0.136 109 N/A  115 
BLI DMY 1 27.6 0.043 0.094 0.010 107 N/A  126 
BLK BLK T 1 0.5 0.001 0.002 0.000 137 N/A  164 
BMA KEL 1 10.0 0.013 0.035 0.003 109 119 124 
BMA KEL 1 11.5 0.015 0.040 0.004 109 119 124 
BNH CAS 1 21.2 0.028 0.071 0.007 82 95 103 
BNH CAS 1 21.2 0.028 0.071 0.007 82 95 103 
BOL ENN (I) 1 24.0 0.037 0.083 0.008 107 N/A  126 
BOL TBK T 1 19.6 0.031 0.067 0.006 107 N/A  126 
BPS BVG 1 17.4 0.023 0.058 0.006 82 95 103 
BPS BVG 2 17.3 0.023 0.058 0.006 82 95 103 
BPS EDE 1 15.2 0.009 0.051 0.005 69 80 193 
BPS EDE 1 15.2 0.009 0.051 0.005 70 81 193 
BRY RAF 1 1.7 0.003 0.006 0.001 72 N/A  103 
BRY RAF 2 1.8 0.002 0.006 0.001 107 N/A  126 
BUT CUL 1 11.6 0.018 0.040 0.004 107 N/A  126 
BUT KTN 1 2.7 0.002 0.009 0.001 107 N/A  126 
BVG KEL 1 21.2 0.028 0.073 0.007 109 119 124 
BVG KEL 2 20.3 0.027 0.070 0.007 109 119 124 
BVG LAR 1 7.1 0.007 0.023 0.003 79 96 113 
BVG LAR 1 7.1 0.007 0.023 0.003 79 96 113 
BWR CRA 1 21.9 0.011 0.030 0.137 116 N/A  116 
CAB PTN 1 2.7 0.002 0.007 0.005 124 N/A  133 
CAB WOL 1 4.7 0.003 0.005 0.029 108 N/A  115 
CAH DOO 1 15.7 0.010 0.051 0.006 187 N/A  223 
CAH THU 1 39.0 0.041 0.130 0.013 93 N/A  131 
CAH TIP 1 18.1 0.028 0.063 0.006 107 N/A  126 
CAH BAR T 1 44.2 0.066 0.152 0.014 107 N/A  126 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

CAR CAS 1 24.7 0.037 0.088 0.008 69 80 86 
CAR CAS 1 24.7 0.037 0.086 0.008 70 81 87 
CAR EDE 1 12.4 0.019 0.043 0.004 70 81 87 
CAR EDE 1 12.4 0.019 0.044 0.004 69 80 86 
CAS CRE 1 3.0 0.001 0.004 0.060 132 132 145 
CAS CRE 1 3.0 0.001 0.004 0.060 132 132 145 
CAS KNO 1 4.6 0.005 0.004 0.045 66 66 73 
CAS KNO 1 4.5 0.005 0.004 0.045 66 66 73 
CAS NAR 1 18.0 0.015 0.040 0.071 109 119 124 
CAS NAR 1 19.8 0.018 0.046 0.070 109 119 124 
CAS RAT (N) 1 18.9 0.025 0.064 0.006 82 95 103 
CAS RAT (N) 1 18.9 0.025 0.064 0.006 82 95 103 
CAS ROS 1 1.9 0.001 0.002 0.024 117 117 128 
CAS ROS 1 1.9 0.001 0.002 0.024 117 117 128 
CBR CLN 1 57.5 0.089 0.198 0.020 99 N/A  120 
CBR CBG 1 26.5 0.036 0.081 0.056 99 N/A  125 
CBR DLT 1 27.8 0.043 0.096 0.009 74 N/A  94 
CD KBY 1 32.1 0.020 0.104 0.011 187 N/A  223 
CD MAC 1 2.4 0.004 0.008 0.001 107 N/A  126 
CDK LWD 1 6.6 0.003 0.009 0.041 116 N/A  116 
CDU MUL 1 73.3 0.088 0.237 0.041 107 N/A  126 
CDU PLA 1 37.0 0.023 0.120 0.013 187 N/A  223 
CDU RYB 1 13.0 0.012 0.040 0.021 93 N/A  125 
CDY GRV 1 7.3 0.005 0.024 0.003 187 N/A  223 
CDY SRA 1 12.7 0.020 0.044 0.004 107 N/A  126 
CDY ARI T 1 13.7 0.014 0.046 0.005 120 N/A  128 
CEN CRE 1 3.2 0.001 0.004 0.030 144 144 144 
CEN CRE 1 3.2 0.001 0.004 0.030 144 144 144 
CF CL 1 5.5 0.006 0.018 0.002 137 N/A  164 
CF COR 1 61.3 0.039 0.199 0.022 187 N/A  223 
CF DRM 1 51.3 0.077 0.176 0.017 107 N/A  126 
CF SRA 1 53.3 0.033 0.172 0.027 107 N/A  126 
CF SRA 2 49.2 0.062 0.166 0.016 107 N/A  126 
CF GOL T 1 25.5 0.016 0.083 0.009 107 N/A  126 
CGL GAE 1 2.0 0.001 0.003 0.015 140 N/A  143 
CHA GLE (I) 1 30.0 0.047 0.103 0.010 107 N/A  126 
CHA KLN 1 36.9 0.039 0.123 0.013 137 N/A  164 
CHA MAL 1 22.5 0.035 0.077 0.007 72 N/A  103 
CKM CPK 1 3.4 0.002 0.004 0.025 100 N/A  107 
CKM POT 1 3.2 0.001 0.003 0.057 109 N/A  115 
CKM COO 1 18.0 0.017 0.053 0.024 111 N/A  138 
CKM FAS T 1 2.9 0.005 0.010 0.001 107 N/A  126 
CKN GRO 1 15.6 0.008 0.015 0.154 125 N/A  125 
CKN KER 1 20.3 0.013 0.066 0.007 187 N/A  223 
CLA CKN 1 29.8 0.019 0.097 0.011 187 N/A  223 
CLA MAC 1 5.7 0.004 0.018 0.002 187 N/A  223 
CLH TRI 1 9.0 0.014 0.031 0.003 107 N/A  126 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

CLH TRL 1 13.5 0.020 0.045 0.025 107 N/A  126 
CLN LA 1 65.0 0.095 0.226 0.021 93 N/A  126 
CLW KLS 1 5.4 0.008 0.019 0.002 107 N/A  126 
CLW KLS 2 5.3 0.008 0.019 0.002 107 N/A  126 
CLW STR (I) 1 17.6 0.027 0.061 0.006 107 N/A  126 
COL (I) KLD 1 5.1 0.003 0.014 0.016 99 N/A  124 
COL (I) CDU 1 2.7 0.001 0.004 0.020 143 N/A  143 
COL (I) CPS 1 46.6 0.061 0.161 0.015 82 95 103 
COL (N) KEL 1 58.9 0.070 0.201 0.020 109 119 124 
COL (N) LIM (N) 1 18.6 0.024 0.064 0.006 82 95 103 
COL (N) LOG 1 8.1 0.011 0.027 0.003 82 95 103 
COL (N) LOG 1 8.1 0.011 0.027 0.003 82 95 103 
COO CTY 1 2.9 0.004 0.010 0.001 111 N/A  143 
COO INC 1 6.1 0.006 0.015 0.028 137 N/A  140 
COR GWE 1 10.9 0.007 0.036 0.004 187 N/A  223 
COR EKN 1 27.5 0.043 0.095 0.009 107 N/A  126 
COS FLA 1 3.4 0.005 0.012 0.001 107 N/A  126 
COS FLA 2 3.3 0.005 0.011 0.001 107 N/A  126 
COS ARI T 1 20.7 0.022 0.069 0.007 120 N/A  128 
COW CVW 1 17.2 0.025 0.054 0.018 107 N/A  126 
COW OLD 1 2.3 0.004 0.008 0.001 107 N/A  126 
COW OLD 2 2.2 0.003 0.008 0.001 107 N/A  126 
COW RAF 1 6.9 0.010 0.024 0.003 107 N/A  126 
COW WHI 1 17.8 0.027 0.062 0.006 107 N/A  126 
CPK TNY 1 5.6 0.003 0.006 0.073 108 N/A  115 
CPS KMT 1 14.6 0.011 0.048 0.005 143 158 166 
CPS LIM (N) 1 29.5 0.039 0.101 0.010 82 95 103 
CPS LMR 1 9.0 0.012 0.030 0.003 82 95 103 
CPS LMR 1 9.0 0.012 0.030 0.003 82 95 103 
CPS SPR 1 9.3 0.011 0.029 0.012 82 95 103 
CPS SPR 1 9.3 0.011 0.029 0.012 82 95 103 
CPS STR (N) 1 26.8 0.018 0.053 0.017 143 158 166 
CRA LWD 1 8.0 0.005 0.026 0.003 187 N/A  223 
CRA WEX 1 21.3 0.022 0.071 0.007 137 N/A  164 
CRG CRG 1 N/A 0.000 0.001 0.006 144 144 144 
CRG CRG 1 N/A 0.000 0.001 0.006 144 144 144 
CRG KEL 1 23.1 0.029 0.076 0.008 82 95 103 
CRG DUN 1 73.0 0.047 0.124 0.012 82 95 103 
CRM KLM 2 1.4 0.001 0.002 0.014 124 N/A  133 
CRM KLM 1 1.4 0.001 0.002 0.014 124 N/A  133 
CRO IA 1 2.7 0.002 0.009 0.001 107 N/A  126 
CRO KBY 1 14.3 0.009 0.047 0.005 107 N/A  126 
CSH CLN 1 22.8 0.014 0.074 0.008 187 N/A  223 
CSH DLT 1 52.0 0.081 0.179 0.017 107 N/A  126 
CSH ENN (I) 1 53.5 0.034 0.174 0.019 107 N/A  126 
CSH GAL 1 13.8 0.022 0.048 0.005 107 N/A  126 
CSH GAL 2 11.3 0.018 0.039 0.004 107 N/A  126 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

CSH GAL 3 11.3 0.018 0.039 0.004 107 N/A  126 
CSH SOM T 1 44.9 0.070 0.154 0.014 107 N/A  126 
CTN TIP 1 13.2 0.021 0.046 0.004 107 N/A  126 
CTY INC 1 8.9 0.011 0.030 0.003 111 N/A  143 
CUL DGN 1 34.3 0.053 0.116 0.016 107 N/A  126 
CUL WAT 1 12.5 0.008 0.040 0.006 107 N/A  126 
CUN MOY 1 40.7 0.063 0.140 0.013 107 N/A  126 
CUN SLI 1 20.0 0.031 0.069 0.006 99 N/A  126 
CUS NEW (I) 1 31.2 0.033 0.104 0.011 137 N/A  164 
CUS PLS 1 41.8 0.044 0.140 0.014 137 N/A  164 
CVW KRA 1 7.6 0.012 0.026 0.004 107 N/A  126 
DAL DAL T 1 12.2 0.019 0.042 0.004 107 N/A  126 
DDK MLN 1 7.5 0.012 0.026 0.003 107 N/A  126 
DDK LOU 2 16.8 0.026 0.058 0.005 107 N/A  126 
DER KIN 1 15.1 0.012 0.050 0.005 120 N/A  128 
DER MAY 1 43.0 0.027 0.139 0.018 90 N/A  95 
DER TSB 1 19.7 0.031 0.068 0.006 107 N/A  126 
DFR DFR T 1 0.1 0.000 0.000 0.000 107 N/A  126 
DGN KRA 1 53.7 0.034 0.175 0.019 178 N/A  218 
DLT GAL 1 55.1 0.086 0.190 0.018 107 N/A  126 
DMY MAC 1 26.2 0.017 0.085 0.009 107 N/A  126 
DON HAN 1 6.1 0.002 0.005 0.140 144 144 158 
DON PSW 1 6.0 0.006 0.006 0.066 75 75 82 
DON HAN 1 6.1 0.002 0.005 0.140 144 144 158 
DON PSW 1 5.8 0.006 0.006 0.066 75 75 82 
DON FIN (N) 1 3.7 0.004 0.011 0.008 69 80 86 
DON FIN (N) 1 3.7 0.004 0.011 0.008 69 80 86 
DRM LET 1 8.0 0.013 0.028 0.003 107 N/A  126 
DRM MEE 1 5.0 0.008 0.017 0.002 107 N/A  126 
DRU (I) ENN (N) 1 17.4 0.027 0.060 0.006 107 N/A  126 
DRU (N) DUN 1 25.5 0.033 0.087 0.009 82 95 103 
DRU (N) DUN 2 28.1 0.037 0.095 0.010 82 95 103 
DRU (N) TAN 1 4.4 0.005 0.015 0.002 79 96 113 
DRU (N) TAN 2 4.4 0.005 0.015 0.002 79 96 113 
DRU (N) TAN 3 4.1 0.005 0.014 0.001 96 106 119 
DRY GOR 1 19.4 0.029 0.067 0.006 107 N/A  126 
DRY LOU 1 31.9 0.020 0.104 0.011 187 N/A  223 
DRY PLA 1 5.3 0.008 0.018 0.002 107 N/A  126 
DTN FIN (I) 1 9.2 0.002 0.014 0.066 137 N/A  146 
DTN KLM 1 3.2 0.002 0.005 0.032 124 N/A  151 
DUN OMA 1 36.1 0.043 0.125 0.012 150 150 150 
DUN OMA 2 78.8 0.047 0.136 0.013 150 150 150 
DUN TMN 1 5.9 0.004 0.016 0.002 144 144 144 
ENN (N) OMA 1 33.7 0.044 0.113 0.011 82 95 124 
ENN (N) OMA 2 33.7 0.044 0.113 0.011 82 95 124 
FAS FAS T 1 5.0 0.008 0.017 0.002 107 N/A  126 
FAS CKM 1 7.5 0.011 0.026 0.003 107 N/A  126 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

FAS CKM 2 7.5 0.012 0.026 0.002 107 N/A  126 
FIN (I) MCD 1 7.9 0.003 0.007 0.141 141 N/A  150 
FIN (I) PTN 1 3.5 0.003 0.010 0.006 109 N/A  116 
FIN (I) GLA 1 14.0 0.022 0.048 0.005 107 N/A  115 
FIN (I) GLA 2 14.2 0.022 0.049 0.005 107 N/A  115 
FIN (I) GRA 1 13.2 0.005 0.012 0.236 101 N/A  125 
FIN (I) POP 1 4.3 0.002 0.005 0.026 109 N/A  116 
FIN (N) HAN 1 3.0 0.001 0.003 0.022 144 144 144 
FIN (N) HAN 1 3.2 0.001 0.003 0.022 144 144 144 
FLA GIL 1 10.6 0.017 0.037 0.003 107 N/A  126 
FLA LA 1 30.6 0.048 0.105 0.010 107 N/A  126 
FLA SLI 1 50.5 0.079 0.174 0.016 107 N/A  126 
FLA TON 1 32.3 0.050 0.112 0.010 99 N/A  126 
FRA HAR 1 2.3 0.002 0.004 0.030 107 N/A  114 
FRA MHL 1 4.2 0.003 0.006 0.042 124 N/A  151 
FRA INC 1 5.6 0.004 0.010 0.073 107 N/A  114 
GAL SAL 1 6.5 0.002 0.007 0.072 125 N/A  123 
GCA INC 1 8.1 0.008 0.025 0.009 108 N/A  115 
GCA INC 2 8.1 0.008 0.025 0.009 108 N/A  115 
GCA KUD 1 2.1 0.002 0.003 0.021 124 N/A  151 
GCA KUD 2 2.1 0.002 0.003 0.021 124 N/A  151 
GCA NAN 1 1.8 0.001 0.002 0.011 92 N/A  98 
GCA NAN 2 1.7 0.001 0.002 0.011 92 N/A  98 
GCA GRI T 1 8.9 0.009 0.029 0.006 107 N/A  115 
GI KKY 1 49.2 0.077 0.169 0.016 107 N/A  126 
GI WAT 1 11.7 0.007 0.038 0.004 187 N/A  223 
GI WAT 2 12.9 0.008 0.042 0.005 187 N/A  223 
GI WEX 1 34.5 0.054 0.119 0.011 107 N/A  126 
GLE (N) KEL 1 21.4 0.027 0.068 0.029 82 82 90 
GLE (N) KEL 1 21.4 0.027 0.068 0.029 82 82 90 
GOL  GOL T 1 3.9 0.006 0.014 0.001 107 N/A  126 
GOR NAV 1 5.3 0.008 0.019 0.002 107 N/A  126 
GOR NAV 2 6.3 0.009 0.022 0.002 107 N/A  126 
GOR PLA 1 19.7 0.030 0.068 0.006 107 N/A  126 
GRA KLM 1 5.9 0.003 0.007 0.036 109 N/A  116 
GRI GRI T 1 1.0 0.002 0.004 0.000 107 N/A  115 
HAN LIS (N) 1 9.2 0.010 0.026 0.018 82 95 103 
HAN LIS (N) 1 9.2 0.009 0.026 0.018 80 93 100 
HAR RE 1 5.6 0.005 0.010 0.073 107 N/A  114 
IA MAC 1 18.1 0.028 0.063 0.006 107 N/A  126 
IKE IKE T 1 0.2 0.000 0.001 0.000 93 N/A  131 
INC MIL 1 8.4 0.004 0.009 0.051 130 N/A  138 
KBY MR 1 4.0 0.004 0.013 0.003 111 N/A  140 
KBY MR 2 4.0 0.004 0.013 0.003 111 N/A  128 
KBY MAL 1 29.1 0.030 0.097 0.010 137 N/A  164 
KER OUG T 1 22.6 0.014 0.074 0.008 187 N/A  223 
KIN DFR T 1 29.3 0.021 0.096 0.010 120 N/A  164 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

KKY KLS 1 34.3 0.053 0.118 0.011 107 N/A  126 
KLM POP 1 6.0 0.003 0.007 0.037 109 N/A  116 
KLN LIM (I) 1 9.0 0.014 0.031 0.003 107 N/A  126 
KLN LIM (I) 2 11.7 0.018 0.040 0.009 107 N/A  126 
KLN SNG 1 4.1 0.003 0.013 0.003 187 N/A  223 
KLN CTN 1 28.1 0.044 0.098 0.009 107 N/A  126 
KMT SLK 1 6 0.011 0.022 0.000 98 108 113 
KMT STR (N) 1 11.0 0.008 0.037 0.004 143 158 166 
KRA KBY 1 11.9 0.014 0.040 0.004 107 N/A  126 
KRA KBY 2 12.5 0.018 0.043 0.004 107 N/A  126 
KRA MID 1 10.7 0.017 0.037 0.004 107 N/A  126 
KRA BAR T 1 19.4 0.020 0.065 0.007 137 N/A  164 
KTL MAY 1 21.4 0.022 0.072 0.007 99 N/A  125 
KTL MON 1 8.9 0.009 0.030 0.003 120 N/A  128 
KTN WAT 1 5.0 0.004 0.008 0.050 140 N/A  140 
KUR NAV 1 6.1 0.010 0.021 0.002 107 N/A  126 
LA MUL 1 46.3 0.072 0.160 0.015 107 N/A  126 
LA RIC 1 15.7 0.024 0.054 0.007 107 N/A  126 
LA RIC 2 12.6 0.019 0.043 0.005 107 N/A  125 
LET TLK 1 34.7 0.054 0.119 0.011 107 N/A  126 
LET GOL T 1 38.4 0.058 0.132 0.012 107 N/A  126 
LET SBN 1 22.3 0.037 0.083 0.008 107 N/A  126 
LIB MR 1 2.7 0.001 0.003 0.017 100 N/A  100 
LIB MR 2 2.7 0.002 0.003 0.017 120 N/A  120 
LIM (I) MTN 1 7.5 0.005 0.024 0.002 137 N/A  164 
LIM (I) RAT (I) 1 29.1 0.044 0.101 0.012 107 N/A  126 
LIS (I) SKL 1 39.3 0.061 0.135 0.013 107 N/A  126 
LIS (I) LOU 1 40.4 0.063 0.139 0.013 107 N/A  126 
LIS (N) TAN 1 31.0 0.040 0.106 0.010 82 95 103 
LIS (N) TAN 1 29.2 0.034 0.100 0.009 80 93 100 
LOU MLN 1 13.0 0.020 0.045 0.004 107 N/A  126 
LOU RRU 1 37.5 0.058 0.129 0.012 107 N/A  126 
LSN THU 1 10.4 0.016 0.036 0.003 107 N/A  126 
MAY GRI T 1 2.2 0.002 0.007 0.002 107 N/A  115 
MAY GRI 1 2.2 0.003 0.009 0.001 107 N/A  115 
MAY RYB 1 8.9 0.009 0.030 0.003 99 N/A  125 
MAY RNW 1 7.1 0.008 0.024 0.002 107 N/A  126 
MAY BLK T 1 30.9 0.032 0.103 0.011 137 N/A  164 
MCD NQS 1 2.0 0.001 0.002 0.036 141 N/A  150 
MCD WOL 1 1.4 0.001 0.002 0.009 108 N/A  115 
MCE CDU 1 4.1 0.003 0.010 0.016 99 N/A  126 
MHL RE 1 3.0 0.002 0.005 0.030 143 N/A  152 
MID WHI 1 20.0 0.030 0.069 0.007 107 N/A  126 
MIL RE 1 4.9 0.003 0.005 0.075 100 N/A  107 
MIL RE 2 5.6 0.003 0.006 0.034 100 N/A  107 
MIL TNY 1 5.6 0.003 0.006 0.070 100 N/A  107 
MKL OMA 1 38.0 0.029 0.108 0.015 139 150 157 
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Table  B-5  Character ist ics  o f  Ex ist ing  110  kV L ines  and Cabl es  (cont inued)  

1 1 0  k V C i r c ui t s  Length  
(km)  

Impedance p.u .  on  100  MVA Rat ing  (MVA)  

F r o m To  No.  R  X  B  Summer  Autumn Winter  

MOY TAW 1 8.4 0.013 0.029 0.003 107 N/A  126 
MOY TAW 1 8.3 0.013 0.029 0.003 107 N/A  126 
MP TBK T 1 6.6 0.010 0.023 0.002 107 N/A  126 
MR TBG 1 3.3 0.001 0.005 0.033 79 N/A  79 
MR TBG 2 2.9 0.000 0.004 0.027 79 N/A  79 
MTH LOU 1 15.1 0.024 0.052 0.005 107 N/A  126 
MTN MUN 1 0.7 0.001 0.003 0.000 107 N/A  126 
MTN MUN 2 0.7 0.001 0.002 0.000 107 N/A  126 
NEW (I) PLS 1 43.0 0.055 0.146 0.014 107 N/A  126 
NEW (I) BLK T 1 12.2 0.013 0.041 0.004 137 N/A  164 
NEW (N) TAN 1 24.1 0.031 0.080 0.008 82 95 103 
NEW (N) TAN 1 24.0 0.031 0.080 0.008 82 95 103 
NQS RE 1 2.1 0.001 0.002 0.038 141 N/A  150 
OMA STR (N) 1 35.5 0.046 0.123 0.012 109 119 124 
OMA STR (N) 2 36.1 0.047 0.125 0.012 82 95 103 
OUG OUG T 1 11.0 0.017 0.038 0.004 107 N/A  126 
PA STR (I) 1 22.4 0.035 0.077 0.007 72 N/A  103 
PB RE 3 1.4 0.000 0.002 0.046 238 N/A  254 
PB RE 4 1.4 0.000 0.002 0.046 242 N/A  258 
PLS DAL T 1 54.7 0.034 0.178 0.019 178 N/A  218 
RAF TBG 1 10.6 0.016 0.036 0.005 107 N/A  126 
RAF RSY 1 2.1 0.003 0.007 0.001 72 N/A  103 
RAF TBG 2 9.5 0.006 0.031 0.005 187 N/A  223 
RAT (I) TB 1 33.6 0.035 0.112 0.012 137 N/A  164 
RE PB 1 1.2 0.001 0.001 0.016 115 N/A  123 
RNW DFR T 1 25.9 0.020 0.085 0.009 107 N/A  126 
RRU SKL 1 14.5 0.023 0.050 0.005 107 N/A  126 
SH DAL T 1 12.0 0.008 0.039 0.007 187 N/A  223 
SH IKE T 1 53.7 0.034 0.175 0.019 187 N/A  223 
SH SOM T 1 13.8 0.021 0.047 0.006 107 N/A  126 
SLI SRA 1 11.1 0.017 0.038 0.004 107 N/A  126 
SLI SRA 2 12.0 0.019 0.041 0.004 107 N/A  126 
SOM SOM T 1 2.0 0.003 0.007 0.001 107 N/A  126 
SOR TLK 1 4.4 0.007 0.015 0.002 107 N/A  126 
STR (I) STR T 1 2.0 0.003 0.007 0.001 107 N/A  126 
TAN WAR 1 12.9 0.013 0.042 0.004 79 96 113 
TAN WAR 1 12.9 0.013 0.042 0.004 79 96 113 
TB TRI 1 20.5 0.021 0.069 0.007 120 N/A  128 
TB TRL 1 42.0 0.063 0.147 0.014 107 N/A  126 
TBK TBK T 1 2.9 0.005 0.010 0.001 107 N/A  126 
THU IKE T 1 25.9 0.027 0.087 0.009 93 N/A  131 
TRL OUG T 1 11.3 0.007 0.037 0.004 187 N/A  223 
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Table  B-6 Character ist ics  o f  Ex is t ing  400/220 kV  Transfor mers  

Transfor mer  
R a t i ng  
(MVA)  

Impedance p.u .  on  100  MVA 
Vol tage  Rat io  Tapping  
Range 

R  X  +  -  

Dunstown T4201  500 0.000 0 . 0 3 2 1% 15% 
Moneypoi nt  T4201  500 0.000 0.033  1% 15% 
Ol dst reet  T4202 500 0.000 0.027  10% 7% 
Woodland T4201  500 0.000 0 . 0 3 2 1% 15% 
Woodland T4202 550  0 .000 0.018  N/A 
Tota l  2 ,5 50  
 

Table  B-7  Character ist ics  o f  Ex is t ing  275/220 kV  Transfor mers  

Transfor mer  
R a t i ng  
(MVA)  

Impedance  p .u .  on 100 MVA 
Vol tage  Rat io  Tapping  
Range 

R  X  +  -  

 Louth  AT1  300 0.001  0 .030 15% 15% 
 Louth  AT2  600 0.001  0 .015  15% 15% 
 Louth  AT3  300 0.001  0 .030 15% 15% 
 Tota l  1 ,200 
 

T a b l e  B - 8 C ha r a ct e r i st ic s  o f  E x i st i ng  2 7 5 / 1 1 0  k V Int e r b u s T r a ns f o r m er s  

S u b s t a t i o n /  

T r a n s f o r m e r  

P a r a m e t e r s  p . u .  o n  1 0 0  M V A  b a s e  

R a t i n g  ( M V A )  

O f f  N o m i n a l  

R a t i o  ( P U )  

N o .  

o f  

T a p s  

W 1 - 2  W 2 - 3  W 3 - 1  

R  X  R  X  R  X  W 1  W 2  W 3  U p p e r  L o w e r  
Ballylumford IBTx 
1 

0.0018 0.0641 0.0018 0.2092 0.0 0.1325 
240 240 30 

1.15 0.85 19 

Ballylumford IBTx 
2 

0.0018 0.0641 0.0018 0.2059 0.0 0.128 
240 240 30 

1.15 0.85 19 

Castlereagh IBTx 
1 

0.0018 0.0641 0.0018 0.2092 0.0 0.1325 
240 240 30 

1.15 0.85 19 

Castlereagh IBTx 
2  

0.0014 0.0639 0.0018 0.2236 0.0 0.1449 
240 240 30 

1.15 0.85 19 

Castlereagh IBTx 
3 

0.0018 0.0656 0.0018 0.2375 0.0 0.1593 
240 240 30 

1.15 0.85 19 

Coolkeeragh IBTx 
1 

0.0018 0.0609 0.0018 0.1273 0.0 0.057 
240 240 30 

1.15 0.85 19 

Coolkeeragh IBTx 
2 

0.0014 0.0639 0.0018 0.2236 0.0 0.1449 
240 240 30 

1.15 0.85 19 

Hannahstown 
IBTx 1 

0.0018 0.0591 0.0018 0.1261 0.0 0.056 
240 240 30 

1.15 0.85 19 

Hannahstown 
IBTx 2 

0.0018 0.0591 0.0018 0.1261 0.0 0.056 
240 240 30 

1.15 0.85 19 

Hannahstown 
IBTx 3 

0.0014 0.0639 0.0018 0.2236 0.0 0.1449 
240 240 60 

1.15 0.85 19 

Kells IBTx 1  0.0018 0.0609 0.0018 0.1273 0.0 0.057 240 240 30 1.15 0.85 19 

Kells IBTx 2 0.0018 0.0607 0.0018 0.1317 0.0 0.057 240 240 30 1.15 0.85 19 

Tandragee IBTx 1 0.0018 0.0641 0.0018 0.2092 0.0 0.1325 240 240 60 1.15 0.85 19 

Tandragee IBTx 2 0.0018 0.0641 0.0018 0.2092 0.0 0.1325 240 240 30 1.15 0.85 19 
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Table  B-9  Character ist ics  o f  Ex ist ing  275/11 .5  kV  Generator  Transformers  

S u b s t a t i o n /  

T r a n s f o r m e r  

P a r a m e t e r s  p . u .  o n  1 0 0  M V A  b a s e  

R a t i n g  ( M V A )  

O f f  N o m i n a l  

R a t i o  ( P U )  

N o .  

o f  

T a p s  

W 1 - 2  W 2 - 3  W 3 - 1  

R  X  R  X  R  X  W 1  W 2  W 3  U p p e r  L o w e r  
Kilroot IBTx 1 0.0027 0.304 0.0027 0.574 0.0027 0.304 110 55 55 1.15 0.94 18 

 

Table  B-10 Ch aracter is t ics  o f  Ex ist ing  220/110 kV  Transfor mers  

Transfor mer  
R a t i ng  
(MVA)  

Impedance p.u .  on  100  MVA 
Vol tage  Rat io  Tapping  
Range 

R  X  +  -  

 Aghada T2102 125  0 .001  0 .124  10% 18% 
 Arkl ow  T2101   63  0 .007 0 .180 23% 19% 
 Arkl ow  T2102 125  0 .002 0.124  9% 18% 
 Carr ickmines  T2101  250  0.001  0 .065  9% 17% 
 Carr ickmines  T2102 250  0.001  0 .065  9% 17% 
 Cashla  T2101 1 250  0.000 0.063  9% 18% 
 Cash la  T2102 250  0.000 0.063  9% 18% 
 Cash la  T2104  175  0 .002 0.133  22% 18% 
 C las havoon T2101  125  0 .001  0 .124 9% 17% 
 Corduf f   T2101  250  0.001  0 .064 9% 17% 
 Corduf f   T2102 250  0.001  0 .061  9% 17% 
 Cul lenagh T2101  250  0.001  0 .064 9% 18% 
 F inglas  T2101  250  0.001  0 .065  9% 18% 
 F inglas  T2102 250  0.001  0 .065  9% 18% 
 F inglas  T2103  250  0.001  0 .064 9% 17% 
 F inglas  T2104 250  0.001  0 .064 9% 17% 
 F inglas  T2106 250  0.001  0 .064 9% 17% 
 F l agford T2101  125  0 .003  0.128 9% 18% 
 F l agford T2102 125  0 .001  0 .133  9% 18% 
 Gorman T2101  250  0 .001  0 .064 9% 18% 
 Great  Is land  T2101  125  0 .003  0.133  9% 18% 
 Great  Is land  T2102 125  0 .002 0.124 22% 18% 
 Inch icore  T2101  250  0.001  0 .056 9% 17% 
 Inch icore  T2102 250  0.001  0 .056 9% 17% 
 Inch icore  T2104 250  0.000 0.060 9% 18% 
 Kel l is  T2101  125  0 .001  0 .124 9% 18% 
 Kel l is  T2102 125  0 .001  0 .124 9% 18% 
 K i l lonan T2101  63  0 .007 0.245  22% 18% 
 K i l lonan T2102 63  0 .010 0.247 22% 18% 
 K i l lonan T2104 125  0 .001  0 .123  9% 18% 
 Knockr ah a  T2101  250  0.001  0 .065  9% 17% 
 Knockr ah a  T2102 250  0.001  0 .065  9% 17% 
 Louth  T2101  125  0 .002 0.133  22% 18% 
 Louth  T2102 125  0 .002 0.132 23% 18% 
 Louth  T2103  125  0 .002 0.132 22% 18% 

                                                 
1 T r a n s f o r m e r  c a p a c i t y  l i m i t e d  t o  2 3 8  M V A  a t  1 1 0  k V  b y  t h e  1 1 0  k V  s w i t c h g e a r .  
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Table  B-10 Ch aracter is t ics  o f  Ex ist ing  220/110 kV  Transfor mers  (cont inued)  

T ransfor mer  
R a t i ng  

(MVA)  

Impedance p.u .  on  100  MVA 
Vol tage  Rat io  Tapping  
Range 

R  X  +  -  
 Louth  T2104 250  0.001  0 .064 9% 17% 
 Maynooth  T2101  125  0 .002 0.134  22% 18% 
 M a y n o ot h  T21 0 2 1  250  0.001  0 .064 9% 17% 
 Maynooth  T2103  125  0 .002 0.132 22% 18% 
 Maynooth  T2104 250  0.001  0 .064 9% 17% 
 Poolbeg  TF3  250  0.001  0 .059 8% 17% 
 Poolbeg  TF4 250  0.001  0 .061  8% 17% 
 Raf feen  T2101 1  250  0.001  0 .064 9% 17% 
 Raf feen  T2102 250  0.000 0.056 9% 17% 
 Shannonbr idge T2101  125  0 .006 0.124  9% 18% 
 Shannonbr idge T2102 125  0 .001  0 .124  9% 18% 
 Tarber t  T2101  250 2 0 .001  0 .055  9% 17% 
 Tarber t  T2102 250 2  0 .001  0 .055  9% 17% 
 T o t a l  8 ,989 
 

T a b l e  B - 1 1  Ch a r a c t e r i s t i cs  o f  Ex i st i ng  P ow e r  F l o w C o n t r ol l er s  

Stat ion 
R a t i ng  
(MVA)  

C i rcui t  

Impedance p.u .  on  
100 MVA 

Phase Angle  Range  
(e l ect r i ca l  deg r ees )  

R  X  + - 

Car r ickmines  350 CKM-PB 220 kV  0 .000 0.029 15.3 15.3 
Enniski l len 125  ENNK -  CO R 110  kV 0 .000 0.0213  1 .2  0 .8  
St rabane 125  STRA -  LET  110  kV 0.000 0.0213  1 .2  0 .8  
 

Table  B-12 Character is t ics  o f  Ex i st i ng  R e a ct iv e  C om p e n s a t i o n 

Stat ion B u s P la nt  
M v ar  Ca p a bi l i t y  

G e nerat e  A b s o r b 

Ath lone ATH 110 2  Capaci tors  ( 1  Mobi le )  60    
Bandon BAN 110 1  Capaci tor  15    
Cah ir  CAH 110  4  Capaci tors  60    
Car r ickmines  CKM 220 1  Shunt  Reactor    100  
Cashla   CSH 110 2  Capaci tors  80    
Cast lebar  CBR 110 1  Capaci tor  30   
Cast lebar  CBR 110 1  Stat ic  Var  Compensator  60  10  
Cast lereagh CAS 22  3  Capaci tor s  (3  x  25)  75    
Cast lereagh CAS 22  1  Shunt  Reactor    30  
Cathal een's  Fa l l  CF  110 1  Capaci tor  15    
Co lera ine  COL  110 1  Capaci tor  36   
Coolkeeragh CPS 110 1  Capaci tor  40   
Da l ton DLT  110 1  Capaci tor  15    

                                                 
2 Tr a n s f o r m e r  l i m i t e d  t o  2 3 8  M V A  a t  1 1 0  k V  b y  t h e  1 1 0  k V  s w i t c h g e a r .  
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Tab le  B- 12 Char acter i s t i cs  o f  Ex i st ing  React ive  Compensat ion  (cont inued)  

Stat ion B u s P la nt  
M v ar  Ca p a bi l i t y  

G e nerat e  A b s o r b 

Derr y l in  DLN 33  1  Capaci tor  5    
Doon DOO 110 1  Capaci tor  15    
Druml ine DRU 110 1  Capaci tor  15    
Dunmanway DMY 110 1  Capaci tor  15    
Dunstown DSN 400 1  Shunt  Reactor    80  
Ennisk i l l en ENN 3 3  4  Capaci tors  (4  x  6 )  24    
Gor tawee GWE 110 1  Capaci tor  15    
Hannahstown HAN 22 2  Shunt  Reactor  (2  x  3 0)    60  
Kel ls  KEL  22 2  Shunt  Reac tor  (2  x  30)    60  
K i lkenny KKY  110 1  Capaci tor  30   
K i l teel   KTL  110  1  Capaci tor  30   
Let terkenny LET  110 1  Capaci tor  15    
Let terkenny LET  110  2  Stat ic  Va r  Compensator s  30   
L isdrum L IS  110 2  Capaci tors  (2  x  15 )  30   
Louth   LOU 110 1  Capaci tor  30   
Moy MOY 110 2  Capaci tors  30   
M o y l e  B Y C  2 7 5 4  C a pa ci t or s  2 3 6   
Navan NAV 110 1  Capaci tor  (1  Mobi le )  30   
Por t lao ise  PLS  110 1  Capaci tor  (1  Mobi le )  30   
Raf feen RAF  110 1  Capaci tor  60    
Shanki l l  SKL  110 1  Capaci tor  (1  Mobi le )  30   
S l igo  SL I  110  1  Capaci tor  15    
Tandragee TAN 22  2  Capaci tors  (2  x  25)   50    
Tandrag ee  TAN 22  2  Shunt  Reactor  (2  x  3 0)    60  
Thur les  THU 110 1  Capaci tor  15    
T ra lee  TRL  110 1  Capaci tor  30   
T r ien TRI  110  1  Capaci tor  30   
W e xford WEX 110 2  Capaci tors  30   
Woodland  WOO 400 1  Shunt  Reactor    80  
Tota l  1 ,326  480 
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B.2 CHANGES IN TRANSMISSION SYSTEM CHARACTERISTICS 

F u t u r e  dev el o p m e n t s  o f  t h e  t r a ns m i ss i o n  s y st e m a r e  l i s t e d  in  t h i s  s ec t ion  a c c or d i ng  t o  t h e  

year  in  which  they  ar e  expected  to  be  completed.  Th e  networ k  changes re lated to  each  

development  proj ect  ar e  grouped together  and co l lect ively  headed by  a  Capi ta l  Project  (CP)  

number  a nd  t i t l e .  The  phys i c al  a nd  e l ect r i c a l  ch ar a ct er i st ic s  o f  f ut ur e  t r ans mi s si on  pl a nt  or  

c h a ng e s  t o  t h e  ch ar a ct e r i st i c s  b r oug h t  a b o u t  by  p lanned developments  are  l is ted in  the  

t a b l e s .  Th e se  c ha r ac t er is t ic s  ar e  i n di c at iv e  at  t h is  st ag e  and wi l l  be  rev iewed when the  i tem 

o f  p l a nt  i s  com m i s si o n ed .  

Table  B-13  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected Af ter  Ju ly  01 s t  2011  

Ch ang e Vol t   F r o m To  No.  
Length  
(km)  

Impedance p.u .  on  
100 MVA 

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP659 Arva-Navan 110 kV Line Uprate 

Amend 110 ARV NAV 1 60.6 0.038 0.197 0.021 187 N/A 223 

CP620 Arva - Gortawee 110kV Line Uprate  

Amend  110 ARV GWE 1 30.6 0.019 0.099 0.011 187 N/A 223 

CP537 Limerick-Moneteen 110 kV Line Uprate 

Amend 110 LIM (I) MTN 1 7.5 0.005 0.024 0.002 187 N/A 223 

CP218 Construction of Gorman-Navan 3rd 110 kV Line 

Add 110 GOR NAV 3 6.5 0.007 0.022 0.002 137 N/A 164 

CP664 Cullenagh-Knockraha 220 kV Line Uprate 

Amend 220 CUL KRA 1 86.0 0.010 0.076 0.113 793 N/A 832 

CP587 Construction of Glanagow-Rafeen 220 kV Circuit 

Add 220 GGO RAF 1 9.5 0.000 0.003 0.318 570 N/A 570 

CP687 Dunmanway-Macroom 110 kV Line Uprate 

Amend 110 DMY MAC 1 26.2 0.017 0.085 0.009 187 N/A 223 

CP518 Coolroe-Inniscarra 110 kV Line Uprate 

Amend 110 CRO IA 1 2.7 0.002 0.009 0.001 187 N/A 223 

CP552 Athlone-Shannonbridge 110 kV Line Uprate 

Amend 110 SH ATH 1 21.6 0.014 0.070 0.016 187 N/A 223 

CP246 Construction of 2nd Tralee-Tarbert 110 kV Line 

Add 110 TB TRL 2 47.0 0.030 0.153 0.017 187 N/A 223 

CP197 Construction of Cushaling-Thornsberry 110 kV Line 

Add 110 CUS TSB 1 30.932 0.0322 0.103 0.012 124 N/A 124 

CP173 Connection of Banoge 110 kV Station 

Add 110 ARK BOG 1 22.6 0.035 0.078 0.007 107 N/A 126 

Add 110 BOG CRA 1 26.9 0.042 0.093 0.009 107 N/A 126 
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Table  B-13  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected Af ter  Ju ly  01 s t  2011  (cont inued)  

Ch ang e Vol t   F r o m To  No.  
Length  
(km)  

Impedance p.u .  on  
100 MVA 

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Delete 110 ARK CRA 1 … … … … … … … 

CP211 Construction of Srananagh 220 kV Station and Line 

Add 220 FLA SRA 1 55 0.006 0.048 0.072 431 N/A 518 

Add 220/110 SRA SRA 2 … 0.001 0.064 … 250 N/A 250 

CP615 Construction of Glenree 110 kV Station and Lines 

Add 110 CUN GLR 1 27.9 0.043 0.096 0.009 99 N/A 126 

Add 110 MOY GLR 1 14.2 0.022 0.049 0.005 99 N/A 126 

Delete 110 CUN MOY 1 … … … … … … … 

Tamnamore - Phase 1: Construction of Tamnamore 275/110 kV Station and Line (Approved) 

Add 275 TMN TAN 1 25.9 0.001 0.011 0.069 710 820 881 

Add 275 MAG TMN 1 25.6 0.001 0.011 0.068 710 820 881 

Delete 275 TAN MAG 1 … … … … … … … 

Add 110 TMN DUN 1 5.9 0.004 0.016 0.002 144 144 144 

Antrim 110/33 kV: Replacement of transformers (Approved) 

Add 110/33 ANT ANT 1 … 0.004 0.246 … 90 90 90 

Add 110/33 ANT ANT 2 … 0.004 0.247 … 90 90 90 

Delete 110/33 ANT ANT 1 … … … … 22.5 22.5 22.5 

Delete 110/33 ANT ANT 2 … … … … 22.5 22.5 22.5 

Delete 110/33 ANT ANT 3 … … … … 22.5 22.5 22.5 

Delete 110/33 ANT ANT 4 … … … … 22.5 22.5 22.5 

Omagh 110/33 kV: Replacement of transformers (Approved) 

Add 110/33 OMA OMA 1 … 0.004 0.245 … 90 90 90 

Add 110/33 OMA OMA 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 OMA OMA A … 0.007 0.250 … 60 60 60 

Delete 110/33 OMA OMA B … 0.007 0.250 … 60 60 60 

Dungannon-Omagh 110 kV - Phase 2: Circuit Uprates (Approved) 

Amend 110 DUN OMA A 36.1 0.043 0.125 0.012 150 150 150 

Amend 110 DUN OMA B 39.3 0.047 0.136 0.013 150 150 150 

Ballymena 110/33 kV: Replacement of transformers (Approved) 

Add 110/33 BMA_RUR BMA_RUR 1 … 0.004 0.245 … 90 90 90 

Add 110/33 BMA_RUR BMA_RUR 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 BMA_RUR BMA_RUR 1 … … … … 45 45 45 

Delete 110/33 BMA_RUR BMA_RUR 2 … … … … 45 45 45 
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Ta b le  B- 1 4  Ch an ges  i n  Ci r cui t  Char acter is t ics  Ex pected in  2012  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP254 Cashla Loop-in of Dalton-Galway 110 kV Line 

Add 110 CSH DLT 1 52 0.081 0.179 0.017 107 N/A 126 

Add 110 CSH SAL 1 24.6 0.030 0.070 0.073 107 N/A 124 

Delete 110 DLT GAL 1 … … … … … … … 

CP374 Construction of 2nd Arva-Shankill 110 kV Line 

Add 110 ARV SKL 2 18.0 0.011 0.059 0.006 187 N/A 223 

CP218 Construction of Gorman-Navan 3rd 110 kV Line 

Add 110 GOR NAV 3 6.5 0.007 0.022 0.002 137 N/A 164 

CP228 Kilbarry-Marina 110 kV Line Uprating 

Amend 110 KBY MR 1 3.99 0.0041 0.0132 0.0029 111 N/A 140 

Amend 110 KBY MR 2 3.99 0.0041 0.0132 0.0029 111 N/A 140 

CP371 Ballydine-Doon 110 kV Line Uprate 

Amend 110 BDN DOO 1 11.3 0.007 0.037 0.004 187 N/A 223 

CP558 Ballydine-Cullenagh 110 kV Line Uprate 

Amend 110 BDN CUL 1 21.8 0.014 0.071 0.008 187 N/A 223 

CP560 Cullenagh-Waterford 110 kV Line Uprate 

Amend 110 CUL WAT 1 12.5 0.008 0.040 0.006 187 N/A 223 

CP635 Corderry-Arigna-Carrick-on-Shannon 110 kV Line Uprate 

Amend 110 AG T CDY 1 13.7 0.014 0.046 0.005 137 N/A 164 

Amend 110 AG T COS 1 20.7 0.022 0.069 0.007 137 N/A 164 

CP661 Cashla-Tynagh 220 kV Line Uprate 

Amend 220 CSH TY 1 33.8 0.004 0.030 0.044 793 N/A 832 

CP660 Cashla-Ennis 110 kV Line Uprate 

Amend 110 CSH ENN (I) 1 53.5 0.034 0.174 0.019 187 N/A 223 

CP704 Cathaleen's Fall-Golagh Tee 110 kV Line Uprate 

Amend 110 CF GL T 1 25.5 0.016 0.083 0.009 187 N/A 223 

CP699 Cathaleen's Fall-Srananagh 110 kV Line Uprate 

Amend 110 CF SRA 1 53.3 0.033 0.172 0.027 187 N/A 223 

CP265 Great Island-Cullenagh 220 kV Line Uprate 

Amend 220 GI CUL 1 23.0 0.003 0.020 0.030 793 N/A 832 

CP559 Butlerstown-Kiloteran 110 kV Line Uprate 

Amend 110 BUT KTN 1 2.7 0.002 0.009 0.001 187 N/A 223 

CP517 Coolroe-Kilbarry 110 kV Line Uprate 

Amend 110 CRO KBY 1 14.3 0.009 0.047 0.005 187 N/A 223 
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T a b l e  B - 1 4  Ch a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 12  ( c o n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP644 Construction of Bracklone 110kV Station and Lines  
Add 110 PLS BRA 1 19.26 0.030 0.067 0.006 107 N/A 126 

Add 110 NEW (I) BRA 1 22.96 0.024 0.077 0.008 107 N/A 126 

Delete 110 NEW (I) PLS 1 … … … … … … … 

CP696 Marina-Trabeg 110 kV Lines Uprate 

Amend 110 MR TBG 1 3.3 0.001 0.005 0.033 209 N/A 223 

Amend 110 MR TBG 2 2.9 0.000 0.004 0.027 209 N/A 223 

CP667 Inichiore-Maynooth 220 kV Lines Uprate 

Amend 220 INC MAY 1 19.1 0.004 0.017 0.025 793 N/A 832 

Amend 220 INC MAY 2 19.1 0.004 0.017 0.025 793 N/A 832 

CP668 Corduff-Ryebrook and Maynooth-Ryebrook 110 kV Line Uprates 

Amend 110 CDU RYB 1 13.0 0.012 0.040 0.021 130 N/A 130 

Amend 110 MAY RYB 1 8.9 0.009 0.030 0.003 137 N/A 164 

CP698 Prospect-Tarbert 220 kV Line Uprate 

Amend 220 PRO TB 1 10.3 0.002 0.009 0.014 431 N/A 518 

Construction of Reamore 110 kV Station  

Add 110 TRL REM 1 14.0 0.007 0.013 0.138 106 N/A 106 

CP641 Construction of Nore 110kV Station and Lines  

Add 110 KKY NO 1 3.6 0.0019 0.0041 0.022 140 N/A 143 

Connection of Cuilleen Generator into the new Cuilleen 220 kV Station 

Add 110 CUI ATH 1 2.25 0.0016 0.0033 0.023 140 N/A 140 

Connection of Suir Generator into the new Suir 110 kV Station 

Add 110 SUR CAH 1 3.9 0.002 0.004 0.024 140 N/A 140 

CP652 Construction of Portan 400 kV Station and Line 

Add 380 PRN WOO 1 0.0 0.000 0.000 0.000 1424 N/A 1713 

CP138 Connection of Nenagh 110 kV Station 

Add 110 KLN NEN 1 33.6 0.052 0.116 0.011 107 N/A 126 

Carnmoney 110/33 kV: Replacement of transformers (Approved) 

Add 110/33 CAR CAR 1 … 0.004 0.245 … 90 90 90 

Add 110/33 CAR CAR 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 CAR CAR A … 0.011 0.285 … 60 60 60 

Delete 110/33 CAR CAR B … 0.031 0.596 … 30 30 30 

Delete 110/33 CAR CAR C … 0.031 0.596 … 30 30 30 

Donegall North 110/33 kV: Replacement of transformer (Approved) 

Add 110/33 DON_N DON_N B … 0.004 0.245 … 90 90 90 

Delete 110/33 DON_N DON_N B … 0.012 0.366 … 60 60 60 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 B-21

T a b l e  B - 1 4  Ch a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 12  ( c o n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Knock 110/33 kV: Replacement of transformers (Approved) 

Add 110/33 KNO KNO 1 … 0.004 0.245 … 90 90 90 

Add 110/33 KNO KNO 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 KNO KNO A … 0.011 0.271 … 60 60 60 

Delete 110/33 KNO KNO B … 0.011 0.272 … 60 60 60 

Ballylumford-Eden 110 kV circuit upgrade (Unapproved) 

Amend 110 BPS EDE 1 15.2 0.009 0.051 0.005 186 191 193 

Amend 110 BPS EDE 2 15.2 0.009 0.051 0.005 186 191 193 

Coleraine-Kells 110 kV circuit upgrade (Unapproved) 

Amend 110 COL (N) KEL 1 58.9 0.063 0.202 0.020 186 191 193 

Enniskillen-Omagh 110 kV circuit upgrade (Unapproved) 

Amend 110 ENN (N) OMA 1 33.7 0.044 0.113 0.011 109 119 124 

Amend 110 ENN (N) OMA 2 33.7 0.044 0.113 0.011 109 119 124 

Magherakeel Wind Farm Cluster (Approved) 

Add 110 MAG OMA 1 38.0 0.029 0.108 0.015 139 150 157 

Killymallaght Wind Farm Cluster  (Approved) 

Delete 110 STR (N) CPS 2   0.020 0.085 0.009 143 158 166 

Add 110 KMT STR (N) 1 11.0 0.008 0.037 0.004 143 158 166 

Add 110 CPS KMT 1 14.6 0.011 0.048 0.005 143 158 166 

 

Ta b le  B- 1 5  C han ges  i n  Ci r c ui t  Char acter is t ics  Ex pected in  2013  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Construction of Kilpaddoge - Moneypoint 220 kV cable 

Add 220 KPG MP 1 5.5 0.000 0.001 0.184 570 N/A 570 

CP647 Construction of a new Kilpaddoge 220/110 kV Station 

Add  220 KPG TB 1 3.3 0.000 0.003 0.004 431 N/A 518 

Add  220 KPG TB 2 3.3 0.000 0.003 0.004 431 N/A 518 

Add  220 KPG KLN 1 68.0 0.008 0.059 0.089 431 N/A 518 

Add  220 KPG CLA 1 94.7 0.011 0.082 0.124 431 N/A 518 

Add  110 KPG AUG 1 32.8 0.021 0.107 0.012 187 N/A 223 

Add  110 KPG RAT (I) 1 32.2 0.033 0.108 0.011 137 N/A 164 

Add  110 KPG TRI 1 19.4 0.020 0.065 0.007 120 N/A 128 

Add  110 KPG TRL 1 39.4 0.060 0.135 0.013 107 N/A 126 

Add  110 KPG TRL 2 44.4 0.028 0.144 0.016 187 N/A 223 

Delete  220 TB KLN 1 … … … … … … … 
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T a b l e  B - 1 5  C h a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 13  (c o n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Delete  220 TB  CLA 1 … … … … … … … 

Delete  110 TB AUG 1 … … … … … … … 

Delete  110 TB RAT (I) 1 … … … … … … … 

Delete  110 TB TRI 1 … … … … … … … 

Delete  110 TB TRL 1 … … … … … … … 

Delete  110 TB TRL 2 … … … … … … … 

Construction of new Ralappane 110 kV station 

Add 110 RAL KPG 1 3.4 0.002 0.011 0.001 187 N/A 223 

Add 110 RAL KPG 2 3.4 0.002 0.011 0.001 187 N/A 223 

CP421 Construction of Binbane-Letterkenny 110 kV Line 

Add 110 BIN TIV 1 22 0.023 0.073 0.008 137 N/A 164 

Add 110 LET TIV 1 47 0.049 0.157 0.016 137 N/A 164 

CP656 Arklow-Banoge-Crane 110 kV Line Uprate 

Amend 110 ARK BOG 1 22.6 0.014 0.074 0.008 187 N/A 223 

Amend 110 BOG CRA 1 26.9 0.017 0.087 0.010 187 N/A 223 

CP657 Ikerrin Tee-Thurles 110 kV Line Uprate 

Amend 110 IK T THU 1 25.9 0.016 0.084 0.009 187 N/A 223 

CP701 Cullenagh-Dungarvan 110 kV Line Uprate 

Amend 110 CUL DGN 1 34.3 0.021 0.110 0.021 187 N/A 223 

CP702 Butlerstown-Cullenagh 110 kV Line Uprate 

Amend 110 BUT CUL 1 11.6 0.007 0.038 0.004 187 N/A 223 

Construction of new Mountlucas 110 kV station 

Add 110 CUS MLC 1 16.6 0.011 0.054 0.006 187 N/A 223 

Add 110 MLC TSB 1 16.6 0.011 0.054 0.006 187 N/A 223 

Delete 110 CUS TSB 1 … … … … … … … 

CP603 Construction of Mulreavy 110 kV Station 

Add 110 MRY CF 1 31.3 0.020 0.102 0.011 187 N/A 223 

Construction of new Kill Hill 110 kV station 

Add 110 CAH KHL 1 22.4 0.021 0.070 0.036 137 N/A 164 

Add 110 KHL THU 1 22.4 0.021 0.070 0.036 137 N/A 164 

Delete 110 CAH THU 1 … … … … … … … 

Connection of Ballakelly Generator into the new Ballakelly 220 kV Station 

Add 220 BY LOU 1 1.5 0.000 0.001 0.050 570 N/A 570 

CP602 Connection of Keelderry Wind Farm and Loop into Derrybrien-Agannygal 110 kV Circuit at Knockavanna 

Add  110 KNV DYN 1 2.0 0.003 0.007 0.001 107 N/A 126 

Add  110 KNV AGL 1 6.0 0.009 0.021 0.002 107 N/A 126 

Delete 110 AGL DYN 1 … … … … … … … 
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T a b l e  B - 1 5  C h a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 13  (c o n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP713 Construction of new Blackpool 110 kV station 

Add  110 BLP KBY 1 0.2 0.000 0.000 0.004 123 N/A 123 

CP707 Looping of Barrymore 110 kV station 

Add  110 BAR CAH 1 44.5 0.066 0.153 0.014 107 N/A 126 

Add  110 BAR KRA 1 19.7 0.020 0.066 0.007 137 N/A 164 

Delete 110 KRA CAH 1 … … … … … … … 

CP644 Construction of Bracklone 110kV Station and Lines 
Add 110 PLS BRA 1 19.26 0.030 0.067 0.006 107 N/A 126 

Add 110 NEW (I) BRA 1 22.96 0.024 0.077 0.008 107 N/A 126 

Delete 110 NEW (I) PLS 1 … … … … … … … 

CP041 Construction of Hartnett's Cross 110 kV station 

Add  110 HTS MAC 1 4.5 0.007 0.016 0.002 107 N/A 126 

Carnmoney-Eden 110 kV circuit upgrade (Unapproved) 

Amend 110 EDE CAR 1 12.4 0.007 0.042 0.004 186 191 193 

Amend 110 EDE CAR 2 12.4 0.007 0.042 0.004 186 191 193 

Castlereagh-Rosebank 110 kV circuit upgrade (Unapproved) 

Amend 110 CAS ROS 1 1.9 0.001 0.002 0.014 144 144 144 

Amend 110 CAS ROS 2 1.9 0.001 0.002 0.014 144 144 144 

Enniskillen 110/33 kV: Replacement of transformers (Unapproved) 

Add 110/33 ENN (N) ENN (N) 1 … 0.004 0.245 … 90 90 90 

Add 110/33 ENN (N) ENN (N) 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 ENN (N) ENN (N) 1 … 0.013 0.272 … 45 45 45 

Delete 110/33 ENN (N) ENN (N) 2 … 0.013 0.273 … 45 45 45 

Delete 110/33 ENN (N) ENN (N) 3 … 0.008 0.251 … 60 60 60 
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Tab le  B- 16 Ch an ges  i n  Ci r cui t  Char acter is t ics  Ex pected in  2014  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP501 Construction of Clashavoon-Dunmanway 110 kV Line 

Add 110 CLA DMY 1 35.0 0.022 0.114 0.012 187 N/A 223 

CP479 Connection of Athea Wind Farm into Dromada 110 kV Station 

Add 110 ATE DRO 1 7.0 0.005 0.0105 0.0703 140 N/A 140 

CP608 Construction of Knocknagashel 110 kV Station 

Add  110 KNG TRI 1 13.1 0.008 0.043 0.005 187 N/A 223 

CP597 Moneypoint - Tullabrack T  - Booltiagh Line Uprate 

Amend  110 MP TK T 1 6.6 0.004 0.022 0.002 187 N/A 223 

Amend  110 TK T BOL 1 19.6 0.012 0.064 0.007 187 N/A 223 

CP500, CP650 & CP651 Construction of Knockanure, Ballyvouskill and Kishkeam 220/110 kV Stations 

Add 220 BVK CLA 1 18.4 0.002 0.016 0.024 431 N/A 518 

Add 220 BVK KKM 1 14.5 0.002 0.013 0.019 431 N/A 518 

Add 220 KKM KNR 1 47.0 0.006 0.041 0.062 431 N/A 518 

Add 220 KNR KPG 1 17.4 0.002 0.015 0.023 431 N/A 518 

Delete 220 CLA KPG 1 … … … … … … … 

Add  110 BVK GRO 1 4.0 0.003 0.013 0.002 187 N/A 223 

Add  110 BVK GRO 2 4.0 0.003 0.013 0.002 187 N/A 223 

Add 110 KKM GLE (I) 1 12.5 0.008 0.041 0.004 187 N/A 223 

Add 110 KNR TRI 1 4.4 0.005 0.017 0.002 120 N/A 128 

Add 110 KNR TRI 2 5.7 0.004 0.019 0.002 187 N/A 223 

Add 110 KNR KPG 1 15.0 0.015 0.050 0.005 137 N/A 164 

Add 110 ATE KNR 1 9.5 0.006 0.031 0.003 187 N/A 223 

Delete 110 ATE TRI 1 … … … … … … … 

Delete 110 KPG TRI 1 … … … … … … … 

Construction of Cordal 110 kV Station 

Add 110 KKM CDL 1 8.2 0.005 0.027 0.003 187 N/A 223 

Connection of Caulstown 110 kV Station and Lines 

Add 110 CA PLA 1 0.9 0.001 0.003 0.000 187 N/A 223 

Add 110 CA CDU 1 36.9 0.023 0.120 0.013 187 N/A 223 

Add 110 CDU PLA 1 … … … … … N/A … 

CP054 Ardnacrusha-Limerick 110 kV Line Uprate 

Amend  110 AA LIM (I) 1 11.7 0.007 0.037 0.012 187 N/A 223 

CP437 Connection of Balgriffin 220 kV Station 

Add  220 BGF FIN (I) 1 17.0 0.001 0.007 0.569 570 N/A 570 

Add  220/110 BGR BGR 1 … 0.001 0.065 … 250 N/A 250 
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T a b l e  B - 1 6 Ch a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 14  ( co n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

 CP421b Construction of Ardnagappary 110 kV Station 

Add 110 AGY TIV 1 35.0 0.054 0.120 0.011 107 N/A 126 

Tamnamore - Phase 2: Tamnamore 275/110 kV Station and Line (Unapproved) 

Add 275 TAN TLE 1 20.5 0.001 0.009 0.051 710 820 881 

Delete 275 TAN TMN 1 … … … … … … … 

Add 275 MAG TMN 2 25.6 0.001 0.011 0.068 710 820 881 

Add 275 TMN TLE 2 5.4 0.000 0.002 0.014 710 820 881 

Delete 275 MAG TAN 1 … … … … … … … 

Add 110 TMN DUN 2 7.0 0.009 0.023 0.002 82 95 103 

Add 110 TMN CRG 1 35.5 0.045 0.119 0.016 82 95 103 

Delete 110 CRG DUN 1 … … … … … … … 

Add 110 DRU (N) TMN 1 22.2 0.028 0.074 0.012 82 95 103 

Add 110 DRU (N) TMN 2 22.5 0.029 0.075 0.008 82 95 103 

Delete 110 DRU (N) DUN 1 … … … … … … … 

Delete 110 DRU (N) DUN 2 … … … … … … … 

Construction of Tamnamore-Omagh 110 kV circuit (Unapproved) 

Add 110 OMA TMN 1 42.7 0.049 0.143 0.030 190 200 210 

Pomeroy Wind Farm Cluster (Unapproved) 

Delete 110 DUN OMA 2 … … … … … … … 

Add 110 OMA PMR 1 21.3 0.027 0.074 0.007 190 200 210 

Add 110 PMR TMN 1 24.6 0.026 0.080 0.024 190 200 210 

Fallaghearn Wind Farm Cluster (Unapproved) 

Delete 110 DUN OMA 3 … … … … …  … 

Add 110 FLN OMA 1 19.0 0.010 0.066 0.006 188 204 213 

Add 110 FLN TMN 1 38.0 0.020 0.131 0.013 188 204 213 

Cregagh 110/33 kV: Replacement of transformers (Unapproved) 

Add 110/33 CRE CRE 1 … 0.004 0.245 … 90 90 90 

Add 110/33 CRE CRE 2 … 0.004 0.245 … 90 90 90 

Delete 110/33 CRE CRE A … 0.009 0.195 … 75 75 75 

Delete 110/33 CRE CRE B … 0.009 0.197 … 75 75 75 

Ballymena 110/33 kV: Replacement of transformers (Unapproved) 

Add 110/33 BMA_URB BMA_URB 3 … 0.004 0.245 … 90 90 90 

Add 110/33 BMA_URB BMA_URB 4 … 0.004 0.245 … 90 90 90 

Delete 110/33 BMA_URB BMA_URB 3 … 0.007 0.289 … 60 60 60 

Delete 110/33 BMA_URB BMA_URB 4 … 0.007 0.287 … 60 60 60 

Mid-Antrim Wind Farm Cluster (Unapproved) 

Delete 110 COL (N) KEL 1         … … … 
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T a b l e  B - 1 6 Ch a n ges  i n  Ci r c ui t  C h ar a ct e r i s t i cs  Ex pec t e d i n  2 0 14  ( co n t i n u e d)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Add 110 COL (N) MAN 1 26.0 0.031 0.090 0.009 186 191 193 

Add 110 KEL MAN 1 44.9 0.046 0.154 0.015 186 191 193 

CP421b Construction of Ardnagappary 110 kV Station 

Add 110 AGY TIV 1 35.0 0.054 0.120 0.011 107 N/A 126 

 

Table  B-17  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected beyond 2014 

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  
100  

Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP506 Construction of Finnstown 220 kV Station 

Add 220 INC FNT 1 10.6 0.002 0.010 0.014 793 N/A 832 

Add 220 INC FNT 2 10.6 0.002 0.010 0.014 793 N/A 832 

Add 220 MAY FNT 1 9.7 0.002 0.009 0.013 793 N/A 832 

Add 220 MAY FNT 2 9.7 0.002 0.009 0.013 793 N/A 832 

Delete 220 INC MAY 1 … … … … … … … 

Delete 220 INC MAY 2 … … … … … … … 

Add 220/110 FNT FNT 1 … 0.001 0.065 … 250 N/A 250 

Add 110 INC GCA 3 7.7 0.006 0.012 0.080 140 N/A 140 

Add 110 FNT GCA 1 0.9 0.001 0.001 0.009 140 N/A 140 

Add 110 FNT GCA 2 0.9 0.001 0.001 0.009 140 N/A 140 

Add 110 FNT ADM 1 1.6 0.001 0.002 0.016 140 N/A 140 

Add 110 FNT ADM 2 1.6 0.001 0.002 0.016 140 N/A 140 

Delete 110 INC ADM 1 … … … … … … … 

Delete 110 ADM GCA 1 … … … … … … … 

CP585 Construction of a new Laois 400 kV 

Add 380 DSN LSE 1 44.8 0.001 0.010 0.226 1424 N/A 1713 

Add 380 MP LSE 1 170.0 0.003 0.038 0.858 1424 N/A 1713 

Add 400/110 LSE LSE 1 … 0.001 0.027 … 250 N/A 250 

Add 400/110 LSE LSE 2 … 0.001 0.027 … 250 N/A 250 

Add 110 PLS LSE 1 9.7 0.015 0.033 0.003 107 N/A 126 

Add 110 ATY LSE 1 21.9 0.034 0.076 0.007 107 N/A 126 

Delete 400 DSN MP 1 … … … … … … … 

Delete 110 ATY PLS 1 … … … … … … … 

Connection of Ballyragget 110 kV Station 

Add 110 LSE BGT 1 28.0 0.018 0.091 0.010 187 N/A 223 

Add 110 KKY BGT 1 22.0 0.034 0.076 0.007 107 N/A 126 

CP596 Construction of Mullingar - Kinnegad 110kV line 

Add 110 MUL KIN 1 27.0 0.017 0.088 0.010 187 N/A 223 
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Table  B-17  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected beyond 2014 (cont inued)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  100 Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

CP673 Connection of Knocknagreenan 110 kV Station 

Add 110 KGN CD 1 2 0.0015 0.003 0.020 140 N/A 140 

CP490 Connection of Knockmullen 110 kV Station 

Add 110 GI KNM 1 15 0.015615 0.05004 0.005 137 N/A 164 

CP466 & CP469 Construction of Woodland-Turleenan 400kV line 

Add 380 TLE WOO 1 140.0 0.003 0.031 0.707 1424 N/A 1713 

CP075 Construction of Ballycummin 110 kV station 

Add 110 BCM MTN 1 4.6 0.003 0.015 0.002 187 N/A 223 

Add 110 LIM (I) BCM 1 3.7 0.003 0.012 0.001 137 N/A 164 

Delete  110 LIM (I) MTN 1 … … … … … 
 

… 

Convert Whitla Street into a 110 kV station - Belfast North Main (Approved) 

Add 110 DON_N BNM 1 5.1 0.005 0.005 0.053 75 75 82 

Add 110 DON_N BNM 2 5.1 0.005 0.005 0.053 75 75 82 

Add 110/33 BNM BNM 1 … 0.004 0.245 … 90 90 90 

Add 110/33 BNM BNM 2 … 0.004 0.245 … 90 90 90 

Coleraine-Limavady Circuit Uprate (Unapproved) 

Amend  110 COL (N) LIM (N) 1 18.6 0.022 0.064 0.006 186 191 193 

Coolkeeragh-Limavady Circuit Uprate (Unapproved) 

Amend  110 CPS LIM (N) 1 29.5 0.032 0.101 0.010 186 191 193 

Donegall South 110/33 kV: Replacement of transformers (Unapproved) 

Add 110/33 DON_S DON_S A … 0.004 0.245 … 90 90 90 

Add 110/33 DON_S DON_S D … 0.004 0.245 … 90 90 90 

Delete 110/33 DON_S DON_S A … 0.012 0.361 … 60 60 60 

Delete 110/33 DON_S DON_S D … 0.012 0.366 … 60 60 60 

Coolkeeragh-Magherafelt Circuit Uprate (Unapproved) 

Amend  275 CPS CACO 1 0.2 0.000 0.000 0.023 761 761 837 

Amend  275 CPS CACO 2 56.0 0.000 0.000 0.019 761 761 837 

Amend  275 CACO MAG 1 0.2 0.002 0.024 0.140 761 761 837 

Amend  275 CACO MAG 2 56.0 0.002 0.024 0.140 761 761 837 

Looping of Limavady 110 station into the 2nd Coleraine-Coolkeeragh 110 kV circuit and circuit upgrades (Unapproved) 

Add 110 COL (N) LIM (N) 1 19.0 0.023 0.066 0.006 186 191 193 

Add 110 CPS LIM (N) 2 27.8 0.031 0.096 0.009 186 191 193 

Delete 110 COL (N) CPS 1 … … … … … … … 

Hannahstown-Lisburn 110 kV Circuit Upgrades (Unapproved) 

Amend 110 HAN LIS (N) 1 9.2 0.006 0.026 0.018 144 144 144 

Amend 110 HAN LIS (N) 2 9.2 0.006 0.026 0.018 144 144 144 
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Table  B-17  Ch anges  in  Ci rcui t  Char acter is t ics  Ex pected beyond 2014 (cont inued)  

Ch ang e Vol t   F r o m To  No.  Length  
Impedance p.u .  on  100 Rat ing  (MVA)  

R  X  B  Summer  Autumn Winter  

Cam Wind Farm Cluster (Unapproved) 

Add 110 CAM COL (N) 1 12.9 0.009 0.033 0.023 126 139 144 

Drumquin Wind Farm Cluster (Unapproved) 

Add 110 OMS DQN 1 13.0 0.007 0.045 0.004 167 180 188 

Delete 110 ENN (N) OMA 1 … … … … … 
 

… 

Delete 110 EKN OMA 2 … … … … … 
 

… 

Add 110 OMS ENN (N) 1 N/A 0.026 0.066 0.007 109 119 124 

Add 110 OMS ENN (N) 2 N/A 0.026 0.066 0.007 109 119 124 

Add 110 OMS OMA 1 N/A 0.018 0.047 0.005 109 119 124 

Add 110 OMS OMA 2 N/A 0.018 0.047 0.005 109 119 124 

 

Tabl e  B-18 Character is t ics  o f  T ransformers  Expected  in  2011 

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

CP586 
Knockraha T2103 250 220/110 0.001 0.065 9% 17% 

CP513 
Carrickmines T2103 250 220/110 0.001 0.064 9% 17% 

Tamnamore – Phase 1  
Tamnamore  T2101 240 275/110 0.001 0.064 9% 15% 

 

Tabl e  B-19  Ch aracter is t ics  o f  T ransformers  Expected  in  2012 

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

CP 523 
Inchicore T2103 250 220/110 0.000 0.060 9% 18% 

CP 211  
Srananagh T2101 250 220/110 0.001 0.064 9% 18% 

CP 683 
Dunstown 500 400/220 0.000 0.032 1% 15% 

CP 675 
Clashavoon T2102 250 220/110 0.000 0.065 9% 17% 

CP 483 
Carrickmines T2104 250 220/110 0.001 0.065 9% 17% 
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Tabl e  B-19  Ch aracter is t ics  o f  T ransformers E x pec te d  i n  2 0 1 2  ( co n t i n u e d )  

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

Hannahstown 
Hannahstown T2103 240 275/110 0.001 0.064 9% 15% 

Cast lereagh 
Castlereagh T2104 240 275/110 0.001 0.064 15% 15% 

 

Tabl e  B-20 Ch aracter is t ics  o f  T ransformers  Expected  in  2013  

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

CP 682 
Woodland 500 400/220 0.000 0.032 1% 15% 

CP 647 
Kilpaddoge T2101 250 220/110 0.001 0.065 9% 17% 
Kilpaddoge T2102 250 220/110 0.001 0.065 9% 17% 

CP 688 
Moneypoint T2101 250 220/110 0.001 0.065 9% 0% 

 

Tabl e  B-21  Character is t ics  o f  T ransformers  Expected  in  2014 

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

CP 64 6 -  r emov al  o f  t he  tempor ar y  f i f t h  t r ansf or mer  
Finglas 250 220/110         

CP 500 
Knockanure T2101 250 220/110 0.001 0.064 9% 17% 

CP 650 
Ballyvouskill T2101 250 220/110 0.001 0.064 9% 17% 

CP651  
Kishkeam T2101 250 220/110 0.001 0.064 9% 17% 

Tamnamore  -  Phase  2  
Tamnamore  T2102 240 275/110 0.001 0.064 9% 15% 
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Tabl e  B-22  Ch aracter is t ics  o f  T ransformers  Expected  beyond 2014 

Station / Transformer 
Rating 

(MVA) 
HV/LV (kV) 

Impedance p.u. on 100 

MVA 

Voltage Ratio Tapping 

Range 

R X + - 

CP 506 
Finnstown T2101 250 220/110 0.001 0.064 9% 17% 

CP 585 
Laois T4101 250 400/110 0.000 0.072 15% 15% 
Laois T4102 250 400/110 0.000 0.072 15% 15% 

CP 399 
Moneypoint T4201 500 400/220 0.000 0.027 10% 7% 

CP 43 7 
Balgriffin T2101 250 220/110 0.001 0.064 9% 17% 

Tur leenan 
Turleenan T4201 600 400/275 0.001 0.015 10% 10% 
Turleenan T4202 600 400/275 0.001 0.015 10% 10% 
Turleenan T4203 600 400/275 0.001 0.015 10% 10% 

 

Ta ble  B-23  Ch aracter is t ics  o f  Reac t ive Compensat ion  Expect ed  in  2011  

Station Bus Plant 
Mvar Capability 

Generate Absorb 

CP 515  
Ardnacrush a AA  110 1  Capaci tor  30 -  

 

Ta ble  B-24 Ch aracter is t ics  o f  Reac t ive Compensat ion  Expect ed  in  2012 

Station Bus Plant 
Mvar Capability 

Generate Absorb 

CP 529 
Thurles THU 110 1 Capacitor 15 - 

CP 488 
Mullingar MUL 110 2 Capacitors (2 x 15) 30 - 

Ta ble  B-25  Ch aracter is t ics  o f  Reac t ive Compensat ion  Expect ed  in  2013  

Station Bus Plant 
Mvar Capability 

Generate Absorb 

Cast lereagh 
Castlereagh CAS 110 1 SVC 50 50 
Castlereagh CAS 110 2 Capacitors (2 x 25) 50 - 

C o o l k e er ag h  
Coolkeeragh CPS 110 1 SVC 50 50 
Coolkeeragh CPS 110 2 Capacitors (2 x 25) 50 - 
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Table  B-25  Ch aracter is t ics  o f  Reac t ive  Compensat ion  Expected  in  2013  (cont inued)  

Station Bus Plant 
Mvar Capability 

Generate Absorb 

Tandrag ee 
Tandragee TAN 110 1 SVC 50 50 
Tandragee TAN 110 2 Capacitor (2 x 25) 50 - 

 

Ta b l e  B - 2 6 Det a i l e d C ha ra c t er is t i c s  of  f ut u r e  N I  27 5 / 1 1 0  k V I nt e r b u s T ra n sf o r m e rs  

Substation / 
Transformer 

Parameters p.u. on 100 MVA Base 

Rating in MVA 
Off Nominal Ratio 
(p.u.) 

No. 
of 
Taps 

W1-2 W2-3 W3-1 

R X R X R X W1 W2 W3 UPPER LOWER 

Winter  2012/13  Interbus Transf ormers  Added 
Castlereagh 
IBTx 4 

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

Hannahstown 
IBTx 1  

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

W inte r  20 1 2/13  In ter bus T r an sf or mers  Deleted 
Hannahstown 
IBTx 1  

0.0018 0.0591 0.0018 0.1261 0 0.056 240 240 30 1.15 0.85 19 

Winter  2013/14  Interbus Transf ormers  Added 
Castlereagh 
IBTx 1 

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

W i n te r  2 0 13/ 1 4  I nt e r b us T r a n sf o r m ers  D el et e d 
Castlereagh 
IBTx 1 

0.0018 0.0641 0.0018 0.2092 0 0.1325 240 240 30 1.15 0.85 19 

Winter  2014/15  Interbus Transfor mers  Added 
Tamnamore 
IBTx 2 

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

Hannahstown 
IBTx 2 

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

W inte r  20 1 4/15  In ter bus T r an sfor mers  Deleted 
Hannahstown 
IBTx 2 

0.0018 0.0591 0.0018 0.1261 0 0.056 240 240 30 1.15 0.85 19 

Winter  2016/17  In terbus Transfor mers  Added 
Coolkeeragh 
IBTx 1 

0.0014 0.0639 0.0018 0.2236 0 0.1449 240 240 60 1.15 0.85 19 

Winter  2016/17  In terbus Transfor mers  Deleted 
Coolkeeragh 
IBTx 1 

0.0018 0.0609 0.0018 0.1273 0 0.057 240 240 30 1.15 0.85 19 
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Ta b l e  B - 2 7  Det a i l e d C ha ra c t er is t i c s  of  f ut u r e  N I  40 0 / 2 7 5  k V I nt e r b u s T ra n sf o r m e rs  

Substation / 
Transformer 

Parameters p.u. on 100 MVA Base 

Rating in MVA 
Off Nominal Ratio 
(p.u.) 

No. 
of 
Taps 

W1-2 W2-3 W3-1 

R X R X R X W1 W2 W3 UPPER LOWER 

Winter  2016/17  In terbus Transfor mers  add 
Turleenan IBTx 1 0.0008 0.015 0 0.0001 0 0.0001 600 600 60 1.1 0.9 23 

Turleenan IBTx 2 0.0008 0.015 0 0.0001 0 0.0001 600 600 60 1.1 0.9 23 

Turleenan IBTx 3 0.0008 0.015 0 0.0001 0 0.0001 600 600 60 1.1 0.9 23 
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APPENDIX C DEMAND FORECASTS AT INDIVIDUAL TRANSMISSION INTERFACE 

STATIONS 

Transmiss ion  In ter fac e  Stat ions  and  Bulk  S up p l y  P o i nt s  a r e  t he  poi n t s  o f  c on n e c t i o n  

between the  t ransmi ssion  system and the  d is t r ibut ion system or  d i rect ly -connected  

customer s .  Tables  C-1  to  C-4  l is t  the  demand forecasts  a t  each  Transmissi on  Inter fac e  

S ta t ion  a nd  Bulk  Sup p ly  Poi n t  for  each  of  the  seven  years  to  2018  at  the  t ime of  system 

winter  peak,  summer  peak,  summer  va l ley ,  and Nor th e r n I re l and  a u t u m n pea k  r e s p ec t iv el y .  

The  s tat ion  demand va lues  do  not  inc l ude  t rans m i s si o n  l os s e s .  D e m an d  a t  s t at i on s  t h at  

i n t er f ac e  w i th  t h e di s t r i but i o n s y st e m d o  i n c l u d e d i s t r i b ut i o n  l o s s es .  

A l l  T ransmiss ion  In ter face  Stat ions  ar e  110 kV  stat ions  except  for  the  four  220  kV inter fac e  

s tat ions  that  supp ly  the  Dubl in  C i ty  networks  operated  by  the  DSO of  I re l and.  Th ese 220 kV 

i n t er f ac e  s t at i o n s,  C ar r i ck m i n e s ,  F i n gl a s,  I nc hi c ore  a n d P o ol beg ,  a re  i n c l ude d  i n  th e  tab l e s .  

O n l y  st a t i o ns  f e e d i ng  dem a n d  (generat ion  s tat ions  are  not  inc luded)  ar e  inc luded in  the  

tables  bel ow.  

 

Tabl e  C-1  Demand Forecasts  at  T ime of  Winter  P eak  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

AA ARDNACRUSHA 0.98 41.8 42.1 43.3 44.6 45.4 46.3 47.2 

AD AGHADA 0.87 0.6 0.6 0.6 0.7 0.7 0.7 0.7 

AGH AGHYOULE MAIN 0.98 12.8 12.9 13.0 13.1 13.3 13.4 13.6 

AGY ARDNAGAPPARY 0.95 0.0 0.0 13.5 13.9 14.2 14.5 14.8 

AHA AHANE 0.98 6.6 6.6 6.8 7.0 7.1 7.3 7.4 

AIR 
BELFAST - AIRPORT 
ROAD MAIN 

0.98 - - - - - 31.9 32.4 

ANR ANNER 0.94 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

ANT ANTRIM MAIN 0.98 42.8 43.3 44.0 44.6 45.3 46.0 46.6 

ARI ARIGNA 0.93 3.9 3.9 4.0 4.1 4.2 4.3 4.4 

ARK ARKLOW 0.98 25.8 26.0 26.7 27.5 28.0 28.5 29.1 

ATH ATHLONE 0.94 62.5 63.0 64.8 66.7 68.0 69.3 70.6 

ATY ATHY 0.98 23.6 23.8 24.5 25.2 25.7 26.2 26.7 

BAL BALTRASNA 0.99 17.1 17.2 17.5 17.8 18.1 18.3 18.5 

BAN - NI BANDBRIDGE MAIN 0.98 42.9 43.5 44.1 44.8 45.4 46.1 46.8 

BAN - I BANDON 0.95 39.4 39.7 40.9 42.0 42.8 43.7 44.5 
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Table  C-1  Demand Forecasts  a t  T im e of  Wi n t er  P eak  ( c o nt i n u e d)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

BAR BARRYMORE 0.96 24.9 25.1 25.8 26.5 27.1 27.6 28.1 

BCM BALLYCUMMIN - - - - - - 9.7 9.9 

BDA BARODA 0.95 9.5 20.6 20.9 21.2 21.4 21.7 21.9 

BDN BALLYDINE 0.96 17.7 17.8 18.1 18.5 18.7 19.0 19.3 

BEG BALLYBEG 0.99 13.4 13.5 13.9 14.3 14.5 14.8 15.1 

BGT BALLYRAGGET 0.96 - - - 22.9 23.3 23.8 24.2 

BIN BINBANE 0.77 21.5 21.7 13.2 13.6 13.9 14.2 14.4 

BK BELLACORICK 0.95 6.8 6.9 7.1 7.3 7.4 7.6 7.7 

BLI BALLYLICKEY 1.00 10.0 10.1 10.4 10.7 10.9 11.1 11.3 

BLK BLAKE 1.00 22.0 10.6 10.9 11.2 11.5 11.7 11.9 

BMA 
BALLYMENA MESH 
(RURAL) 

0.98 48.5 49.1 49.8 35.9 36.6 37.4 38.2 

BMA 
BALLYMENA SWBD 
(TOWN) 

0.98 44.4 45.0 45.7 46.4 47.2 47.9 48.7 

BNH BALLYNAHINCH MAIN 0.98 60.3 61.1 62.0 62.9 63.8 64.7 65.6 

BNM 
BELFAST - BELFAST 
NORTH MAIN 

0.98 - - - 54.4 55.2 56.0 56.8 

BOG BANOGE 0.95 13.8 13.9 14.3 14.7 15.0 15.3 15.6 

BRA BRACKLONE 0.97 0.0 11.5 11.8 12.2 12.4 12.7 12.9 

BRI BRINNY 0.95 4.6 4.6 4.6 4.6 4.6 4.6 4.6 

BRY BARNAHELY 0.97 16.2 16.4 16.8 17.3 17.7 18.0 18.3 

BUT BUTLERSTOWN 0.98 38.7 39.0 40.2 41.3 42.1 42.9 43.7 

CAH CAHIR 0.98 23.5 23.6 24.3 25.0 25.5 26.0 26.5 

CAR 
BELFAST - 
CARNMONEY MAIN 

0.98 41.4 41.9 42.5 43.2 43.9 44.6 45.2 

CBG CARROWBEG 0.96 19.3 19.5 20.0 20.6 21.0 21.4 21.8 

CBR CASTLEBAR 0.96 32.5 32.7 33.7 34.6 35.3 36.0 36.7 

CDY CORDERRY 0.95 9.9 9.9 10.2 10.5 10.7 10.9 11.1 

CEN 
BELFAST - BELFAST 
CENTRAL MAIN 

0.98 60.3 61.0 62.1 63.3 64.5 65.6 66.8 

CF CATHALEEN'S FALL 0.95 17.3 17.4 17.9 18.4 18.8 19.1 19.5 

CFM CASTLEFARM 0.95 49.0 49.0 49.0 49.0 49.0 49.0 49.0 

CHA CHARLEVILLE 0.96 17.6 17.7 18.2 18.7 19.1 19.4 19.8 

CKM CARRICKMINES 0.98 316.1 318.4 327.0 335.8 341.9 348.1 354.5 

CLN CLOON 0.96 29.4 29.6 30.5 31.4 32.0 32.6 33.2 

CLW CARLOW 0.96 61.4 61.8 63.2 64.6 65.6 66.6 67.6 

COL - NI COLERAINE MAIN 0.98 43.8 44.4 45.0 45.7 46.4 47.1 47.8 
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Table  C-1  Demand Forecasts  a t  T im e of  Wi n t er  P eak  ( c o nt i n u e d)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

COL - I COLLEGE PARK 0.97 47.3 47.5 48.0 48.7 49.1 49.5 49.9 

COS CARICKONSHANNON 0.98 29.6 29.8 30.7 31.5 32.2 32.8 33.4 

COW COW CROSS 0.99 12.5 12.6 12.9 13.3 13.6 13.8 14.1 

CPS COOLKEERAGH MAIN 0.98 32.2 32.6 33.1 33.7 34.3 34.8 35.4 

CRA CRANE 0.96 33.0 33.3 34.2 35.2 35.9 36.6 37.3 

CRE 
BELFAST - CREGAGH 
MAIN 

0.98 63.8 64.6 65.6 66.5 67.5 56.2 57.2 

CRG CREAGH MAIN 0.98 25.2 25.4 25.8 40.9 41.2 41.6 41.9 

CRO COOLROE 1.00 10.8 10.9 11.2 11.6 11.8 12.0 12.2 

CVW CASTLEVIEW 0.97 22.2 22.4 23.0 23.7 24.2 24.6 25.1 

DAL DALLOW 0.97 21.3 21.5 22.1 22.7 23.2 23.6 24.1 

DDK DUNDALK 0.98 63.1 42.6 43.8 45.0 45.9 46.8 47.7 

DFR DUNFIRTH 1.00 8.0 8.0 8.3 8.5 8.7 8.8 9.0 

DGN DUNGARVAN 0.98 40.9 41.2 42.4 43.6 44.4 45.3 46.2 

DLT DALTON 0.97 23.2 23.3 24.0 24.7 25.2 25.7 26.2 

DMY DUNMANWAY 0.97 30.8 31.0 31.9 32.8 33.4 34.1 34.8 

DON 
BELFAST - DONEGALL 
MAIN (NORTH) 

0.98 58.6 59.3 60.2 61.1 62.0 62.9 63.8 

DON 
BELFAST - DONEGALL 
MAIN (SOUTH) 

0.98 54.9 55.5 56.3 57.1 57.9 58.8 59.6 

DOO DOON 0.97 31.8 32.0 32.8 33.7 34.2 34.8 35.4 

DRU - NI DRUMNAKELLY MAIN 0.98 89.1 90.4 92.0 93.6 95.3 96.9 98.6 

DRU - I DRUMLINE 0.95 25.4 35.6 36.3 37.1 37.6 38.1 38.7 

DRY DRYBRIDGE 0.97 81.8 77.4 79.6 81.9 83.5 85.1 86.8 

DUN DUNGANNON MAIN 0.98 81.4 82.5 83.9 85.3 86.7 88.2 89.6 

EDE EDEN MAIN 0.98 33.0 33.4 33.9 34.4 34.9 35.4 35.9 

ENN - NI ENNISKILLEN MAIN 0.98 49.4 50.0 50.8 51.5 52.3 53.1 53.9 

ENN - I ENNIS 0.98 61.1 61.5 63.3 65.1 66.4 67.6 69.0 

FIN - NI 
BELFAST - FINAGHY 
MAIN 

0.98 36.4 36.9 37.4 38.0 38.6 39.2 39.8 

FIN - I FINGLAS 0.97 391.9 394.7 405.1 415.8 423.3 430.8 438.5 

GAL GALWAY 0.96 69.6 70.1 72.1 74.2 75.7 77.1 78.6 

GI GREAT ISLAND 0.94 13.9 14.0 14.5 5.5 5.6 5.7 5.8 

GIL GILRA 0.95 10.4 10.4 10.4 10.4 10.4 10.4 10.4 

GLE - NI 
BELFAST - 
GLENGORMLEY MAIN 

0.98 16.2 16.4 16.6 16.9 17.1 17.4 17.6 

GLE - I GLENLARA 0.92 17.9 18.0 18.5 19.0 19.4 19.8 20.2 
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Table  C-1  Demand Forecasts  a t  T im e of  Wi n t er  P eak  ( c o nt i n u e d)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

GRI GRIFFINRATH 0.98 57.6 58.1 59.7 61.4 62.6 63.8 65.1 

GWE GORTAWEE 0.95 32.2 32.3 32.6 33.0 33.2 33.4 33.7 

HTS HARNETTS CROSS 0.96 - 7.5 7.7 7.9 8.1 8.2 8.4 

IKE IKERRIN 0.96 27.2 27.4 28.2 29.0 29.6 30.1 30.7 

INC INCHICORE 0.95 369.6 372.0 381.0 390.2 396.6 403.1 409.7 

KBY KILBARRY 0.98 86.5 87.2 89.7 92.2 94.0 95.8 97.7 

KER KNOCKERAGH 0.97 31.4 31.6 32.5 33.4 34.1 34.7 35.4 

KIN KINNEGAD 0.95 10.2 10.2 10.2 10.2 10.2 10.2 10.2 

KKY KILKENNY 0.97 60.3 60.8 62.6 54.3 55.4 56.4 57.5 

KNM KNOCKMULLEN 0.96 - - - 9.4 9.6 9.7 9.9 

KNO 
BELFAST - KNOCK 
MAIN 

0.98 69.3 70.2 71.2 72.2 73.3 64.5 65.5 

KTL KILTEEL 0.93 27.7 27.9 28.7 29.5 30.1 30.7 31.3 

KTN KILLOTERAN 0.97 13.4 13.5 13.9 14.3 14.6 14.8 15.1 

KUR KNOCKUMBER 0.95 23.0 23.0 23.0 23.0 23.0 23.0 23.0 

LA LANESBORO 0.95 15.5 15.6 16.0 16.5 16.8 17.1 17.5 

LAR LARNE MAIN 0.98 42.8 43.4 44.1 44.7 45.4 46.1 46.7 

LET LETTERKENNY 0.94 63.0 63.5 60.9 62.6 63.8 65.0 66.3 

LIB LIBERTY 0.97 21.5 21.6 22.3 22.9 23.4 23.8 24.3 

LIM - NI LIMAVADY MAIN 0.98 24.3 24.6 25.0 25.3 25.7 26.1 26.5 

LIM - I LIMERICK 0.99 78.1 78.7 81.0 83.3 84.9 76.8 78.3 

LIS - NI LISBURN MAIN 0.98 67.2 68.1 69.1 70.2 71.3 72.4 73.6 

LIS - I LISDRUM 0.97 25.9 26.1 26.9 27.7 28.2 28.7 29.3 

LMR LISAGHMORE MAIN 0.98 50.4 51.0 51.8 52.6 53.4 54.2 55.0 

LOG LOGUESTOWN MAIN 0.98 38.6 39.1 39.6 40.2 40.8 41.4 41.9 

LSN LISHEEN 0.95 16.6 16.6 16.6 16.6 16.6 16.6 16.6 

MAC MACROOM 1.00 13.4 6.0 6.2 6.3 6.5 6.6 6.7 

MAL MALLOW 0.97 22.2 22.4 23.0 23.7 24.1 24.6 25.1 

MCE MACETOWN 0.98 32.1 32.4 33.1 33.9 34.5 35.1 35.7 

MID MIDLETON 0.98 30.6 30.9 31.7 32.6 33.3 33.9 34.6 

MLN MULLAGHARLIN 0.95 5.2 31.3 32.0 32.8 33.3 33.9 34.4 

MON MONREAD 0.97 22.8 22.9 23.2 23.6 23.9 24.1 24.4 

MOY MOY 0.98 22.2 22.4 23.1 23.7 24.2 24.6 25.1 

MR MARINA 0.96 15.8 15.9 16.4 16.8 17.2 17.5 17.8 

MTH MEATH HILL 0.93 45.0 45.3 46.6 47.9 48.9 49.8 50.8 
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Table  C-1  Demand Forecasts  a t  T im e of  Wi n t er  P eak  ( c o nt i n u e d)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

MUL MULLINGAR 0.97 46.1 46.5 47.8 49.1 50.1 51.1 52.1 

MUN MUNGRET 0.95 22.0 22.0 22.0 22.0 22.0 22.0 22.0 

NAR 
NEWTOWNARDS 
MAIN 

0.98 45.3 45.8 46.5 47.2 47.8 48.5 49.2 

NAV NAVAN 0.97 56.4 56.9 58.5 60.2 61.3 62.5 63.7 

NEN NENAGH 0.95 25.0 25.2 26.0 26.7 27.2 27.8 28.3 

NEW - NI NEWRY MAIN 0.98 79.3 80.3 81.6 82.8 84.1 85.5 86.8 

NEW - I NEWBRIDGE 0.98 36.0 25.2 25.9 26.7 27.2 27.7 28.3 

OLD OLDCOURT 0.94 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

OMA OMAGH MAIN 0.98 54.8 55.4 56.2 57.0 57.8 58.6 59.4 

OUG OUGHTRAGH 0.98 24.4 24.6 25.3 26.1 26.6 27.1 27.6 

PB POOLBEG 0.96 197.5 210.2 215.9 221.8 225.9 230.0 234.2 

PLA PLATIN 0.95 29.0 29.0 29.0 29.0 29.0 29.0 29.0 

PLS PORTLAOISE 0.96 43.9 44.2 45.5 33.9 34.6 35.3 36.0 

PSW BELFAST - PSW 0.98 52.2 52.9 53.7 - - - - 

RAL RALAPPANE 0.95 - 61.0 61.0 61.0 61.0 61.0 61.0 

RAT - NI RATHGAEL MAIN 0.98 66.4 67.3 68.2 69.2 70.2 71.2 72.2 

RAT - I RATHKEALE 0.96 27.3 27.5 28.3 29.1 29.6 30.2 30.8 

RIC RICHMOND 0.97 31.6 31.9 32.8 33.7 34.4 35.0 35.7 

RNW RINAWADE 0.95 15.2 15.2 15.2 15.2 15.2 15.2 15.2 

ROS ROSEBANK MAIN 0.98 41.7 42.1 42.6 43.0 43.5 34.1 34.6 

RSY RINGASKIDDY 0.97 4.0 4.1 4.2 4.3 4.4 4.5 4.6 

RYB RYEBROOK 0.95 102.6 102.6 102.6 102.6 102.6 102.6 102.6 

SAL SALTHILL 0.97 67.7 68.1 69.9 71.8 73.1 74.3 75.7 

SCR SCREEB 0.98 12.3 12.4 12.8 13.1 13.4 13.6 13.9 

SHE SHELTON ABBEY 0.94 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

SKL SHANKILL 0.96 55.5 55.9 57.5 59.2 60.3 61.5 62.7 

SLI SLIGO 0.98 51.5 51.9 53.4 55.0 56.0 57.1 58.2 

SNG SINGLAND 0.99 16.5 16.7 17.1 17.6 18.0 18.3 18.7 

SOM SOMERSET 0.97 19.5 19.7 20.2 20.8 21.2 21.6 22.0 

SOR SORNE HILL 0.95 7.9 7.9 8.1 8.4 8.5 8.7 8.9 

SPR SPRINGTOWN MAIN 0.98 32.0 32.4 32.9 33.5 34.0 34.6 35.2 

STR - NI STRABANE MAIN 0.98 35.8 36.3 36.8 37.3 37.9 38.5 39.0 

STR - I STRATFORD 0.97 22.3 22.4 23.1 23.7 24.2 24.7 25.1 

TBG TRABEG 0.98 77.6 78.2 80.4 82.7 84.4 86.0 87.6 
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Table  C-1  Demand Forecasts  a t  T im e of  Wi n t er  P eak  ( c o nt i n u e d)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

TBK TULLABRACK 0.95 11.4 11.5 11.8 12.2 12.4 12.7 12.9 

THU THURLES 0.95 37.6 37.9 39.0 40.1 40.9 41.6 42.4 

TIP TIPPERARY 0.96 22.2 22.4 23.0 23.7 24.2 24.6 25.1 

TLK TRILLICK 0.95 28.1 28.4 29.2 30.0 30.6 31.2 31.8 

TON TONROE 0.95 14.8 14.9 15.4 15.8 16.1 16.4 16.7 

TRI TRIEN 0.97 36.0 36.3 37.3 38.4 39.1 39.9 40.6 

TRL TRALEE 0.97 47.5 47.9 49.2 50.6 51.6 52.6 53.6 

TSB THORNSBERRY 0.98 29.8 30.0 30.9 31.7 32.4 33.0 33.6 

WAR 
WARINGSTOWN 
MAIN 

0.98 63.6 64.3 65.1 65.9 66.7 67.6 68.4 

WAT WATERFORD 0.97 73.7 74.0 75.4 76.7 77.7 78.6 79.6 

WEX WEXFORD 0.97 51.7 52.1 53.6 55.1 56.2 57.3 58.4 

WHI WHITEGATE 0.95 7.0 7.0 7.0 7.0 7.0 7.0 7.0 

Total 6,277 6,412 6,555 6,700 6,810 6,921 7,035 
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Tabl e  C-2  Demand Forecasts  a t  T ime of  Summer  P eak  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

AA ARDNACRUSHA 0.95 32.4 31.9 32.9 33.9 34.6 35.2 35.9 

AD AGHADA 1.00 1.2 1.1 1.2 1.2 1.2 1.3 1.3 

AGH AGHYOULE MAIN 0.96 10.2 10.3 10.4 10.5 10.6 10.6 10.7 

AGY ARDNAGAPPARY 0.95 - - - 12.2 12.4 12.6 12.9 

AHA AHANE 0.98 3.7 3.6 3.8 3.9 3.9 4.0 4.1 

AIR 
BELFAST - AIRPORT 
ROAD MAIN 

0.96 - - - - - 32.5 32.5 

ANR ANNER 0.94 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

ANT ANTRIM MAIN 0.96 37.1 37.6 38.1 38.7 39.3 39.7 40.3 

ARI ARIGNA 0.97 4.3 4.2 4.4 4.5 4.6 4.7 4.8 

ARK ARKLOW 0.98 23.1 22.8 23.5 24.2 24.7 25.2 25.7 

ATH ATHLONE 0.96 48.9 44.5 45.8 47.2 48.2 49.1 50.1 

ATY ATHY 0.96 12.2 12.1 12.4 12.8 13.1 13.3 13.6 

BAL BALTRASNA 0.97 10.9 10.8 10.9 11.1 11.2 11.3 11.4 

BAN - NI BANDBRIDGE MAIN 0.96 30.0 30.4 30.8 31.3 31.8 32.1 32.6 

BAN - I BANDON 0.94 23.0 30.3 31.2 32.2 32.8 33.5 34.2 

BAR BARRYMORE 0.98 21.4 21.1 21.7 22.4 22.8 23.3 23.8 

BCM BALLYCUMMIN - - - - - - - 8.7 

BDA BARODA 0.95 9.5 9.5 19.4 19.7 19.9 20.1 20.3 

BDN BALLYDINE 0.94 14.9 14.8 15.1 15.4 15.6 15.8 16.0 

BEG BALLYBEG 0.97 9.6 9.5 9.8 10.1 10.3 10.5 10.7 

BGT BALLYRAGGET - - - - - 20.4 20.8 21.2 

BIN BINBANE 0.95 14.4 14.1 14.6 6.8 7.0 7.1 7.3 

BK BELLACORICK 0.93 5.1 5.1 5.2 5.4 5.5 5.6 5.7 

BLI BALLYLICKEY 0.98 11.9 11.7 12.1 12.5 12.7 13.0 13.2 

BLK BLAKE 0.95 22.7 12.3 12.7 13.1 13.3 13.6 13.9 

BMA 
BALLYMENA MESH 
(RURAL) 

0.96 40.4 40.9 41.5 29.9 30.5 31.0 31.7 

BMA 
BALLYMENA SWBD 
(TOWN) 

0.96 35.4 35.8 36.4 37.0 37.6 38.0 38.6 

BNH BALLYNAHINCH MAIN 0.96 43.5 44.1 44.7 45.4 46.0 46.5 47.2 

BNM 
BELFAST - BELFAST 
NORTH MAIN 

0.96 - - - 42.7 43.3 43.7 44.3 

BOG BANOGE 0.95 12.3 12.1 12.5 12.8 13.1 13.4 13.6 

BRA BRACKLONE 0.97 - 10.0 10.3 10.6 10.8 11.1 11.3 

BRI BRINNY 0.95 4.6 4.6 4.6 4.6 4.6 4.6 4.6 

BRY BARNAHELY 0.96 32.0 31.5 32.5 33.4 34.1 34.8 35.5 
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Tabl e  C-2  Demand Forecasts  at  T i me of  Summer  P eak  (cont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

BUT BUTLERSTOWN 0.98 24.5 24.2 24.9 25.6 26.1 26.7 27.2 

CAH CAHIR 0.96 19.6 19.3 19.9 20.5 20.9 21.3 21.7 

CAR 
BELFAST - CARNMONEY 
MAIN 

0.96 34.1 34.5 35.1 35.6 36.2 36.6 37.1 

CBG CARROWBEG 0.96 17.2 17.0 17.5 18.0 18.4 18.7 19.1 

CBR CASTLEBAR 0.97 25.1 24.7 25.5 26.2 26.7 27.3 27.8 

CDY CORDERRY 0.95 2.6 2.6 2.7 2.8 2.8 2.9 2.9 

CEN 
BELFAST - BELFAST 
CENTRAL MAIN 

0.96 48.0 48.6 49.5 50.4 51.4 52.0 53.0 

CF CATHALEEN'S FALL 0.95 14.5 14.3 14.7 15.2 15.5 15.8 16.1 

CFM CASTLEFARM 0.95 49.0 49.0 49.0 49.0 49.0 49.0 49.0 

CHA CHARLEVILLE 0.91 16.0 15.8 16.3 16.8 17.1 17.4 17.8 

CKM CARRICKMINES 0.97 235.3 250.9 257.8 264.9 269.9 274.8 280.0 

CLN CLOON 0.94 18.3 21.7 22.3 23.0 23.5 23.9 24.4 

CLW CARLOW 0.96 54.5 53.9 55.1 56.3 57.2 58.1 59.0 

COL - NI COLERAINE MAIN 0.96 33.4 33.8 34.4 34.9 35.4 35.7 36.3 

COL - I COLLEGE PARK 0.96 49.0 48.7 49.3 50.0 50.5 50.9 51.4 

COS CARICKONSHANNON 0.98 18.6 18.4 18.9 19.5 19.9 20.3 20.7 

COW COW CROSS 0.99 14.9 14.7 15.2 15.6 15.9 16.2 16.6 

CPS COOLKEERAGH MAIN 0.96 25.6 26.0 26.4 26.8 27.3 27.6 28.1 

CRA CRANE 0.96 21.2 20.9 21.5 22.2 22.6 23.1 23.5 

CRE 
BELFAST - CREGAGH 
MAIN 

0.96 56.5 57.2 58.0 58.9 59.7 49.5 50.4 

CRG CREAGH MAIN 0.96 20.0 20.3 20.5 32.6 32.8 33.0 33.3 

CRO COOLROE 0.99 11.2 11.1 11.4 11.7 12.0 12.2 12.4 

CVW CASTLEVIEW 0.98 23.5 23.2 23.9 24.6 25.1 25.6 26.1 

DAL DALLOW 0.96 12.5 12.3 12.7 13.1 13.3 13.6 13.9 

DDK DUNDALK 0.96 45.9 45.3 27.8 28.6 29.2 29.7 30.3 

DFR DUNFIRTH 0.96 3.6 3.5 3.6 3.7 3.8 3.9 4.0 

DGN DUNGARVAN 0.97 30.5 30.1 31.0 31.9 32.5 33.2 33.8 

DLT DALTON 0.96 20.5 20.2 20.8 21.5 21.9 22.3 22.8 

DMY DUNMANWAY 0.95 25.6 21.7 22.4 23.0 23.5 24.0 24.4 

DON 
BELFAST - DONEGALL 
MAIN (NORTH) 

0.96 46.7 47.3 48.0 48.7 49.4 49.9 50.6 

DON 
BELFAST - DONEGALL 
MAIN (SOUTH) 

0.96 44.4 44.9 45.5 46.2 46.9 47.3 48.0 

DOO DOON 0.96 25.6 25.2 25.9 26.5 27.0 27.4 27.9 
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Tabl e  C-2  Demand Forecasts  at  T i me of  Summer  P eak  (cont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

DRU - NI DRUMNAKELLY MAIN 0.96 75.9 77.0 78.3 79.7 81.1 82.1 83.6 

DRU - I DRUMLINE 0.94 25.1 34.8 35.5 36.3 36.8 37.3 37.9 

DRY DRYBRIDGE 0.97 57.1 56.2 53.4 55.0 56.1 57.2 58.3 

DUN DUNGANNON MAIN 0.96 64.9 65.7 66.8 68.0 69.1 69.9 71.1 

EDE EDEN MAIN 0.96 25.7 26.0 26.4 26.8 27.2 27.4 27.8 

ENN - NI ENNISKILLEN MAIN 0.96 44.4 45.0 45.7 46.4 47.1 47.6 48.3 

ENN - I ENNIS 0.96 44.1 43.4 44.7 46.0 47.0 47.9 48.9 

FIN - NI 
BELFAST - FINAGHY 
MAIN 

0.96 27.6 27.9 28.4 28.8 29.3 29.6 30.0 

FIN - I FINGLAS 0.92 324.0 319.7 328.3 337.2 343.4 349.5 355.9 

GAL GALWAY 0.98 72.0 70.9 73.1 75.2 76.7 78.3 79.8 

GI GREAT ISLAND 0.95 7.7 7.6 7.8 8.0 0.2 0.2 0.2 

GIL GILRA 0.95 10.4 10.4 10.4 10.4 10.4 10.4 10.4 

GLE - NI 
BELFAST - 
GLENGORMLEY MAIN 

0.96 12.9 13.1 13.3 13.5 13.7 13.8 14.0 

GLE - ROI GLENLARA 0.93 10.3 10.1 10.4 10.7 11.0 11.2 11.4 

GRI GRIFFINRATH 0.98 36.0 34.3 35.3 36.3 37.1 37.8 38.6 

GWE GORTAWEE 0.95 28.2 28.1 28.3 28.5 28.6 28.8 29.0 

HTS HARNETTS CROSS 0.96 - - 6.7 6.9 7.1 7.2 7.3 

IKE IKERRIN 0.94 24.6 24.2 24.9 25.7 26.2 26.7 27.3 

INC INCHICORE 0.96 324.4 331.0 339.1 347.5 353.3 359.1 365.2 

KBY KILBARRY 0.97 58.3 57.4 59.2 60.9 62.2 63.4 64.7 

KER KNOCKERAGH 0.96 33.4 32.9 33.9 34.9 35.6 36.3 37.0 

KIN KINNEGAD 0.95 10.2 10.2 10.2 10.2 10.2 10.2 10.2 

KKY KILKENNY 0.95 49.8 49.0 50.5 52.0 44.1 45.0 45.9 

KNM KNOCKMULLEN - - - - - 8.0 8.2 8.3 

KNO BELFAST - KNOCK MAIN 0.96 49.5 50.1 50.8 51.6 52.3 45.8 46.6 

KTL KILTEEL 0.91 21.1 28.5 29.4 30.2 30.8 31.5 32.1 

KTN KILLOTERAN 0.96 15.2 15.0 15.4 15.9 16.2 16.5 16.9 

KUR KNOCKUMBER 0.95 23.0 23.0 23.0 23.0 23.0 23.0 23.0 

LA LANESBORO 0.96 10.6 10.5 10.8 11.1 11.3 11.5 11.8 

LAR LARNE MAIN 0.96 33.0 33.5 34.0 34.5 35.0 35.4 35.9 

LET LETTERKENNY 0.94 42.2 41.6 42.8 40.1 40.9 41.7 42.6 

LIB LIBERTY 0.95 18.3 18.1 18.6 19.2 19.5 19.9 20.3 

LIM - NI LIMAVADY MAIN 0.96 17.7 17.9 18.2 18.4 18.7 18.9 19.2 

LIM - I LIMERICK 0.98 71.7 70.7 72.8 74.9 76.5 69.5 70.9 
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Tabl e  C-2  Demand Forecasts  at  T i me of  Summer  P eak  (cont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

LIS - NI LISBURN MAIN 0.96 51.0 51.6 52.4 53.2 54.1 54.7 55.5 

LIS - I LISDRUM 0.95 21.9 21.6 22.2 22.9 23.4 23.8 24.3 

LMR LISAGHMORE MAIN 0.96 37.3 37.7 38.3 38.9 39.5 39.9 40.5 

LOG LOGUESTOWN MAIN 0.96 34.8 35.3 35.8 36.3 36.8 37.1 37.7 

LSN LISHEEN 0.95 16.6 16.6 16.6 16.6 16.6 16.6 16.6 

MAC MACROOM 1.00 14.3 9.9 3.5 3.6 3.7 3.8 3.8 

MAL MALLOW 0.94 14.2 14.0 14.4 14.8 15.1 15.4 15.7 

MCE MACETOWN 0.98 25.0 24.8 25.3 25.9 26.4 26.8 27.2 

MID MIDLETON 0.97 23.2 22.9 23.6 24.3 24.8 25.3 25.8 

MLN MULLAGHARLIN 0.95 5.2 5.2 28.6 29.3 29.7 30.2 30.7 

MON MONREAD 0.96 20.7 20.6 20.9 21.2 21.5 21.7 21.9 

MOY MOY 0.98 17.9 17.7 18.2 18.8 19.1 19.5 19.9 

MR MARINA 0.98 17.9 17.6 18.1 18.7 19.1 19.4 19.8 

MTH MEATH HILL 0.91 31.6 31.2 32.1 33.0 33.7 34.4 35.1 

MUL MULLINGAR 0.95 30.8 30.4 31.3 32.2 32.8 33.5 34.2 

MUN MUNGRET 0.95 22.0 22.0 22.0 22.0 22.0 22.0 22.0 

NAR NEWTOWNARDS MAIN 0.96 33.5 33.9 34.4 34.9 35.4 35.7 36.3 

NAV NAVAN 0.96 46.1 45.5 46.8 48.2 49.2 50.2 51.2 

NEN NENAGH 0.95 22.3 22.0 22.6 23.3 23.8 24.2 24.7 

NEW - NI NEWRY MAIN 0.96 60.8 61.5 62.5 63.5 64.5 65.1 66.1 

NEW - I NEWBRIDGE 0.96 29.0 20.9 11.6 11.9 12.2 12.4 12.7 

OLD OLDCOURT 0.94 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

OMA OMAGH MAIN 0.96 43.0 43.5 44.1 44.7 45.3 45.7 46.3 

OUG OUGHTRAGH 0.98 19.0 18.7 19.3 19.8 20.2 20.6 21.1 

PB POOLBEG 0.98 176.5 185.1 190.3 195.7 199.4 203.2 207.0 

PLA PLATIN 0.95 29.0 29.0 29.0 29.0 29.0 29.0 29.0 

PLS PORTLAOISE 0.95 41.7 41.1 42.3 43.5 33.0 33.7 34.3 

PSW BELFAST - PSW 0.96 41.0 41.5 42.1 - - - - 

RAL RALAPPANE 0.95 - 61.0 61.0 61.0 61.0 61.0 61.0 

RAT - NI RATHGAEL MAIN 0.96 47.2 47.8 48.5 49.2 49.9 50.3 51.1 

RAT - I RATHKEALE 0.93 20.0 19.7 20.3 20.9 21.3 21.7 22.2 

RIC RICHMOND 0.95 26.1 25.7 26.5 27.2 27.8 28.3 28.9 

RNW RINAWADE 0.95 15.2 15.2 15.2 15.2 15.2 15.2 15.2 

ROS ROSEBANK MAIN 0.96 30.7 31.0 31.4 31.7 32.0 25.0 25.4 

RSY RINGASKIDDY 0.99 1.9 1.8 1.9 2.0 2.0 2.0 2.1 
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Tabl e  C-2  Demand Forecasts  at  T i me of  Summer  P eak  (cont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

RYB RYEBROOK 0.95 81.0 102.6 102.6 102.6 102.6 102.6 102.6 

SAL SALTHILL 0.96 58.1 46.5 47.7 49.0 49.8 50.7 51.6 

SCR SCREEB 0.98 0.0 10.8 11.1 11.4 11.7 11.9 12.2 

SHE SHELTON ABBEY 0.94 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

SKL SHANKILL 0.94 49.6 48.9 50.3 51.8 52.9 53.9 55.0 

SLI SLIGO 0.97 39.3 38.7 39.8 41.0 41.9 42.7 43.5 

SNG SINGLAND 0.95 9.7 9.5 9.8 10.1 10.3 10.5 10.7 

SOM SOMERSET 0.95 16.8 16.5 17.0 17.5 17.9 18.3 18.6 

SOR SORNE HILL 0.95 2.2 2.2 2.2 2.3 2.4 2.4 2.4 

SPR SPRINGTOWN MAIN 0.96 26.0 26.3 26.7 27.2 27.6 27.9 28.4 

STR - NI STRABANE MAIN 0.96 26.0 26.3 26.7 27.1 27.5 27.8 28.2 

STR - I STRATFORD 0.95 7.7 7.6 7.8 8.1 8.2 8.4 8.6 

TBG TRABEG 0.98 50.9 50.2 51.7 53.2 54.3 55.4 56.5 

TBK TULLABRACK 0.94 7.4 7.3 7.5 7.7 7.9 8.0 8.2 

THU THURLES 0.95 22.3 21.9 22.6 23.3 23.7 24.2 24.7 

TIP TIPPERARY 0.95 12.1 12.0 12.3 12.7 12.9 13.2 13.5 

TLK TRILLICK 0.99 8.8 8.6 8.9 9.1 9.3 9.5 9.7 

TON TONROE 0.93 8.5 8.3 8.6 8.8 9.0 9.2 9.4 

TRI TRIEN 0.95 22.2 21.8 22.5 23.2 23.6 24.1 24.6 

TRL TRALEE 0.99 35.1 34.6 35.6 36.7 37.4 38.2 38.9 

TSB THORNSBERRY 0.95 25.9 25.5 26.2 27.0 27.6 28.1 28.7 

WAR WARINGSTOWN MAIN 0.96 52.4 52.9 53.6 54.3 55.0 55.4 56.1 

WAT WATERFORD 0.96 37.1 64.1 65.1 66.3 67.1 67.8 68.6 

WEX WEXFORD 0.96 33.5 33.0 34.0 35.0 35.7 36.4 37.1 

WHI WHITEGATE 0.95 7.0 7.0 7.0 7.0 7.0 7.0 7.0 

Total 4,992 5,122 5,236 5,352 5,441 5,521 5,621 
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Tabl e  C-3  Demand Forecasts  a t  T ime of  Summer  Val ley  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

AA ARDNACRUSHA 0.96 16.9 15.6 16.2 16.8 17.2 17.6 18.0 

AD AGHADA 0.71 0.6 0.6 0.6 0.6 0.7 0.7 0.7 

AGH AGHYOULE MAIN 0.96 3.7 3.7 3.8 3.8 3.8 3.9 3.9 

AGY ARDNAGAPPARY 0.95 0.0 0.0 0.0 4.1 4.2 4.3 4.4 

AHA AHANE 0.99 0.7 0.7 0.7 0.7 0.7 0.7 0.7 

AIR 
BELFAST - AIRPORT ROAD 
MAIN 

0.96 - - - - - 8.8 8.8 

ANR ANNER 0.94 11.0 11.0 11.0 11.0 11.0 11.0 11.0 

ANT ANTRIM MAIN 0.96 16.5 16.7 16.9 17.2 17.4 17.7 17.9 

ARI ARIGNA 1.00 1.6 1.5 1.5 1.6 1.6 1.7 1.7 

ARK ARKLOW 1.00 8.5 7.9 8.2 8.5 8.7 8.9 9.1 

ATH ATHLONE 0.98 8.7 6.8 7.1 7.3 7.5 7.7 7.9 

ATY ATHY 0.98 4.3 4.0 4.1 4.2 4.3 4.5 4.6 

BAL BALTRASNA 0.96 3.6 3.5 3.5 3.6 3.6 3.7 3.7 

BAN - NI BANDBRIDGE MAIN 0.96 10.4 10.5 10.7 10.8 11.0 11.1 11.3 

BAN - I BANDON 0.96 11.2 12.9 13.4 13.9 14.2 14.6 14.9 

BAR BARRYMORE 0.94 9.1 8.5 8.8 9.1 9.3 9.5 9.7 

BCM BALLYCUMMIN - - - - - - - 3.0 

BDA BARODA 0.95 9.5 9.5 12.8 12.9 13.0 13.1 13.2 

BDN BALLYDINE 0.96 5.5 5.3 5.4 5.5 5.5 5.6 5.7 

BEG BALLYBEG 0.97 3.4 3.2 3.3 3.4 3.5 3.6 3.6 

BGT BALLYRAGGET - - - - - 6.9 7.1 7.2 

BIN BINBANE 1.00 6.9 6.4 6.6 4.1 4.2 4.3 4.4 

BK BELLACORICK 0.89 2.2 2.0 2.1 2.2 2.2 2.3 2.3 

BLI BALLYLICKEY 0.94 4.0 3.7 3.8 3.9 4.0 4.1 4.2 

BLK BLAKE 1.00 8.2 4.2 4.3 4.5 4.6 4.7 4.8 

BMA 
BALLYMENA MESH 
(RURAL) 

0.96 11.7 11.9 12.1 8.7 8.8 9.0 9.2 

BMA 
BALLYMENA SWBD 
(TOWN) 

0.96 12.8 13.0 13.2 13.4 13.6 13.8 14.0 

BNH BALLYNAHINCH MAIN 0.96 14.8 15.0 15.2 15.4 15.7 15.9 16.1 

BNM 
BELFAST - BELFAST 
NORTH MAIN 

0.96 - - - 18.6 18.9 19.1 19.4 

BOG BANOGE 0.95 4.4 4.0 4.2 4.3 4.4 4.5 4.7 

BRA BRACKLONE 0.97 0.0 3.3 3.5 3.6 3.7 3.8 3.9 

BRI BRINNY 0.95 4.6 4.6 4.6 4.6 4.6 4.6 4.6 

BRY BARNAHELY 0.98 21.1 19.5 20.2 20.9 21.4 22.0 22.5 
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Tabl e  C-3  Demand Forecasts  a t  T ime of  Summer  Val ley  (c ont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

BUT BUTLERSTOWN 0.99 10.1 9.3 9.6 10.0 10.2 10.5 10.7 

CAH CAHIR 0.99 8.6 7.9 8.2 8.5 8.7 8.9 9.1 

CAR 
BELFAST - CARNMONEY 
MAIN 

0.96 13.4 13.5 13.7 13.9 14.1 14.4 14.6 

CBG CARROWBEG 0.96 6.1 5.7 5.9 6.1 6.2 6.4 6.5 

CBR CASTLEBAR 1.00 14.0 13.0 13.4 13.9 14.3 14.6 15.0 

CDY CORDERRY 0.94 0.5 0.5 0.5 0.5 0.5 0.5 0.6 

CEN 
BELFAST - BELFAST 
CENTRAL MAIN 

0.96 17.4 17.6 17.9 18.2 18.6 18.9 19.2 

CF CATHALEEN'S FALL 0.94 7.4 6.8 7.0 7.3 7.5 7.7 7.8 

CFM CASTLEFARM 0.95 44.0 44.0 44.0 44.0 44.0 44.0 44.0 

CHA CHARLEVILLE 0.90 9.1 8.4 8.7 9.0 9.2 9.5 9.7 

CKM CARRICKMINES 0.97 91.5 103.5 106.6 109.8 112.0 114.2 116.5 

CLN CLOON 0.97 6.3 7.0 7.3 7.6 7.7 7.9 8.1 

CLW CARLOW 0.98 25.2 24.3 24.7 25.1 25.4 25.7 26.0 

COL - NI COLERAINE MAIN 0.96 11.8 11.9 12.1 12.2 12.4 12.6 12.8 

COL - I COLLEGE PARK 0.96 36.4 35.6 36.0 36.3 36.5 36.7 37.0 

COS CARICKONSHANNON 1.00 7.9 7.3 7.6 7.9 8.0 8.2 8.4 

COW COW CROSS 1.00 9.1 8.4 8.8 9.1 9.3 9.5 9.7 

CPS COOLKEERAGH MAIN 0.96 9.3 9.4 9.6 9.7 9.9 10.0 10.2 

CRA CRANE 0.99 8.5 7.9 8.2 8.5 8.7 8.9 9.1 

CRE BELFAST - CREGAGH MAIN 0.96 18.4 18.6 18.9 19.1 19.4 16.2 16.5 

CRG CREAGH MAIN 0.96 7.3 7.3 7.4 11.8 11.9 12.0 12.1 

CRO COOLROE 1.00 5.5 5.0 5.2 5.4 5.5 5.7 5.8 

CVW CASTLEVIEW 0.99 8.7 8.1 8.3 8.6 8.9 9.1 9.3 

DAL DALLOW 0.99 1.4 1.3 1.3 1.4 1.4 1.4 1.5 

DDK DUNDALK 1.00 15.9 14.7 8.9 9.2 9.4 9.7 9.9 

DFR DUNFIRTH 1.00 1.5 1.4 1.4 1.5 1.5 1.6 1.6 

DGN DUNGARVAN 0.99 11.1 10.3 10.6 11.0 11.3 11.6 11.8 

DLT DALTON 0.99 15.5 14.3 14.8 15.4 15.7 16.1 16.5 

DMY DUNMANWAY 0.99 10.4 8.5 8.8 9.1 9.3 9.5 9.8 

DON 
BELFAST - DONEGALL 
MAIN (NORTH) 

0.96 19.0 19.2 19.5 19.8 20.0 20.3 20.6 

DON 
BELFAST - DONEGALL 
MAIN (SOUTH) 

0.96 15.8 16.0 16.2 16.4 16.7 16.9 17.1 

DOO DOON 0.98 11.3 10.7 11.0 11.2 11.4 11.6 11.8 

DRU - NI DRUMNAKELLY MAIN 0.96 24.2 24.5 25.0 25.4 25.8 26.3 26.7 
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Tabl e  C-3  Demand Forecasts  a t  T ime of  Summer  Val ley  (c ont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

DRU - I DRUMLINE 0.96 9.9 19.2 19.5 19.8 20.1 20.3 20.6 

DRY DRYBRIDGE 1.00 22.4 20.6 19.9 20.6 21.1 21.6 22.1 

DUN DUNGANNON MAIN 0.96 23.5 23.8 24.2 24.6 25.0 25.4 25.8 

EDE EDEN MAIN 0.96 11.8 11.9 12.1 12.3 12.4 12.6 12.8 

ENN - NI ENNISKILLEN MAIN 0.96 14.9 15.1 15.4 15.6 15.8 16.1 16.3 

ENN - I ENNIS 0.99 18.5 17.1 17.7 18.3 18.8 19.2 19.7 

FIN - NI BELFAST - FINAGHY MAIN 0.96 12.3 12.4 12.6 12.8 13.0 13.2 13.4 

FIN - I FINGLAS 0.97 150.1 140.7 144.8 149.1 152.1 155.1 158.2 

GAL GALWAY 1.00 31.8 29.4 30.4 31.5 32.3 33.1 33.9 

GI GREAT ISLAND 0.97 4.1 3.8 4.0 4.1 1.4 1.4 1.4 

GIL GILRA 0.95 10.4 10.4 10.4 10.4 10.4 10.4 10.4 

GLE - NI 
BELFAST - GLENGORMLEY 
MAIN 

0.96 2.6 2.7 2.7 2.7 2.8 2.8 2.9 

GLE - I GLENLARA 0.97 5.3 4.9 5.1 5.3 5.4 5.5 5.7 

GRI GRIFFINRATH 1.00 13.6 12.2 12.6 13.0 13.4 13.7 14.0 

GWE GORTAWEE 0.96 19.6 19.4 19.4 19.5 19.6 19.7 19.7 

HTS HARNETTS CROSS 0.96 - - 2.3 2.3 2.4 2.4 2.5 

IKE IKERRIN 0.98 8.4 7.7 8.0 8.3 8.5 8.7 8.9 

INC INCHICORE 0.96 151.6 152.6 156.5 160.6 163.4 166.2 169.2 

KBY KILBARRY 1.00 22.3 20.6 21.4 22.1 22.7 23.2 23.8 

KER KNOCKERAGH 1.00 12.2 11.3 11.7 12.1 12.4 12.7 13.0 

KIN KINNEGAD 0.95 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

KKY KILKENNY 0.99 14.5 13.4 13.9 14.4 11.7 12.0 12.3 

KNM KNOCKMULLEN - - - - - 2.8 2.9 3.0 

KNO BELFAST - KNOCK MAIN 0.96 19.6 19.8 20.1 20.3 20.6 18.2 18.5 

KTL KILTEEL 0.27 13.0 14.6 15.1 15.7 16.0 16.4 16.8 

KTN KILLOTERAN 0.97 5.3 4.9 5.1 5.3 5.4 5.5 5.7 

KUR KNOCKUMBER 0.95 23.0 23.0 23.0 23.0 23.0 23.0 23.0 

LA LANESBORO 0.98 4.2 3.9 4.0 4.1 4.2 4.3 4.5 

LAR LARNE MAIN 0.96 10.5 10.7 10.8 11.0 11.1 11.3 11.5 

LET LETTERKENNY 0.99 17.7 16.3 16.9 16.2 16.6 17.0 17.4 

LIB LIBERTY 0.95 6.1 5.7 5.9 6.1 6.2 6.4 6.5 

LIM - NI LIMAVADY MAIN 0.96 6.0 6.1 6.2 6.2 6.3 6.4 6.5 

LIM - I LIMERICK 1.00 28.9 26.7 27.7 28.7 29.4 27.2 27.8 

LIS - NI LISBURN MAIN 0.96 16.3 16.5 16.7 17.0 17.2 17.5 17.8 
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Tabl e  C-3  Demand Forecasts  a t  T ime of  Summer  Val ley  (c ont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

LIS - I LISDRUM 0.98 8.0 7.4 7.7 7.9 8.1 8.3 8.5 

LMR LISAGHMORE MAIN 0.96 14.8 15.0 15.2 15.4 15.7 15.9 16.1 

LOG LOGUESTOWN MAIN 0.96 13.8 14.0 14.2 14.4 14.6 14.8 15.0 

LSN LISHEEN 0.95 16.6 16.6 16.6 16.6 16.6 16.6 16.6 

MAC MACROOM 0.83 5.2 3.4 1.3 1.3 1.4 1.4 1.4 

MAL MALLOW 0.94 1.7 1.6 1.6 1.7 1.7 1.8 1.8 

MCE MACETOWN 0.99 14.4 13.7 14.0 14.3 14.6 14.8 15.0 

MID MIDLETON 0.98 10.4 9.6 10.0 10.4 10.6 10.9 11.1 

MLN MULLAGHARLIN 0.95 2.0 2.0 9.8 10.1 10.3 10.5 10.7 

MON MONREAD 0.96 13.4 13.1 13.2 13.3 13.4 13.5 13.6 

MOY MOY 1.00 7.7 7.1 7.4 7.6 7.8 8.0 8.2 

MR MARINA 0.99 5.2 4.8 5.0 5.1 5.3 5.4 5.5 

MTH MEATH HILL 0.93 10.2 9.4 9.7 10.1 10.3 10.6 10.8 

MUL MULLINGAR 1.00 10.8 10.0 10.3 10.7 11.0 11.2 11.5 

MUN MUNGRET 0.95 15.0 15.0 15.0 15.0 15.0 15.0 15.0 

NAR NEWTOWNARDS MAIN 0.96 10.9 11.0 11.2 11.3 11.5 11.7 11.8 

NAV NAVAN 0.99 15.2 14.0 14.5 15.1 15.4 15.8 16.2 

NEN NENAGH 0.95 7.9 7.3 7.6 7.9 8.0 8.2 8.4 

NEW - NI NEWRY MAIN 0.96 23.6 23.9 24.3 24.7 25.0 25.4 25.8 

NEW - I NEWBRIDGE 0.90 8.0 4.8 1.7 1.7 1.8 1.8 1.9 

OLD OLDCOURT 0.94 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

OMA OMAGH MAIN 0.96 14.8 14.9 15.1 15.3 15.5 15.7 16.0 

OUG OUGHTRAGH 1.00 8.8 8.1 8.4 8.7 8.9 9.1 9.3 

PB POOLBEG 0.98 66.4 72.6 74.8 77.1 78.7 80.3 82.0 

PLA PLATIN 0.95 21.0 21.0 21.0 21.0 21.0 21.0 21.0 

PLS PORTLAOISE 1.00 16.7 15.5 16.0 16.6 13.1 13.5 13.8 

PSW BELFAST - PSW 0.96 17.9 18.1 18.4 - - - - 

RAL RALAPPANE 0.95 - 61.0 61.0 61.0 61.0 61.0 61.0 

RAT - NI RATHGAEL MAIN 0.96 15.6 15.8 16.0 16.2 16.5 16.7 16.9 

RAT - I RATHKEALE 0.96 7.6 7.0 7.3 7.5 7.7 7.9 8.1 

RIC RICHMOND 0.99 8.6 7.9 8.2 8.5 8.7 8.9 9.1 

RNW RINAWADE 0.95 7.6 7.6 7.6 7.6 7.6 7.6 7.6 

ROS ROSEBANK MAIN 0.96 10.4 10.5 10.6 10.7 10.8 8.5 8.6 

RSY RINGASKIDDY 1.00 1.0 0.9 0.9 1.0 1.0 1.0 1.0 

RYB RYEBROOK 0.95 65.0 82.3 82.3 82.3 82.3 82.3 82.3 
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Tabl e  C-3  Demand Forecasts  a t  T ime of  Summer  Val ley  (c ont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

SAL SALTHILL 0.96 28.0 22.7 23.3 23.9 24.4 24.8 25.3 

SCR SCREEB 0.98 - 3.6 3.7 3.9 4.0 4.1 4.1 

SHE SHELTON ABBEY 0.94 2.3 2.3 2.3 2.3 2.3 2.3 2.3 

SKL SHANKILL 0.98 16.5 15.3 15.8 16.4 16.8 17.2 17.6 

SLI SLIGO 1.00 13.3 12.3 12.7 13.2 13.5 13.8 14.1 

SNG SINGLAND 0.97 2.1 1.9 2.0 2.1 2.1 2.2 2.2 

SOM SOMERSET 1.00 6.4 5.9 6.1 6.3 6.5 6.6 6.8 

SOR SORNE HILL 0.95 0.7 0.7 0.7 0.7 0.7 0.7 0.8 

SPR SPRINGTOWN MAIN 0.96 13.5 13.7 13.9 14.1 14.4 14.6 14.8 

STR - NI STRABANE MAIN 0.96 9.7 9.8 10.0 10.1 10.3 10.4 10.6 

STR - I STRATFORD 1.00 5.2 4.8 5.0 5.1 5.3 5.4 5.5 

TBG TRABEG 0.99 21.4 19.8 20.5 21.2 21.7 22.3 22.8 

TBK TULLABRACK 0.95 3.6 3.3 3.4 3.6 3.6 3.7 3.8 

THU THURLES 0.99 9.3 8.6 8.9 9.2 9.4 9.7 9.9 

TIP TIPPERARY 0.98 4.9 4.5 4.7 4.8 5.0 5.1 5.2 

TLK TRILLICK 0.99 7.3 6.8 7.0 7.3 7.5 7.6 7.8 

TON TONROE 0.97 4.9 4.5 4.7 4.8 4.9 5.1 5.2 

TRI TRIEN 0.96 10.7 9.9 10.3 10.7 10.9 11.2 11.4 

TRL TRALEE 1.00 15.5 14.3 14.8 15.3 15.7 16.1 16.5 

TSB THORNSBERRY 0.98 8.2 7.6 7.9 8.2 8.4 8.6 8.8 

WAR WARINGSTOWN MAIN 0.96 19.5 19.7 19.9 20.2 20.4 20.7 20.9 

WAT WATERFORD 0.96 13.8 40.3 40.7 41.2 41.5 41.9 42.2 

WEX WEXFORD 1.00 11.4 10.6 11.0 11.4 11.6 11.9 12.2 

WHI WHITEGATE 0.95 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Total 2139 2204 2254 2305 2344 2379 2422 
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Table  C-4  Demand Forecasts  a t  T ime of  Autumn Peak  –  Nor thern  I re l and only  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

AGH AGHYOULE MAIN 0.97 11.1 11.2 11.3 11.5 11.6 11.7 11.8 

AIR 
BELFAST - AIRPORT ROAD 
MAIN 

0.97 - - - - - 32.3 32.7 

ANT ANTRIM MAIN 0.97 38.1 38.5 39.1 39.7 40.3 40.8 41.4 

BAN - NI BANDBRIDGE MAIN 0.97 34.9 35.4 35.9 36.5 37.0 37.4 38.0 

BMA 
BALLYMENA MESH 
(RURAL) 

0.97 44.6 45.2 45.9 33.0 33.7 34.3 35.1 

BMA BALLYMENA SWBD (TOWN) 0.97 41.9 42.4 43.1 43.8 44.5 45.1 45.8 

BNH BALLYNAHINCH MAIN 0.97 49.9 50.5 51.3 52.0 52.8 53.4 54.1 

BNM 
BELFAST - BELFAST NORTH 
MAIN 

0.97 - - - 46.3 46.9 47.4 48.1 

CAR 
BELFAST - CARNMONEY 
MAIN 

0.97 35.7 36.1 36.7 37.3 37.8 38.3 38.9 

CEN 
BELFAST - BELFAST 
CENTRAL MAIN 

0.97 52.5 53.2 54.2 55.2 56.2 57.0 58.1 

COL - NI COLERAINE MAIN 0.97 35.5 36.0 36.5 37.1 37.6 38.1 38.6 

CPS COOLKEERAGH MAIN 0.97 28.1 28.4 28.9 29.4 29.9 30.3 30.8 

CRE BELFAST - CREGAGH MAIN 0.97 55.6 56.3 57.1 58.0 58.8 48.8 49.7 

CRG CREAGH MAIN 0.97 21.9 22.2 22.5 35.6 35.9 36.1 36.4 

DON 
BELFAST - DONEGALL MAIN 
(NORTH) 

0.97 51.1 51.7 52.5 53.3 54.1 54.7 55.5 

DON 
BELFAST - DONEGALL MAIN 
(SOUTH) 

0.97 47.2 47.7 48.4 49.1 49.8 50.4 51.1 

DRU DRUMNAKELLY MAIN 0.97 80.4 81.5 83.0 84.5 86.0 87.2 88.7 

DUN DUNGANNON MAIN 0.97 71.0 71.9 73.1 74.4 75.6 76.6 77.9 

EDE EDEN MAIN 0.97 28.3 28.6 29.0 29.5 29.9 30.2 30.6 

ENN - NI ENNISKILLEN MAIN 0.97 46.3 46.9 47.6 48.4 49.1 49.7 50.5 

FIN - NI BELFAST - FINAGHY MAIN 0.97 30.7 31.1 31.6 32.1 32.6 33.0 33.5 

GLE - NI 
BELFAST - GLENGORMLEY 
MAIN 

0.97 16.3 16.5 16.8 17.0 17.3 17.5 17.8 

KNO BELFAST - KNOCK MAIN 0.97 56.3 57.0 57.8 58.6 59.5 52.2 53.0 

LAR LARNE MAIN 0.97 37.4 37.9 38.5 39.1 39.7 40.1 40.7 

LIM - NI LIMAVADY MAIN 0.97 19.7 20.0 20.3 20.6 20.9 21.1 21.4 

LIS - NI LISBURN MAIN 0.97 55.0 55.6 56.5 57.4 58.3 59.0 60.0 

LMR LISAGHMORE MAIN 0.97 41.1 41.6 42.2 42.9 43.5 44.0 44.7 

LOG LOGUESTOWN MAIN 0.97 35.6 36.0 36.5 37.1 37.6 38.0 38.5 

NAR NEWTOWNARDS MAIN 0.97 37.1 37.6 38.1 38.7 39.2 39.7 40.2 

NEW - NI NEWRY MAIN 0.97 66.7 67.5 68.6 69.7 70.8 71.6 72.7 

OMA OMAGH MAIN 0.97 46.3 46.8 47.5 48.2 48.8 49.3 50.0 
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Table  C-4  Demand Forecasts  a t  T ime of  Autumn Peak  –  Nor thern  I re l and only  (cont inued)  

Bus Code Bus Name 
Power 
Factor 

Demand Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 

PSW BELFAST - PSW 0.97 44.4 44.9 45.6 - - - - 

RAT - NI RATHGAEL MAIN 0.97 55.1 55.8 56.6 57.4 58.2 58.8 59.6 

ROS ROSEBANK MAIN 0.97 34.5 34.8 35.2 35.6 36.0 28.1 28.5 

SPR SPRINGTOWN MAIN 0.97 27.8 28.2 28.6 29.1 29.6 30.0 30.5 

STR - NI STRABANE MAIN 0.97 28.5 28.9 29.3 29.7 30.2 30.5 31.0 

WAR WARINGSTOWN MAIN 0.97 56.4 57.0 57.7 58.5 59.2 59.7 60.5 

Total 1463 1481 1503 1526 1549 1572 1596 
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APPENDIX D GENERATION CAPACITY AND DISPATCH DETAILS 

D.1 GENERATION CONNECTED TO THE TRANSMISSION SYSTEM 

Ta b le  D - 1  l is ts  ex i st i ng  an d  commi t ted  future  generat i on  and  the  contract ed  maximum 

export  capac i ty  (MEC)  o f  each  uni t .  Table  D-2 presents  th e  maximum cont inuous  rat ing  

(MCR)  o f  each  uni t  a t  year  end for  each  year  up  to  2018.  Al l  generat ion  capaci ty  f igures  in  

Table  D-1  and  Table  D-2  are  expr essed  in  expor ted  t e r m s  i . e .  g e n e ra t i o n  u n i t  o u t p ut  l es s  t h e 

uni t ’ s  ow n aux i l ia r y  l oad.  Th e uni t s  ar e  g r ouped in  th ese t ables  on a  g eogr aph ic al  basi s .  
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T a b l e  D - 1  M ax i m u m E xp o rt  C a pa ci t i e s  o f  Ex is t i ng  and Commi t t ed  Tr ansmiss ion-Connected  
G enerat i on  

Area Generation Station Unit ID Connected At Fuel Type 
Maximum Export 

Capacity (MW) 

Dublin 

Dublin Bay Power DB1 Irishtown 220 kV Gas/DO 415 

EWIC EW1 Woodland 400 kV N/A 500 

Huntstown  HNC Huntstown 220 kV Gas/DO 352 

Huntstown  HN2 Corduff 220 kV Gas/DO 412 

Mountlucas - Mountlucas 110 kV Wind 79.2 

North Wall NW4 North Wall 220 kV Gas/DO 163 

North Wall NW5 North Wall 220 kV Gas/DO 109 

Poolbeg  PB1 Poolbeg  220 kV Gas/HFO 109.5 

Poolbeg  PB2 Poolbeg  220 kV Gas/HFO 109.5 

Poolbeg  PBC Shellybanks 220 kV Gas/DO 460 

Turlough Hill TH1 Turlough Hill 220 kV Hydro 73 

Turlough Hill TH2 Turlough Hill 220 kV Hydro 73 

Turlough Hill TH3 Turlough Hill 220 kV Hydro 73 

Turlough Hill TH4 Turlough Hill 220 kV Hydro 73 
Dublin Area Total 3001.2 

South-
West 

Aghada AD1 Aghada 220 kV Gas 258 

Aghada AT1 Aghada 220 kV Gas/DO 90 

Aghada AT2 Aghada 220 kV Gas/DO 90 

Aghada AT4 Aghada 220 kV Gas/DO 90 

Aghada CCGT ADC Longpoint 220 kV Gas/DO 431 

Athea - Athea 110 kV Wind 51 

Athea Extension - Athea 110 kV Wind 22 

Aughinish SK3 Sealrock 110 kV Gas/DO 65 

Aughinish SK4 Sealrock 110 kV Gas/DO 65 

Boggeragh - Boggeragh 110 kV Wind 57 

Clahane - Clahane 110 kV Wind 37.8 

Cloghboola - Knocknagashel 110 kV Wind 46 

Coomacheo - Garrow 110 kV Wind 41.2 

Coomacheo Extension - Garrow 110 kV Wind 18 

Coomagearlahy - Coomagearlahy 110 kV Wind 42.5 

Coomagearlahy Extension - Coomagearlahy 110 kV Wind 38.5 

Dromada - Dromada 110 kV Wind 46 

Glanlee - Glanlee 110 kV Wind 29.8 

Glanlee Extension - Glanlee 110 kV Wind 6 

Knockacummer - Knockacummer 110 kV Wind 87 

Knocknagreenan   Carrigadrohid 110 kV Hydro 70 

Lee Hydro LE1 Inniscarra 110 kV Hydro 15 

Lee Hydro LE2 Inniscarra 111 kV Hydro 4 

Lee Hydro LE3 Carrigadrohid 110 kV Hydro 8 

Marina MRT Marina 110 kV Gas 85 

Moneypoint MP2 Moneypoint 380 kV Coal/HFO 287.5 
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T a b l e  D - 1  M ax i m u m E xp o rt  C a pa ci t i e s  o f  Ex is t i ng  and Commi t t ed  Tr ansmiss ion-Connected  
G enerat i on  (c ont i nued)  

Area Generation Station Unit ID Connected At Fuel Type 
Maximum Export 

Capacity (MW) 

South-
West 
(Cont.) 

Moneypoint - Moneypoint 110 kV Wind 21.9 

Suir SUR Cahir 110 kV Gas 98 

Tarbert TB1 Tarbert 110 kV HFO 54 

Tarbert TB2 Tarbert 110 kV HFO 54 

Tarbert TB3 Tarbert 220 kV HFO 240.7 

Tarbert TB4 Tarbert 220 kV HFO 240.7 

Whitegate CCGT WG Glanagow 220 kV Gas/DO 445 

South-West Area Total 3235.6 

Mid-West 

Ardnacrusha AA1,2,3,4 Ardnacrusha 110 kV Hydro 86 

Booltiagh - Booltiagh 110 kV Wind 19.5 

Booltiagh Extension - Booltiagh 110 kV Wind 12 

Derrybrien DBW Derrybrien 110 kV Wind 59.5 

Keelderry - Knockavanna 110 kV Wind 29.8 

Moneypoint MP1 Moneypoint 400 kV Coal/HFO 287.5 

Moneypoint MP3 Moneypoint 400 kV Coal/HFO 287.5 

Tynagh TY Tynagh 220 kV Gas/DO 404 

Mid-West Area Total 1185.8 

South-
East 

Ballywater BWW Ballywater 110 kV Wind 42 

Castledockrill - Castledockrill 110 kV Wind 41.4 

Great Island GI1 Great Island 110 kV HFO 54 

Great Island GI2 Great Island 110 kV HFO 54 

Great Island GI3 Great Island 220 kV HFO 108 

Liffey  LI1 Pollaphuca 110 kV Hydro 15 

Liffey  LI2 Pollaphuca 110 kV Hydro 15 

Liffey  LI4 Pollaphuca 110 kV Hydro 4 

Nore Power NO1 Nore 110 kV Gas/DO 98 

South-East Area Total 431.4 

Midlands 

Cuilleen  - Athlone 110 kV Gas/DO 98.4 

Edenderry Power  ED1 Cushaling 110 kV Peat 121.5 

Edenderry PCP  ED3 Cushaling 110 kV DO 58 

Edenderry PCP  ED5 Cushaling 110 kV DO 58 

Kill Hill - Kill Hill 110 kV Wind 62.5 

Lisheen - Lisheen 110 kV Wind 55 

Rhode PCP RP1 Derryiron 110 kV DO 51.8 

Rhode PCP RP2 Derryiron 110 kV DO 51.8 

West Offaly Power WO4 Shannonbridge 110 kV Peat 141 

Midlands Area Total 698 

North-
West 

Erne ER3 Cathaleen’s Fall 110 kV Hydro 22.5 

Erne ER4 Cathaleen’s Fall 110 kV Hydro 22.5 

Erne ER1 Cliff 110 kV Hydro 10 

Erne ER2 Cliff 110 kV Hydro 10 
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T a b l e  D - 1  M ax i m u m E xp o rt  C a pa ci t i e s  o f  Ex is t i ng  and Commi t t ed  Tr ansmiss ion-Connected  
G enerat i on  (c ont i nued)  

Area Generation Station Unit ID Connected At Fuel Type 
Maximum 

Export 
Capacity (MW) 

North-
West 
(Cont.) 

Golagh GOL Golagh 110 kV Wind 15 

Garvagh - Garvagh 110 kV Wind 58.2 

Kingsmountain - Cunghill 110 kV Wind 34.8 

Lough Ree Power LR4 Lanesboro 110 kV Peat 94 

Meentycat - Meentycat 110 kV Wind 85 

Mulreavy - Mulreavy 110 kV Wind 82 

North-West Area Total 434 

Norht-
East 

Ballakelly BY Ballakelly 220 kV Gas/DO 445 

Bindoo - Ratrussan 110 kV Wind 70 

Caulstown - Platin 110 kV Gas/DO 58 

Mountain Lodge - Ratrussan 110 kV Wind 30.6 

North-East Area Total 603.6 

Northern 
Ireland 

Ballylumford CCGT 10 B10 Ballylumford 110 kV Gas/Gasoil 100 

Ballylumford CCGT 20 B20 Ballylumford 275 kV Steam 180 

Ballylumford CCGT 21 B21 Ballylumford 275 kV Gas/Gasoil 160 

Ballylumford CCGT 22 B22 Ballylumford 275 kV Gas/Gasoil 160 

Ballylumford GT 7 BGT1 Ballylumford 110 kV Gasoil 58 

Ballylumford GT 8 BGT2 Ballylumford 110 kV Gasoil 58 

Ballylumford ST4 B4 Ballylumford 275 kV Gas/HFO 180 

Ballylumford ST5 B5 Ballylumford 275 kV Gas/HFO 180 

Ballylumford ST6 B6 Ballylumford 275 kV Gas/HFO 180 

Coolkeeragh CCGT C30 Coolkeeragh 
275 & 
110 kV Gas/Gasoil 430 

Coolkeeragh GT 8 CGT8 Coolkeeragh 275 kV Gasoil 53 

Kilroot GT 1 KGT1 Kilroot 275 kV Gasoil 29 

Kilroot GT 2 KGT2 Kilroot 275 kV Gasoil 29 

Kilroot GT 3 KGT3 Kilroot 275 kV Gasoil 42 

Kilroot GT 4 KGT4 Kilroot 275 kV Gasoil 42 

Kilroot ST 1 K1 Kilroot 275 kV Coal/Oil 260 

Kilroot ST 2 K2 Kilroot 275 kV Coal/Oil 260 

Moyle - Ballycronan More 275 kV N/A 450 

Slieve Kirk SLK Killyamallaght 110 kV Wind 27.6 
Northern Ireland Total 2878.6 

 

W h er e  d u al  fue l  c a pab i l i ty  e x i st s ,  th e  f u el  t y p e h ig hl i gh ted  i n  r e d  is  ut i l i s ed  t o  m e et  pea k  

demand.
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Tabl e  D-2  Maximum Cont inuous  Rat ing  of  Ex ist ing  and Commit ted  Tr ansmiss ion-Connect ed  

G enerat i on  

Area Generation Station Unit ID 
Maximum Continuous Rating (Exported MW) 

2012 2013 2014 2015 2016 2017 2018 

 

Dublin Bay Power DB1 403 403 403 403 403 403 403 

EWIC EW1 500 500 500 500 500 500 500 

Huntstown  HNC 343 343 343 343 343 343 343 

Huntstown  HN2 400 400 400 400 400 400 400 

Mountlucas - - 79.2 79.2 79.2 79.2 79.2 79.2 

North Wall NW4 163 163 163 163 163 163 163 

North Wall NW5 109 109 109 109 109 109 109 

Poolbeg  PBC 460 460 460 460 460 460 460 

Turlough Hill TH1 73 73 73 73 73 73 73 

Turlough Hill TH2 73 73 73 73 73 73 73 

Turlough Hill TH3 73 73 73 73 73 73 73 

Turlough Hill TH4 73 73 73 73 73 73 73 

Dublin Area Total 2670 2749.2 2749.2 2749.2 2749.2 2749.2 2749.2 

South-
West 
 

Aghada AD1 258 258 258 258 258 258 258 

Aghada AT1 90 90 90 90 90 90 90 

Aghada AT2 90 90 90 90 90 90 90 

Aghada AT4 90 90 90 90 90 90 90 

Aghada CCGT ADC 431 431 431 431 431 431 431 

Athea - 38 48 51 51 51 51 51 

Athea Extension -   22 22 22 22 22 

Aughinish SK3 80.4 80.4 80.4 80.4 80.4 80.4 80.4 

Aughinish SK4 80.4 80.4 80.4 80.4 80.4 80.4 80.4 

Boggeragh - 57 57 57 57 57 57 57 

Clahane - 37.8 37.8 37.8 37.8 37.8 37.8 37.8 

Cloghboola - - - 46 46 46 46 46 

Coomacheo - 41.2 41.2 41.2 41.2 41.2 41.2 41.2 

Coomacheo Extension - 18 18 18 18 18 18 18 

Coomagearlahy - 42.5 42.5 42.5 42.5 42.5 42.5 42.5 

Coomagearlahy Extension - 38.5 38.5 38.5 38.5 38.5 38.5 38.5 

Dromada - 46 46 46 46 46 46 46 

Glanlee - 29.8 29.8 29.8 29.8 29.8 29.8 29.8 

Glanlee Extension - 6 6 6 6 6 6 6 

Knockacummer - 87 87 87 87 87 87 87 

Knocknagreenan - - - - 70 70 70 70 

Lee Hydro LE1 15 15 15 15 15 15 15 

Lee Hydro LE2 4 4 4 4 4 4 4 

Lee Hydro LE3 8 8 8 8 8 8 8 

Marina MRT 85 85 85 85 85 85 85 

Moneypoint MP2 281.5 281.5 281.5 281.5 281.5 281.5 281.5 

Moneypoint - 21.9 21.9 21.9 21.9 21.9 21.9 21.9 

Suir OCGT - 98 98 98 98 98 98 98 

Tarbert TB1 54 54 54 54 54 54 54 

Tarbert TB2 54 54 54 54 54 54 54 

Tarbert TB3 240.7 240.7 240.7 240.7 240.7 240.7 240.7 

Tarbert TB4 240.7 240.7 240.7 240.7 240.7 240.7 240.7 

Whitegen CCGT WG 440.6 440.6 440.6 440.6 440.6 440.6 440.6 

South-West Area Total 3105 3115 3186 3256 3256 3256 3256 
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Tabl e  D-2  Maximum Cont inuous  Rat ing  of  Ex ist ing  and Commit ted  Tr ansmiss ion-Connect ed  

G enerat i on  

Area Generation Station Unit ID 
Maximum Continuous Rating (Exported MW) 

2012 2013 2014 2015 2016 2017 2018 

Mid-West 

Ardnacrusha AA1,2,3,4 86 86 86 86 86 86 86 

Booltiagh - 19.5 19.5 19.5 19.5 19.5 19.5 19.5 

Booltiagh Extension - 12 12 12 12 12 12 12 

Derrybrien - 59.5 59.5 59.5 59.5 59.5 59.5 59.5 

Keelderry - - 29.8 29.8 29.8 29.8 29.8 29.8 

Moneypoint MP1 281.5 281.5 281.5 281.5 281.5 281.5 281.5 

Moneypoint MP3 281.5 281.5 281.5 281.5 281.5 281.5 281.5 

Tynagh TY 382 382 382 382 382 382 382 

Mid-West Area Total 1122 1151.8 1151.8 1151.8 1151.8 1151.8 1151.8 

South-
East 

Ballywater BWW 42 42 42 42 42 42 42 

Castledockrill - 41.4 41.4 41.4 41.4 41.4 41.4 41.4 

Great Island GI1 54 54 54 54 54 54 54 

Great Island GI2 54 54 54 54 54 54 54 

Great Island GI3 108 108 108 108 108 108 108 

Liffey Hydro  LI1 15 15 15 15 15 15 15 

Liffey Hydro  LI2 15 15 15 15 15 15 15 

Liffey Hydro  LI4 4 4 4 4 4 4 4 

Nore Power NO1 98 98 98 98 98 98 98 

South-East Area Total 431.4 431.4 431.4 431.4 431.4 431.4 431.4 

North-East 

Ballakelly BY - 445 445 445 445 445 445 

Bindoo - 70 70 70 70 70 70 70 

Caulstown OCGT - - - 58 58 58 58 58 

Mountain Lodge MLW 30.6 30.6 30.6 30.6 30.6 30.6 30.6 

North-East Area Total 100.6 545.6 603.6 603.6 603.6 603.6 603.6 

Midlands 

Cuilleen OCGT   98.4 98.4 98.4 98.4 98.4 98.4 98.4 

Edenderry Power  ED1 118.3 118.3 118.3 118.3 118.3 118.3 118.3 

Edenderry PCP  ED3 58 58 58 58 58 58 58 

Edenderry PCP  ED5 58 58 58 58 58 58 58 

Kill Hill - - 62.5 62.5 62.5 62.5 62.5 62.5 

Lisheen - 55 55 55 55 55 55 55 

Rhode PCP RP1 51.8 51.8 51.8 51.8 51.8 51.8 51.8 

Rhode PCP RP2 51.8 51.8 51.8 51.8 51.8 51.8 51.8 

West Offaly Power WO4 137 137 137 137 137 137 137 

Midlands Area Total 628.3 690.8 690.8 690.8 690.8 690.8 690.8 

North-
West 

Erne ER3 22.5 22.5 22.5 22.5 22.5 22.5 22.5 

Erne ER4 22.5 22.5 22.5 22.5 22.5 22.5 22.5 

Erne ER1 10 10 10 10 10 10 10 

Erne ER2 10 10 10 10 10 10 10 

Golagh - 15 15 15 15 15 15 15 

Garvagh - 58.2 58.2 58.2 58.2 58.2 58.2 58.2 

Kingsmountain  - 34.8 34.8 34.8 34.8 34.8 34.8 34.8 

Lough Ree Power LR4 91 91 91 91 91 91 91 

Meentycat - 85 85 85 85 85 85 85 

Mulreavy - - 82 82 82 82 82 82 

North-West Area Total 349 431 431 431 431 431 431 
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Tabl e  D-2  Maximum Cont inuous  Rat ing  of  Ex ist ing  and Commit ted  Tr ansmiss ion-Connect ed  

G enerat i on  

Area Generation Station Unit ID 
Maximum Continuous Rating (Exported MW) 

2012 2013 2014 2015 2016 2017 2018 

Northern 
Ireland 

Ballylumford CCGT 10 B10 100 100 100 100 100 100 100 

Ballylumford CCGT 20 B20 180 180 180 180 180 180 180 

Ballylumford CCGT 21 B21 160 160 160 160 160 160 160 

Ballylumford CCGT 22 B22 160 160 160 160 160 160 160 

Ballylumford GT 7 BGT1 58 58 58 58 58 58 58 

Ballylumford GT 8 BGT2 58 58 58 58 58 58 58 

Ballylumford ST 4 B4 180 180 180 180 -  -  -  

Ballylumford ST 5 B5 180 180 180 180 -  -  - 

Ballylumford ST 6 B6 180 180 180 180 -  -  -  

Coolkeeragh CCGT C30 430 430 430 430 430 430 430 

Coolkeeragh GT 8 CGT8 53 53 53 53 53 53 53 

Kilroot GT 1 KGT1 29 29 29 29 29 29 29 

Kilroot GT 2 KGT2 29 29 29 29 29 29 29 

Kilroot GT 3 KGT3 42 42 42 42 42 42 42 

Kilroot GT 4 KGT4 42 42 42 42 42 42 42 

Kilroot ST 1 K1 260 260 260 260 260 260 260 

Kilroot ST 2 K2 260 260 260 260 260 260 260 

Moyle   450 450 450 450 450 450 450 

Slieve Kirk SLK 27.6 27.6 27.6 27.6 27.6 27.6 27.6 
Northern Ireland Total 2878.6 2878.6 2878.6 2878.6 2338.6 2338.6 2338.6 

 

D.2 GENERATION CONNECTED TO THE DISTRIBUTION SYSTEM 

T a b l e  D - 3  l is t s  t h e  t ot al  c a p ac i t y  o f  w i n d  g e n era t i o n th a t  cur r e nt l y  f e eds  i nt o  e ac h 1 1 0  k V 

t ransmi ss ion  s tat ion,  f rom the  di s t r ibut ion  system.  Table  D-3  a l so show s the  capac i ty  o f  

f u t ure  w i nd  g enerat i on  up  t o  2018,  based on  th e  wi nd f arms t h at  c urr ent l y  hav e  s ig ned 

connect ion  ag reements  wi th  the  DSO (as  at  the  beginning  of  Ju ly  2011 ) .  

Tabl e  D-3  Ex is t ing  and Commit ted  Dist r ibut ion-Connected Wind Farm Capaci ty   

A r e a  
1 1 0  k V  
S t a t i o n  

W i n d  F a r m  C a p a c i t y  ( M W )  

2011 2012 2013 2014 2015 2016 2017 2018 

South-
West 

Athea - 7.6 7.6 7.6 7.6 7.6 7.6 7.6 

Ballylickey 38.45 38.45 38.45 61.45 61.45 61.45 61.45 61.45 

Bandon  4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

Boggeragh 20 43.95 43.95 43.95 43.95 43.95 43.95 43.95 

Cordal - 11.5 11.5 107.8 107.8 107.8 107.8 107.8 

Dunmanway 25.26 45.31 45.31 45.31 45.31 45.31 45.31 45.31 

Garrow 14.99 14.99 14.99 14.99 14.99 14.99 14.99 14.99 

Glenlara  53 53 59 59 59 59 59 59 
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Tabl e  D -3  Ex i s t i ng  and Commi t t ed  D ist r i but i o n-Connected Wind Farm Capaci ty  (c ont inued)  

A r e a  
1 1 0  k V  
S t a t i o n  

W i n d  F a r m  C a p a c i t y  ( M W )  

2011 2012 2013 2014 2015 2016 2017 2018 

South-
West 
(Cont.) 

Kerry - 41.3 41.3 41.3 41.3 41.3 41.3 41.3 

Kilbarry 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 

Knockearagh 13.85 13.85 13.85 13.85 13.85 13.85 13.85 13.85 

Knocknagashel 2.55 32.55 32.55 32.55 32.55 32.55 32.55 32.55 

Macroom 24 32.75 32.75 32.75 32.75 32.75 32.75 32.75 

Midleton 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 

Rathkeale 32.49 32.49 32.49 32.49 32.49 32.49 32.49 32.49 

Oughtragh - 9 9 9 9 9 9 9 

Tralee  62.86 64.56 64.56 64.56 64.56 64.56 64.56 64.56 

Trien  52.7 52.7 52.7 52.7 52.7 52.7 52.7 52.7 

South-West Area Total 347.2 501.1 507.1 626.4 626.4 626.4 626.4 626.4 

Mid-West 

Ardnacrusha 8.35 8.35 8.35 8.35 8.35 8.35 8.35 8.35 

Ennis - - - - - 24 24 24 

Galway  4.62 4.62 4.62 4.62 4.62 4.62 4.62 4.62 

Nenagh 8.89 8.89 8.89 9.74 9.74 9.74 9.74 12.29 

Somerset  7.65 7.65 7.65 7.65 7.65 7.65 7.65 7.65 

Tullabrack  12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 

Mid-West Area Total 42.1 42.1 42.1 43.0 43.0 67.0 67.0 69.5 

South-
East 

Arklow 25.2 25.2 25.2 25.2 25.2 25.2 25.2 25.2 

Butlerstown  1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 

Carlow 34.87 34.87 34.87 34.87 34.87 34.87 34.87 34.87 

Crane 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 

Crory 8 8 8 8 8 8 8 8 

Lodgewood 49.35 49.35 49.35 49.35 49.35 49.35 49.35 49.35 

Waterford 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 

Wexford  38.9 38.9 38.9 38.9 38.9 38.9 38.9 38.9 

South-East Area Total 175.7 175.7 175.7 175.7 175.7 175.7 175.7 175.7 

Midlands 

Cauteen 86 95 95 95 95 95 95 95 

Dallow  6.8 6.8 11.05 11.05 11.05 11.05 11.05 11.05 

Ikerrin  5.1 5.1 5.1 7.65 7.65 7.65 7.65 7.65 

Lanesboro 3 3 3 3 3 3 3 3 

Tipperary 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 

Midlands Area Total 105.5 114.5 118.8 121.3 121.3 121.3 121.3 121.3 

North-
West 

Arigna 15.6 15.6 15.6 15.6 15.6 15.6 15.6 15.6 

Bellacorrick 6.45 6.45 6.45 6.45 6.45 6.45 6.45 6.45 

Binbane 40.31 46.31 46.31 46.31 46.31 46.31 46.31 46.31 

Castlebar 43.64 43.64 43.64 43.64 43.64 43.64 43.64 43.64 

Cath_Fall 5.4 5.4 5.4 5.4 5.4 5.4 5.4 9.7 

Cloon - 4.25 4.25 4.25 4.25 4.25 4.25 4.25 

Corderry 41.04 41.04 41.04 41.04 41.04 41.04 41.04 41.04 

Dalton 2.55 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
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Tabl e  D -3  Ex i s t i ng  and Commi t t ed  D ist r i but i o n-Connected Wind Farm Capaci ty  (c ont inued)  

A r e a  
1 1 0  k V  
S t a t i o n  

W i n d  F a r m  C a p a c i t y  ( M W )  

2011 2012 2013 2014 2015 2016 2017 2018 

North-
West 
(Cont.) 

Glenree 34.15 34.15 34.15 34.15 34.15 34.15 34.15 62.15 

Gortawee 3 3 3 3 3 3 3 3 

Letterkenny 40.76 40.76 40.76 40.76 40.76 40.76 40.76 40.76 

Moy 6 6 6 6 6 6 6 6 

Sorne Hill 61.15 61.15 61.15 61.15 61.15 61.15 61.15 61.15 

Tonroe 5.94 5.94 9.54 9.54 9.54 9.54 9.54 9.54 

Trillick  33.79 33.79 33.79 33.79 33.79 33.79 33.79 33.79 

North-West Area Total 339.8 350.0 353.6 353.6 353.6 353.6 353.6 385.9 

North-East 

Drybridge 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

Dundalk 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Meath Hill  22.51 22.51 22.51 22.51 22.51 22.51 22.51 22.51 

Navan - - - - - - - 4.99 

Shankill  3 3 3 3 3 3 3 3 

North-East Area Total 30.2 30.2 30.2 30.2 30.2 30.2 30.2 35.2 

Dublin 

Glasmore 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Griffinrath 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Grange 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Dublin Area Total 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

Northern 
Ireland 

Aghyoule 67.5 67.5 67.5 67.5 67.5 67.5 67.5 67.5 

Altahullion Cluster - - - - 30 30 30 30 

Antrim - - - - - 7 7 7 

Ballymena (Rural) 5 5 11 11 11 11 11 11 

Cam - - - - 63 63 63 63 

Carnmoney - - 13.8 13.8 13.8 13.8 13.8 13.8 

Coleraine 45 45 45 45 45 45 45 57 

Coolkeeragh - - 15 15 15 15 15 15 

Drumquin - - - - 4.6 86.3 86.3 101.3 

Dungannon 15 17.5 17.5 17.5 17.5 17.5 17.5 17.5 

Enniskillen 16.9 16.9 34.4 34.4 34.4 34.4 34.4 34.4 

Fallaghearn - - - - 57.5 57.5 57.5 57.5 

Killymallaght - 22.5 22.5 22.5 22.5 37.5 37.5 37.5 

Larne 15 15 15 15 25 25 25 25 

Limavady 37.7 37.7 37.7 37.7 37.7 37.7 82.7 103.7 

Lisaghmore 15 15 15 15 15 15 15 15 

Magherakeel - 60.6 116.1 116.1 116.1 134.1 134.1 146.1 

Newry - - - 12.5 12.5 12.5 12.5 12.5 

Mid Antrim - - - - 37.5 37.5 37.5 37.5 

Omagh 125.7 125.7 125.7 125.7 95.7 95.7 95.7 95.7 

Pomeroy - - - 59.5 59.5 59.5 65.5 65.5 

Strabane 27.4 27.4 27.4 27.4 27.4 27.4 27.4 27.4 

Slieve Kirk - 20 20 20 20 20 20 20 
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Tabl e  D -3  Ex i s t i ng  and Commi t t ed  D ist r i but i o n-Connected Wind Farm Capaci ty  (c ont inued)  

A r e a  
1 1 0  k V  
S t a t i o n  

W i n d  F a r m  C a p a c i t y  ( M W )  

2011 2012 2013 2014 2015 2016 2017 2018 

Northern Ireland Total 370.2 475.8 583.6 655.6 828.2 949.9 1000.9 1060.9 

All-island Total 1,412 1,690 1,812 2,007 2,179 2,325 2,376 2,476 

Tab le  D -4  l i s ts  the  ex i s t i n g  an d committ ed future  d is t r ibut ion generat i on  and  thei r  

r e s p ec t i v e  M W  ca p ac i t y  ov e r  t h e  p er i od of  the  s tatement ,  in  I re l and.   

Tabl e  D-4  Ex is t ing  and Commi t t ed  D ist r i but i on-Connec t ed  Convent ional  Generat ion   

A r e a  
1 1 0  k V  
S t a t i o n  

W i n d  F a r m  C a p a c i t y  ( M W )  

2 0 1 0  2 0 1 1  2 0 1 2  2 0 1 3  2 0 1 4  2 0 1 5  2 0 1 6  2 0 1 7  

North-
West  

Tawnaghmore 104 104 104 104 104 104 104 104 

North-West Area Total 104 104 104 104 104 104 104 104 

North-East Drybridge - 17 17 17 17 17 17 17 

North-East Area Total - 17 17 17 17 17 17 17 

Dublin Ringsend - - - 72 72 72 72 72 

Dublin Area Total - - - 72 72 72 72 72 

Totals 104 121 121 193 193 193 193 193 

F igure  D-1  displays  the  geograph ica l  locat ion  o f  a l l  ex i st i ng  and p l a nned w i nd  f a r ms and t h e  

t o t al  at  e a ch  1 1 0  kV  s t at i o n  t h e y  f ee d  i n t o .  M W c a p a ci t i e s  s h a d e d  or a ng e  c or r es p on d  t o  

e x is t i n g  wi nd  f ar m s a n d  b l u e  c o rr e spon d  t o  c o m mi tt e d  w i n d far m s .   

S i nc e  J u l y  2011 ,  t he  f o l low i ng  g enerat ors  h av e  commi t t ed  t o  c onnec t i ng  to  t h e  t r ansmi s si on  

system by  ex ecut ing  connect ion  ag reements  wi th  E i rGr id:  

  G r eat  Is l and CCG T 43 1  MW,  in  Co.  Weford  

  Clahane  (2 )  Wind Farm 13 .8  MW,  in  Co.  Ker ry  

  O w e ni n n e y  (1 )  Wi n d  Fa r m 34  M W,  i n  Co.  M a yo 

  O w e ni n n e y  (2 )  W i n d F arm 4 8  M W,  i n  C o .  M a y o 

  Oweninney  (3 )  Wind Farm 56  MW , in  Co.  Mayo 

  Oweninney  (4 )  Wind Farm 34  MW,  in  Co.  Mayo 

  S e e c o n  ( 1 )  Wi n d  Fa r m 1 0 5 MW ,  i n  C o .  G al w a y 

  U go o l  ( 1 )  Win d  F ar m  6 4 M W , i n  C o .  Ga l wa y 
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F igure  D-1  Geograph ica l  Locat ion  of  Ex is t ing  and P lanned Wind  Farms s inc e  the  respect ive  
d a t a  f r e e z e d a t e s  
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D.3 GENERATION DISPATCH DETAILS 

T a b l e  D - 5  thr o u gh  t o  T a bl e  D - 7  l is t  g en e r a t i o n  d isp a t ch  pr o f i l e s  u s e d  f o r  th e  p u rp o s e s o f  t h e  

s h o r t  c i r c ui t  c u r r e nt  l ev e l  a n al y s e s  a n d  c a p a bi l i t y  a n a l y se s .  I n  t h e  t a ble s  t h e  S V  co l u m n  

represents  the  d ispatch  at  summer  val ley,  SP  denotes  the  summer  peak  d ispatch  and  WP 

d e n o t e s  th e w i n t er  p e ak  d i s p at ch .  W i n d  f a r ms  w e r e  d i spa t ch e d  a t  3 0 %  o f  t h e i r  r a t e d  

c a p a ci t y ,  whi ch  e q u at e s  a p p r ox i ma t el y  t o  t h ei r  av e r a g e  ex p ec t e d  o ut p u t  f o r  s u m m er  v al l e y  

and  at  10% for  summer  peak  and  wint er  peak  in  Table  D-5  and Table  D-6.  The  values  sh own 

a re  in  ex por ted  ter ms i .e .  they  ar e  net  o f  each  g enerat ion  uni t 's  ow n consumpt ion.  They  

indicate  the power  del ivered  to  the  t ransmissi on system.  

I n  a l l  i n st a nc e s ,  ex c e pt  t h e  di s pa t ch  p r o f i l es  u s ed  f o r  th e  win t e r  p e ak  s ho r t  c i rc u i t  cur r e nt  

l ev e l  s t u di es ,  a  di s p at ch  o f  0  M W  i n d i c at e s  t h at  t h e  u ni t  i s  n o t  s y n ch r oni s e d  t o  t h e  s y s t em 

a n d  i s  e f f e ct i v el y  o f f .  For  th e  c al cul a t i o n s  of  sh o rt  c i rc u i t  c u r re n t s  at  w i n t er  p ea ks ,  a l l  

g e n e r a t or s  n o t  d i s pa t che d  a r e  m o d el l e d  a s  s y n ch r o ni s e d  t o  t h e  s y st e m  a n d  d i s p at ch e d  a t  

0  MW. 

I t  sh ould  be noted  that  s tat ion  dema nd proj ect ions  are  developed f rom the system demand 

f ore cas ts  on a  top -d own bas i s ,  us ing  a  forecast  o f  t ransmi ss ion  losses.  The  t ransmissi on  

l o s s  f i g ur e s  c a l c ul a t e d by  t h e  n et w ork  m o d e l s  u sed  in  th is  TFS  may  d i f f er  f rom the  forecast  

f ig u res  a n d  hen c e  the  disp atc h  totals  may  di f fer  f r o m  t h e s y st e m  d e m a n d f o r ec a st s  i n  T a b l e  

3 -1  i n  Ch a pter  3 .  

T a b l e  D - 8  l is t s  t h e  e x i st i ng  a n d  pro p o s e d  g e ner a t i ng  pl a nt  c o n tr ac t  det a i l s  i n  N or th e r n  

I re l and.  
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Table  D-5  D ispatch  Prof i les  -  Sh or t  C i rcui t  and  Demand Opportuni ty  Anal ys es  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Area Generation Station Unit ID 
2012 2015 2018 

SV SP WP SV SP WP SV SP WP 

D
ub

lin
 

Dublin Bay Power DB1 163 400 400 163 390 400 163 390 400 

EWIC - 0 0 191 118 0 191 118 0 191 

Huntstown  HN1 0 330 330 138 340 300 138 330 300 

Huntstown  HN2 280 350 390 0 380 390 0 300 400 

North Wall NW4 0 0 0 0 0 0 0 0 100 

North Wall NW5 0 0 0 0 0 0 0 0 30 

Poolbeg  PBC 0 0 470 0 0 410 0 0 440 

Turlough Hill TH1,2,3,4 -280 34 180 -280 26 187 -280 -214 208 

Installed Wind  <1 <1 <1 <1 <1 <1 <1 <1 <1 

Embedded Hydro -          

Dublin Area Total 163 1114 1961 139 1136 1878 139 806 2069 

S
ou

th
-W

es
t 

Aghada AD1 0 0 150 0 0 250 0 0 250 

Aghada AD1 0 0 0 0 0 0 0 0 0 

Aghada AT1 0 0 0 0 0 0 0 0 0 

Aghada AT2 0 0 0 0 0 0 0 0 0 

Aghada AT4 0 0 0 0 0 0 0 0 0 

Aghada CCGT ADC 0 360 350 0 380 420 0 300 421 

Aughinish SK3 40 76 83 40 76 81 40 75 81 

Aughinish SK4 40 76 83 40 76 81 40 75 81 

Knocknagreenan - 0 0 0 0 0 0 0 0 0 

Lee Hydro LE1,2 0 0 19 0 0 19 0 0 19 

Lee Hydro LE3 0 0 8 0 0 8 0 0 8 

Moneypoint MP2 196 290 300 172 300 295 178 290 293 

Suir OCGT   0 0 0 0 0 0 0 0 0 

Tarbert TB1 0 0 0 0 0 0 0 0 0 

Tarbert TB2 0 0 0 0 0 0 0 0 0 

Tarbert TB3 0 0 0 0 0 0 0 250 256 

Tarbert TB4 0 0 0 0 0 0 0 100 256 

Whitegate CCGT WG 110 400 410 111 400 440 111 400 440 

Installed Wind - 289 96 96 351 117 117 351 117 117 

South-West Area Total 675 1298 1499 714 1349 1711 720 1607 2222 

M
id

-W
es

t 

Ardnacrusha AA1,2,3,4 0 0 86 0 0 86 0 0 86 

Booltiagh - 0 0 0 0 0 0 0 0 0 

Moneypoint MP1 0 290 300 0 300 295 0 290 293 

Moneypoint MP3 0 290 300 0 300 295 0 290 293 

Tynagh TY 0 387 340 0 360 360 0 360 360 

Installed Wind - 34 11 11 43 14 14 50 17 17 

Mid-West Area Total 34 978 1037 43 974 1050 50 957 1049 

S
ou

th
-E

as
t 

Great Island GI1 0 0 0 0 0 0 0 0 0 

Great Island GI2 0 0 0 0 0 0 0 0 0 

Great Island GI3 0 0 0 0 0 0 0 0 0 

Liffey Hydro  LI1,2,4 0 0 14 0 0 14 0 0 14 

Nore Power NO1 0 0 0 0 0 0 0 0 0 

Installed  Wind - 78 26 26 78 26 26 78 26 26 

South-East Area Total 78 26 40 78 26 40 78 26 40 
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Table  D-5  D ispatch  Prof i les  -  Sh or t  C i rcui t  an d  Demand Opportuni ty  Anal ys es  (c ont inued)  

 

 

 

 

 

 

 

 

 

Table  D-6 Dispatch  Prof i les  –  Northern  I re l and Short  C i rcui t  Current  Level  

 

 

 

 

 

 

 

 

 

Area Generation Station Unit ID 
2012 2015 2018 

SV SP WP SV SP WP SV SP WP 

M
id

la
nd

s 

Cuilleen CUI 0 0 0 0 0 0 0 0 0 

Edenderry Power  ED1 100 130 130 60 130 130 60 130 130 

Edenderry PCP  ED3, ED5 0 0 0 0 0 0 0 0 0 

Rhode PCP RP1, RP2 0 0 0 0 0 0 0 0 0 

West Offaly Power WO4 120 150 150 120 150 150 120 150 150 

Installed  Wind - 52 17 17 97 32 32 97 33 33 

Midlands Area Total 272 297 297 277 312 312 277 313 313 

N
or

th
-

W
es

t 

Erne ER3,4 0 0 45 0 0 45 0 0 45 

Erne ER1,2 0 0 20 0 0 20 0 0 20 

Lough Ree Power LR4 70 100 100 55 100 100 70 100 100 

Installed  Wind - 158 56 56 194 65 65 203 68 68 

North-West Area Total 228 156 221 249 165 230 273 168 233 

N
or

th
-

Ea
st

 Ballakelly BY 0 0 0 0 0 0 0 0 0 

Caulstown OCGT CA 0 0 0 0 0 0 0 0 0 

Installed  Wind - 39 13 13 39 13 13 41 14 14 

North-East Area Total 39 13 13 39 13 13 41 14 14 

Area Generation Station Unit ID 
2012 2015 2018 

SV WP SV WP SV WP 

N
or

th
er

n 
Ir

el
an

d 

Ballylumford CCGT 10 B10 65 65 65 65 65 65   

Ballylumford CCGT 20 B20 0 140 0 140 0 140 

Ballylumford CCGT 21 B21 0 140 0 140 0 120 

Ballylumford CCGT 22 B22 0 140 0 140 0 120 

Ballylumford GT 7 BGT1 0 0 0 0 0 0 

Ballylumford GT 8 BGT2 0 0 0 0 0 0 

Ballylumford ST 4 B4 0 100 0 150 0 0 

Ballylumford ST 5 B5 0 0 0 0 0 0 

Ballylumford ST 6 B6 0 0 0 0 0 0 

Coolkeeragh CCGT C30 260 400 260 400 260 400 

Coolkeeragh GT 8 CGT8 0 0 0 0 0 0 

Kilroot GT 1 KGT1 0 0 0 0 0 0 

Kilroot GT 2 KGT2 0 0 0 0 0 0 

Kilroot GT 3 KGT3 0 0 0 0 0 0 

Kilroot GT 4 KGT4 0 0 0 0 0 0 

Kilroot ST 1 K1 110 160 110 195 110 120 

Kilroot ST 2 K2 0 160 0 195 0 120 

Moyle (Import) - 236 190.6 118 190.6 118 190.6 
Wind Generation - 30% 10% 30% 10% 30% 10% 
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Table  D-7  D ispatch  Prof i les  –  Northern  I r e l a n d G en e r a t or  O p por t u ni t y  A n al y si s 

 

 

 

 

 

 

 

 

 

T a b l e  D - 8  E x i s t i n g  a n d P ro p o s e d  North e r n I re l a n d G e n e r at i ng  P l a n t  C o n t rac t  D et a i l s  

Centrally Dispatched 
Generating Unit 

Fuel Type 
Contract 

Type Details 

Ballylumford ST 4 GAS/HFO NIE See Note 1 

Ballylumford ST 5 GAS/HFO IPP See Note 2 

Ballylumford ST 6 GAS/HFO IPP See Note 2 

Ballylumford CCGT 21 GAS/GASOIL NIE See Note 4 

Ballylumford CCGT 22 GAS/GASOIL NIE See Note 4 

Ballylumford CCGT 20 STEAM NIE See Note 4 

Ballylumford CCGT 10 GAS/GASOIL NIE See Note 4 

Ballylumford GT 7 GASOIL NIE Contracted until 31/03/2020 

Ballylumford GT 8 GASOIL NIE Contracted until 31/03/2020 

Kilroot ST 1 COAL/OIL IPP Contracted until 31/03/2024 

Kilroot ST 2 COAL/OIL IPP Contracted until 31/03/2024 

Kilroot GT 1 GASOIL NIE Contracted until 31/03/2024 

Kilroot GT 2 GASOIL NIE Contracted until 31/03/2024 

Kilroot GT 3 GASOIL IPP Commenced operation 01/03/2009 

Kilroot GT 4 GASOIL IPP Commenced operation 01/03/2009 

Coolkeeragh GT8 GASOIL NIE Contracted until 31/03/2020 

Coolkeeragh CCGT GAS/GASOIL IPP Commenced operation 01/04/2005 

Moyle DC LINK  See Note 3 

 
NOTE 1: In a GUA with NIE PPB until 31st March 2012; Due to EU legislation on emissions it is assumed that this generation 
will be decommissioned beyond 2015. 
 
NOTE 2: This is an Independent Power Producer (IPP); due to EU legislation on emissions it is assumed that this generation 
will be decommissioned beyond 2015. 
 
NOTE 3: Capacity is auctioned regularly (monthly and annually) to the market participants. 

Area Generation Station Unit ID 
2018 

SV SP AP WP 

N
or

th
er

n 
Ir

el
an

d 

Ballylumford CCGT 10 B10 65 65 65 65 

Ballylumford CCGT 20 B20 0 80 60 100 

Ballylumford CCGT 21 B21 0 100 100 120 

Ballylumford CCGT 22 B22 0 0 0 0 

Ballylumford GT 7 BGT1 0 0 0 0 

Ballylumford GT 8 BGT2 0 0 0 0 

Ballylumford ST 4 B4 0 0 0 0 

Ballylumford ST 5 B5 0 0 0 0 

Ballylumford ST 6 B6 0 0 0 0 

Coolkeeragh CCGT C30 260 400 400 400 

Coolkeeragh GT 8 CGT8 0 0 0 0 

Kilroot GT 1 KGT1 0 0 0 0 

Kilroot GT 2 KGT2 0 0 0 0 

Kilroot GT 3 KGT3 0 0 0 0 

Kilroot GT 4 KGT4 0 0 0 0 

Kilroot ST 1 K1 110 110 110 120 

Kilroot ST 2 K2 0 0 0 0 

Moyle (Import positive) - -300 120 168 190.6 
Renewable Generation - 100% 100% 100% 100% 
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NOTE 4: The contract expiry date is 31 March 2012 (with two five-year extension options exercisable by PPB with two years 
notice in each case)  
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APPENDIX E SHORT CIRCUIT CURRENTS 

E.1 BACKGROUND OF SHORT CIRCUIT CURRENTS 

T h e  m a i n  dr iv e r  f o r  c al c ul a t i ng  sh o rt  c i rc u i t  c ur rent  l ev el s  i s  saf et y .  A l l  t r ansmi ssi on  syst em 

equipment  must  be  capable  o f  car ry i ng  the  very  h igh  c ur rents  th at  may oc c ur  i n  th e  ev ent  of  

a  s h o r t  c i r cu i t  f a ul t .  I n  p a r t i c ul ar ,  c i r cu i t  b r e akers  must  be  capable  o f  c l osing  onto  a  fau l t  

and  opening  to  isol ate  a  fau l t ,  thereby  min imisin g  r is k  t o  hum a n  l i fe ,  pr e v e nt i ng  d am a g e  to  

t ransmi ssion  system equipment ,  and  mainta ining  t r a n s mi ss i o n  s ys t e m s t a bi l i t y ,  sec u r i t y  

a n d  q u al i t y  o f  s up pl y .   

S h o rt  c i r c ui t  c ur r e nt  l ev el s  a l s o  g i v e  a n  i n d ic a t i o n  o f  th e  e l ec tr ic al  s t r e ngt h  o f  th e  

t ransmi ssion  system at  each  st at ion,  and  hence the sui tabi l i ty  o f  a  s tat ion  for  connect ion  o f  

‘ vo l t ag e  s e ns i t iv e ’  e q u ipme n t .  A  s ta t i o n  wi th  a  h i gh  sh o rt  c i rc u i t  c u rr e n t  l ev e l  w i l l  b e  m o r e 

a t t r a ct iv e  t o  t h e s e  t y pes o f  l o a d ,  s i nc e  t h e  st r o ng  g e n er a t i o n i n f e e d s  m i ni m i se  d i s to r t i o n s  

i n  v ol t ag e a nd f r eq uenc y  c a us ed by  t r a nsmission  system dist urbances.  S imi lar ly ,  

g e n e ra t or s  w i l l  h av e  l es s  d i f f i cu l t y  t o  r i d e  throug h  faul t s  and mai nta i n  s t abi l i t y  w h en  

c onnec t ed to  s tat i ons  wi th  h i gh  sh or t  c i r c ui t  c urr ent  l ev el s .   

Sh ort  c i rc ui t  c urr ent  l evel s  v ar y  across  th e  t r a ns mission  system.  Th ey  are  af fected by  the  

t r a n s mi s si on  s y s t e m  t o p ol o g y,  sys t e m  i mpedance  and the avai lable  sh or t  c i rcui t  

c o n t r i b u t i o n f r o m  rot at in g  m a ch i n es  ( i . e .  g e n er a t or s  a n d  l a r ge  m o t or s) .  C h a n g es  i n  th e  

t r a n s mi s si on  s y s t e m  t op o l og y  or  t h e  a d di t i o n/ r e t i r e me n t  o f  g e n er at i on  u n i t s  c a n b r i ng  

a b o u t  a n  i n cr e a s e /r e d uct i o n  i n  th e  sh o rt  c i r c ui t  c u r re n t  l ev el s  o n  t h e  t rans m i s si o n  sys t e m .  

S imi l ar ly ,  season al  v ar i a t i ons  i n  gen erat ion  di spatch es  and demand leve ls  combined wi th  

poss ibl e  t ransmission  system sect ional is ing  or  p l a nt  o u t ag e s  wi l l  r e sul t  i n  v a r i a t i o n s  of  

sh ort  c i rc ui t  c ur r ent  level s  at  d i f f erent  l oc a t i ons.  To  ensure  safe  and  re l iab le  operat ion  o f  

the  t ransmi ss ion  syst em and customer ’s  equipmen t  a t  a l l  t imes,  two  types  o f  shor t  c i rcu i t  

c u r re n t  l ev el  c al c ul at ion s  a r e  carr i e d o u t :  

  M a xi mum sh ort  c i rc ui t  c urr ent  l ev el s  ar e  requi red  f or  t h e  spec i f i cat i on  of  

t ransmi ssion  system eq uipment  and  for  connect ions  to  the  t ransmiss ion  syst em.  

P l a n t  i n  s ub s t a t i o n s  is  t y p i ca l l y  sub j e ct e d  t o  t h e  m o s t  o n e r o u s  s ho r t  c i rc u i t   

c u r re n t s .  T he  h ig h  c ap i t a l  c os t s  o f  H V  e q uipment  means  that  i t  i s  important  to  

pr edi c t  th e  max i mum shor t  c i r c ui t  cur r ent  th e  equi pment  may  see i n  i t s  l i f et i me,  and  

t h i s  m u s t  b e  s p e c i f i ed  t o  a  r a t i n g  a bo v e  th e  m a xim u m  e x p e cte d  s h o rt  c i rcu i t  c ur r e nt  

l ev e l .  

  M i ni m u m  s h o rt  c i r c ui t  c u r r e nt  l ev el s  a r e  requi red  to  guarantee  re l iable  and 

coordi nated  operat ion  of  protec t ion  systems or  to  assess  the  su i tabi l i ty  of  a  s tat ion  

f o r  th e  c o n ne c t i o n  o f  ‘ vo l ta g e  sen s i t iv e ’  e q u ip me n t .  M i ni m um  s h o rt  c i r cu i t  c ur re n t  
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leve ls  are  a lso  requi red  at  the  des ign  s tage  o f  gen e r a t i o n  pla n t s  t o  e n s ur e  f a ul t  r i d e  

t hr o u gh c apa b i l i t i es  ar e  i n  ac c or d a n ce  wi th  G r i d  C o d e  r eq u ir eme n t s .   

E.2 THE NATURE OF SHORT CIRCUIT CURRENTS 

T h e  p l ot  i n  F i g ur e  E - 1  s ho w s  a  t y pi c al  s h or t  c i r c ui t  c ur r e nt  w av e f or m .  S h ort  c i r c ui t  c ur re n t  i s  

normal l y  made up  of  a  symmetr ica l  AC  component ,  wi th  a  decay  rate ,  and  a  DC of fset  

c o m p o n e n t ,  w h i ch  h as  a  m u c h  f as t er  d e c a y  r at e.  The  combinat ion  of  AC  and DC components  

resul ts  in  an asymmetr ica l  cur rent  waveform.   

W hi l e  th e  AC c o m p o n e nt  i s  a l w a y s p r e s e nt  i n  th e  sh o rt  c i rc u i t  c ur r e nt ,  t h e  D C  o f fs e t  i s  

d e p e n d e n t  o n  t h e  i n sta n t  t ha t  the  f a u l t  o ccur s  w i t h i n  t h e  vo l t ag e w a v e f or m .  F o r  t h e  

p u r p o s es  o f  t h i s  d oc u m en t ,  i t  i s  as s um e d  t ha t  th e  f a ul t  oc c ur s  a t  t h e  i n st ant  o f  m ax i mum  D C  

o f f s et  i n  t he  s ho rt  c i r c ui t  cur re n t .  

 

 

F ig u re  E -1  Typi c al  Short  C i r c ui t  Curr ent  

 

T h e  D C c o mp o n e n t  o f  a  s h or t  c i r cui t  c u rr e n t  dec a y s  ex p o nen t i a l l y .  I t s  r at e  o f  d ec a y  i s  

in f l uenced by  the  indiv idual  ra t ios  o f  the  reactance  (X )  to  the  resi s tance  (R )  o f  the  paths  

b a c k  t o  t h e  g e n e rat or s  fe e d i ng  p ow er  to  th e  f aul t  ( the  X/R  rat io ) .  T ransmiss ion  nodes  wher e  

l a rg e g e ner at o r s  c a n h ave  h i gh  X / R  ra t i os ,  w hi ch  m a y  res ul t  i n  a  s l o w er  d e c a y  t i m e for  th e  

D C  c o mp o n ent  o f  th e  sh or t  c i r c ui t  c u rr e n t .   

Th e  AC c omponent  of  a  sh or t  c i rc ui t  c urr ent  a l so  dec ays  w i th  t i me.  Th i s  i s  due  to  th e  

c h a ng e s  i n  t h e  s y n ch rono u s  g e n e r at o r s  i nt e r nal  r e ac t a nc e  a n d ,  t h u s,  th e  A C  r e d uc t ion  

e f f e ct  i s  m ore  p r o n o u nc ed i n  t h e  v i c in i t y  of  l a rg e  g e n er a t i o n  p l a nt s .  Th e  int e r n al  i m p ed a n c e  

o f  a  s y n c h ro n o u s  g e n er a t or  i s  n o t  c o n s t a n t  af t e r  th e  st ar t  o f  th e  fa u l t .  I t  i n cre a s e s  

p r og r e ss iv ely  a n d  th e  sh o rt  c i rc u i t  c u r re n t  c o n tr i b ut i o n  b ecom e s  w e aker ,  pa s si n g  th r o ugh  

t hr ee  ch a r act er i s t i c  s t ages :  

Time (ms)  

Asymmetrical 
break current (Ib)  

Time for circuit 
breaker to clear 

fault 

Time between fault and circuit 
breaker contacts starting to 

separate 

Peak make current 
(Ip) 

Current [kA] 
 

Fault occurs 
at time t0 
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  S u b tr an si ent :  (appr ox.  0 . 01  to  0 .1  sec ) .  Sh ort -c i rc u i t  cur rent  (RMS value  o f  th e  AC  

compon en t )  i s  h igh:  5  to  10  t imes  perma n e n t  ra t e d  c ur r e nt .  T h i s  i s  c al l e d  s u b -

t r a n si e n t  sho r t - c i rc u i t  cur r e nt ,  I k ’ ’ .  

  T r a n s i e nt :  (be t w e e n  0 . 1  a n d  1  s e c ) .  S h o r t -c i r cu i t  c ur r e nt  ( R M S  v al u e o f  t h e  A C 

compon en t )  d r op s  to  betw een  2  and 6  t imes  rated  curr ent .  Th is  is  ca l led t rans ient  

s h o rt - c i rc u i t  c ur r e nt ,  I k ’ .  

  Cont inuous:  Short -c i rcu i t  cur rent  (RMS value  of  the  AC  component )  drops  to  between 

0 . 5  a n d  2  t im e s  ra t e d c ur r e n t .  Th i s  is  c al l e d s te ad y - s t a te  sh or t - c i rc u i t  c u rr e n t ,  I k .  

E.3 DUTY OF CIRCUIT BREAKERS 

O v er  t h e  d u r a t i o n o f  a  f au l t  t h e  sw i t c h g ea r  h as  to  be  able  to  wi thst and two ev ents,  namely  

t h e  f a ul t  i n i t i at i o n  a n d  t h e n  t he  f au l t  c l e a ra n ce .  T h e  sh or t  c i r c ui t  c u rren t s  at  th e se  t w o 

i n s t a nc e s a re  r ef e rr e d t o  a s  th e M a ke c ur r e nt  a n d t h e Br e ak  cur r e n t  r e s p ect iv el y .  

( i )  The  make  cur r en t  ( Ip )  i s  the  maximum instant aneous  c urr ent  t h at  th e  c i rc ui t  br eaker  

i s  c al le d  t o  w i th st a n d .  T h e  i n i t ia t i o n o f  a  fa u l t  c au s e s  a n  i n s tantaneous  peak  current  

w hi ch  resul ts  i n  t he  gener at i on  of  e lec t romechani cal  forces  a l ong  the  busbars  and  

t r a n s mi s si on  l i n e s .   A n  e x a m pl e  o f  suc h  a  fau l t  in i t ia t ion  would  be  a  c i rcu i t  breaker  

ener gi s i ng  a  l i ne  th at  i s  s t i l l  ea r t hed  f o l l o wi n g  m a i n t e n a nc e,  h e n c e  t h e  t e r m  Ma k e 

Current .   

Make  cur rent  is  expr essed  in  peak  values  and  is  compr ised  of  an  AC  and  a  DC  

c o m p o n e n t .  E s s e n t i a l l y ,  t h e  ma k e  c ur r e n t  i s  the  maximum instantaneous peak  of  the  

s h o rt  c i rc u i t  c u r r e nt  w avef o r m ,  a n d  th i s  w i l l  o c c ur  a t  a p pr ox im a t el y  1 0  m i l l i s ec o n d s  

a f t er  th e  i n st a n t  of  f a ul t  ( s e e  F i g ur e  E - 1 ) ,  w he ther  th e  fa u l t  i s  e n er gi s e d t hr o u gh  a  

c i rc u i t  b re ak e r  o r  i t  sp o n t a n e o u sly  o c c u rs  o n t h e  t r a ns m i s si o n  s y st em.  C i r c ui t  

breakers  ar e  typi cal ly  rated  approx imatel y  2 .5  t i mes  h igh er  for  make  duty  th an  for  

break duty ,  as  per  IEC  62271-100 st andard.  

( i i )  A f t er  th e  f a ul t  i n i t i a t i o n ,  t he r e  i s  a  t im e  p e r i o d  dur i ng  whi ch  t h e p r ot e ct io n  s c hem e 

w i l l  i d e n t i f y  t h e  fa u l t ,  ma k e  a  d e c is io n  a n d  t h e n  i n s tr u ct  t he  r e l e v a nt  c i r cu i t  b r ea k er  

t o  o p e n  t o  int e r ru p t  th e  f a u l t .  T h is  c o u l d  t a k e  any t hi n g  f r om 1 0  m s  i n  m o d e r n  f a st  

protec t i on  systems to  60  ms in  o lder  syst ems.  At  th is  point  the  c i rcui t  breaker  

b e g i n s  t o  o p e n  a n d  i t  t a k e s  a  c er t a i n  t i m e  per i o d  b e for e  t h e  c o n ta ct s  a ct u al l y  

separate,  normal ly  ar ound two cyc l es  or  40 ms in  modern swi tch gear  equipment .   

T h e  t ot al  t i me f r o m  th e  st a r t  o f  th e  fau l t  u nt i l  th e  b r e a k er  o p eni n g  o r  f a ul t  c l e ar a n ce  

t ime can  vary  f rom 50  ms to  120  ms,  depending  on  the  prot ec t ion  system.  In  some  

cases;  i f  main  protec t ion  fa i ls  and  back-up  main  prot ect ion  is  not  instal led;  

c l earanc e  t imes  can  be  considerabl y  l onger  than  120  ms.  
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A t  t h e  p o i nt  o f  p h y si c al  s e p a r at i o n,  t h e  sh o rt  c i r cu i t  c u rr e nt  f o r m s  a n  ar c  a n d  th e  

t h er m al  e n e r g y  gen e r ated  b y  t h i s  a r c  has  to  be  d iss ipated  as  the  sh or t  c i rcui t  

c u r re n t  i s  in t e r ru p t e d.   T h e  s h o rt  c i r cu i t  c u rr e nt  w h e n  th is  i n t e rr u p t i on  o c c u r s  i s  

r e f er r e d  t o  a s  t h e  B r e ak  C u r r e n t ,  Ib .  T h i s  v al ue  i s  e x pr e ss e d  i n  R M S ( r o o t  m e a n 

square)  terms and is  compr ised  of  an  AC comp onent  and  a  DC component .  C i rc u i t  

breakers  des igned and tested  in  accordance  wi th  th e  IEC  62271-100  s tandard  can 

in ter r upt  any  shor t  c i rc ui t  curr ent  up to  i ts  ra ted  breaki ng  curr ent  contai ni ng  any  AC 

component  up  to  the  rated  va lue  and,  associated  wi th  i t ,  any  percentage  DC 

component  up  to  that  spec i f i ed ( typ ica l ly  30%).  

The  duty  o f  the  c i rcu i t  breaker  is  calcul at ed f rom the  make  and br eak  cur rent  as  a  

p e r c e nt ag e  o f  th e  c i rc u i t  br e a k er  r a t i n g .  

E.4 SHORT CIRCUIT CURRENT CALCULATION METHODOLOGY 

Engineer ing  Recommendat ion  G74  has  been  appl ied  t o  a l l  sh o rt  c i r cu i t  s t u d ies  r ep or t e d  i n  

th is  document .  Some of  the  general  assumpt ions appl ied  inc lude:   

  S h o rt  c i rc u i t  l ev el  c o ntr i b ut i o n  f r om l o a d s  h as  b e e n  c o ns i d er e d  f o l l o w i ng  G 7 4  

recommendat ions.  The demand at  ea ch  node  is  assumed to  contr ibute  1  MVA of  

ind uc t i on  motor  fau l t  i n feed  per  MW of  load.  A  constant  X/R  rat io  of  2 .76  is  assumed 

for  a l l  o f  the  loads,  

  A brea k  t ime of  50  ms is  assumed typi cal  for  the  c i rcu i t  br eakers  a t  110  kV,  220 kV,  

275  kV  and 400 kV.  

W i n t e r  P e a k s tudy  resul ts  g ive  an  indicat ion  of  the  maximum prospect i v e  sh ort  c i r c ui t  

cur rent  levels  on  the  t ransmission  system.  For  wint er  peak  s tudies ,  a l l  generators  have  

b e e n  i n c l ude d  i n  t h e  c al c ul at i o n s .  A  m e r i t  o r der  economic  d ispatch  has  been  used  and to  

e n a b l e  m a xim u m  s h o rt  c i r cu i t  c u rr e nt  l ev el  t o  b e  c a l c ul at e d ,  a n y  g e n e r ator s  th a t  were  n o t  

d i s p at ch e d h av e  b e e n  sw i tc he d  i n  w i th  0  M W  o u t p u t ,  t h u s  c o n tr i b ut i ng  t o  sh o rt  c i rc u i t  

c u r re n t  l ev el s .   

S u m m e r  N i gh t  V a l l e y  r es u l t s  g iv e  an  i n d ic at i o n o f  t h e  m i nim u m  s h or t  c i r cu i t  c ur re n t  l e ve l s  

to  be  expect ed  on  the  t ransmiss ion  system under  normal  t ransmission  system operat ing  

condi t ions  ( i .e .  maintenance  outages  a r e  n ot  c o n si d e r ed  i n  th is  s e ct i o n 12) .  For  summer  ni ght  

v al l e y  st u di es ,  o nl y  g e n er a t or s  d is p at ch e d  o n a  mer i t  or d er  are  c o n si d er e d i n  th e  m o d el .   

                                                 
12 M i ni m u m  f au l t  l ev el s  i nc l u di n g  m a int e n a n c e  o ut a ges  ar e  cur r e n t l y  p r ov ide d  t o  g e n er a t or  
a p p l i ca n t s  w i sh i ng  t o  con n e c t  t o  the  t ransmiss ion  system as  par t  of  the  connect ion  o f fer  
process  to  a l low developers  to  des ign  the p l a nt  i n  acc o r d a nc e  w i t h  t h e  G r i d  C o d e  
requi rements .  
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E.5 SHORT CIRCUIT CURRENTS IN NORTHERN IRELAND 

E.5.1 Methodology in Northern Ireland 

S h o rt  c i rc u i t  c ur r e nt  l e v el s  ar e  c a l c ul a t e d in  a c c or d a nc e  wi th  the  U K  E ngi ne e r i ng  

Recommendat ion G74,  which  is  a  computer  based  anal ysis ,  based on  the  In ternat ional  

St a nda rd  IEC609 09 .  Comp l i a nc e wi th  G74 i nc l udes :  

  Sh ort  c i rc ui t  c ur rent  cont r i but i ons  f rom a l l  synchronous and asynchronous  rotat ing  

p l a nt  i n c l u d ing  i n d u ct i o n m o t or s  e m bed d e d  i n  t h e  g e n er al  l oad,  

  Comprehensive  pl ant  paramete rs  inc luding  t i me-dependent  impedances,  t ransformer  

winding  and ear th ing  conf ig urat ions,  

  P r e - f a ul t  v ol t a ge  l ev el s  at  e a ch  no d e  w hi ch  should  be  obta ined  f rom a  c redib le,  pre -

f aul t  l oad  f low  st udy,  

  P r e- f a ul t  t r ans f or mer  t a p  s et t i ng s  shoul d a l s o  be  obt ai ned f rom th e  l oa d  f l ow  st udy.  

T h e  sh or t  c i rc u i t  cur re n t  l ev e l  n e tw o rk  m o d el  i n c lu d e s  t h e  f o l l o w i ng  c o m po n e n t  pa r a met e r s:  

  Transfor mer  impedanc e  var ia t ion  wi th  tap  posi t ion,  

  Zero  sequence  mutual  coupl ing  e f fect ,  

  U n s at u r at e d g e n e rat or  r ea c t a nc e  v al ue s ,  

  P ow er  s t at ion  a uxi l i ar i es  f a ul t  l ev e l  cont r i but i ons.  

T h e  c al c ul at ion  o f  t h e  X /R  r a t i os ,  u s ed  b y  S O N I ,  is  u n d e r t a ken i n  a c c o r danc e  w i t h  I E C60 9 0 9 -

0  Method C,  which  is  known as  the  equivalent  f r equency  method.  Th e  equiva lent  f req uency  

m e t h o d  i s  con s i d er e d  to  b e  t h e  m os t  a p pr o pr i at e  g e n er al  pur p o s e  m et ho d  f o r  c al c ul a t i ng  

t h e  D . C .  c o mp o n e n t  of  s ho r t  c i rc u i t  cur r e nt s  o n the  Nor thern  I re l and  t ransmissi on  syst em.  

The  Nor thern  I re l and  t ransmissi on  system is  des igned and operated to  mainta in  shor t  

c i rc u i t  c ur rent  l ev el s  b el o w  t he  r at in g s  o f  eq u ip m e n t  a t  e ac h  s u bs t at i on  T a b l e  E - 1  b e l o w,  

i n d ic a t es  t he  r a ng e  of  c i rc u i t  br e ak e r  RM S  r a t i ng s  th at  are  c urr ent l y  i nst a l l ed  on  th e  

Nor thern I re land  t ransmiss ion s y st em,  f or  t he  r es p e c t iv e  v ol ta g e l e v el s  cur r e nt l y  o p er a t e d .  

T a b l e  E - 1  Sho r t  C i r c ui t  Cur r e nt  L ev el s  -  Eq u ip m e nt  R at i ng  Ra ng e  –  N or th ern  I r e l a n d 

Vol tage  Level  
Short  Ci rcu i t   
Cur rent  Equipment  Rat i ng  Rang e 

275  kV  26.5  kA  –  31.5  kA 

110  kV 1 8 . 4  k A –  4 0 k A 

E.5.2 Analysis 

T h e  gen e r at i o n  d is p at ch e s  u se d  i n  t h e  s h or t  c i r cu i t  a n al ys i s  ar e  sh ow n  i n  T a bl e  D - 6  i n  

Appendix  D .   
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T h e  t ot al  R MS  b r e a k  c ur re n t  a t  a  b u sba r  i s  a n  i nd i c at i o n  of  th e  s ho rt  c i rc u i t  l ev el  tha t  o n e  

c o u l d  e x pect  a t  t h a t  p oi n t  i n  t h e  t r a n s m i s si on  system.  However ,  they  do  not  necessar i ly  

r e p re s e n t  t he  s h or t  c i r cu i t  c u rr e n t  th a t  c o ul d  f lo w  th r o ugh  e a c h  i n di v i dua l  br e a k er ,  w hi ch  

may  be  l ower .  

E.5.3 Northern Ireland Short Circuit Current Level Results 

Tab le s  E -2  to  E -4  c on tain  the  fo l lowing  three-phase  and  s i ngle -phase  sh ort  c i rcu i t  cur rent  level  

resul t s  for  maximum winter  peak  and minimum summer  va l l ey  system demand condi t ions  for  

2012,  2015  and 2018:   

  I n i t i a l  S h or t  C i r c u i t  C u r r en t  ( I ” )  

T h i s  i s  th e  in i t i a l  R M S  va l u e  o f  t h e  A C  c o m p o n ent  o f  th e  s ho r t  c i rc u i t  cur r e nt ,  p r i or  t o  

c o n t a ct  s e p ar a t i o n  t i me.   I t  is  c al c ul at e d  us i ng  g en e r a t or  s u b -t r a n si e n t  r ea c t a nc e s .  

  Peak  Make  Current  ( ip )  

Th e  l ar g est  peak  c ur r ent  occ ur s  ar ound 10ms,  and i s  the  short  c i rcui t  c urr ent  t h at  

equipment  must  be  able  to  wi thst and,  for  example,  when a  c i rcui t  br eaker  is  c losed  

d i rect ly  onto  an  ear thed  sect ion  o f  networ k,  th us  energ is i ng  a  faul t .   A l l  equipment  in  the  

f a u l t  c ur r e nt  p a th  w i l l  be  s u b j e ct e d  t o  th e  p e a k  m a k e  c u rr e nt ,  a n d  th er ef o r e  sh o ul d  b e  

r a t e d t o  w i t hs t a n d th i s .  

  R M S  B r e a k Cur r e n t  ( I B )  

Th i s  i s  the  RM S v a lue  of  the  AC component  o f  t h e  s ho rt  c i r c ui t  c u rr e n t  a t  t he  t i m e o f  

c i rcu i t  br eaker  contac t  separat ion.  The  br ea k t ime at  wh ich  contact  separat ion occurs  

var ies  f rom c i rcu i t  to  c i rcu i t ,  and  depends  on protect ion  set t ings,  f a ul t  l o c at i o n ,  c i rc u i t  

b r e a k er  d e s ig n  e t c .   F o r  t h e  p ur p o s es  o f  t h i s  r e por t ,  we  h av e u s e d  a  s h o rt  c i r c ui t  c ur re nt  

b r e a k t i m e  of  5 0 m s f or  a l l  2 7 5 k V a n d  1 1 0  k V c al cul a t i o n s .  

  Asym metr ical  Break  Current  (asym B)  

Th is  is  based  on  the f i rst  peak  dur ing  cont act  separat ion  (peak  break  cur rent ) .   I t  i s  the  

h igh e s t  sh or t  c i r c ui t  c ur r e n t  th at  a  c i r c ui t  br e ak e r  i s  r e q uir e d  to  e xt i n g u is h  a n d  is  t he  

combinat ion o f  AC  and  DC components .   Th e  asymmetr ical  break  cur rent  is  ex pr essed as  

the  equiva lent  RMS value  o f  th is  peak  break  cur rent .  

In  the  Nor thern  I re l and  resul ts  tabl es ,  the  RMS Br eak,  Peak  Make  and  Asymmetr ical  Break  rat ings  

o f  the  ex ist ing  nodes  are  shown.   I t  should  be  noted  that  both  th e  Bal ly lumford  and  Kel ls  110  kV 

n o d e s  ( h igh l i gh te d  i n  t he  t a b l e s  wi th  * )  h a v e  s ep a r at e  r at i ng s  f o r  t h r e e-p h a s e  a n d  s i n g l e - ph ase  

f a u l t s;  th e s e a r e  i n d ic a t ed  i n  th e  t a ble s .   A l l  ra t i n g s  a r e  i n  k A .   

S i n gl e  ph a se  t o  e a r th  s h o rt  c i rc u i t  c u r r e nt s  t en d  t o  b e  l ar g er  th a n  th r e e  ph a se  s h o rt  c i rc u i t  

cur rents  in  heav i ly  mesh ed t ransmiss ion  networ ks.  T hi s  i s  d u e  t o  th e  m u l t i p l ic i t y  o f  z e r o  ph ase  

s e q u e n c e  p at h s  av a i l a ble  t o  ea rt h  fa u l t  c ur r e nts .   I n  a l l  t ab l e s ,  a n y  no d e s  wh e re  s h o rt  c i r c ui t  



TRANSMISSION FORECAST STATEMENT 2012-2018 

 E-7

c u r re n t s  ex ce e d  9 0 %  o f  t h e  c o rr e s p on d i n g  ex is t in g  r at i ng  a re  h igh l ig ht ed  i n  o r a n g e.   Any  nodes  

w h er e  sh or t  c i rc ui t  c urr ent s  ex c eed th e  c orr espondi ng ex i st ing  r a t i ng s  are  h ig hl i gh ted i n  r e d .  

Tabl e  E -2  Nor th er n I r e l and Sh or t  C i r cui t  Curr ent  Lev el s  f or  Wint er  P eak  2012/13  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

275kV 

Ballylumford 26.5 66.3 35.65 21.27 54.97 18.74 25.07 25 64.98 23.24 30.99 

Castlereagh 31.5 79 35.65 16.64 41.19 14.73 16.68 17.17 42.55 16.07 18.30 

Coolkeeragh 31.5 79 35.3 12.23 29.3 11.23 12.41 12.55 30.84 12.03 13.77 

Hannahstown 31.5 79 35.65 16.7 41.52 14.81 16.98 17.22 42.75 16.12 18.60 

Kells 31.5 79 35.65 18.7 47.23 16.64 19.79 19.27 48.05 18.15 20.79 

Kilroot 31.5 79 45.3 18.24 46.51 16.23 20.11 21.74 55.99 20.35 25.76 

Magherafelt 31.5 79 35.65 18.21 45.62 16.3 18.64 15.64 37.73 14.98 15.72 

Moyle 31.5 79 35.65 20.72 53.43 18.3 24.12 24.07 62.3 22.43 29.18 

Tandragee 26.5 66.3 35.65 18.8 46.47 16.73 18.66 16.9 41.66 16.82 18.89 

Tamnamore 31.5 79 57.3 14.6 36.17 13.31 14.62 12.34 29.97 12.02 12.81 

110kV 

Aghyoule 25.0 62.5 1000 3.95 8.24 3.71 3.81 4.00 8.87 3.84 4.09 

Antrim 18.4 46.8 1000 9.71 20.53 9.27 9.37 9.65 20.76 9.40 9.71 

Ballylumford* 21.9 55 25.88 23.84 59.52 21.85 28.67 
    

  26.2 65.0 29.7 
    

27.99 70.83 26.61 35.26 

Ballymena 18.4 46.8 100 9.43 20.17 8.95 9.10 9.69 21.43 9.39 9.88 

Banbridge 18.4 46.8 1000 6.79 14.07 6.53 6.57 6.66 14.61 6.51 6.74 

Ballyvallagh 18.4 46.8 23 16.33 35.29 15.24 15.29 14.78 31.74 14.29 14.36 

Ballynahinch 18.4 46.8 1000 5.95 12.4 5.67 5.72 5.90 12.89 5.73 5.95 

Carnmoney 26.2 65 44.9 9.17 19.35 8.74 8.82 8.83 19.27 8.60 8.90 

Castlereagh 26.2 65 33.5 20.88 51.47 18.55 22.49 26.39 65.62 24.12 29.31 

Belfast Central 31.5 79 1000. 16.25 38.38 14.77 15.79 19.12 41.46 17.85 19.13 

Coleraine 31.5 79 42.5 8.06 16.47 7.46 7.46 9.22 19.61 8.72 8.75 

Coolkeeragh 31.5 80 33.5 22.27 54.22 19.94 23.72 27.55 67.83 25.66 30.83 

Creagh 31.5 80 33.5 8.02 15.98 7.69 7.69 8.38 17.67 8.16 8.20 

Cregagh 26.2 65 1000. 18.50 44.39 16.61 18.41 22.43 51.71 20.73 22.65 

Donegall north 31.5 79 33.5 18.14 43.11 16.60 18.00 21.69 47.86 20.37 21.22 

Donegall south    
13.58 30.35 12.66 12.87 14.25 30.82 13.64 14.01 

Drumnakelly 31.5 79 42.5 21.34 49.48 19.39 20.51 22.33 52.22 21.13 22.82 

Dungannon 18.4 46.8 23 17.13 37.76 15.83 16.30 16.35 37.15 15.64 16.73 

Eden 25.0 62.5 45 10.58 24.03 10.08 10.36 10.00 22.75 9.75 10.39 

Enniskillen 25.0 62.5 33.5 8.26 16.96 7.61 7.62 9.67 20.88 9.17 9.22 

Finaghy 31.5 79 1000. 18.80 45.55 17.17 19.34 23.18 53.02 21.70 23.21 

Glengormley 18.4 46.8 1000 5.58 11.02 5.39 5.39 5.43 11.36 5.33 5.37 

Hannahstown 31.5 80 33.5 21.10 52.16 19.11 23.23 26.57 66 24.70 30.14 

Kells* 21.9 55.9 27.4 20.56 49.25 18.88 22.51 
    

  26.2 65.0 29.7 
    

25.36 61.46 23.90 28.76 
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Tabl e  E -2  Nor th er n I r e l and Sh or t  C i r cui t  Curr ent  Lev el s  f or  Wint er  P eak  2012/13  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

Killymallaght 40.0 100.0 42.5 12.73 28.77 11.80 12.04 12.44 28.36 11.96 12.40 

Knock 18.4 46.8 
 

17.14 36.19 15.49 15.62 16.99 32.86 15.99 17.00 

Larne 18.4 46.8 42.5 9.74 20.48 9.29 9.31 9.13 20 8.90 9.07 

Limavady 18.4 46.8 23 7.41 15.10 6.93 6.94 7.91 16.92 7.58 7.64 

Lisburn 18.4 46.8 23 13.02 28.21 12.19 12.30 12.53 26.96 12.07 12.45 

Lisaghmore 18.4 46.8 1 10.07 21.33 9.49 9.58 9.71 21.03 9.42 9.74 

Loguestown 18.4 46.8 0 5.72 11.46 5.38 5.38 6.22 13.02 5.97 5.99 

Magherakeel    
3.99 8.52 3.87 3.90 4.45 9.89 4.35 4.40 

Newtownards 40.0 100 0 8.34 17.66 7.88 7.94 7.78 17.38 7.53 7.81 

Newry 18.4 46.8 23 5.76 11.89 5.51 5.55 5.68 12.4 5.53 5.73 

Omagh 40.0 100 42.5 13.49 28.36 12.34 12.39 13.46 29.29 12.76 13.05 

Rathgael 18.4 46.8 0 6.39 13.31 6.07 6.11 6.26 13.65 6.07 6.29 

Rosebank 40.0 100 0 19.51 46.78 17.44 19.39 24.16 57.89 22.22 24.59 

Slieve Kirk 40.0 100.0 
 

8.49 17.74 8.04 8.10 8.03 17.53 7.80 8.02 

Springtown 31.5 79 33.6 10.27 21.84 9.70 9.80 10.08 21.87 9.79 10.11 

Strabane 18.4 46.8 23 15.59 33.84 14.13 14.23 16.38 36.88 15.64 16.12 

Tandragee 31.5 79 33.6 23.91 57.60 21.57 25.26 27.65 67.58 25.96 30.99 

Tamnamore 40.0 100 45 14.63 33.87 13.77 15.67 12.82 30.68 12.45 14.63 

Waringstown 18.4 46.8 
 

8.76 18.96 8.34 8.45 8.29 18.58 8.07 8.44 

PSW 18.4 46.8 
 

14.98 31.57 13.89 14.07 14.31 28.91 13.71 14.88 

Table  E -3  Nor thern I re l and  Shor t  C i rcu i t  Curr ent  Lev el s  f or  Summer  Ni gh t  Val l ey  2012 

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym B 
[kA] 

275kV 

Ballylumford 26.5 66.3 35.65 8.4 20.7 7.4 8.6 10.4 25.8 9.6 11.2 

Castlereagh 31.5 79.0 35.65 8.4 20.7 7.4 8.4 10.4 25.5 9.5 10.8 

Coolkeeragh 31.5 79.0 35.3 8.3 20.5 7.5 8.7 9.5 23.7 8.9 10.7 

Hannahstown 31.5 79.0 35.65 8.2 20.2 7.3 8.2 10.2 25.1 9.4 10.7 

Kells 31.5 79.0 35.65 9.1 22.6 8.0 9.4 10.8 26.9 10.0 11.6 

Kilroot 31.5 79.0 45.3 8.9 22.3 7.9 9.4 10.0 24.8 9.3 10.9 

Magherafelt 31.5 79.0 35.65 9.7 24.1 8.5 10.0 10.4 25.4 9.7 10.5 

Moyle 31.5 79.0 35.65 8.3 20.5 7.4 8.5 10.3 25.6 9.5 11.1 

Tandragee 26.5 66.3 35.65 10.2 25.1 8.9 10.3 11.8 29.2 10.9 12.5 

Tamnamore 31.5 79.0 57.3 8.7 21.6 7.8 8.8 9.1 22.3 8.6 9.3 

110kV 

Aghyoule 25.0 62.5 
 

3.8 8.0 3.6 3.7 3.9 8.7 3.8 4.0 

Antrim 18.4 46.8 
 

8.0 17.2 7.5 7.6 8.4 18.4 8.2 8.5 

Ballylumford* 21.9 55.0 25.9 14.3 34.9 13.0 15.7 
    

 
26.2 65.0 29.7 

    
17.7 43.9 16.7 20.5 

Ballymena 18.4 46.8 
 

7.7 16.8 7.3 7.4 8.4 18.7 8.1 8.6 
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Table  E -3  Nor thern I re l and  Shor t  C i rcu i t  Curr ent  Lev el s  f or  Summer  Ni gh t  Val l ey  2012 
(cont inued)  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym B 
[kA] 

Banbridge 18.4 46.8 
 

6.0 12.6 5.7 5.8 6.1 13.5 6.0 6.2 

Ballyvallagh 18.4 46.8 23.0 11.6 25.9 10.7 10.8 11.9 26.1 11.4 11.5 

Ballynahinch 18.4 46.8 
 

5.1 10.9 4.9 5.0 5.3 11.8 5.2 5.4 

Carnmoney 26.2 65.0 44.9 7.3 15.3 6.9 6.9 7.7 16.7 7.5 7.6 

Castlereagh 26.2 65.0 33.5 13.4 33.2 12.1 14.4 18.1 45.0 16.7 19.9 

Belfast Central 31.5 79.0 
 

11.4 27.2 10.4 11.3 14.4 32.2 13.6 14.6 

Coleraine 31.5 79.0 42.5 7.1 14.7 6.6 6.6 8.4 17.9 8.0 8.0 

Coolkeeragh 31.5 80.0 33.5 16.3 40.0 14.6 17.8 21.2 52.4 19.7 24.1 

Creagh 31.5 80.0 33.5 6.9 14.1 6.6 6.6 7.5 16.1 7.3 7.4 

Cregagh 26.2 65.0 
 

12.4 30.1 11.3 12.6 16.2 38.0 15.1 16.6 

Donegall North 31.5 79.0 33.5 12.7 30.2 11.5 12.6 16.4 36.9 15.4 16.1 

Donegall South 
   

10.2 23.3 9.5 9.7 11.7 25.8 11.2 11.5 

Drumnakelly 31.5 79.0 42.5 15.0 35.6 13.6 14.8 17.5 41.3 16.4 17.9 

Dungannon 18.4 46.8 23.0 13.2 29.9 12.1 12.7 13.8 31.9 13.2 14.2 

Eden 25.0 62.5 45.0 8.0 16.8 7.5 7.5 8.3 18.0 8.1 8.2 

Enniskillen 25.0 62.5 33.5 7.4 15.3 6.9 6.9 9.0 19.4 8.5 8.6 

Finaghy 31.5 79.0 
 

13.0 31.4 11.8 13.2 17.2 39.9 16.1 17.3 

Glengormley 18.4 46.8 
 

4.9 9.9 4.7 4.7 5.0 10.5 4.9 4.9 

Hannahstown 31.5 80.0 33.5 14.0 34.5 12.7 14.9 19.0 46.9 17.7 20.8 

Kells* 21.9 55.9 27.4 14.1 33.9 12.8 15.1 
    

 
26.2 65.0 29.7 

    
18.4 44.7 17.2 20.4 

Killymallaght 40.0 100.0 
 

10.2 23.2 9.5 9.7 10.1 22.7 9.7 9.9 

Knock 18.4 46.8 
 

11.8 26.1 10.8 11.0 13.3 26.6 12.6 13.3 

Larne 18.4 46.8 42.5 7.8 16.9 7.4 7.4 7.9 17.6 7.7 7.9 

Limavady 18.4 46.8 23.0 6.7 13.9 6.3 6.3 7.3 15.8 7.1 7.1 

Lisburn 18.4 46.8 23.0 10.0 22.2 9.3 9.5 10.6 23.1 10.2 10.5 

Lisaghmore 18.4 46.8 
 

8.6 18.7 8.1 8.2 8.8 19.3 8.5 8.9 

Loguestown 18.4 46.8 
 

5.2 10.6 5.0 5.0 5.8 12.3 5.6 5.7 

Magherakeel 
   

3.7 7.9 3.6 3.6 4.2 9.3 4.1 4.1 

Newtownards 40.0 100.0 
 

6.9 14.9 6.5 6.6 6.9 15.6 6.7 7.0 

Newry 18.4 46.8 23.0 5.1 10.6 4.9 4.9 5.2 11.4 5.1 5.3 

Omagh 40.0 100.0 42.5 11.4 24.6 10.4 10.5 12.1 26.7 11.5 11.8 

Rathgael 18.4 46.8 
 

5.5 11.6 5.2 5.3 5.6 12.4 5.5 5.7 

Rosebank 40.0 100.0 
 

12.9 31.2 11.6 13.1 17.0 41.2 15.8 17.6 

Slieve Kirk 40.0 100.0 
 

7.2 15.1 6.8 6.9 7.2 15.7 7.0 7.1 

Springtown 31.5 79.0 33.6 8.8 19.1 8.3 8.4 9.1 20.1 8.9 9.2 

Strabane 18.4 46.8 23.0 12.3 27.2 11.3 11.4 14.1 32.1 13.4 13.9 

Tandragee 31.5 79.0 33.6 16.2 39.5 14.6 17.3 20.6 50.6 19.1 22.9 

Tamnamore 40.0 100.0 45 11.7 27.4 10.8 12.4 11.3 27.1 10.8 12.7 

Waringstown 18.4 46.8 
 

7.4 16.4 7.1 7.2 7.5 16.9 7.3 7.6 

PSW 18.4 46.8 
 

11.1 24.1 10.2 10.4 11.8 24.5 11.3 12.3 
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Tabl e  E -4  Nor th er n I r e l and Sh or t  C i r cui t  Curr ent  Lev el s  f or  Wint er  P eak  2015/16  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

275kV 

Ballylumford 26.5 66.3 35.65 21.9 56.85 19.45 25.99 25.63 66.86 23.94 31.92 

Castlereagh 31.5 79 35.65 17.15 42.7 15.3 17.35 17.5 43.5 16.41 18.70 

Coolkeeragh 31.5 79 35.3 13 33.09 12.05 14.20 13.13 33.64 12.63 15.39 

Hannahstown 31.5 79 35.65 17.16 42.89 15.33 17.58 17.36 43.17 16.31 18.65 

Kells 31.5 79 35.65 19.39 49.25 17.42 20.80 19.87 49.71 18.79 21.55 

Kilroot 31.5 79 45.3 18.79 48.13 16.86 20.90 22.32 57.72 20.99 26.62 

Magherafelt 31.5 79 35.65 19.23 48.71 17.39 20.42 16.54 40.1 15.8 16.69 

Moyle 31.5 79 35.65 21.31 55.21 18.98 24.97 24.65 64.03 23.08 30.00 

Tandragee 26.5 66.3 35.65 19.85 49.65 17.9 20.40 18.97 47.03 17.97 20.44 

Tamnamore 31.5 79 57.3 18.66 46.78 16.91 19.30 16 39.03 15.29 16.64 

110kV 

Aghyoule 25.0 62.5 
 

4.07 8.49 3.85 3.95 4.06 9.03 3.91 4.17 

Altahullion     
5.54 11.89 5.23 5.29 5.43 12.32 5.25 5.45 

Antrim 18.4 46.8 
 

9.88 20.89 9.17 9.34 9.94 22.05 9.65 10.20 

Ballylumford* 21.9 55 25.88 24.58 61.70 26.05 22.65 
    

Ballylumford* 26.2 65.0 29.7 
    

28.74 73.07 27.39 36.21 

Ballymena 18.4 46.8 
 

9.63 20.65 7.75 9.17 9.94 22.05 9.65 10.20 

Banbridge 18.4 46.8 
 

6.61 13.85 6.18 6.35 6.54 14.45 6.39 6.63 

Ballyvallagh 18.4 46.8 23 16.82 36.43 5.62 15.76 15.08 32.4 14.60 14.67 

Ballynahinch 18.4 46.8 
 

6.03 12.56 6.52 5.75 5.96 13.03 5.79 6.02 

Belfast North Main 18.4 46.8 
 

15.56 33.50 7.42 14.44 15.01 29.39 14.38 15.60 

Cam    
6.28 13.57 5.87 5.99 6.17 13.98 5.91 6.22 

Carnmoney 26.2 65 44.9 9.56 21.22 8.38 9.11 9.06 20.45 8.83 9.43 

Castlereagh 26.2 65 33.5 21.64 53.73 19.24 19.26 27.13 67.91 24.82 30.40 

Belfast central 31.5 79 
 

16.75 39.68 11.15 15.24 19.53 42.3 18.25 19.55 

Coleraine 31.5 79 42.5 9.12 19.45 6.61 8.36 10.51 23.11 9.86 10.08 

Coolkeeragh 31.5 80 33.5 23.63 58.62 21.23 21.38 29.10 72.8 27.23 34.17 

Creagh 31.5 80 33.5 8.41 16.84 3.66 8.05 8.71 18.48 8.47 8.51 

Cregagh 26.2 65 
 

19.12 46.08 13.29 17.20 22.97 52.94 21.24 23.06 

Donegall North 31.5 79 33.5 18.19 43.53 12.43 16.70 21.38 47.44 20.13 21.14 

Donegall South    
13.66 30.75 7.91 12.77 14.52 31.88 13.91 14.47 

Drumnakelly 31.5 79 42.5 18.18 43.50 11.63 16.71 19.47 46.76 18.41 20.25 

Dungannon 18.4 46.8 23 12.55 29.00 9.44 11.93 10.83 25.7 10.54 11.37 

Eden 25.0 62.5 45 10.89 25.09 9.05 10.39 10.18 23.36 9.93 10.65 

Enniskillen 25.0 62.5 33.5 8.89 18.61 5.88 8.28 10.04 22.14 9.53 9.70 

Fallaghearn     
8.48 19.81 8.57 8.08 7.68 17.85 7.47 8.19 

Finaghy 31.5 79 
 

18.84 45.98 14.83 17.27 22.89 52.91 21.48 23.19 

Glengormley 18.4 46.8 
 

5.64 11.13 3.55 5.46 5.47 11.43 5.37 5.41 

Hannahstown 31.5 80 33.5 21.14 52.69 20.27 19.22 26.11 65.31 24.33 29.77 
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 E-11 

T a b l e  E - 4  N or th e r n I r e l a nd  S h or t  C i r cu i t  C u rr e nt  Levels  for  Winter  Peak  2015/16  (cont inued)  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

Kells* 21.9 55.9 27.4 21.19 50.89 18.35 19.57 
    

Kells* 26.2 65.0 29.7 
    

26.14 63.45 24.71 29.75 

Killymallaght    
13.10 29.69 12.33 12.56 12.77 29.16 12.34 12.78 

Knock 18.4 46.8 
 

17.68 37.26 16.01 16.13 17.35 33.52 16.35 17.38 

Larne 18.4 46.8 42.5 9.98 21.04 9.53 9.55 9.28 20.4 9.06 9.27 

Limavady 18.4 46.8 23 8.30 17.78 7.73 7.79 8.93 19.78 8.50 8.73 

Lisburn 18.4 46.8 23 12.98 28.32 12.19 12.30 12.49 27.03 12.04 12.44 

Lisaghmore 18.4 46.8 
 

10.36 21.99 9.83 9.91 9.89 21.42 9.62 9.94 

Loguestown 18.4 46.8 
 

6.25 12.83 5.84 5.86 6.70 14.28 6.40 6.49 

Magherakeel     
5.01 11.29 4.74 5.03 5.33 12.54 5.11 5.62 

Mid-Antrim     
6.57 13.78 6.27 6.29 6.30 13.75 6.12 6.31 

Newtownards 40.0 100 
 

8.48 17.95 8.02 8.08 7.87 17.59 7.62 7.90 

Newry 18.4 46.8 23 5.73 12.06 5.48 5.57 5.66 12.51 5.51 5.81 

Omagh 40.0 100 42.5 15.74 34.64 14.50 14.70 15.73 35.32 14.93 15.60 

Pomeroy    
9.39 20.06 8.96 9.06 8.46 18.58 8.24 8.67 

Rathgael 18.4 46.8 
 

6.48 13.48 6.16 6.20 6.33 13.8 6.14 6.36 

Rosebank 40.0 100 
 

19.77 48.32 17.75 20.34 24.33 60.44 22.44 26.54 

Slieve Kirk 40.0 100 
 

8.67 18.10 8.29 8.34 8.17 17.85 7.98 8.20 

Springtown 31.5 79 33.6 10.58 22.55 10.06 10.16 10.29 22.35 10.02 10.35 

Strabane 18.4 46.8 23 16.12 35.03 15.01 15.10 17.18 38.68 16.44 16.89 

Tandragee 31.5 79 33.6 21.51 53.67 19.59 23.91 25.58 64.51 23.90 29.68 

Tamnamore 40.0 100 45 19.12 46.97 17.88 21.69 19.06 47.17 18.30 22.28 

Waringstown 18.4 46.8 
 

8.44 18.55 8.05 8.17 8.10 18.33 7.88 8.27 
 

Table  E -5  Nor thern I re l and  Shor t  C i rcu i t  Curr ent  Lev el s  f or  Summer  Ni gh t  Val l ey  2015  

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asy
m B 
[kA] 

275kV 

Ballylumford 26.5 66.3 35.65 9.2 22.7 8.2 9.3 11.1 27.6 10.3 12.0 

Castlereagh 31.5 79.0 35.65 9.2 22.6 8.2 9.2 11.0 27.0 10.2 11.4 

Coolkeeragh 31.5 79.0 35.3 9.1 22.3 8.2 9.4 10.1 25.2 9.6 11.3 

Hannahstown 31.5 79.0 35.65 8.9 22.0 8.0 8.9 10.6 26.2 9.9 11.1 

Kells 31.5 79.0 35.65 10.0 24.8 8.9 10.2 11.6 28.9 10.8 12.4 

Kilroot 31.5 79.0 45.3 9.7 24.3 8.6 10.2 10.5 26.1 9.8 11.4 

Magherafelt 31.5 79.0 35.65 10.8 27.0 9.6 11.1 11.3 27.6 10.6 11.4 

Moyle 31.5 79.0 35.65 9.1 22.5 8.1 9.2 11.0 27.4 10.2 11.9 

Tandragee 26.5 66.3 35.65 11.3 27.9 10.0 11.4 12.8 31.6 11.9 13.5 

Tamnamore 31.5 79.0 57.3 10.9 27.0 9.7 11.0 11.3 27.7 10.6 11.7 

 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 E-12 

Table  E -5  Nor thern  I re land  Short  C i rcui t  Current  Leve ls  for  Summer  Nigh t  Val ley  2015  

(cont inued)  

Node 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

110kV 
Aghyoule 25.0 62.5 

 
4.0 8.3 3.8 3.9 4.0 8.9 3.9 4.1 

Altahullion 
   

5.2 11.2 4.9 5.0 5.3 11.9 5.1 5.3 

Antrim 18.4 46.8 
 

8.3 17.8 7.6 7.8 8.7 19.6 8.5 9.0 

Ballylumford* 21.9 55.0 25.9 15.2 37.3 18.3 13.9 
    

 26.2 65.0 29.7     18.6 46.2 17.6 21.4 

Ballymena 18.4 46.8  8.1 17.6 8.3 7.6 8.7 19.6 8.5 9.0 

Banbridge 18.4 46.8  5.8 12.4 6.5 5.6 6.0 13.4 5.9 6.1 

Ballyvallagh 18.4 46.8 23.0 12.2 27.1 6.4 11.3 12.2 26.8 11.7 11.8 

Ballynahinch 18.4 46.8  5.2 11.1 6.8 5.0 5.4 11.8 5.3 5.5 

Carnmoney 26.2 65.0 44.9 7.9 17.7 9.0 7.4 8.0 18.1 7.7 8.3 

Castlereagh 26.2 65.0 33.5 14.4 35.9 17.2 13.1 19.2 48.0 17.8 21.1 

Belfast central 31.5 79.0  12.1 29.0 11.7 11.1 15.1 33.6 14.2 15.3 

Coleraine 31.5 79.0 42.5 7.6 15.9 5.0 7.1 8.9 19.2 8.5 8.5 

Coolkeeragh 31.5 80.0 33.5 18.2 44.4 17.5 16.4 23.2 57.2 21.7 25.9 

Creagh 31.5 80.0 33.5 7.3 14.8 4.1 7.0 7.8 16.8 7.6 7.7 

Cregagh 26.2 65.0  13.3 32.3 13.4 12.1 17.0 39.9 15.9 17.3 

Donegall North 31.5 79.0 33.5 13.1 31.5 12.3 12.1 16.5 37.3 15.6 16.3 

Donegall South    10.5 24.0 8.2 9.8 11.8 26.0 11.3 11.6 

Drumnakelly 31.5 79.0 42.5 13.6 32.9 12.3 12.6 15.7 37.9 14.9 16.4 

Dungannon 18.4 46.8 23.0 10.8 25.1 9.6 10.2 9.9 23.4 9.5 10.3 

Eden 25.0 62.5 45.0 8.7 20.1 9.7 8.2 8.7 20.2 8.5 9.1 

Enniskillen 25.0 62.5 33.5 8.2 17.4 6.1 7.7 9.5 21.0 9.0 9.2 

Fallaghearn 40.0 100  8.0 18.9 9.0 7.6 7.5 17.5 7.2 8.0 

Finaghy 31.5 79.0  13.4 32.8 14.0 12.4 17.3 40.4 16.3 17.5 

Glengormley 18.4 46.8  5.0 10.1 3.9 4.9 5.0 10.6 5.0 5.0 

Hannahstown 31.5 80.0 33.5 14.6 36.2 17.0 13.4 19.2 47.5 17.9 21.1 

Kells* 21.9 55.9 27.4 15.1 36.3 16.7 13.8     

 26.2 65.0 29.7     19.6 47.5 18.4 21.6 

Killymallaght 40.0 100  11.6 26.6 10.8 11.1 11.9 27.2 11.4 11.9 

Knock 18.4 46.8  12.6 27.7 11.6 11.7 13.9 27.8 13.2 14.0 

Larne 18.4 46.8 42.5 8.1 17.4 7.7 7.7 8.1 17.9 7.8 8.0 

Limavady 18.4 46.8 23.0 7.5 15.9 7.0 7.0 8.6 18.8 8.2 8.3 

Lisburn 18.4 46.8 23.0 10.2 22.7 9.6 9.7 10.6 23.3 10.2 10.6 

Lisaghmore 18.4 46.8  9.1 19.6 8.6 8.7 9.1 19.9 8.9 9.2 

Loguestown 18.4 46.8  5.5 11.2 5.2 5.2 6.1 12.8 5.8 5.9 

Magherakeel    5.0 11.2 4.7 5.0 5.3 12.5 5.1 5.6 

Mid-Antrim 
   

6.0 12.7 5.7 5.7 5.9 13.0 5.8 5.9 

Newtownards 40.0 100 
 

7.1 15.3 6.7 6.8 7.0 15.8 6.8 7.0 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 E-13 

Table  E -5  Nor thern  I re land  Short  C i rcui t  Current  Leve ls  for  Summer  Nigh t  Val ley  2015  

(cont inued)  

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

ip 
[kA] 

IB 
[kA] 

asy
m B 
[kA] 

Newry 18.4 46.8 23.0 5.1 10.9 4.9 5.0 5.2 11.7 5.1 5.4 

Omagh 40.0 100 42.5 14.1 31.6 12.9 13.1 14.6 33.2 13.8 14.5 

Pomeroy 
   

8.8 19.1 8.3 8.4 8.2 18.1 7.9 8.4 

Rathgael 18.4 46.8 
 

5.6 11.8 5.4 5.4 5.7 12.5 5.6 5.8 

Rosebank 40.0 100 
 

13.6 33.4 12.4 14.1 17.7 44.1 16.6 19.2 

Slieve Kirk 40.0 100 
 

8.1 17.1 7.7 7.7 7.8 17.2 7.6 7.9 

Springtown 31.5 79.0 33.6 9.3 20.1 8.8 8.9 9.5 20.7 9.2 9.5 

Strabane 18.4 46.8 23.0 14.0 30.9 12.9 13.0 15.6 35.5 14.9 15.4 

Tandragee 31.5 79.0 33.6 15.5 38.8 14.2 17.0 19.6 49.4 18.4 22.3 

Tamnamore 40.0 100 45.0 15.4 37.9 14.2 16.8 16.5 40.7 15.7 18.7 

Waringstown 18.4 46.8 
 

7.2 16.2 6.9 7.0 7.3 16.6 7.1 7.5 

PSW 18.4 46.8 
 

11.4 24.8 10.6 10.8 11.9 24.8 11.5 12.4 

Tabl e  E -6  Nor th er n I r e l and Sh or t  C i r cui t  Curr ent  Lev el s  f or  Wint er  P eak  2018/19  

NODE 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B  

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B  

[kA] 
380kV 

Turleenan 
   

10.64 27.12 10.01 11.54 11.02 27.51 10.65 11.91 

275kV 

Ballylumford 26.5 66.3 35.65 18.7 47.67 16.7 20.73 21.05 54.02 19.71 24.85 

Castlereagh 31.5 79 35.65 16.5 
40.8

6 
14.69 16.54 17.09 42.36 15.97 18.11 

Coolkeeragh 31.5 79 35.3 13.21 33.6 12.27 14.41 13.06 33.39 12.58 15.23 

Hannahstown 31.5 79 35.65 16.18 40.17 14.44 16.36 16.61 41.19 15.56 17.69 

Kells 31.5 79 35.65 18.79 47.51 16.87 20.01 19.36 48.34 18.27 20.92 

Kilroot 31.5 79 45.3 18.43 47.08 16.53 20.44 21.99 56.71 20.63 26.1 

Magherafelt 31.5 79 35.65 19.76 49.99 17.88 20.99 16.95 41.05 16.18 17.1 

Moyle 31.5 79 35.65 18.3 46.58 16.38 20.15 20.51 52.52 19.23 23.97 

Tandragee 26.5 66.3 35.65 20.74 51.9 18.69 21.44 19.8 49.05 18.72 21.34 

Tamnamore 31.5 79 57.3 20.39 51.26 18.49 21.32 17.59 42.96 16.78 18.45 

Turleenan 40 100 42.5 20.68 51.99 18.75 21.63 17.96 43.86 17.13 18.82 

110kV 
Aghyoule 25 62.5 

 
3.83 8.67 3.92 4.03 4.13 9.19 3.98 4.25 

Airport Road 40 100 
 

11.32 24.59 10.55 10.68 11.41 25.13 10.91 11.33 

Altahullion  40 100 
 

7.1 15.54 6.66 6.76 6.48 14.93 6.24 6.59 

Antrim 18.4 46.8 
 

9.91 20.99 9.47 9.59 9.82 21.17 9.56 9.92 

Ballylumford* 21.9 55 25.88 23.8 59.37 21.86 28 
    

  26.2 65 29.7    
27.85 70.38 26.46 34.35 27.85 

Ballymena 18.4 46.8 
 

9.61 20.6 9.13 9.3 9.92 21.99 9.61 10.15 
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 E-14 

Tab le  E - 6  N or ther n I r e l and  Shor t  C i rcu i t  Curr ent  Lev el s  f or  Wint er  P eak  2018/19  (c ont inued)  

NODE 

Rating Three Phase Single Phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B  

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B  

[kA] 
Banbridge 18.4 46.8 

 
6.65 13.93 6.39 6.43 6.57 14.51 6.41 6.65 

Ballyvallagh 18.4 46.8 23 16.58 35.88 15.49 15.56 14.92 32.06 14.41 14.48 

Ballynahinch 18.4 46.8 
 

5.99 12.47 5.7 5.75 5.93 12.94 5.74 5.96 
Belfast North 
Main 

18.4 46.8 
 

15.39 33.08 14.23 14.46 14.88 29.13 14.21 15.41 

Carnmoney 26.2 65 44.9 9.47 21.01 9 9.23 9.03 20.38 8.78 9.38 

Castlereagh 26.2 65 33.5 21.33 52.74 18.89 22.92 27.07 67.51 24.61 29.93 

Belfast Central 31.5 79 
 

16.54 39.1 15 16.03 19.43 41.95 18.08 19.35 

Cam 40 100 
 

6.65 14.54 6.18 6.34 6.41 14.68 6.13 6.51 

Coleraine 31.5 79 42.5 10.02 21.84 9.09 9.27 11.35 25.46 10.56 10.96 

Coolkeeragh 31.5 80 33.5 24.29 60.08 21.99 27.15 29 72.31 27.16 33.69 

Creagh 31.5 80 33.5 8.42 16.85 8.06 8.06 8.7 18.45 8.46 8.5 

Cregagh 26.2 65 
 

18.86 45.32 16.89 18.7 22.87 52.5 21.05 22.8 

110kV 

Donegall North 31.5 79 33.5 17.98 42.9 16.45 17.85 21.16 46.9 19.85 20.81 

Donegall South 
   

13.53 30.4 12.61 12.87 14.42 31.62 13.77 14.32 

Drumnakelly 31.5 79 42.5 18.36 43.98 16.84 18.15 19.65 47.24 18.56 20.43 

Drumquin  
   

6.88 15.6 6.54 6.77 4.62 9.69 4.52 4.53 

Dungannon 18.4 46.8 23 12.79 29.53 12.18 12.65 10.93 25.92 10.65 11.48 

Eden 25 62.5 45 10.75 24.74 10.23 10.58 10.11 23.2 9.85 10.57 

Enniskillen 25 62.5 33.5 9.34 19.68 8.68 8.75 10.42 23.13 9.89 10.12 

Fallaghearn 
   

8.66 20.27 8.27 8.5 7.77 18.11 7.57 8.31 

Finaghy 31.5 79 
 

18.63 45.3 17.01 19.15 22.66 52.28 21.18 22.79 

Glengormley 18.4 46.8 
 

5.62 11.09 5.44 5.44 5.45 11.4 5.35 5.39 

Hannahstown 31.5 80 33.5 
20.8

7 
51.84 18.9 22.93 25.82 64.43 23.97 29.03 

Kells* 21.9 55.9 27.4 21.14 50.7 19.48 23.17 
    

  26.2 65 29.7 
    

26.08 63.23 24.58 29.52 

Killymallaght 40.0 100 
 

13.43 30.44 12.63 12.89 12.97 29.64 12.53 13.02 

Knock 18.4 46.8 
 

17.43 36.7 15.72 15.84 17.23 33.18 16.17 17.18 

Larne 18.4 46.8 42.5 9.88 20.83 9.42 9.44 9.22 20.25 8.98 9.19 

Limavady 18.4 46.8 23 12.87 28.91 11.62 12.06 13.24 30.15 12.37 13.27 

Lisburn 18.4 46.8 23 13.15 30.03 12.3 12.61 12.29 28.05 11.83 12.43 

Lisaghmore 18.4 46.8 
 

10.47 22.17 9.94 10.02 9.93 21.52 9.66 9.99 

Loguestown 18.4 46.8 
 

6.65 13.82 6.18 6.21 7.01 15.1 6.67 6.8 

Magherakeel 
   

5.38 12.28 5.08 5.51 5.64 13.45 5.4 6.12 

Mid-Antrim  
   

6.75 14.19 6.42 6.45 6.43 14.07 6.24 6.44 

Newtownards 40.0 100 
 

8.4 17.79 7.93 7.99 7.81 17.43 7.56 7.83 

Newry 18.4 46.8 23 5.78 12.15 5.51 5.6 5.71 12.61 5.54 5.84 

Omagh 40.0 100 42.5 16.82 37.26 15.49 15.75 16.41 37.05 15.58 16.4 

Omagh South 
   

12.17 26.06 11.35 11.48 9.8 20.6 9.44 9.47 

Pomeroy  
   

9.62 20.55 9.19 9.3 8.59 18.88 8.38 8.83 

Rathgael 18.4 46.8 
 

6.43 13.38 6.1 6.14 6.28 13.67 6.08 6.29 

Rosebank 40.0 100 
 

19.5 47.49 17.43 19.9 24.26 60.01 22.25 26.05 
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Ta b le  E - 6  Nor ther n I r e l and  Shor t  C i r cu i t  Curr ent  Lev el s  f or  Wint er  P eak  2018/19  (c ont inued)  

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

Slieve Kirk 40.0 100 
 

8.8 18.33 8.41 8.47 8.24 17.97 8.04 8.26 

Springtown 31.5 79 33.6 10.71 22.78 10.19 10.29 10.37 22.53 10.09 10.43 

Strabane 18.4 46.8 23 16.46 35.69 15.34 15.42 17.44 39.22 16.7 17.16 

Tandragee 31.5 79 33.6 21.73 54.35 19.76 24.25 25.86 65.38 24.12 30.1 

Tamnamore 40 100 45 19.71 48.47 18.48 22.53 19.49 48.32 18.74 23 

Waringstown 18.4 46.8 
 

8.49 18.64 8.09 8.21 8.12 18.35 7.89 8.27 
 

T a b l e  E - 7  N or th e r n I r e l a nd  S h or t  C i r cu i t  C u rr ent  Lev el s  f or  Summer  Ni gh t  Val l ey  2018 

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

380 kV 

Turleenan 
   

7.7 19.7 7.1 8.4 8.8 22.0 8.3 9.5 

275kV 

Ballylumford 26.5 66.3 35.65 10.3 25.7 9.3 10.7 12.2 30.6 11.4 13.4 

Castlereagh 31.5 79 35.65 10.3 25.5 9.3 10.4 12.1 29.9 11.2 12.7 

Coolkeeragh 31.5 79 35.3 10.3 26.2 9.4 11.3 10.9 27.9 10.4 12.7 

Hannahstown 31.5 79 35.65 10.0 24.8 9.0 10.2 11.7 28.9 10.9 12.3 

Kells 31.5 79 35.65 11.3 28.5 10.2 11.9 12.8 32.1 12.0 14.0 

Kilroot 31.5 79 45.3 10.9 27.4 9.8 11.6 11.5 28.6 10.8 12.6 

Magherafelt 31.5 79 35.65 12.8 32.3 11.5 13.7 12.8 31.4 12.1 13.1 

Moyle 31.5 79 35.65 10.2 25.5 9.2 10.6 12.1 30.3 11.3 13.3 

Tandragee 26.5 66.3 35.65 13.1 32.9 11.7 13.7 14.5 36.1 13.5 15.6 

Tamnamore 31.5 79 57.3 13.3 33.4 11.9 14.0 13.5 33.2 12.7 14.2 

110kV 

Aghyoule 25 62.5 
 

4.1 8.6 3.9 4.0 4.1 9.1 3.9 4.2 

Airport Road 40 100 
 

9.5 21.1 9.0 9.1 10.1 22.6 9.8 10.2 

Altahullion  40 100 
 

6.9 15.2 6.5 6.6 6.4 14.8 6.2 6.5 

Antrim 18.4 46.8 
 

8.7 18.7 8.3 8.4 8.9 19.4 8.7 9.0 

Ballylumford* 21.9 55 25.88 16.3 40.2 15.1 18.2 
    

 
26.2 65 29.7 

    
19.7 49.2 18.7 23.1 

Ballymena 18.4 46.8 
 

8.4 18.3 8.0 8.2 9.0 20.1 8.8 9.3 

Banbridge 18.4 46.8 
 

6.1 12.9 5.9 5.9 6.2 13.7 6.1 6.3 

Ballyvallagh 18.4 46.8 23 13.1 29.1 12.3 12.4 12.8 28.1 12.4 12.5 

Ballynahinch 18.4 46.8 
 

5.4 11.4 5.2 5.2 5.5 12.1 5.4 5.6 
Belfast North 
Main 

18.4 46.8 
 

12.3 27.2 11.6 11.8 13.0 26.0 12.5 13.5 

Cam 
   

6.4 14.0 6.0 6.1 6.3 14.4 6.0 6.4 

Carnmoney 26.2 65 44.9 8.1 18.3 7.8 8.0 8.2 18.6 8.0 8.5 
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Tab le  E - 7  Nor ther n  I r e lan d  Shor t  C i rcui t  Current  Leve ls  for  Summer  Nigh t  Val ley  2018  

(cont inued)  

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

Castlereagh 26.2 65 33.5 15.5 38.7 14.2 16.9 20.6 51.7 19.2 23.0 

Belfast Central 31.5 79 
 

12.8 30.8 11.9 12.8 15.9 35.3 15.1 16.2 

Coleraine 31.5 79 42.5 9.3 20.3 8.5 8.7 10.7 24.1 10.1 10.4 

Coolkeeragh 31.5 80 33.5 20.2 50.0 18.3 22.4 24.7 61.5 23.1 28.4 

Creagh 31.5 80 33.5 7.6 15.4 7.3 7.3 8.1 17.2 7.9 7.9 

Cregagh 26.2 65 
 

14.1 34.5 13.0 14.5 18.1 42.4 17.0 18.5 

Donegall North 31.5 79 33.5 13.9 33.5 12.9 14.1 17.3 39.1 16.4 17.3 

Donegall South 
   

11.1 25.3 10.4 10.7 12.5 27.8 12.0 12.5 

Drumnakelly 31.5 79 42.5 14.7 35.7 13.6 14.9 16.7 40.5 15.9 17.6 

Drumquin  
   

6.7 15.2 6.3 6.5 4.6 9.7 4.5 4.5 

Dungannon 18.4 46.8 23 11.4 26.6 10.9 11.3 10.2 24.3 9.9 10.7 

Eden 25 62.5 45 9.0 20.9 8.6 8.9 9.0 20.7 8.8 9.4 

Enniskillen 25 62.5 33.5 8.8 18.6 8.2 8.3 9.9 22.1 9.5 9.7 

Fallaghearn  
  

8.3 19.6 7.9 8.2 7.7 17.9 7.4 8.2 

Finaghy 31.5 79 
 

14.3 35.0 13.2 14.9 18.2 42.7 17.3 18.6 

Glengormley 18.4 46.8 
 

5.2 10.3 5.0 5.0 5.1 10.8 5.1 5.1 

Hannahstown 31.5 80 33.5 15.6 38.8 14.4 17.0 20.2 50.5 19.0 22.6 

Kells* 21.9 55.9 27.4 16.4 39.7 15.2 17.9 
    

 
26.2 65 29.7 

    
21.0 51.3 19.9 23.6 

Killymallaght 40 100 
 

12.4 28.4 11.6 11.9 12.4 28.5 11.9 12.5 

Knock 18.4 46.8 
 

13.4 29.4 12.4 12.6 14.6 29.0 13.9 14.8 

Larne 18.4 46.8 42.5 8.5 18.4 8.1 8.2 8.4 18.6 8.2 8.4 

Limavady 18.4 46.8 23 12.0 27.3 10.9 11.3 12.9 29.6 12.0 13.0 

Lisburn 18.4 46.8 23 10.9 25.2 10.3 10.6 10.9 25.1 10.5 11.1 

Lisaghmore 18.4 46.8 
 

9.6 20.6 9.1 9.2 9.4 20.4 9.1 9.5 

Loguestown 18.4 46.8 
 

6.3 13.2 6.0 6.0 6.8 14.6 6.5 6.6 

Magherakeel  
  

5.3 12.2 5.0 5.5 5.6 13.4 5.4 6.1 

Mid-Antrim 
   

6.5 13.7 6.2 6.2 6.3 13.8 6.1 6.3 

Newtownards 40 100 
 

7.3 15.8 7.0 7.1 7.2 16.2 7.0 7.3 

Newry 18.4 46.8 23 5.3 11.2 5.1 5.2 5.3 11.7 5.2 5.5 

Omagh 40 100 42.5 15.5 34.8 14.2 14.5 15.6 35.4 14.8 15.6 

Omagh South 
   

11.4 24.7 10.7 10.8 9.6 20.3 9.2 9.2 

Pomeroy  
   

9.2 19.9 8.7 8.9 8.4 18.6 8.2 8.6 

Rathgael 18.4 46.8 
 

5.8 12.2 5.5 5.6 5.8 12.8 5.7 5.9 

Rosebank 40 100 
 

14.5 35.8 13.3 15.2 18.9 47.2 17.8 20.6 

Slieve Kirk 40 100 
 

8.4 17.7 8.0 8.1 8.1 17.7 7.8 8.1 

Springtown 31.5 79 33.6 9.8 21.1 9.3 9.4 9.8 21.4 9.5 9.8 

Strabane 18.4 46.8 23 14.9 32.8 13.9 14.0 16.3 37.1 15.6 16.1 
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Tab le  E - 7  Nor ther n  I r e lan d  Shor t  C i r cui t  Current  Leve ls  for  Summer  Nigh t  Val ley  2018  

(cont inued)  

NODE 

Rating Three phase Single phase 

RMS 
[kA] 

Peak 
[kA] 

Asym 
[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

I'' 
[kA] 

Ip 
[kA] 

IB 
[kA] 

asym 
B 

[kA] 

Tandragee 31.5 79 33.6 16.8 42.5 15.5 19.0 21.0 53.6 19.9 24.7 

Tamnamore 40 100 45 16.8 41.4 15.6 19.0 17.5 43.5 16.8 20.5 

Waringstown 18.4 46.8 
 

7.6 16.9 7.3 7.4 7.5 17.1 7.4 7.7 
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 SHORT CIRCUIT CURRENTS IN IRELAND 

E.5.4 Methodology used in Ireland 

S h o rt  c i rc u i t  c ur r e nt  l e v el s  ar e  c a l c ul a t e d in  a c c or d a nc e  wi th  the  U K  E ngi ne e r i ng  

Recommendat ion G74,  which  is  a  computer  based  anal ysis ,  based on  the  In ternat ional  

St a nda rd  IEC609 09 .  Comp l i a nc e wi th  G74 i nc l udes :  

  S h o rt  c i r c ui t  c o n tr i b ut i o n s  f r o m r o t at i ng  p l a n t ,  i n c l u ding  i n d u ct i on  m o t o rs  

e m b e d d e d  i n  t h e  g e n er al  l o a d ,  

  C o m p r e hen si v e  pl a n t  pa r a m et e r s  inc l u di n g  impedances,  t ransfor mer  winding  and 

ear th i ng  c onf ig ur at ions,  

  P r e - f a ul t  v ol t a ge  l ev el s  at  e a ch  no d e  w hi ch  should  be  obta ined  f rom a  c redib le,  pre -

f aul t  l oad  f low  st udy,  

  P r e- f a ul t  t r ans f or mer  t a p  s et t i ng s  shoul d a l s o  be  obt ai ned f rom th e  l oa d  f l ow  st udy.  

T h e  sh or t  c i rc u i t  cur re n t  l ev e l  n e tw o rk  m o d el  i n c lu d e s  t h e  f o l l o w i ng  c o m po n e n t  pa r a met e r s:  

  Transfor mer  impedanc e  var ia t ion  wi th  tap  posi t ion,  

  Zero  sequence  mutual  coupl ing  e f fect ,  

  S a t u rat e d g en e r a t or  r e act a n c e va l ue s,  

  P o w er  s t at ion  a u xi l i ar i e s  s ho rt  c i r c ui t  cur re n t  l eve l  c o n tr i b ut io n s .  

The  calcul at ion  o f  the  X/R  rat ios ,  used  by  E i rG r i d ,  is  u n d e r t ak e n  i n  a c c o r da n c e w i th  

I E C 6 0 9 0 9 - 0  M e th o d  B .  Met h o d B  i s  cur r e nt l y  c o ns i d er e d  to  be  t he  m o st  ap p r o pr ia t e  gen e r al  

p u r p o s e  m et h o d  f o r  ca l c u l at i ng  D C s h o rt  c i rc ui t  c ur re n t s  in  t h e  t r a n smi s si o n  s y st e m  o f  

I re l and.  Th e use  o f  th is  ca lcul at ion  method i s  c urrent l y  under  rev iew  by  E i rG r i d.  

The  t ransmiss ion  syst em of  I r e land  is  des igned and operated  to  mainta in  RMS brea k  shor t  

c i r c u i t  l ev el s  i n  a c c o r danc e  w i t h  E i r G r i d  G r i d Code  CC.8.6.  A  summary o f  thes e  requi rements  

i s  s e t  o u t  i n  T a b l e  E - 8 .  I n  d e si g ni n g  th e  s y s t e m,  a  1 0 %  sa f et y  m a r gi n  i s  a pp l i e d .  

I t  sh oul d  be  not ed th at  th e  E i r Gr id  Gr i d  Code Versi on  3 .4  ( re l eased in  October  2009)  

c o n t ai n s  a  m o d i f i c at i o n w h ic h  st ipu l at e s  th a t  s h o rt  c i r cu i t  c u r r e nt  l eve l s  at  d e s igna t e d  

s tat ions,  in  I re l and  may  be  a l lowed to  incr ease to  31 .5  kA.  I f  necessary ,  the  equi pment  at  

t h es e  s ta t i on s  i s  t o  b e  m o d i f i e d  o r  r e pl a c e d  i n  o r d e r  t o  c om p l y  wi th  th i s  n ew  r at in g .  T h e 

s tat ions  cur rent ly  designated  for  op erat ion  of  the  110  kV  equipment  up  to  31 .5  kA,  as  

propose d by  the  T SO,  ar e;  Bar n ahely ,  Cl og hran  ( fu tur e  stat ion) ,  Col lege  Park ,  Corduf f ,  

F ing las ,  K i lbar ry ,  Knockrah a,  Louth,  Mar ina,  Raf feen,  Ta rber t  and  Trabeg.  E i rGr id  wi l l  

annual ly  publ ish  an  up da ted l is t  of  des ignated  st at ions.  
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C i rcui t  b re aker s  wi th  a  h i gher  r at i n g  than  the  cur rent  levels  may  be  nec essary  for  a  number  

o f  r e a s o n s,  i n c l u d i ng ,  but  n o t  l i m i t ed  t o  t h e  n e ed t o  p r ov i d e a n  a d e q u a te  s a f e t y  m arg i n  o r  

t o  c a t er  f o r  a  h ig h D C c om p o n e n t  i n  th e  s h or t  c i rcu i t  c ur r e nt .  

T a b l e  E - 8  Sho r t  C i r c ui t  Cur r e nt  L ev el s  -  St a n d ar d  E q u i p m e nt  Ra t i ng  –  R ep ub l ic  of  I r e l a nd  

Vol tage  Level  
St andard  Equi pment  Sh or t  C i rc ui t   
Current  Rat ing  

4 0 0  kV 50  kA  

220 kV  4 0  k A 

110  kV 
O ut si de th e  D ubl i n  Ar ea 25  kA  

D esi gn at ed s i tes  3 1 . 5  kA 

 

E.5.5 Analysis 

T h e  g e n e ra t i o n  di s p at ch e s  us e d  i n  t he  sh o rt  c i r cu i t  a n al ys i s  a r e  s how n  i n  T a bl e  D - 5  i n  

Appendix  D .   

T h e  t ot al  R MS  b r e a k  c ur re n t  a t  a  b u sba r  i s  a n  i nd i c at i o n  of  th e  s ho rt  c i rc u i t  l ev el  tha t  o n e  

c o u l d  e x pect  a t  t h a t  p oi n t  i n  t h e  t r a n s m i s si on  system.  However ,  they  do  not  necessar i ly  

r e p re s e n t  t he  s h or t  c i r cu i t  c u rr e n t  th a t  c o ul d  f lo w  th r o ugh  e a c h  i n di v i dua l  br e a k er ,  w hi ch  

may  be  l ower .  
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E.5.6 Results 

Tabl es  E -9  to  E -11  l i s t  subtransient  ( I k ’ ’ ) ,  t r a nsie nt  ( I k ’ )  c ur re n t s  a n d X /R  r a t i o s  f or  s i n gl e -

phase to  ear th  and  balanc ed  three-phase  faul ts  for  t ransmission  system busbars  o f  I r e l and.  

These  are  pr esented  for  maximum winter  peak  and minimum summer  va l l ey  in tact  system 

demand condi t ions  for  2012,  2015  and 2018.  F r o m  t h es e  v a l u e s,  t h e  r e l ev a n t  c ur r e n t s  

requi red to  assess  c i rcui t  breaker  duty  can  be der ived using  the  fo l lowing  equat ions:  

  Peak Make  cur rent  ( Ip )   

"3
98.002.12 k

X

R

p IeI 










 

  AC component  (IR M S _ A C _ b )  o f  s ho rt - c i rc u i t  cur re n t  a t  a  se l ec t ed  t i m e  o f  br ea k  ( tb )  

  ms

t

kkkbACRMS

b

eIIII 40'"'
__




 

  D C  c o mp o n ent  (ID C _ b )  o f  s h o rt - c i rc u i t  c ur r e nt  at  a  selected t ime of  break  ( tb )  

X

R
t

kbDC

b

eII



502"

_ 2


 

  Break  cur rent  ( Ib )  a t  a  selected t ime of  break ( tb )  

 

 

T a b l e  E - 9  S ho r t  C i r c ui t  Cur r e nt s  f o r  M a ximum and Minimum Demand in  20 12  

Bus 

Winter  Peak  2012  Summer  Val ley  2012 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Adamstown 110 kV 9.6 10.7 9.6 6.9 10.7 10.3 - - - - - - 

Agannygal 110 kV 2.9 5.9 5.1 4.2 4.6 4.4 3.0 5.4 4.5 4.2 4.4 4.2 

Aghada 110 kV 4.7 9.3 8.8 5.7 10.7 10.5 4.7 7.5 7.0 5.6 9.0 8.7 

Aghada A 220 kV 10.4 7.2 6.7 12.4 7.8 7.6 6.6 3.9 3.6 7.6 4.9 4.7 

Aghada B 220 kV 15.7 11.6 10.4 15.6 14.2 13.6 11.4 7.8 7.0 11.7 10.2 9.7 

Aghada C 220 kV 15.7 11.6 10.4 15.6 14.2 13.6 11.4 7.8 7.0 11.7 10.2 9.7 

Aghada D 220 kV 11.4 7.7 7.1 13.6 8.5 8.3 6.6 3.9 3.6 7.5 5.0 4.8 

Ahane 110 kV 4.5 13.6 12.6 5.5 10.7 10.4 4.7 10.9 9.8 5.5 9.3 8.9 

Anner 110 kV 4.6 7.6 7.1 5.9 4.7 4.6 3.4 5.9 5.5 4.6 4.0 3.9 

Ardnacrusha 110 kV 5.6 16.2 14.4 6.9 16.1 15.5 5.0 11.9 10.3 6.1 13.2 12.5 
 

2
__

2
_ bACRMSbDCb III 
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Table  E -9  Short  C i rcui t  Current s  for  Maxi mum and Minimum Demand in  2012  (cont inued)   

Bus 

Winter  Peak  2012  Summer  Val ley  2012 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Arigna 110 kV 3.8 7.8 6.8 5.0 5.5 5.3 4.0 7.0 6.0 5.1 5.1 4.9 

Arklow 110 kV 8.3 8.8 8.0 9.2 10.7 10.2 8.6 7.7 6.8 9.4 9.5 9.0 

Arklow 220 kV 9.0 8.0 7.3 10.2 7.4 7.2 9.5 6.6 5.8 10.5 6.4 6.2 

Artane 110 kV 13.5 12.8 11.7 5.8 15.0 14.4 12.8 9.6 8.8 6.3 11.8 11.4 

Arva 110 kV 3.8 9.9 8.8 5.0 7.3 7.1 4.0 8.9 7.8 5.1 6.8 6.6 

Athea 110 kV 5.7 6.9 6.0 7.5 6.0 5.8 5.9 5.8 5.0 7.5 5.5 5.2 

Athlone 110 kV 5.4 10.2 9.6 6.2 5.7 5.7 4.3 7.1 6.8 5.4 4.8 4.8 

Athy 110 kV 3.1 6.5 6.2 4.3 4.7 4.7 3.3 5.5 5.2 4.4 4.2 4.2 

Aughinish 110 kV 7.8 10.3 9.3 9.9 10.8 10.4 8.2 9.3 8.2 10.2 10.3 9.8 

Ballybeg 110 kV 8.9 6.6 6.2 9.3 7.8 7.6 9.0 5.9 5.5 9.4 7.1 6.9 

Ballydine 110 kV 5.5 8.3 7.8 6.9 5.8 5.7 3.4 6.4 5.9 4.6 4.8 4.7 

Ballylickey 110 kV 3.2 3.3 3.1 4.4 1.9 1.9 3.3 3.1 2.8 4.4 1.8 1.8 

Ballywater 110 kV 4.2 5.9 5.4 3.1 6.0 5.8 4.8 5.7 4.8 3.2 5.7 5.4 

Baltrasna 110 kV 6.0 10.7 10.2 7.3 8.1 8.0 6.3 9.3 8.7 7.4 7.5 7.4 

Bandon 110 kV 3.3 6.6 6.0 4.7 5.2 5.1 3.5 5.7 5.2 4.8 4.8 4.6 

Banoge 110 kV 3.7 6.3 5.8 4.6 5.3 5.2 3.8 5.7 5.1 4.8 4.9 4.7 

Barnahealy A 110 kV 4.6 12.6 11.6 5.4 12.8 12.5 4.7 10.0 9.0 5.3 10.7 10.3 

Barnahealy B 110 kV 6.5 12.4 11.4 7.3 12.4 12.0 6.3 9.9 8.9 6.9 10.4 10.1 

Baroda 110 kV 4.0 8.8 8.2 4.9 9.9 9.6 4.3 7.5 6.9 5.1 8.8 8.5 

Barrymore 110 kV 3.6 8.2 7.8 4.9 4.6 4.6 3.7 6.8 6.3 4.8 4.2 4.1 

Bellacorick 110 kV 3.1 4.3 3.9 4.2 4.1 3.9 2.9 3.5 3.1 3.7 3.6 3.4 

Binbane 110 kV 3.1 3.5 3.0 4.6 3.3 3.1 3.0 3.1 2.6 4.3 3.0 2.9 

Blackrock 110 kV 11.0 11.0 10.0 2.9 9.9 9.6 9.7 10.0 9.1 2.8 9.2 9.0 

Blake 110 kV 3.9 8.3 7.8 5.0 5.6 5.5 4.2 7.1 6.6 5.1 5.1 5.0 

Boggeragh 110 kV 7.4 8.7 7.9 7.7 5.4 5.3 7.5 7.7 6.7 7.7 5.0 4.8 

Booltiagh 110 kV 3.4 4.7 4.1 4.8 3.7 3.6 3.4 4.4 3.7 4.7 3.7 3.5 

Bracklone 110 kV 3.4 6.9 6.6 4.6 4.6 4.6       

Brinny A 110 kV 3.2 5.9 5.4 4.5 4.4 4.3 3.3 5.2 4.7 4.6 4.1 4.0 

Brinny B 110 kV 3.2 5.9 5.4 4.5 4.5 4.4 3.3 5.2 4.7 4.6 4.1 4.0 

Butlerstown 110 kV 5.2 11.7 10.6 5.5 11.0 10.6 4.5 8.5 7.7 4.7 8.7 8.4 

Cabra 110 kV 12.4 12.4 11.3 4.7 13.3 12.9 12.0 9.3 8.5 5.2 10.7 10.4 

Cahir 110 kV 4.7 11.1 10.3 5.9 6.0 5.9 3.5 7.9 7.2 4.7 5.0 4.9 

Carrick-on-Shannon 110 kV 4.2 12.3 10.9 5.0 12.8 12.3 4.4 10.7 9.2 5.2 11.5 10.9 

Carlow 110 kV 5.3 9.7 9.0 6.0 9.3 9.0 5.4 7.4 6.7 6.0 7.6 7.4 

Carrickmines 110 kV 29.6 12.8 11.4 26.1 14.1 13.5 20.1 11.5 10.3 18.5 13.0 12.5 

Carrickmines 220 kV 13.5 19.4 16.8 10.2 23.6 22.3 13.6 13.1 11.1 10.4 16.8 15.6 

Carrigadrohid 110 kV 5.5 13.2 11.9 6.4 10.2 9.9 5.6 10.7 9.2 6.3 9.0 8.6 
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Carrowbeg 110 kV 2.7 3.0 2.7 3.9 2.6 2.5 2.7 2.7 2.4 3.8 2.4 2.4 

Cashla 110 kV 6.9 17.1 15.3 7.7 20.8 19.9 6.1 13.2 11.6 6.7 16.7 15.8 

Cashla 220 kV 8.2 11.4 10.6 10.3 11.0 10.7 7.8 8.1 7.1 9.3 8.6 8.2 

Castlebar 110 kV 3.1 5.5 4.8 4.4 4.6 4.5 3.2 4.7 4.1 4.2 4.7 4.5 

Castledockrill 110 kV 6.9 8.3 7.2 4.6 9.9 9.3 7.3 7.5 6.2 4.8 9.0 8.3 

Castlefarm A 110 kV 7.1 10.0 9.0 8.7 10.1 9.8 7.5 9.0 7.9 8.9 9.6 9.1 

Castlefarm B 110 kV 7.1 9.9 9.0 8.7 10.1 9.7 7.5 9.0 7.9 8.9 9.6 9.1 

Castleview 110 kV 3.8 12.9 11.9 4.6 9.2 9.0 4.0 10.1 9.1 4.6 7.9 7.7 

Cathaleen's Fall 110 kV 5.1 9.9 8.1 6.0 9.3 8.7 4.0 7.8 6.2 4.9 8.0 7.4 

Cauteen 110 kV 3.3 8.1 7.6 4.4 4.2 4.2 3.4 7.1 6.5 4.4 3.9 3.8 

Central 110 kV 14.2 11.6 10.5 7.7 12.5 12.0 11.9 10.5 9.5 7.1 11.6 11.2 

Charleville 110 kV 3.6 6.8 6.1 5.0 4.4 4.3 3.8 6.0 5.4 5.1 4.1 4.0 

Cherrywood 110 kV 10.2 10.7 9.7 8.5 11.3 10.9 - - - - - - 

City West 110 kV 9.0 10.5 9.6 7.3 9.6 9.3 9.4 9.1 8.2 7.6 8.7 8.4 

Clahane 110 kV 4.4 9.5 7.9 5.9 7.8 7.4 4.8 8.1 6.4 6.2 7.2 6.7 

Clashavoon 110 kV 8.5 15.9 13.9 10.1 14.7 14.1 8.1 12.6 10.4 9.4 12.5 11.7 

Clashavoon 220 kV 9.6 8.7 8.0 11.2 8.2 8.0 8.8 6.2 5.4 10.1 6.4 6.1 

Cliff 110 kV 4.6 7.6 6.5 5.6 6.5 6.2 3.8 6.1 5.1 4.7 5.8 5.5 

Clonkeen 110 kV 7.7 8.5 6.2 8.4 8.4 7.5 8.1 7.7 5.2 8.6 7.9 6.8 

Cloon 110 kV 4.3 8.1 7.5 5.3 5.3 5.2 4.3 6.9 6.4 5.3 4.9 4.8 

College Park  110 kV 8.5 19.5 18.0 6.6 21.3 20.7 8.4 15.3 13.7 6.8 17.8 17.0 

Cookstown A 110 kV 10.5 11.1 10.1 7.6 10.8 10.4 10.9 9.5 8.6 8.0 9.7 9.4 

Coolroe 110 kV 5.0 10.9 10.0 6.5 9.6 9.3 3.6 8.4 7.6 4.7 8.1 7.8 

Coomagearlahy 110 kV 7.7 7.1 5.1 9.0 7.6 6.6 8.1 6.5 4.3 9.3 7.2 6.1 

Corderry 110 kV 4.0 8.7 7.3 5.3 7.5 7.1 4.1 7.8 6.3 5.3 7.1 6.6 

Corduff 110 kV 9.7 22.6 20.7 11.0 24.6 23.8 9.3 17.3 15.3 10.5 20.1 19.1 

Corduff 220 kV 16.6 24.4 21.2 15.6 28.4 26.8 13.3 13.7 11.7 13.5 18.0 16.7 

Corraclassy 110 kV 4.3 6.8 6.3 6.4 4.1 4.0 4.3 6.3 5.7 6.3 3.9 3.8 

Cow Cross 110 kV 4.2 12.8 11.8 4.8 10.7 10.4 4.4 10.0 9.1 4.8 9.0 8.8 

Crane 110 kV 5.7 8.9 7.7 6.0 9.2 8.7 6.4 8.1 6.6 6.4 8.4 7.8 

Cromcastle A 110 kV 12.1 11.9 10.6 7.5 12.9 12.4 11.7 9.3 8.5 7.8 10.8 10.4 

Cromcastle B 110 kV 12.1 11.9 10.6 7.5 12.9 12.4 11.7 9.3 8.5 7.8 10.8 10.4 

Cuilleen 110 kV 5.3 9.8 9.3 5.6 5.6 5.5 - - - - - - 

Cullenagh 110 kV 7.1 14.0 12.8 8.1 15.4 14.9 5.7 10.2 9.2 6.4 11.9 11.4 

Cullenagh 220 kV 9.6 8.6 8.0 11.2 8.0 7.8 8.1 6.4 5.7 9.5 6.5 6.2 

Cunghill 110 kV 3.4 6.3 5.6 4.7 5.3 5.1 3.4 5.4 4.7 4.6 4.9 4.7 

Cushaling 110 kV 6.3 10.6 9.7 7.6 11.6 11.3 5.7 8.0 7.3 6.9 9.3 9.0 

Dallow 110 kV 3.4 5.5 5.3 4.6 3.3 3.3 3.5 4.9 4.7 4.7 3.1 3.1 
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Dalton 110 kV 2.8 4.6 4.2 3.9 3.0 2.9 2.8 4.1 3.7 3.9 2.8 2.8 

Dardistown 110 kV 15.9 12.1 10.8 14.4 13.6 13.0 14.4 9.4 8.6 13.6 11.2 10.8 

Derrybrien 110 kV 3.0 4.7 4.0 4.3 4.2 4.0 3.0 4.4 3.6 4.4 4.0 3.8 

Derryiron 110 kV 5.9 8.2 7.9 7.6 8.0 7.9 5.1 5.9 5.6 6.2 6.5 6.3 

Doon 110 kV 5.2 8.4 7.8 6.5 5.3 5.2 3.5 6.5 6.0 4.7 4.4 4.3 

Dromada 110 kV 5.1 6.2 5.5 5.0 5.5 5.3 5.3 5.4 4.6 5.1 5.0 4.8 

Drumkeen 110 kV 4.0 7.2 5.4 5.3 5.9 5.4 4.0 6.6 4.8 5.3 5.6 5.1 

Drumline 110 kV 3.2 8.4 7.7 4.3 5.7 5.6 3.2 7.0 6.3 4.2 5.1 5.0 

Drybridge 110 kV 5.4 14.4 13.2 6.5 11.6 11.3 5.8 12.3 11.1 6.7 10.5 10.2 

Dundalk 110 kV 3.5 9.2 8.5 4.6 7.6 7.5 3.7 8.1 7.5 4.7 7.1 6.9 

Dunfirth 110 kV 4.7 6.1 5.9 5.9 4.0 3.9 4.8 5.2 5.0 5.9 3.6 3.6 

Dungarvan 110 kV 3.7 6.1 5.7 4.8 3.6 3.5 3.8 5.1 4.8 4.8 3.2 3.2 

Dunmanway 110 kV 5.0 7.3 6.5 6.7 5.8 5.6 5.2 6.4 5.7 6.8 5.3 5.1 

Dunstown 220 kV 11.5 19.5 17.6 11.3 19.9 19.2 11.9 13.5 11.5 11.2 14.2 13.4 

Dunstown 400 kV 18.5 7.3 6.8 17.7 6.6 6.4 19.7 3.9 3.6 15.9 3.7 3.6 

Ennis 110 kV 3.8 10.5 9.2 5.1 8.9 8.5 3.4 8.7 7.5 4.6 7.9 7.6 

Fassaroe East 110 kV 5.1 8.2 7.7 5.5 5.9 5.8 7.7 8.9 8.1 6.8 6.3 6.1 

Fassaroe West 110 kV 5.2 8.4 7.8 5.6 6.1 6.0 5.5 7.3 6.8 5.7 5.7 5.6 

Finglas 220 kV 18.0 24.2 20.8 16.9 29.2 27.4 13.0 13.0 11.2 13.3 17.6 16.4 

Finglas A 110 kV 35.9 14.1 12.4 31.3 15.3 14.6 24.0 10.6 9.6 24.2 12.4 11.9 

Finglas B 110 kV 36.8 14.5 13.1 32.4 17.8 17.1 24.0 10.6 9.6 24.0 13.7 13.1 

Flagford 110 kV 4.5 12.8 11.4 5.4 15.0 14.3 4.7 11.1 9.6 5.6 13.3 12.5 

Flagford 220 kV 7.4 7.8 7.2 9.7 7.0 6.9 7.7 6.7 5.9 9.8 6.3 6.1 

Francis Street A 110 kV 11.4 11.1 10.0 5.9 13.1 12.5 11.8 9.2 8.4 6.2 11.3 10.9 

Francis Street B 110 kV 12.4 13.1 12.0 6.5 15.6 15.1 9.2 9.8 9.0 3.7 11.4 11.1 

Galway 110 kV 4.5 12.8 11.5 5.2 13.0 12.5 4.5 10.2 9.1 5.1 11.0 10.6 

Garrow 110 kV 5.4 7.1 5.3 5.0 7.2 6.5 5.6 6.5 4.5 5.2 6.9 5.9 

Garvagh 110 kV 4.5 6.7 5.6 6.1 5.7 5.4 4.6 6.1 4.9 6.2 5.4 5.0 

Gilra 110 kV 3.1 6.7 6.3 4.0 5.1 5.0 3.2 6.1 5.6 4.0 4.7 4.6 

Glanagow 220 kV 16.0 11.7 10.5 17.0 14.4 13.8 11.8 8.0 7.1 12.5 10.4 9.9 

Glanlee 110 kV 7.6 6.8 4.9 8.1 7.3 6.5 7.9 6.3 4.2 8.3 7.0 5.9 

Glasmore A 110 kV 5.1 7.4 6.8 5.4 5.0 4.9 4.6 5.5 5.2 5.1 3.9 3.8 

Glasmore B 110 kV 4.4 6.4 5.9 5.0 4.1 4.1 4.6 5.5 5.1 5.1 3.8 3.8 

Glenlara 110 kV 3.4 3.5 3.0 5.2 2.6 2.5 3.6 3.3 2.8 5.3 2.5 2.4 

Glenree 110 kV 3.7 5.2 4.8 4.7 4.1 4.0 3.2 4.1 3.6 4.1 3.5 3.4 

Golagh 110 kV 4.0 5.2 4.4 5.1 3.3 3.2 3.1 4.5 3.7 4.1 2.9 2.8 

Gorman 110 kV 6.4 15.4 14.1 7.4 16.5 15.9 6.8 13.2 11.8 7.8 14.7 14.1 

Gorman 220 kV 8.7 12.0 11.2 10.2 9.4 9.3 9.6 9.7 8.6 10.7 8.4 8.1 
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Gortawee 110 kV 4.4 6.6 6.1 6.6 4.7 4.6 4.4 6.1 5.5 6.6 4.5 4.4 

Grange 110 kV 12.9 12.2 10.8 5.9 12.9 12.4 12.2 9.5 8.6 6.2 10.7 10.4 

Grange Castle 110 kV 10.9 11.1 10.0 10.0 11.3 10.8 11.4 9.4 8.5 10.3 10.1 9.7 

Great Island 110 kV 7.7 15.4 13.9 8.6 19.1 18.3 5.7 10.1 8.9 6.3 13.3 12.5 

Great Island 220 kV 10.5 10.2 9.3 12.3 10.2 9.9 8.2 7.1 6.2 9.6 7.9 7.6 

Griffinrath 110 kV 7.0 10.8 10.2 7.4 10.8 10.6 7.5 9.1 8.4 7.7 9.5 9.2 

Harolds 110 kV 11.6 11.2 10.0 5.6 13.0 12.4 11.9 9.2 8.4 5.9 11.3 10.8 

Heuston 110 kV 13.4 13.3 12.2 7.8 16.1 15.6 - - - - - - 

Huntstown A 220 kV 17.1 23.3 20.2 14.2 28.1 26.5 12.6 12.7 10.9 12.1 17.1 15.9 

Huntstown B 220 kV 15.7 21.9 19.3 11.8 25.7 24.4 13.4 13.0 11.3 11.7 17.0 16.0 

Ikerrin 110 kV 4.8 5.4 5.1 6.3 3.2 3.2 4.8 4.8 4.6 6.3 3.0 3.0 

Inchicore 220 kV 11.7 19.3 17.0 7.7 22.9 21.8 13.4 13.1 11.1 9.7 16.6 15.5 

Inchicore A 110 kV 27.2 14.7 13.4 24.9 18.3 17.6 25.1 12.0 10.9 23.8 15.3 14.7 

Inchicore B 110 kV 40.8 14.4 12.9 34.7 18.2 17.3 34.3 11.9 10.6 31.4 15.5 14.7 

Inniscarra 110 kV 4.7 10.6 9.7 6.2 9.0 8.8 3.6 8.3 7.5 4.7 7.8 7.5 

Irishtown 220 kV 14.0 20.5 17.8 12.5 25.1 23.6 14.2 13.4 11.4 13.6 17.4 16.2 

Kellis 110 kV 6.3 10.4 9.7 7.4 11.6 11.3 6.3 7.8 7.1 7.3 9.2 8.9 

Kellis 220 kV 8.1 8.4 7.9 9.9 6.9 6.8 7.9 6.5 5.9 9.6 5.9 5.7 

Kilbarry 110 kV 6.2 20.5 17.8 7.7 18.3 17.5 5.9 14.7 12.6 6.5 15.6 14.7 

Kildonan 110 kV 6.6 15.2 14.2 5.9 13.5 13.2 6.8 12.4 11.3 6.1 11.8 11.4 

Kilkenny 110 kV 4.3 7.9 7.4 5.0 8.6 8.5 3.0 4.6 4.3 4.2 4.3 4.2 

Killonan 110 kV 5.5 19.8 17.7 6.9 20.5 19.7 5.6 14.9 12.8 6.8 16.6 15.7 

Killonan 220 kV 5.7 10.3 9.6 7.6 9.7 9.5 6.6 7.9 6.9 8.2 8.0 7.7 

Killoteran 110 kV 5.4 12.5 11.4 5.2 12.4 12.0 4.8 9.0 8.0 4.7 9.7 9.3 

Kilmahud 110 kV 9.8 10.8 9.7 8.5 10.9 10.5 10.2 9.2 8.2 8.8 9.8 9.4 

Kilmore 110 kV 15.2 12.5 11.1 10.0 13.7 13.0 13.9 9.7 8.8 10.0 11.3 10.8 

Kilteel 110 kV 4.4 8.0 7.5 5.5 7.0 6.8 4.6 7.1 6.4 5.6 6.6 6.4 

Kinnegad 110 kV 5.1 6.3 6.1 6.8 5.4 5.4 4.9 5.0 4.8 6.3 4.7 4.6 

Knockearagh 110 kV 6.2 7.1 5.8 7.9 5.9 5.6 6.6 6.3 4.9 8.1 5.5 5.1 

Knockraha A 110 kV 21.8 6.2 6.0 24.1 6.2 6.2 13.1 4.8 4.6 15.5 5.1 5.0 

Knockraha B 110 kV 7.4 21.8 19.4 8.5 20.4 19.6 6.7 15.3 13.3 7.5 15.9 15.1 

Knockraha A 220 kV 8.8 10.8 9.9 9.9 11.8 11.4 6.3 5.9 5.3 7.0 7.2 6.9 

Knockraha B 220 kV 11.6 9.4 8.7 12.0 9.3 9.1 10.2 7.0 6.3 10.8 7.4 7.2 

Knockumber 110 kV 3.7 8.7 8.1 4.6 6.3 6.2 3.9 7.9 7.3 4.7 6.0 5.9 

Lanesboro 110 kV 3.6 10.7 9.9 4.9 10.5 10.2 3.9 9.3 8.6 5.1 9.7 9.5 

Letterkenny110 kV 4.4 8.4 6.3 6.0 7.4 6.7 4.4 7.7 5.5 5.9 6.9 6.2 

Liberty A 110 kV 5.2 17.2 15.2 5.7 14.3 13.8 5.2 12.8 11.2 4.6 14.0 13.3 

Liberty B 110 kV 5.2 17.2 15.2 5.4 14.2 13.7 5.2 12.8 11.2 4.5 14.0 13.3 
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Limerick 110 kV 4.7 17.2 15.3 5.7 15.1 14.6 4.8 13.2 11.4 5.7 12.7 12.1 

Lisdrum 110 kV 2.8 5.3 4.9 3.9 3.2 3.2 2.9 4.9 4.6 3.9 3.1 3.0 

Lisheen 110 kV 4.7 5.2 4.6 6.3 3.0 2.9 4.8 4.7 4.2 6.3 2.8 2.8 

Lodgewood 110 kV 8.4 9.5 8.2 9.0 11.7 11.0 9.0 8.5 6.9 9.4 10.6 9.7 

Lodgewood 220 kV 9.2 7.6 6.9 10.7 7.3 7.1 9.3 6.2 5.4 10.6 6.3 6.0 

Longpoint 220 kV 11.5 7.7 7.1 14.0 8.5 8.2 6.6 3.9 3.6 7.5 5.0 4.8 

Louth 220 kV 9.6 18.6 16.9 12.7 15.8 15.4 10.2 13.4 11.5 12.7 13.0 12.3 

Louth A 110 kV 6.8 13.5 12.4 7.9 15.6 15.1 7.1 11.7 10.5 8.1 14.0 13.4 

Louth B 110 kV 7.3 14.7 13.5 8.4 17.2 16.7 7.6 12.6 11.4 8.5 15.3 14.6 

Macetown 110 kV 7.0 17.0 15.8 6.9 16.2 15.8 7.1 13.6 12.3 7.1 13.9 13.5 

Macroom 110 kV 6.7 15.0 13.3 7.5 12.2 11.8 6.5 11.9 10.1 7.3 10.6 10.0 

Mallow 110 kV 3.5 6.8 6.3 5.2 5.3 5.2 3.7 5.9 5.5 5.3 4.9 4.8 

Marina 110 kV 6.1 19.2 16.7 8.1 15.5 14.9 5.9 13.9 12.0 6.3 15.3 14.5 

Maynooth A 110 kV 10.9 13.6 12.7 11.6 16.4 16.0 11.4 11.1 10.1 11.9 13.9 13.3 

Maynooth B 110 kV 8.1 18.0 16.9 9.8 16.5 16.2 8.6 14.4 13.0 10.1 14.1 13.7 

Maynooth A 220 kV 9.6 17.0 15.3 10.1 15.4 14.9 11.5 12.5 10.7 11.6 12.5 11.9 

Maynooth B 220 kV 9.5 20.8 18.7 9.4 18.6 18.0 11.1 14.1 12.0 10.9 14.4 13.6 

McDermott 110 kV 16.7 13.3 12.1 5.9 15.1 14.5 14.7 9.8 9.0 6.4 11.9 11.5 

Meath Hill 110 kV 4.0 9.5 8.8 5.3 7.6 7.4 4.3 8.6 7.8 5.5 7.1 6.9 

Meentycat 110 kV 3.8 6.1 4.5 5.3 5.1 4.6 3.8 5.7 4.1 5.3 4.9 4.4 

Midleton 110 kV 3.6 10.8 10.1 4.7 8.4 8.2 3.8 8.7 7.9 4.7 7.3 7.1 

Milltown A 110 kV 15.3 11.9 10.6 7.6 14.1 13.5 15.4 9.8 8.9 8.0 12.1 11.6 

Milltown B 110 kV 8.7 11.8 10.8 4.0 13.9 13.4 9.2 9.9 9.1 4.4 12.0 11.6 

Misery Hill 110 kV 13.9 11.7 10.4 8.3 14.0 13.3 14.1 9.6 8.8 8.7 12.0 11.5 

Moneypoint G1 400 kV 23.6 7.2 6.7 18.5 7.3 7.1 14.3 3.4 3.1 14.3 4.1 4.0 

Moneypoint G2 400 kV 29.4 3.8 3.5 24.9 4.0 3.9 25.3 3.4 3.1 22.6 3.7 3.6 

Moneypoint G3 400 kV 23.6 7.2 6.7 18.5 7.3 7.1 14.3 3.4 3.1 14.3 4.1 4.0 

Moneteen 110 kV 5.2 11.9 10.9 6.2 8.7 8.5 5.3 9.9 8.8 6.3 7.7 7.5 

Moneypoint 110 kV 3.2 2.9 2.4 4.5 1.7 1.6 3.2 2.7 2.2 4.5 1.7 1.6 

Moneypoint 220 kV 12.7 9.8 9.1 11.0 9.5 9.3 12.4 7.5 6.6 10.9 8.0 7.6 

Monread 110 kV 4.1 7.9 7.3 5.0 7.2 7.1 4.3 6.9 6.3 5.2 6.8 6.6 

Moy 110 kV 4.1 5.2 4.8 5.3 5.5 5.3 3.0 3.7 3.3 3.7 4.3 4.1 

Mullagharlin 110 kV 3.6 9.3 8.6 4.5 7.1 7.0 3.8 8.3 7.6 4.6 6.7 6.5 

Mullingar 110 kV 2.7 4.6 4.3 3.8 4.6 4.5 2.8 4.1 3.9 3.8 4.2 4.2 

Mungret A 110 kV 4.9 11.3 10.4 5.9 8.0 7.9 5.0 9.4 8.4 6.0 7.2 7.0 

Mungret B 110 kV 4.9 11.3 10.4 5.9 8.0 7.9 5.0 9.5 8.4 6.0 7.2 7.0 

Nangor 110 kV 10.2 10.9 9.8 8.6 11.0 10.6 10.6 9.2 8.3 8.9 9.9 9.5 

Navan 110 kV 5.4 13.5 12.4 6.3 12.8 12.4 5.8 11.7 10.6 6.6 11.6 11.2 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 E-26 

Table  E -9  Short  C i rcui t  Current s  for  Maxi mum and Minimum Demand in  2012  (cont inued)   

Bus 

Winter  Peak  2012  Summer  Val ley  2012 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Nenagh 110 kV 2.6 3.8 3.7 3.8 2.1 2.1 2.7 3.4 3.3 3.9 2.0 2.0 

Newbridge 110 kV 4.2 10.3 9.5 5.0 9.7 9.5 4.5 8.5 7.8 5.2 8.6 8.3 

Nore 110 kV 4.4 7.7 7.3 5.4 8.5 8.3 - - - - - - 

North Quays 110 kV 18.1 12.1 10.8 7.1 14.1 13.5 17.9 9.9 9.0 7.5 12.1 11.6 

North Wall 110 kV 16.6 22.1 19.2 9.8 25.2 23.8 12.4 12.1 10.5 9.8 15.8 14.8 

Oldcourt A 110 kV 3.7 10.7 10.0 4.4 8.1 8.0 3.9 8.6 7.9 4.5 7.0 6.9 

Oldcourt B 110 kV 3.8 10.8 10.1 4.5 8.2 8.1 4.0 8.7 8.0 4.5 7.1 6.9 

Oldstreet 220 kV 15.7 10.4 9.9 13.1 11.3 11.1 11.5 6.2 5.7 11.1 7.5 7.3 

Oldstreet 400 kV 18.8 7.1 6.8 12.5 6.9 6.8 14.1 4.0 3.7 12.2 4.6 4.5 

Oughtragh 110 kV 3.8 5.4 4.7 4.9 3.3 3.2 4.0 4.8 4.1 5.0 3.0 2.9 

Pelletstown 110 kV 13.9 12.5 11.4 7.6 13.0 12.6 13.2 9.4 8.6 8.1 10.6 10.2 

Platin 110 kV 4.8 13.1 12.1 5.6 9.6 9.4 5.1 11.3 10.3 5.8 8.8 8.6 

Pollaphuca 110 kV 3.2 3.1 3.0 4.7 2.5 2.5 2.8 2.4 2.3 4.0 2.2 2.2 

Poolbeg A 110 kV 24.6 12.6 11.3 21.1 15.4 14.7 23.2 10.3 9.3 20.8 13.1 12.5 

Poolbeg B 110 kV 24.6 12.6 11.3 21.1 15.4 14.7 23.2 10.3 9.3 20.8 13.0 12.5 

Poolbeg A 220 kV 17.0 22.0 19.2 10.7 26.2 24.8 12.8 12.2 10.5 10.5 16.2 15.2 

Poolbeg B 220 kV 14.2 16.5 14.5 13.1 18.5 17.6 14.7 11.6 9.9 13.9 14.1 13.2 

Poppintree 110 kV 16.3 12.9 11.4 9.7 14.0 13.4 14.6 9.9 9.0 9.7 11.5 11.1 

Portan 400 kV 23.2 6.8 6.5 23.4 8.1 8.0 - - - - - - 

Portlaoise 110 kV 3.8 9.0 8.4 5.3 7.0 6.9 4.1 7.5 7.0 5.5 6.3 6.2 

Pottery 110 kV 17.1 12.0 10.8 5.6 12.3 11.8 13.8 10.9 9.8 5.3 11.4 10.9 

Prospect 220 kV 11.4 12.4 11.3 10.0 11.6 11.3 11.1 8.6 7.4 10.5 9.4 8.9 

Raffeen A 110 kV 5.5 14.7 13.4 6.4 17.0 16.4 5.5 11.3 10.1 6.2 13.7 13.1 

Raffeen 220 kV 14.8 11.7 10.5 14.3 14.3 13.6 11.3 8.0 7.1 11.4 10.3 9.8 

Raffeen B 110 kV 8.1 14.4 13.1 9.2 16.5 15.9 7.4 11.2 10.0 8.2 13.5 12.9 

Rathkeale 110 kV 3.5 7.9 7.4 4.6 4.4 4.4 3.6 6.7 6.1 4.6 4.0 3.9 

Ratrussan 110 kV 3.5 7.6 6.3 4.6 8.0 7.5 3.7 7.0 5.7 4.8 7.7 7.1 

Reamore 110 kV 4.2 9.2 7.7 3.7 7.4 7.1 4.7 8.0 6.4 3.9 6.8 6.3 

Richmond 110 kV 3.0 7.3 6.8 4.2 6.4 6.3 3.2 6.4 6.0 4.4 5.9 5.8 

Rinawade 110 kV 4.9 11.1 10.6 5.9 7.6 7.5 5.2 9.4 8.7 6.1 6.9 6.7 

Ringaskiddy 110 kV 5.7 12.0 11.0 6.2 11.4 11.1 5.7 9.6 8.7 6.1 9.7 9.4 

Ringsend 110 kV 24.5 12.7 11.2 21.0 15.5 14.7 23.2 10.3 9.3 20.7 13.1 12.5 

Ryebrook 110 kV 5.5 15.4 14.3 6.0 10.6 10.4 5.8 12.5 11.2 6.2 9.4 9.2 

Salthill 110 kV 4.5 11.7 10.5 4.0 11.5 11.1 4.4 9.4 8.5 4.0 9.9 9.5 

Screeb 110 kV 3.4 2.6 2.5 4.4 1.5 1.4 - - - - - - 

Seal Rock A 110 kV 7.6 10.2 9.2 9.3 10.7 10.3 7.9 9.2 8.1 9.6 10.2 9.6 

Seal Rock B 110 kV 7.6 10.2 9.2 9.3 10.7 10.3 7.9 9.2 8.1 9.6 10.2 9.6 

Shankill 110 kV 3.6 9.0 7.8 4.8 7.8 7.4 3.8 8.1 6.9 4.9 7.2 6.9 
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Table  E -9  Short  C i rcui t  Current s  for  Maxi mum and Minimum Demand in  2012  (cont inued)   

Bus 

Winter  Peak  2012  Summer  Val ley  2012 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Shannonbridge 110 kV 6.0 16.9 16.0 7.9 18.7 18.3 6.2 14.3 13.3 7.9 16.8 16.3 

Shannonbridge 220 kV 7.0 7.4 7.2 9.3 6.3 6.2 7.6 6.4 5.9 9.7 5.7 5.6 

Shellybanks A 220 kV 16.6 22.0 19.1 10.6 26.2 24.8 12.6 12.1 10.5 10.4 16.2 15.2 

Shellybanks B 220 kV 13.6 19.9 17.4 11.7 24.5 23.1 13.6 13.1 11.1 12.7 17.0 15.8 

Shelton Abbey 110 kV 6.2 7.7 7.0 6.5 7.9 7.6 6.5 6.8 6.1 6.7 7.2 6.9 

Singland 110 kV 5.6 16.4 14.7 6.7 14.7 14.2 5.4 12.5 10.9 6.4 12.2 11.7 

Sligo 110 kV 3.8 10.0 8.7 4.8 9.0 8.6 3.9 8.6 7.2 4.8 8.1 7.6 

Somerset 110 kV 3.0 8.2 7.8 4.0 5.2 5.1 3.1 7.2 6.8 4.1 4.8 4.7 

Sorne Hill 110 kV 3.8 3.5 2.7 4.1 3.8 3.4 3.9 3.4 2.5 4.2 3.7 3.3 

Srananagh 110 kV 4.8 11.6 9.9 5.9 12.2 11.5 4.7 9.9 8.1 5.7 10.7 9.9 

Srananagh 220 kV 7.4 4.9 4.5 9.9 3.9 3.8 7.3 4.4 3.9 9.7 3.6 3.4 

Stevenstown 110 kV 4.7 6.1 5.6 5.1 3.9 3.9 - - - - - - 

Stratford 110 kV 3.3 4.7 4.4 4.4 3.3 3.3 3.2 3.7 3.5 4.2 2.9 2.9 

Suir 110 kV 4.6 10.5 9.8 5.1 5.8 5.7 - - - - - - 

Taney 110 kV 6.4 10.4 9.7 2.3 10.9 10.6 6.9 8.9 8.2 2.5 9.7 9.4 

Tarbert 110 kV 12.2 21.5 18.6 14.3 20.2 19.3 9.8 14.8 12.1 11.5 16.0 14.8 

Tarbert 220 kV 13.9 14.9 13.2 15.7 16.9 16.1 10.9 9.0 7.7 12.0 11.4 10.6 

Tawnaghmore A 110 kV 3.9 4.3 4.1 5.3 4.5 4.4 2.9 3.0 2.7 3.6 3.5 3.4 

Tawnaghmore B 110 kV 3.8 4.3 4.0 5.2 4.2 4.1 2.9 3.1 2.8 3.6 3.3 3.2 

Thornsberry 110 kV 4.0 6.7 6.3 5.3 5.9 5.8 4.1 5.2 4.9 5.3 5.0 4.9 

Thurles 110 kV 4.9 6.4 5.7 7.5 4.5 4.4 4.7 5.5 5.0 7.2 4.1 4.1 

Tipperary 110 kV 3.2 7.8 7.3 4.4 4.0 4.0 3.1 6.5 6.0 4.3 3.7 3.6 

Tonroe 110 kV 2.7 3.5 3.3 3.8 2.1 2.1 2.7 3.2 3.0 3.8 2.0 1.9 

Trabeg 110 kV 6.2 18.9 16.5 7.5 15.4 14.8 5.8 13.7 11.9 6.1 15.2 14.4 

Tralee 110 kV 5.6 11.5 9.3 6.9 8.9 8.4 6.3 9.7 7.4 7.3 8.0 7.4 

Trien A 110 kV 5.1 10.3 8.5 6.6 8.8 8.3 5.5 8.6 6.8 6.9 7.9 7.3 

Trillick 110 kV 3.8 3.8 2.8 4.2 3.7 3.3 3.9 3.7 2.7 4.3 3.6 3.2 

Tullabrack 110 kV 3.2 3.0 2.6 4.4 1.9 1.8 3.2 2.9 2.4 4.4 1.8 1.7 

Turlough 220 kV 11.1 12.4 11.4 12.4 10.9 10.6 12.4 10.1 8.9 13.3 9.5 9.2 

Tynagh 220 kV 15.3 11.6 10.9 17.5 12.9 12.6 9.9 6.3 5.8 10.9 8.0 7.7 

Waterford 110 kV 6.8 13.8 12.5 7.1 13.6 13.1 5.3 9.6 8.6 5.6 10.4 9.9 

Wexford 110 kV 3.9 7.2 6.2 5.2 6.2 5.9 4.2 6.2 5.2 5.3 5.7 5.3 

Whitegate 110 kV 4.4 10.1 9.5 5.2 10.2 10.0 4.5 8.1 7.5 5.2 8.6 8.4 

Wolfe Tone 110 kV 14.6 13.0 11.8 5.4 14.6 14.0 13.4 9.6 8.8 5.9 11.6 11.1 

Woodland A 220 kV 12.4 22.6 20.3 11.9 22.2 21.4 12.0 13.9 11.9 11.7 15.6 14.7 

Woodland B 220 kV 33.8 6.6 6.5 25.4 8.2 8.1 24.6 4.9 4.7 20.7 6.3 6.1 

Woodland 400 kV 23.2 6.8 6.5 23.4 8.1 8.0 18.2 4.3 3.9 18.8 4.9 4.8 
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Table  E -10  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2015  

Bus 

Winter  Peak  2015  Summer  Val ley  2015 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Adamstown 110 kV 13.2 16.9 15.4 6.5 19.0 18.3 13.3 14.0 12.7 6.8 16.4 15.7 

Agannygal 110 kV 3.0 6.2 5.5 4.3 4.7 4.6 3.2 5.7 4.9 4.4 4.5 4.3 

Aghada 110 kV 4.6 9.6 9.1 5.6 10.9 10.7 4.7 7.7 7.2 5.6 9.1 8.8 

Aghada A 220 kV 10.2 7.8 7.2 12.2 8.2 7.9 6.6 4.2 3.8 7.6 5.1 4.9 

Aghada B 220 kV 15.6 12.0 10.8 15.5 14.7 14.0 11.7 8.0 7.2 12.0 10.4 9.9 

Aghada C 220 kV 15.6 12.0 10.8 15.5 14.7 14.0 11.7 8.0 7.2 12.0 10.4 9.9 

Aghada D 220 kV 11.1 8.4 7.7 13.4 9.1 8.8 6.6 4.2 3.8 7.5 5.2 5.0 

Ahane 110 kV 4.5 13.9 12.9 5.5 10.7 10.5 4.7 11.4 10.3 5.6 9.5 9.2 

Anner 110 kV 4.7 7.8 7.2 5.9 4.8 4.7 4.5 6.4 5.9 5.7 4.3 4.2 

Ardnacrusha 110 kV 5.5 16.8 15.2 6.8 16.8 16.2 5.2 12.6 11.1 6.2 13.8 13.1 

Ardnagappary 110 kV 2.7 2.2 2.0 4.0 1.3 1.2 2.8 2.1 1.9 4.1 1.2 1.2 

Arigna 110 kV 3.8 7.8 7.0 5.0 5.5 5.3 4.0 7.2 6.2 5.1 5.2 5.0 

Arklow 110 kV 10.7 9.2 8.3 11.6 11.1 10.6 11.1 8.0 7.1 11.8 9.8 9.3 

Arklow 220 kV 9.1 8.1 7.5 10.3 7.5 7.3 9.6 6.8 6.0 10.6 6.6 6.3 

Artane 110 kV 13.6 13.1 11.9 6.3 13.5 13.0 13.3 10.0 9.2 6.8 11.0 10.6 

Arva 110 kV 3.7 10.0 9.0 5.0 7.3 7.1 3.9 9.1 8.1 5.1 6.9 6.7 

Athea 110 kV 16.3 7.8 6.5 16.4 6.5 6.1 16.6 7.2 5.8 16.6 6.2 5.8 

Athlone 110 kV 5.3 10.4 9.8 6.2 5.8 5.7 4.3 7.2 6.9 5.4 4.8 4.8 

Athy 110 kV 3.2 7.6 7.3 4.2 5.6 5.5 3.4 6.4 6.0 4.4 5.0 4.9 

Aughinish 110 kV 7.9 10.4 9.4 10.0 10.8 10.5 8.3 9.7 8.5 10.3 10.6 10.1 

Balgriffin 110 kV 13.9 15.7 14.2 6.8 18.2 17.5 13.2 12.1 11.0 7.2 14.8 14.2 

Balgriffin 220 kV 16.0 16.3 14.8 8.0 19.1 18.4 13.8 10.8 9.5 8.6 13.6 12.9 

Ballakelly 220 kV 10.9 21.2 19.5 13.0 16.8 16.4 10.0 14.0 12.4 11.6 13.2 12.7 

Ballybeg 110 kV 9.7 6.8 6.4 10.0 8.0 7.8 9.9 6.1 5.7 10.1 7.2 7.0 

Ballydine 110 kV 5.7 8.5 7.9 7.0 5.9 5.8 5.4 7.0 6.4 6.7 5.2 5.1 

Ballylickey 110 kV 3.2 3.7 3.4 4.3 2.0 2.0 3.3 3.4 3.1 4.4 2.0 1.9 

Ballyragget 110 kV 4.2 7.5 7.2 5.1 5.2 5.2 - - - - - - 

Ballyvouskill 110 kV 23.8 7.8 5.8 18.0 8.3 7.5 22.2 7.1 4.9 17.5 7.7 6.6 

Ballyvouskill 220 kV 10.1 9.4 8.2 11.0 9.2 8.8 10.4 7.4 6.1 11.0 7.7 7.2 

Ballywater 110 kV 4.6 6.1 5.5 3.2 6.1 5.9 5.3 5.8 4.9 3.3 5.8 5.5 

Baltrasna 110 kV 6.0 11.0 10.5 7.3 8.2 8.1 6.2 9.5 9.0 7.3 7.6 7.4 

Bandon 110 kV 3.2 7.1 6.5 4.6 5.5 5.4 3.4 6.1 5.6 4.7 5.0 4.9 

Banoge 110 kV 6.8 6.7 6.2 7.6 5.8 5.7 7.1 6.1 5.4 7.8 5.4 5.2 

Barnahealy A 110 kV 4.4 13.0 12.1 5.2 13.1 12.8 4.8 10.2 9.3 5.4 10.9 10.5 

Barnahealy B 110 kV 6.3 12.8 11.8 7.1 12.6 12.3 6.4 10.1 9.2 7.1 10.6 10.2 

Baroda 110 kV 3.9 9.4 8.7 4.7 10.4 10.1 4.2 8.1 7.4 5.0 9.3 9.0 

Barrymore 110 kV 3.6 8.6 8.2 5.4 6.3 6.2 3.7 7.0 6.6 5.3 5.6 5.5 

Bellacorick 110 kV 3.1 4.3 3.9 4.2 4.0 3.9 2.9 3.5 3.2 3.8 3.6 3.4 
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Table  E -10  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2015  (cont inued)  

Bus 

Winter  Peak  2015  Summer  Val ley  2015 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Binbane 110 kV 3.5 5.0 4.2 5.1 4.3 4.0 3.5 4.5 3.8 5.1 4.0 3.8 

Blackpool 110 kV 6.0 21.7 19.0 7.0 18.9 18.1 6.2 15.0 13.1 7.0 14.8 14.1 

Blackrock 110 kV 10.9 11.4 10.3 2.8 10.1 9.8 11.1 9.5 8.8 3.0 9.0 8.8 

Blake 110 kV 3.8 8.6 8.2 4.9 5.7 5.6 4.1 7.5 7.0 5.1 5.2 5.1 

Boggeragh 110 kV 7.4 8.9 8.2 7.6 5.4 5.3 7.7 7.9 7.1 7.8 5.1 4.9 

Booltiagh 110 kV 6.2 8.0 7.5 7.6 6.2 6.1 6.4 7.1 6.6 7.7 5.9 5.8 

Bracklone 110 kV  3.3 8.0 7.6 4.4 5.2 5.1 3.6 6.9 6.5 4.5 4.7 4.6 

Brinny A 110 kV 3.1 6.3 5.8 4.4 4.6 4.5 3.3 5.5 5.1 4.5 4.3 4.2 

Brinny B 110 kV 3.1 6.4 5.9 4.4 4.7 4.6 3.3 5.5 5.1 4.5 4.3 4.2 

Butlerstown 110 kV 6.2 12.1 11.0 6.3 11.4 11.0 6.1 9.0 8.1 6.3 9.2 8.9 

Cabra 110 kV 12.5 12.6 11.5 5.1 12.1 11.7 12.4 9.7 8.9 5.5 10.1 9.8 

Cahir 110 kV 4.9 11.8 10.8 6.0 6.2 6.1 4.2 8.7 7.8 5.3 5.4 5.2 

Carrick-on-Shannon 110 kV 4.1 12.5 11.2 4.9 13.0 12.5 4.4 11.0 9.7 5.2 11.7 11.2 

Carlow 110 kV 5.1 10.1 9.4 5.8 9.6 9.3 5.3 7.7 7.1 5.9 7.9 7.6 

Carrickmines 110 kV 30.1 13.2 11.8 26.1 14.5 13.9 26.3 10.9 9.9 24.0 12.5 12.0 

Carrickmines 220 kV 13.5 20.4 17.8 10.0 24.5 23.2 13.2 14.5 12.4 10.5 18.5 17.3 

Carrigadrohid 110 kV 6.0 14.3 13.2 6.8 10.6 10.3 5.8 10.9 9.7 6.5 9.1 8.8 

Carrowbeg 110 kV 2.7 3.0 2.7 4.0 2.4 2.4 2.7 2.7 2.4 3.8 2.4 2.3 

Cashla 110 kV 6.9 17.4 15.7 7.7 21.1 20.2 6.9 13.8 12.3 7.6 17.3 16.4 

Cashla 220 kV 8.1 11.8 10.9 10.2 11.2 10.9 8.3 8.6 7.6 9.9 8.9 8.6 

Castlebar 110 kV 3.1 5.5 4.9 4.3 3.8 3.7 3.1 4.7 4.2 4.3 4.3 4.1 

Castledockrill 110 kV 7.5 8.5 7.4 4.8 10.1 9.5 8.0 7.7 6.3 5.0 9.2 8.4 

Castlefarm A 110 kV 7.2 10.0 9.1 8.7 10.1 9.8 7.5 9.3 8.2 9.0 9.9 9.4 

Castlefarm B 110 kV 7.2 10.0 9.1 8.7 10.1 9.8 7.5 9.3 8.2 9.0 9.9 9.4 

Castleview 110 kV 3.7 13.7 12.7 4.5 9.6 9.5 4.1 10.3 9.4 4.6 8.0 7.8 

Cathaleen's Fall 110 kV 5.5 11.5 9.5 6.5 10.2 9.6 5.0 9.5 7.7 6.1 9.1 8.5 

Caulstown 110 kV 5.2 13.7 12.8 5.9 9.4 9.2 5.1 11.2 10.3 5.8 8.4 8.3 

Cauteen 110 kV 3.3 8.2 7.7 4.4 4.2 4.2 3.5 7.3 6.7 4.5 4.0 3.9 

Central 110 kV 14.3 11.9 10.8 7.7 12.8 12.4 14.1 10.0 9.2 7.9 11.2 10.8 

Charleville 110 kV 3.5 6.5 5.9 4.8 4.4 4.2 3.6 5.8 5.2 4.9 4.1 4.0 

Cherrywood 110 kV 10.2 11.0 10.0 8.4 11.6 11.2 10.4 9.3 8.6 8.6 10.2 9.9 

City West 110 kV 7.1 12.8 11.9 6.2 10.9 10.7 7.5 11.0 10.1 6.4 9.8 9.6 

Clahane 110 kV 4.4 8.8 7.3 6.1 7.3 6.9 4.7 7.9 6.3 6.3 6.8 6.4 

Clashavoon 110 kV 8.7 16.9 15.3 10.5 15.6 15.1 8.6 13.3 11.5 10.1 13.2 12.6 

Clashavoon 220 kV 9.9 10.1 9.1 11.2 9.8 9.4 9.3 7.5 6.3 10.4 7.8 7.3 

Cliff 110 kV 4.7 8.5 7.4 5.8 6.9 6.6 4.4 7.0 6.0 5.4 6.3 6.0 
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Ik’’ 
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Ik’ 
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Clonkeen A 110 kV 5.8 6.5 6.1 7.1 4.4 4.3 6.0 5.8 5.3 7.2 4.1 4.0 

Clonkeen B 110 kV 10.1 6.6 4.8 7.7 7.3 6.4 10.3 6.1 4.1 7.9 6.9 5.8 

Cloon 110 kV 4.2 8.2 7.6 5.3 5.3 5.2 4.4 7.1 6.6 5.4 4.9 4.8 

College Park  110 kV 8.4 20.1 18.7 6.5 21.8 21.2 8.3 15.9 14.4 6.7 18.2 17.4 

Cookstown 110 kV 8.2 13.6 12.6 6.4 12.5 12.2 8.5 11.6 10.7 6.6 11.1 10.8 

Coolroe 110 kV 4.9 11.2 10.4 6.5 9.8 9.5 5.0 8.9 8.1 6.3 8.5 8.3 

Coomagearlahy 110 kV 9.8 5.8 4.1 9.7 6.7 5.7 10.1 5.4 3.5 9.9 6.4 5.2 

Cordal 110 kV 14.4 6.0 5.7 16.6 6.0 5.9 14.5 5.6 5.2 16.7 5.8 5.6 

Corderry 110 kV 3.9 8.8 7.5 5.2 7.6 7.2 4.1 8.1 6.6 5.4 7.2 6.7 

Corduff 110 kV 9.7 23.4 21.6 11.1 25.2 24.5 9.2 18.1 16.1 10.3 20.6 19.7 

Corduff 220 kV 16.4 25.8 22.6 15.2 29.7 28.2 13.5 14.7 12.6 13.0 18.7 17.4 

Corraclassy 110 kV 4.3 7.0 6.6 6.4 4.1 4.1 4.4 6.6 6.1 6.5 4.0 3.9 

Cow Cross 110 kV 4.1 13.3 12.4 4.7 10.9 10.7 4.4 10.3 9.4 4.9 9.1 8.9 

Crane 110 kV 6.9 9.2 8.1 6.9 9.5 9.0 7.7 8.3 6.9 7.3 8.6 8.0 

Cromcastle A 110 kV 11.5 15.2 13.8 6.4 17.9 17.2 11.4 11.8 10.8 6.8 14.6 14.0 

Cromcastle B 110 kV 11.5 15.2 13.8 6.4 17.9 17.2 11.4 11.8 10.8 6.8 14.6 14.0 

Cuilleen 110 kV 5.2 10.0 9.4 5.5 5.6 5.6 4.1 6.8 6.6 4.9 4.7 4.6 

Cullenagh 110 kV 7.8 14.5 13.2 8.8 15.8 15.3 7.3 10.8 9.6 8.2 12.5 11.9 

Cullenagh 220 kV 9.7 8.7 8.1 11.3 8.1 7.9 8.6 6.5 5.9 10.1 6.6 6.4 

Cunghill 110 kV 3.4 6.3 5.7 4.7 5.4 5.2 3.4 5.5 4.8 4.6 5.0 4.7 

Cushaling 110 kV 6.7 12.4 11.1 8.2 13.1 12.5 6.4 9.5 8.4 7.9 10.6 10.1 

Dallow 110 kV 3.5 5.7 5.5 4.7 3.4 3.4 3.6 5.1 4.9 4.7 3.1 3.1 

Dalton 110 kV 2.8 4.6 4.2 3.9 2.8 2.7 2.8 4.1 3.8 3.9 2.8 2.7 

Dardistown 110 kV 14.5 15.4 13.9 12.0 19.0 18.2 13.7 12.0 10.9 11.8 15.3 14.6 

Derrybrien 110 kV 3.1 5.0 4.2 4.5 4.3 4.1 3.2 4.6 3.9 4.6 4.1 3.9 

Derryiron 110 kV 5.6 10.1 9.6 7.4 9.3 9.1 5.3 6.5 6.0 6.5 6.9 6.7 

Doon 110 kV 5.3 8.7 8.0 6.5 5.4 5.3 5.0 7.0 6.4 6.1 4.8 4.6 

Dromada 110 kV 9.8 7.0 5.9 6.9 5.9 5.6 10.1 6.5 5.3 7.0 5.6 5.3 

Drumkeen 110 kV 3.9 7.7 5.9 5.3 6.2 5.7 4.0 7.1 5.3 5.4 5.9 5.4 

Drumline 110 kV 3.2 8.9 8.2 4.3 7.7 7.6 3.4 7.6 6.9 4.4 7.0 6.8 

Drybridge 110 kV 5.5 15.3 14.1 6.6 11.9 11.7 5.7 12.6 11.5 6.6 10.6 10.3 

Dundalk 110 kV 3.5 9.3 8.6 4.6 7.8 7.7 3.6 8.3 7.7 4.7 7.3 7.1 

Dunfirth 110 kV 4.6 6.8 6.6 5.8 4.3 4.2 4.8 5.4 5.2 5.9 3.7 3.6 

Dungarvan 110 kV 5.7 6.4 6.1 6.6 3.9 3.8 5.8 5.4 5.1 6.6 3.5 3.5 

Dunmanway 110 kV 5.5 9.6 8.7 7.1 7.4 7.2 5.8 8.2 7.3 7.3 6.7 6.5 

Dunstown 220 kV 11.4 20.9 18.9 11.3 21.3 20.6 12.7 15.7 13.5 12.1 17.3 16.3 
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Dunstown 400 kV 16.2 8.3 7.9 15.5 7.7 7.6 16.8 6.3 5.7 15.0 6.4 6.2 

Ennis 110 kV 4.0 12.1 11.0 5.4 10.2 9.9 4.3 10.2 9.1 5.5 9.2 8.9 

Fassaroe East 110 kV 5.1 8.4 7.9 5.5 6.0 5.9 5.3 7.3 6.9 5.6 5.5 5.4 

Fassaroe West 110 kV 5.2 8.6 8.0 5.6 6.2 6.1 5.5 7.5 7.0 5.7 5.7 5.6 

Finglas 220 kV 17.8 25.4 22.0 16.3 30.3 28.6 13.9 14.4 12.3 13.4 18.7 17.4 

Finnstown 110 kV 16.5 17.6 16.0 8.0 19.9 19.2 16.0 14.5 13.1 8.4 17.1 16.4 

Finnstown 220 kV 9.9 25.3 22.1 8.9 25.5 24.4 11.0 17.5 14.6 9.8 19.4 18.1 

Finglas A 110 kV 6.5 15.7 14.8 5.4 13.5 13.3 6.6 13.0 11.9 5.5 11.9 11.6 

Finglas B 110 kV 24.2 17.6 15.7 21.3 21.3 20.4 19.4 13.3 12.0 18.1 16.8 16.1 

Finglas C 110 kV 39.1 14.8 13.4 31.7 15.7 15.1 27.0 11.1 10.1 25.1 12.5 12.1 

Flagford 110 kV 4.4 13.1 11.8 5.3 15.2 14.6 4.7 11.5 10.1 5.6 13.6 12.9 

Flagford 220 kV 7.4 7.9 7.4 9.8 7.1 6.9 7.9 6.9 6.2 10.0 6.4 6.2 

Francis Street A 110 kV 10.4 13.0 11.7 5.4 14.9 14.3 10.6 11.0 10.1 5.5 13.0 12.5 

Francis Street B 110 kV 12.4 13.4 12.3 6.5 16.0 15.5 12.4 11.3 10.4 6.7 13.9 13.4 

Galway 110 kV 4.5 13.0 11.7 5.2 13.2 12.7 4.7 10.6 9.5 5.3 11.3 10.8 

Garrow 110 kV 21.2 7.5 5.5 15.9 8.1 7.2 20.4 6.8 4.7 15.7 7.6 6.4 

Garvagh 110 kV 4.4 6.7 5.7 6.1 5.7 5.4 4.6 6.2 5.1 6.2 5.5 5.1 

Gilra 110 kV 3.0 6.8 6.4 4.0 5.1 5.0 3.2 6.2 5.7 4.0 4.7 4.7 

Glanagow 220 kV 15.8 12.1 10.9 16.9 14.8 14.2 12.1 8.2 7.3 12.9 10.6 10.1 

Glanlee 110 kV 9.5 5.7 4.0 8.8 6.5 5.6 9.8 5.3 3.4 8.9 6.2 5.1 

Glasmore A 110 kV 4.4 8.2 7.6 4.8 5.5 5.4 4.7 7.0 6.5 5.0 5.1 5.0 

Glasmore B 110 kV 3.9 7.0 6.6 4.5 4.5 4.4 4.1 6.1 5.7 4.7 4.2 4.1 

Glenlara A 110 kV 3.0 3.1 2.6 4.5 2.4 2.3 3.0 2.9 2.5 4.6 2.3 2.2 

Glenlara B 110 kV 13.3 5.5 5.2 10.9 3.8 3.7 13.5 5.2 4.8 11.0 3.6 3.5 

Glenree 110 kV 3.7 5.2 4.8 4.6 4.1 4.0 3.2 4.2 3.7 4.1 3.5 3.4 

Golagh 110 kV 4.0 5.4 4.6 5.2 3.4 3.3 4.0 4.9 4.2 5.1 3.2 3.0 

Gorman 110 kV 6.3 16.1 14.8 7.4 16.9 16.4 6.7 13.6 12.3 7.7 14.9 14.4 

Gorman 220 kV 8.7 12.8 12.1 10.2 9.8 9.6 9.2 10.4 9.4 10.4 8.7 8.4 

Gortawee 110 kV 4.4 6.7 6.2 6.7 4.8 4.7 4.5 6.3 5.8 6.7 4.6 4.5 

Grange 110 kV 11.1 15.0 13.6 5.5 17.5 16.8 11.0 11.7 10.7 5.9 14.2 13.7 

Grange Castle 110 kV 17.0 17.7 16.1 8.5 20.2 19.4 16.5 14.6 13.2 8.8 17.3 16.5 

Great Island 110 kV 7.8 15.9 14.4 8.7 19.6 18.8 6.6 10.5 9.3 7.2 13.7 13.0 

Great Island 220 kV 10.5 10.4 9.5 12.3 10.4 10.1 8.7 7.3 6.4 10.1 8.1 7.7 

Griffinrath A 110 kV 6.7 11.5 10.8 7.1 11.2 11.0 7.2 9.7 9.0 7.5 9.9 9.6 

Griffinrath B 110 kV 10.6 13.1 11.7 5.1 14.8 14.2 10.8 11.1 10.2 5.2 13.0 12.5 

Harnetts 110 kV 4.2 10.8 10.1 5.2 7.3 7.1 4.5 8.8 8.0 5.3 6.5 6.3 
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Heuston 110 kV 13.4 13.7 12.5 7.8 16.5 15.9 13.3 11.5 10.6 8.0 14.2 13.7 

Huntstown A 220 kV 16.8 24.4 21.3 13.7 29.2 27.6 13.7 14.1 12.1 12.3 18.3 17.1 

Huntstown B 220 kV 15.5 22.9 20.4 11.5 26.7 25.5 12.9 13.4 11.6 10.9 17.1 16.0 

Ikerrin 110 kV 5.5 5.6 5.3 7.0 3.4 3.3 5.6 5.1 4.8 7.1 3.2 3.1 

Inchicore 220 kV 10.8 21.2 18.6 7.5 24.8 23.5 11.1 15.0 12.8 8.2 18.7 17.5 

Inchicore A 110 kV 27.8 15.1 13.8 25.2 18.7 18.0 24.5 12.5 11.5 23.0 15.9 15.3 

Inchicore B 110 kV 26.8 18.9 17.1 22.2 23.2 22.3 23.5 15.4 13.9 20.5 19.5 18.6 

Inniscarra 110 kV 4.7 10.9 10.1 6.1 9.2 9.0 4.7 8.6 7.9 6.0 8.1 7.8 

Irishtown 220 kV 13.5 21.6 18.9 12.0 26.2 24.7 12.8 15.0 12.8 11.9 19.3 18.0 

Knockavanna 110 kV 3.1 5.2 4.5 4.5 4.3 4.2 3.2 4.9 4.1 4.6 4.2 4.0 

Kellis 110 kV 6.0 10.8 10.1 7.1 12.0 11.7 6.1 8.1 7.5 7.0 9.5 9.2 

Kellis 220 kV 8.0 8.5 8.1 9.8 7.0 6.9 8.0 6.8 6.2 9.6 6.0 5.9 

Kilbarry 110 kV 6.0 22.1 19.3 7.6 19.2 18.4 6.2 15.2 13.2 7.5 15.0 14.3 

Kilkenny 110 kV 4.4 10.1 9.5 5.2 10.6 10.3 3.0 4.6 4.4 3.4 5.7 5.5 

Kill Hill 110 kV 5.2 7.9 6.9 6.3 4.2 4.1 5.2 6.9 6.0 6.2 3.9 3.8 

Killonan 110 kV 5.5 20.5 18.3 6.9 21.0 20.2 5.8 15.8 13.7 7.0 17.3 16.4 

Killonan 220 kV 5.5 10.9 10.2 7.5 10.1 9.9 6.5 8.6 7.6 8.2 8.5 8.1 

Killoteran 110 kV 6.0 12.9 11.7 5.6 12.7 12.3 5.9 9.4 8.4 5.6 10.1 9.7 

Kilmahud 110 kV 12.9 16.9 15.3 6.6 19.0 18.3 13.0 14.0 12.6 6.9 16.4 15.7 

Kilmore 110 kV 15.4 16.2 14.6 9.2 19.4 18.5 14.3 12.4 11.3 9.4 15.5 14.9 

Kilpaddoge 110 kV 12.1 20.1 17.3 14.0 19.2 18.2 11.3 16.1 13.1 13.1 16.2 15.0 

Kilpaddoge 220 kV 16.4 22.6 19.9 16.8 25.7 24.5 13.2 12.7 10.5 14.0 15.8 14.5 

Kilteel 110 kV 4.2 8.3 7.8 5.4 7.1 7.0 4.5 7.4 6.7 5.5 6.8 6.5 

Kinnegad 110 kV 4.6 9.0 8.6 6.2 7.4 7.3 4.9 5.3 5.0 6.4 4.9 4.8 

Kishkeam 110 kV 24.7 7.6 7.2 23.0 7.2 7.1 23.9 7.0 6.4 22.6 6.8 6.6 

Kishkeam 220 kV 10.1 9.2 8.3 11.0 8.5 8.2 10.7 7.4 6.2 11.4 7.3 6.9 

Knockacummer 110 kV 8.5 4.9 4.6 6.0 3.4 3.4 8.8 4.6 4.3 6.1 3.3 3.2 

Knockanure A 110 kV 27.3 9.9 8.6 22.7 8.5 8.2 25.6 8.9 7.5 22.1 7.9 7.5 

Knockanure B 110 kV 5.0 9.7 8.3 6.3 7.3 7.0 5.3 8.6 7.1 6.5 6.7 6.4 

Knockanure 220 kV 11.0 13.4 12.2 10.8 11.3 10.9 11.9 9.7 8.2 11.5 9.1 8.6 

Knockearagh 110 kV 5.7 6.2 5.6 7.8 5.0 4.9 5.9 5.6 5.0 7.9 4.7 4.5 

Knockmullen 110 kV 4.2 6.5 6.2 5.2 4.3 4.2 - - - - - - 

Knocknagashel 110 kV 11.9 6.0 5.4 9.7 3.4 3.4 12.1 5.6 5.0 9.7 3.2 3.2 

Knocknagreenan 110 kV 5.4 13.4 12.4 5.4 10.0 9.8 - - - - - - 

Knockraha 110 kV 7.9 24.9 22.1 9.1 23.7 22.8 7.0 15.9 13.9 7.9 16.5 15.7 

Knockraha A 220 kV 8.7 12.6 11.4 9.7 13.5 13.0 6.3 6.5 5.7 7.0 7.8 7.4 
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Knockraha B 220 kV 11.8 9.7 9.0 12.3 9.6 9.4 10.4 7.1 6.5 11.1 7.6 7.3 

Knockumber 110 kV 3.6 8.8 8.3 4.5 6.3 6.2 3.8 8.0 7.5 4.7 6.0 5.9 

Lanesboro 110 kV 3.6 11.5 10.7 4.9 10.8 10.6 3.8 9.4 8.8 5.1 9.9 9.6 

Laois 110 kV 5.8 14.2 13.4 6.2 17.4 17.1 6.3 10.6 9.9 6.7 13.5 13.1 

Laois 400 kV 14.2 7.7 7.4 11.1 7.0 6.8 14.6 5.9 5.4 13.6 6.3 6.1 

Letterkenny110 kV 4.5 9.4 7.1 6.1 8.1 7.4 4.7 8.6 6.4 6.2 7.6 6.9 

Liberty A 110 kV 5.1 18.1 16.1 5.6 14.8 14.3 5.4 13.2 11.7 5.8 12.1 11.7 

Liberty B 110 kV 5.0 18.1 16.1 5.3 14.8 14.3 5.4 13.1 11.6 5.5 12.1 11.6 

Limerick 110 kV 4.7 17.6 15.8 5.7 15.3 14.8 4.9 13.9 12.1 5.8 13.1 12.5 

Lisdrum 110 kV 2.7 5.3 4.9 3.9 3.2 3.1 2.8 5.0 4.7 3.9 3.1 3.0 

Lisheen 110 kV 5.1 5.5 4.8 6.5 3.1 3.0 5.2 5.0 4.4 6.6 2.9 2.9 

Lodgewood 110 kV 9.6 9.7 8.4 10.1 12.0 11.3 10.3 8.7 7.1 10.6 10.8 9.9 

Lodgewood 220 kV 9.2 7.7 7.1 10.7 7.4 7.2 9.5 6.3 5.5 10.8 6.4 6.1 

Longpoint 220 kV 11.2 8.4 7.7 13.7 9.1 8.8 6.6 4.2 3.8 7.5 5.2 5.0 

Louth 220 kV 11.1 22.0 20.2 14.6 17.2 16.9 10.2 14.5 12.7 12.7 13.6 13.0 

Louth A 110 kV 6.9 13.8 12.8 8.1 15.9 15.5 7.0 12.1 11.0 8.1 14.3 13.7 

Louth B 110 kV 7.5 15.1 14.1 8.6 17.6 17.1 7.5 13.0 11.9 8.5 15.6 15.0 

Macetown 110 kV 6.9 17.5 16.3 6.8 16.4 16.1 7.0 14.2 12.9 6.9 14.2 13.7 

Macroom 110 kV 7.0 16.0 14.5 7.8 12.6 12.3 7.0 12.2 10.7 7.7 10.8 10.3 

Mallow 110 kV 3.5 6.8 6.3 5.2 5.3 5.2 3.6 5.9 5.4 5.3 4.9 4.8 

Marina 110 kV 5.9 20.4 17.9 7.9 16.1 15.6 6.2 14.3 12.6 7.8 13.0 12.5 

Maynooth A 110 kV 10.4 14.6 13.6 11.2 17.5 17.0 11.2 12.0 11.0 11.7 14.8 14.3 

Maynooth B 110 kV 7.9 18.8 17.6 9.7 17.0 16.6 8.5 15.3 13.9 10.0 14.7 14.2 

Maynooth A 220 kV 8.6 21.1 19.0 9.0 18.9 18.3 9.9 15.7 13.4 9.8 15.4 14.6 

Maynooth B 220 kV 9.1 23.8 21.3 9.2 21.4 20.7 10.4 16.8 14.3 10.0 16.9 15.9 

McDermott 110 kV 17.0 13.6 12.3 6.4 13.6 13.1 15.5 10.2 9.4 6.9 11.0 10.7 

Meath Hill 110 kV 4.0 9.7 8.9 5.3 7.6 7.4 4.2 8.7 8.0 5.4 7.1 7.0 

Meentycat 110 kV 3.7 6.4 4.9 5.3 5.3 4.9 3.8 6.0 4.5 5.3 5.1 4.6 

Midleton 110 kV 3.5 11.4 10.7 4.6 8.7 8.5 3.8 8.8 8.2 4.7 7.4 7.2 

Milltown A 110 kV 14.3 14.1 12.6 6.8 16.3 15.6 14.2 11.9 10.9 7.1 14.1 13.6 

Milltown B 110 kV 8.6 12.1 11.1 4.0 14.2 13.7 8.9 10.2 9.5 4.2 12.4 12.0 

Misery Hill 110 kV 12.9 13.8 12.4 7.8 16.1 15.4 12.9 11.6 10.6 7.7 13.9 13.4 

Moneypoint G1 400 kV 24.3 11.1 10.3 22.5 11.6 11.3 19.3 7.3 6.4 18.9 8.7 8.2 

Moneypoint G2 400 kV 55.5 4.9 4.6 54.2 5.5 5.4 19.3 7.3 6.4 18.9 8.7 8.2 

Moneypoint G3 400 kV 24.3 11.1 10.3 22.5 11.6 11.3 19.3 7.3 6.4 18.9 8.7 8.2 

Moneteen 110 kV 5.2 12.1 11.1 6.3 8.7 8.5 5.4 10.3 9.2 6.3 7.9 7.7 
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Moneypoint 110 kV 14.9 10.1 9.4 17.7 9.6 9.4 14.0 8.7 7.7 16.7 8.5 8.1 

Moneypoint 220 kV 16.3 22.4 19.8 16.3 25.4 24.2 13.3 12.6 10.5 13.9 15.2 14.0 

Monread 110 kV 3.9 8.3 7.7 4.9 7.4 7.3 4.2 7.2 6.6 5.1 6.9 6.7 

Mount Lucas 110 kV 6.2 9.5 8.2 7.2 6.5 6.3 6.7 7.6 6.5 7.5 5.7 5.5 

Moy 110 kV 4.0 5.2 4.8 5.2 5.5 5.3 3.0 3.7 3.3 3.7 4.3 4.1 

Mullagharlin 110 kV 3.6 9.5 8.8 4.6 7.8 7.6 3.7 8.4 7.9 4.7 7.2 7.1 

Mullingar 110 kV 3.5 7.7 7.2 4.9 7.0 6.8 2.8 4.1 3.9 3.8 4.3 4.2 

Mulreavy 110 kV 7.7 5.3 4.7 7.5 2.6 2.6 7.6 4.8 4.2 7.5 2.5 2.4 

Mungret A 110 kV 4.9 11.4 10.5 5.9 8.1 7.9 5.1 9.8 8.8 6.0 7.3 7.1 

Mungret B 110 kV 4.9 11.4 10.6 5.9 8.1 7.9 5.1 9.8 8.8 6.0 7.3 7.1 

Nangor 110 kV 14.2 17.2 15.6 6.8 19.4 18.7 14.1 14.2 12.8 7.2 16.7 16.0 

Navan 110 kV 5.3 14.0 12.9 6.3 13.0 12.7 5.7 12.0 11.0 6.6 11.8 11.4 

Nenagh 110 kV 2.6 3.8 3.7 3.8 2.1 2.1 2.7 3.5 3.4 3.9 2.0 2.0 

Newbridge 110 kV 4.0 11.2 10.3 4.9 10.2 10.0 4.4 9.4 8.5 5.1 9.1 8.8 

Nore 110 kV 4.4 9.7 9.2 5.4 10.3 10.1 2.9 4.5 4.2 3.5 5.5 5.4 

North Quays 110 kV 17.4 14.4 12.9 6.4 16.3 15.6 16.8 12.1 11.0 6.6 14.1 13.6 

North Wall 110 kV 16.4 23.1 20.2 9.6 26.1 24.7 13.1 13.3 11.5 9.8 16.6 15.6 

Oldcourt A 110 kV 3.6 11.1 10.4 4.4 8.3 8.1 3.9 8.8 8.1 4.5 7.1 7.0 

Oldcourt B 110 kV 3.7 11.2 10.5 4.4 8.4 8.2 4.0 8.8 8.2 4.5 7.2 7.0 

Oldstreet 220 kV 15.9 11.1 10.5 13.0 11.9 11.7 13.5 7.4 6.8 12.1 8.7 8.4 

Oldstreet 400 kV 16.8 8.6 8.2 11.0 7.9 7.8 14.9 6.2 5.6 11.0 6.3 6.1 

Oughtragh 110 kV 3.8 5.2 4.7 5.0 3.1 3.1 4.0 4.7 4.2 5.1 2.9 2.9 

Pelletstown 110 kV 14.0 12.7 11.6 8.2 11.9 11.5 13.7 9.8 9.0 8.6 9.9 9.6 

Platin 110 kV 5.1 14.2 13.2 5.8 9.9 9.7 5.0 11.6 10.6 5.7 8.9 8.7 

Pollaphuca 110 kV 3.2 3.1 3.1 4.6 2.5 2.5 2.7 2.4 2.3 4.0 2.2 2.2 

Poolbeg A 110 kV 24.5 15.0 13.4 20.6 17.9 17.1 22.6 12.6 11.4 19.6 15.4 14.8 

Poolbeg B 110 kV 24.5 15.0 13.4 20.6 17.9 17.1 22.6 12.6 11.4 19.6 15.3 14.8 

Poolbeg A 220 kV 16.8 23.0 20.2 10.5 27.2 25.8 13.6 13.4 11.5 10.5 17.2 16.1 

Poolbeg B 220 kV 11.8 19.6 17.3 11.1 21.3 20.3 11.9 14.1 12.1 11.3 16.5 15.5 

Poppintree 110 kV 14.1 16.4 14.8 7.7 19.5 18.7 13.4 12.5 11.4 8.0 15.6 15.0 

Portan 400 kV 20.2 9.0 8.5 21.2 10.4 10.2 18.4 6.6 6.0 18.9 8.1 7.8 

Portlaoise 110 kV 4.3 12.8 12.1 5.2 10.5 10.3 4.9 10.3 9.6 5.6 9.0 8.8 

Pottery 110 kV 17.2 12.4 11.2 5.6 12.6 12.1 16.6 10.3 9.4 5.8 11.0 10.6 

Prospect 220 kV 13.2 17.9 16.2 8.1 16.7 16.2 12.0 11.0 9.4 8.9 11.7 11.0 

Raffeen A 110 kV 5.3 15.3 14.1 6.2 17.5 17.0 5.6 11.6 10.5 6.3 13.9 13.3 

Raffeen 220 kV 14.8 12.2 11.0 14.3 14.7 14.1 11.6 8.2 7.4 11.7 10.6 10.1 
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Table  E -10  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2015  (cont inued)  

Bus 

Winter  Peak  2015  Summer  Val ley  2015 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Raffeen B 110 kV 7.7 15.0 13.7 8.9 17.1 16.5 7.6 11.5 10.4 8.5 13.7 13.1 

Ralappane 110 kV 9.8 16.8 14.8 10.6 14.2 13.7 9.7 13.8 11.5 10.4 12.3 11.7 

Rathkeale 110 kV 3.5 8.0 7.4 4.7 4.5 4.4 3.7 7.0 6.3 4.7 4.1 4.0 

Ratrussan 110 kV 3.5 7.6 6.3 4.6 8.0 7.5 3.6 7.1 5.8 4.7 7.8 7.2 

Reamore 110 kV 4.4 8.9 7.5 3.8 7.2 6.8 4.7 8.0 6.5 3.9 6.7 6.3 

Richmond A 110 kV 3.0 7.6 7.2 4.2 6.5 6.4 3.1 6.5 6.1 4.3 6.0 5.9 

Rinawade 110 kV 4.8 11.6 11.1 5.9 7.8 7.7 5.1 9.8 9.1 6.0 7.0 6.9 

Ringaskiddy 110 kV 5.5 12.4 11.5 6.1 11.7 11.4 5.7 9.8 9.0 6.1 9.8 9.5 

Ringsend 110 kV 24.8 15.2 13.5 20.8 18.1 17.2 22.8 12.7 11.5 19.7 15.4 14.8 

Ryebrook 110 kV 5.4 15.7 14.7 6.0 10.7 10.5 5.7 13.1 11.8 6.1 9.6 9.4 

Salthill 110 kV 4.5 11.9 10.7 4.0 11.7 11.3 4.6 9.7 8.8 4.1 10.1 9.8 

Screeb 110 kV 3.4 2.6 2.5 4.4 1.5 1.4 3.4 2.4 2.3 4.4 1.4 1.4 

Seal Rock A 110 kV 7.7 10.2 9.3 9.4 10.7 10.3 8.0 9.5 8.4 9.7 10.5 10.0 

Seal Rock B 110 kV 7.7 10.2 9.3 9.4 10.7 10.3 8.0 9.5 8.4 9.7 10.5 10.0 

Shankill 110 kV 3.5 9.1 7.9 4.7 7.7 7.4 3.7 8.3 7.2 4.9 7.3 7.0 

Shannonbridge 110 kV 6.1 17.5 16.7 8.0 19.3 18.9 6.2 14.8 14.0 8.0 17.3 16.9 

Shannonbridge 220 kV 7.0 7.5 7.3 9.3 6.4 6.3 7.4 6.6 6.2 9.6 5.8 5.7 

Shellybanks A 220 kV 16.4 23.0 20.2 10.4 27.2 25.8 13.4 13.3 11.5 10.4 17.2 16.1 

Shellybanks B 220 kV 13.1 21.1 18.5 11.3 25.5 24.1 12.3 14.5 12.5 11.1 18.8 17.5 

Shelton Abbey 110 kV 7.3 8.0 7.3 7.3 8.1 7.9 7.6 7.1 6.3 7.5 7.3 7.1 

Singland 110 kV 5.5 16.9 15.3 6.7 15.0 14.5 5.5 13.1 11.6 6.5 12.7 12.2 

Sligo 110 kV 3.8 10.3 9.0 4.8 9.2 8.8 4.0 9.0 7.7 4.9 8.3 7.9 

Somerset 110 kV 3.0 8.3 7.9 4.0 5.2 5.2 3.1 7.3 7.0 4.1 4.8 4.7 

Sorne Hill 110 kV 3.7 3.7 2.8 4.1 4.0 3.5 3.8 3.5 2.6 4.2 3.7 3.4 

Srananagh 110 kV 4.7 12.0 10.4 5.9 12.5 11.8 5.0 10.5 8.8 6.1 11.2 10.5 

Srananagh 220 kV 7.4 4.9 4.6 10.0 3.9 3.8 7.7 4.5 4.1 10.1 3.6 3.5 

Stevenstown 110 kV 4.2 6.6 6.2 4.7 4.2 4.2 4.4 5.8 5.5 4.8 3.9 3.9 

Stratford 110 kV 3.2 4.7 4.5 4.3 3.4 3.3 3.1 3.8 3.6 4.1 3.0 2.9 

Suir 110 kV 4.8 11.1 10.2 5.1 6.0 5.9 3.9 8.0 7.3 4.5 5.1 5.0 

Taney 110 kV 6.4 10.7 9.9 2.3 11.1 10.8 6.6 9.2 8.6 2.4 9.9 9.7 

Tarbert 110 kV 34.4 16.3 15.5 37.0 15.7 15.4 22.1 10.7 9.9 25.4 11.8 11.4 

Tarbert 220 kV 16.0 21.6 19.1 16.8 24.7 23.6 12.6 12.1 10.1 13.6 15.2 14.0 

Tawnaghmore A 110 kV 3.9 4.3 4.1 5.3 4.5 4.4 2.8 3.1 2.8 3.5 3.5 3.4 

Tawnaghmore B 110 kV 3.8 4.3 4.0 5.1 4.2 4.1 2.9 3.1 2.8 3.6 3.3 3.2 

Thornsberry 110 kV 4.6 7.9 7.2 6.1 6.6 6.4 5.2 6.1 5.5 6.5 5.6 5.4 

Thurles 110 kV 5.5 6.8 5.9 8.2 4.7 4.5 5.7 6.1 5.4 8.2 4.4 4.3 
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Table  E -10  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2015  (cont inued)  

Bus 

Winter  Peak  2015  Summer  Val ley  2015 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Tievebrack 110 kV 3.6 4.5 3.8 5.0 3.0 2.9 3.6 4.1 3.5 5.1 2.9 2.7 

Tipperary 110 kV 3.1 7.9 7.4 4.4 4.1 4.0 3.3 6.8 6.3 4.4 3.8 3.7 

Tonroe 110 kV 2.7 3.6 3.3 3.8 2.1 2.1 2.7 3.3 3.1 3.9 2.0 2.0 

Trabeg 110 kV 6.0 20.1 17.7 7.4 15.9 15.4 6.3 14.2 12.5 7.4 12.8 12.3 

Tralee 110 kV 5.7 10.9 9.0 7.1 8.5 8.1 6.2 9.6 7.7 7.4 7.9 7.4 

Trien A 110 kV 4.8 9.2 7.7 6.5 7.5 7.1 5.1 8.2 6.6 6.7 6.9 6.5 

Trien B 110 kV 15.6 8.1 7.1 12.8 5.8 5.6 15.7 7.4 6.4 12.8 5.4 5.2 

Trillick 110 kV 3.7 4.0 3.0 4.2 3.8 3.4 3.8 3.8 2.8 4.3 3.6 3.3 

Trinity 110 kV 11.5 13.4 12.0 6.6 15.6 14.9 - - - - - - 

Tullabrack 110 kV 6.5 7.5 7.1 7.3 5.6 5.5 6.8 6.7 6.1 7.5 5.2 5.0 

Turlough 220 kV 10.8 13.0 12.0 12.1 11.3 11.0 12.1 11.0 9.8 12.9 10.1 9.7 

Tynagh 220 kV 15.1 12.2 11.4 17.3 13.5 13.1 10.8 7.1 6.5 11.9 8.8 8.5 

Waterford 110 kV 7.2 14.2 12.8 7.4 13.9 13.4 6.7 10.2 9.0 6.9 10.9 10.4 

Wexford 110 kV 4.0 7.3 6.3 5.3 6.3 6.0 4.4 6.3 5.3 5.6 5.7 5.4 

Whitegate 110 kV 4.3 10.4 9.8 5.1 10.4 10.2 4.5 8.2 7.7 5.2 8.7 8.5 

Wolfe Tone 110 kV 14.7 13.2 12.0 5.8 13.1 12.7 14.0 10.0 9.2 6.3 10.8 10.4 

Woodland A 220 kV 12.4 24.5 22.2 12.4 25.8 24.9 12.8 16.0 13.7 12.5 18.5 17.4 

Woodland B 220 kV 32.7 7.7 7.5 24.5 9.4 9.3 27.9 6.5 6.1 22.3 8.1 7.9 

Woodland 400 kV 20.2 9.0 8.5 21.2 10.4 10.2 18.4 6.6 6.0 18.9 8.1 7.8 
 
Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Adamstown 110 kV 13.2 17.0 15.5 6.5 19.1 18.4 13.3 14.2 12.8 6.8 16.5 15.9 

Agannygal 110 kV 3.0 6.1 5.4 4.3 4.7 4.5 3.1 5.8 5.0 4.4 4.5 4.4 

Aghada 110 kV 4.6 9.5 9.0 5.6 10.9 10.7 4.7 7.7 7.2 5.6 9.1 8.9 

Aghada A 220 kV 10.2 7.7 7.1 12.2 8.1 7.9 6.6 4.2 3.9 7.5 5.1 5.0 

Aghada B 220 kV 15.6 11.9 10.7 15.5 14.5 13.9 11.6 8.0 7.2 11.9 10.4 9.9 

Aghada C 220 kV 15.6 11.9 10.7 15.5 14.5 13.9 11.6 8.0 7.2 11.9 10.4 9.9 

Aghada D 220 kV 11.1 8.3 7.7 13.4 9.0 8.7 6.6 4.2 3.9 7.4 5.3 5.1 

Ahane 110 kV 4.5 13.8 12.8 5.5 10.6 10.4 4.7 11.6 10.5 5.6 9.6 9.3 

Anner 110 kV 4.7 7.7 7.1 5.9 4.7 4.7 4.5 6.4 5.9 5.7 4.3 4.2 

Ardnacrusha 110 kV 5.5 16.8 15.1 6.7 16.8 16.2 5.2 12.9 11.5 6.2 14.1 13.5 
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Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Ardnagappary 110 kV 2.7 2.2 1.9 4.0 1.2 1.2 2.8 2.1 1.9 4.1 1.2 1.2 

Arigna 110 kV 3.8 7.8 6.9 5.0 5.4 5.3 3.9 7.2 6.3 5.1 5.2 5.0 

Arklow 110 kV 10.7 9.2 8.2 11.5 11.0 10.6 11.0 8.1 7.2 11.8 9.9 9.4 

Arklow 220 kV 9.1 8.2 7.5 10.3 7.5 7.3 9.5 6.9 6.1 10.6 6.6 6.4 

Artane 110 kV 13.6 13.2 12.0 6.3 13.6 13.1 13.3 10.1 9.3 6.7 11.1 10.7 

Arva 110 kV 3.7 9.9 8.9 5.0 7.2 7.0 3.9 9.2 8.1 5.1 6.9 6.7 

Athea 110 kV 16.3 7.7 6.4 16.4 6.4 6.1 16.5 7.3 5.9 16.5 6.3 5.9 

Athlone 110 kV 5.3 10.3 9.7 6.2 5.7 5.6 4.2 7.2 7.0 5.4 4.9 4.8 

Athy 110 kV 3.2 7.5 7.2 4.2 5.6 5.5 3.4 6.5 6.2 4.4 5.1 5.0 

Aughinish 110 kV 7.9 10.3 9.3 9.9 10.7 10.3 8.2 9.7 8.5 10.2 10.5 10.0 

Balgriffin 110 kV 13.9 15.9 14.3 6.8 18.4 17.7 13.3 12.3 11.2 7.2 15.0 14.4 

Balgriffin 220 kV 16.0 16.6 15.1 8.0 19.4 18.7 14.1 11.1 9.8 8.6 13.9 13.2 

Ballakelly 220 kV 11.1 21.1 19.3 13.1 16.7 16.3 10.3 14.3 12.6 11.9 13.4 12.8 

Ballybeg 110 kV 9.7 6.8 6.4 10.0 8.0 7.8 9.8 6.1 5.7 10.1 7.3 7.0 

Ballycummin 110 kV 4.7 14.0 12.7 5.9 11.3 11.0 4.9 11.8 10.5 6.0 10.2 9.9 

Ballydine 110 kV 5.7 8.5 7.9 7.0 5.9 5.8 5.4 7.0 6.5 6.7 5.3 5.2 

Ballylickey 110 kV 3.2 3.7 3.4 4.3 2.0 2.0 3.3 3.4 3.2 4.4 2.0 1.9 

Ballyragget 110 kV 4.2 7.5 7.2 5.1 5.2 5.1 4.2 6.0 5.7 5.0 4.5 4.5 

Ballyvouskill 110 kV 23.8 7.7 5.8 18.0 8.2 7.4 22.1 7.1 5.0 17.4 7.7 6.7 

Ballyvouskill 220 kV 10.1 9.3 8.2 11.0 9.1 8.7 10.1 7.6 6.2 10.9 7.8 7.3 

Ballywater 110 kV 4.6 6.0 5.5 3.2 6.0 5.8 5.2 5.9 5.0 3.3 5.8 5.5 

Baltrasna 110 kV 6.0 11.0 10.4 7.3 8.2 8.1 6.2 9.6 9.0 7.3 7.6 7.5 

Bandon 110 kV 3.2 7.1 6.5 4.6 5.5 5.4 3.4 6.2 5.6 4.7 5.1 4.9 

Banoge 110 kV 6.8 6.7 6.1 7.6 5.8 5.7 7.1 6.1 5.5 7.8 5.4 5.2 

Barnahealy A 110 kV 4.4 13.0 12.1 5.2 13.0 12.7 4.7 10.2 9.4 5.4 10.9 10.5 

Barnahealy B 110 kV 6.3 12.8 11.8 7.1 12.6 12.2 6.3 10.2 9.3 7.0 10.6 10.3 

Baroda 110 kV 3.9 9.4 8.7 4.7 10.4 10.1 4.1 8.2 7.6 4.9 9.5 9.2 

Barrymore 110 kV 3.6 8.6 8.1 5.4 6.2 6.2 3.7 7.0 6.6 5.3 5.6 5.5 

Bellacorick 110 kV 3.1 4.3 3.9 4.2 4.0 3.9 2.9 3.5 3.2 3.7 3.6 3.4 

Binbane 110 kV 3.4 4.9 4.1 5.1 4.3 4.0 3.5 4.6 3.8 5.1 4.0 3.8 

Blackpool 110 kV 6.0 21.6 18.9 7.0 18.8 18.0 6.1 15.2 13.2 7.0 14.9 14.2 

Blackrock 110 kV 10.9 11.4 10.3 2.8 10.1 9.8 11.1 9.6 8.8 3.0 9.1 8.8 

Blake 110 kV 3.8 8.6 8.2 4.9 5.7 5.6 4.0 7.6 7.1 5.0 5.2 5.2 

Boggeragh 110 kV 7.4 8.8 8.2 7.6 5.4 5.3 7.6 7.9 7.1 7.7 5.1 4.9 

Booltiagh 110 kV 6.3 7.9 7.5 7.7 6.2 6.1 6.5 7.3 6.8 7.8 6.0 5.9 

Bracklone 110 kV  3.3 7.9 7.6 4.4 5.1 5.1 3.5 7.1 6.7 4.5 4.8 4.7 
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Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Brinny A 110 kV 3.1 6.3 5.8 4.4 4.6 4.5 3.3 5.5 5.1 4.5 4.3 4.2 

Brinny B 110 kV 3.1 6.3 5.8 4.4 4.6 4.5 3.3 5.6 5.1 4.5 4.3 4.2 

Butlerstown 110 kV 6.2 12.0 11.0 6.3 11.3 11.0 6.0 9.2 8.4 6.2 9.4 9.1 

Cabra 110 kV 12.4 12.7 11.6 5.0 12.2 11.8 12.4 9.8 9.0 5.5 10.1 9.8 

Cahir 110 kV 4.9 11.8 10.7 6.0 6.2 6.1 4.1 8.7 7.8 5.3 5.4 5.3 

Carrick-on-Shannon 110 kV 4.1 12.4 11.1 5.0 12.8 12.3 4.3 11.1 9.8 5.1 11.8 11.3 

Carlow 110 kV 5.1 10.2 9.4 5.8 9.6 9.3 5.3 8.0 7.3 5.9 8.1 7.9 

Carrickmines 110 kV 30.1 13.2 11.8 26.1 14.6 13.9 26.4 10.9 10.0 24.1 12.6 12.1 

Carrickmines 220 kV 13.5 20.6 18.0 9.9 24.8 23.4 13.2 14.7 12.5 10.4 18.8 17.5 

Carrigadrohid 110 kV 6.0 14.3 13.1 6.8 10.5 10.3 5.7 11.0 9.8 6.5 9.1 8.8 

Carrowbeg 110 kV 2.7 3.0 2.7 4.0 2.4 2.4 2.7 2.7 2.5 3.8 2.4 2.3 

Cashla 110 kV 6.9 17.4 15.6 7.7 21.0 20.1 6.9 14.0 12.5 7.6 17.5 16.7 

Cashla 220 kV 8.1 11.7 10.8 10.2 11.1 10.8 8.3 8.7 7.8 9.9 9.1 8.7 

Castlebar 110 kV 3.1 5.5 4.8 4.3 3.8 3.7 3.1 4.8 4.2 4.3 4.3 4.1 

Castledockrill 110 kV 7.5 8.4 7.3 4.8 10.0 9.4 7.9 7.7 6.4 4.9 9.2 8.6 

Castlefarm A 110 kV 7.1 9.9 9.0 8.7 10.0 9.7 7.4 9.3 8.2 8.9 9.8 9.4 

Castlefarm B 110 kV 7.2 9.9 9.0 8.7 10.0 9.7 7.4 9.3 8.2 9.0 9.8 9.4 

Castleview 110 kV 3.7 13.6 12.6 4.5 9.6 9.4 4.0 10.4 9.5 4.6 8.1 7.9 

Cathaleen's Fall 110 kV 5.5 11.4 9.4 6.5 10.1 9.5 5.0 9.5 7.8 6.0 9.2 8.6 

Caulstown 110 kV 5.2 13.7 12.8 5.9 9.3 9.2 5.1 11.2 10.3 5.8 8.4 8.3 

Cauteen 110 kV 3.2 8.1 7.6 4.4 4.2 4.1 3.4 7.4 6.8 4.5 4.0 3.9 

Central 110 kV 14.2 12.0 10.8 7.7 12.9 12.4 14.1 10.0 9.2 7.9 11.3 10.9 

Charleville 110 kV 3.5 6.5 5.8 4.8 4.3 4.2 3.6 5.8 5.2 4.9 4.1 4.0 

Cherrywood 110 kV 10.2 11.1 10.0 8.4 11.6 11.2 10.4 9.4 8.6 8.6 10.3 9.9 

City West 110 kV 7.1 12.8 11.9 6.2 10.9 10.7 7.4 11.0 10.2 6.4 9.9 9.6 

Clahane 110 kV 4.4 8.7 7.2 6.1 7.2 6.8 4.7 8.0 6.5 6.2 6.9 6.5 

Clashavoon 110 kV 8.7 16.9 15.2 10.5 15.6 15.0 8.5 13.4 11.7 10.0 13.3 12.7 

Clashavoon 220 kV 9.9 10.1 9.0 11.2 9.7 9.3 9.1 7.6 6.4 10.2 7.9 7.4 

Cliff 110 kV 4.7 8.4 7.3 5.8 6.9 6.6 4.4 7.1 6.1 5.4 6.4 6.0 

Clonkeen A 110 kV 5.8 6.4 6.0 7.1 4.4 4.3 6.0 5.9 5.4 7.2 4.1 4.0 

Clonkeen B 110 kV 10.1 6.6 4.8 7.7 7.2 6.4 10.2 6.2 4.1 7.8 6.9 5.8 

Cloon 110 kV 4.2 8.1 7.5 5.3 5.2 5.1 4.4 7.1 6.6 5.3 4.9 4.8 

College Park  110 kV 8.5 20.2 18.8 6.5 21.9 21.3 8.4 16.2 14.5 6.7 18.4 17.6 

Cookstown A 110 kV 8.2 13.7 12.6 6.4 12.5 12.2 8.5 11.7 10.7 6.6 11.2 10.9 

Coolroe 110 kV 4.9 11.2 10.4 6.5 9.7 9.5 4.9 8.9 8.2 6.3 8.5 8.3 

Coomagearlahy 110 kV 9.8 5.8 4.0 9.7 6.6 5.7 10.0 5.5 3.5 9.9 6.4 5.3 
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Ik’’ 
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Cordal 110 kV 14.4 5.9 5.6 16.6 6.0 5.9 14.4 5.7 5.3 16.6 5.8 5.6 

Corderry 110 kV 3.9 8.8 7.4 5.2 7.5 7.1 4.1 8.1 6.7 5.4 7.2 6.8 

Corduff 110 kV 9.8 23.6 21.7 11.2 25.3 24.6 9.4 18.3 16.3 10.5 20.9 19.9 

Corduff 220 kV 16.7 26.7 23.4 15.4 30.6 29.0 13.8 15.3 13.1 13.4 19.3 18.0 

Corraclassy 110 kV 4.3 7.0 6.6 6.4 4.1 4.0 4.3 6.7 6.2 6.5 4.0 3.9 

Cow Cross 110 kV 4.1 13.3 12.3 4.7 10.9 10.6 4.4 10.3 9.4 4.8 9.2 8.9 

Crane 110 kV 6.8 9.2 8.0 6.8 9.4 8.9 7.6 8.4 7.0 7.3 8.7 8.2 

Cromcastle A 110 kV  11.5 15.4 13.9 6.4 18.1 17.4 11.4 12.0 10.9 6.8 14.8 14.2 

Cromcastle B 110 kV 11.5 15.4 13.9 6.4 18.1 17.4 11.4 12.0 10.9 6.8 14.8 14.2 

Cuilleen 110 kV 5.2 9.9 9.3 5.5 5.6 5.5 4.1 6.9 6.6 4.9 4.7 4.7 

Cullenagh 110 kV 7.8 14.4 13.2 8.8 15.7 15.2 7.2 11.0 9.9 8.0 12.7 12.1 

Cullenagh 220 kV 9.6 8.7 8.1 11.3 8.1 7.9 8.6 6.7 6.0 10.1 6.7 6.4 

Cunghill 110 kV 3.4 6.3 5.6 4.7 5.3 5.1 3.4 5.5 4.8 4.6 5.0 4.7 

Cushaling A 110 kV 6.7 12.4 11.1 8.2 13.1 12.5 6.1 9.8 8.6 7.6 10.8 10.3 

Dallow 110 kV 3.5 5.6 5.4 4.7 3.3 3.3 3.6 5.1 5.0 4.7 3.1 3.1 

Dalton 110 kV 2.8 4.6 4.2 3.9 2.7 2.7 2.8 4.2 3.8 3.9 2.8 2.7 

Dardistown 110 kV 14.5 15.6 14.1 12.0 19.2 18.4 13.8 12.1 11.1 11.8 15.5 14.8 

Derrybrien 110 kV 3.1 4.9 4.2 4.5 4.2 4.0 3.2 4.7 3.9 4.6 4.2 3.9 

Derryiron 110 kV 5.6 10.1 9.6 7.4 9.2 9.1 4.9 7.7 7.2 6.3 7.9 7.7 

Doon 110 kV 5.3 8.6 7.9 6.5 5.3 5.2 4.9 7.0 6.4 6.1 4.8 4.7 

Dromada 110 kV 9.8 6.9 5.9 6.9 5.8 5.5 10.1 6.5 5.4 7.0 5.7 5.3 

Drumkeen 110 kV 3.9 7.6 5.8 5.3 6.1 5.7 4.0 7.2 5.4 5.3 5.9 5.4 

Drumline 110 kV 3.2 8.9 8.2 4.4 7.7 7.5 3.4 7.8 7.1 4.4 7.1 6.9 

Drybridge 110 kV 5.5 15.2 14.0 6.6 11.9 11.6 5.7 12.6 11.5 6.6 10.6 10.4 

Dundalk 110 kV 3.5 9.3 8.6 4.6 7.8 7.6 3.6 8.3 7.8 4.7 7.3 7.2 

Dunfirth 110 kV 4.6 6.8 6.6 5.8 4.3 4.2 4.7 6.0 5.8 5.8 3.9 3.9 

Dungarvan 110 kV 5.7 6.4 6.0 6.6 3.9 3.8 5.8 5.5 5.2 6.6 3.5 3.5 

Dunmanway 110 kV 5.5 9.5 8.6 7.1 7.4 7.2 5.8 8.2 7.3 7.2 6.8 6.5 

Dunstown 220 kV 11.4 21.0 19.1 11.2 21.6 20.8 12.6 15.9 13.6 12.0 17.5 16.5 

Dunstown 400 kV 16.1 8.3 7.9 14.4 7.9 7.8 16.7 6.4 5.7 14.9 6.5 6.2 

Ennis 110 kV 4.2 12.3 11.2 5.6 10.3 10.0 4.5 10.7 9.6 5.7 9.5 9.2 

Fassaroe East 110 kV 5.1 8.4 7.9 5.5 6.0 5.9 5.3 7.4 6.9 5.6 5.5 5.4 

Fassaroe West 110 kV 5.2 8.6 8.0 5.6 6.2 6.1 5.5 7.5 7.1 5.7 5.7 5.6 

Finglas 220 kV 17.9 26.2 22.8 16.4 31.2 29.4 14.2 14.9 12.7 13.7 19.3 18.0 

Finnstown 110 kV 16.5 17.7 16.0 8.0 20.0 19.2 16.1 14.7 13.2 8.4 17.2 16.5 

Finnstown 220 kV 9.8 25.6 22.4 8.9 25.8 24.6 10.9 17.8 14.9 9.8 19.7 18.4 
 

 



TRANSMISSION FORECAST STATEMENT 2012-2018 

 E-40 

Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  
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Finglas A 110 kV 6.5 15.8 14.8 5.4 13.5 13.3 6.7 13.1 12.0 5.5 12.0 11.7 

Finglas B 110 kV 24.4 17.8 15.9 21.4 21.6 20.6 19.8 13.5 12.2 18.4 17.0 16.3 

Finglas C 110 kV 39.6 15.0 13.6 32.0 15.8 15.2 27.8 11.2 10.2 25.7 12.6 12.2 

Flagford 110 kV 4.4 13.0 11.6 5.3 15.1 14.4 4.7 11.6 10.2 5.5 13.7 13.0 

Flagford 220 kV 7.4 7.9 7.3 9.8 7.0 6.8 7.8 7.0 6.3 10.0 6.5 6.2 

Francis Street A 110 kV 10.4 13.1 11.7 5.4 15.0 14.3 10.6 11.1 10.2 5.7 13.2 12.7 

Francis Street B 110 kV 12.4 13.5 12.3 6.4 16.1 15.5 12.4 11.3 10.5 6.7 13.9 13.5 

Galway 110 kV 4.5 12.9 11.6 5.2 13.0 12.5 4.7 10.7 9.7 5.3 11.4 11.0 

Garrow 110 kV 21.2 7.4 5.5 15.9 8.0 7.1 20.2 6.9 4.7 15.6 7.6 6.5 

Garvagh 110 kV 4.4 6.7 5.6 6.1 5.6 5.4 4.6 6.3 5.1 6.2 5.5 5.1 

Gilra 110 kV 3.0 6.7 6.3 4.0 5.0 4.9 3.1 6.3 5.8 4.0 4.8 4.7 

Glanagow 220 kV 15.8 12.0 10.8 16.8 14.7 14.0 12.0 8.2 7.4 12.8 10.6 10.2 

Glanlee 110 kV 9.5 5.6 4.0 8.8 6.4 5.5 9.7 5.3 3.4 8.9 6.2 5.1 

Glasmore A 110 kV 4.4 8.3 7.7 4.8 5.5 5.4 4.7 7.0 6.6 5.0 5.1 5.0 

Glasmore B 110 kV 3.8 7.0 6.6 4.5 4.5 4.4 4.1 6.1 5.8 4.7 4.2 4.1 

Glenlara A 110 kV 3.0 3.1 2.6 4.5 2.4 2.3 3.0 2.9 2.5 4.6 2.3 2.2 

Glenlara B 110 kV 13.3 5.5 5.2 10.9 3.8 3.7 13.5 5.2 4.8 11.0 3.6 3.6 

Glenree 110 kV 3.7 5.2 4.8 4.6 4.1 4.0 3.2 4.2 3.7 4.1 3.5 3.4 

Golagh 110 kV 4.0 5.3 4.6 5.1 3.3 3.2 4.0 4.9 4.2 5.1 3.2 3.1 

Gorman 110 kV 6.3 16.0 14.7 7.4 16.9 16.4 6.7 13.6 12.4 7.7 15.0 14.4 

Gorman 220 kV 8.8 12.8 12.0 10.2 9.7 9.6 9.3 10.4 9.4 10.4 8.7 8.5 

Gortawee 110 kV 4.4 6.7 6.2 6.7 4.7 4.6 4.5 6.3 5.8 6.7 4.6 4.5 

Grange 110 kV 11.0 15.2 13.7 5.4 17.6 16.9 11.1 11.9 10.8 5.9 14.4 13.9 

Grange Castle 110 kV 17.0 17.8 16.1 8.5 20.2 19.4 16.5 14.8 13.3 8.8 17.4 16.7 

Great Island 110 kV 7.7 15.8 14.3 8.7 19.5 18.7 6.4 11.0 9.7 7.0 14.3 13.5 

Great Island 220 kV 10.5 10.3 9.4 12.3 10.3 10.0 8.7 7.4 6.6 10.1 8.3 7.9 

Griffinrath 110 kV 6.7 11.5 10.8 7.1 11.2 11.0 7.0 9.9 9.2 7.3 10.0 9.8 

Harolds 110 kV 10.6 13.1 11.8 5.1 14.9 14.3 10.8 11.1 10.2 5.3 13.1 12.7 

Harnetts 110 kV 4.2 10.7 10.0 5.2 7.2 7.1 4.4 8.9 8.1 5.3 6.5 6.4 

Heuston 110 kV 13.4 13.7 12.6 7.8 16.6 16.0 13.3 11.6 10.6 8.0 14.3 13.8 

Huntstown A 220 kV 16.9 25.2 22.0 13.7 30.0 28.3 13.9 14.5 12.5 12.5 18.8 17.6 

Huntstown B 220 kV 15.6 23.6 21.1 11.5 27.3 26.1 13.2 13.9 12.0 11.1 17.6 16.5 

Ikerrin 110 kV 5.5 5.6 5.2 7.0 3.3 3.3 5.6 5.1 4.8 7.0 3.2 3.1 

Inchicore 220 kV 10.8 21.5 18.9 7.4 25.1 23.8 11.0 15.2 13.0 8.1 19.0 17.8 

Inchicore A 110 kV 27.9 15.2 13.9 25.3 18.8 18.1 24.6 12.6 11.6 23.1 16.0 15.4 

Inchicore B 110 kV 26.9 19.0 17.2 22.2 23.3 22.4 23.6 15.6 14.0 20.6 19.7 18.8 
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Inniscarra 110 kV 4.7 10.8 10.1 6.1 9.2 9.0 4.7 8.7 8.0 5.9 8.1 7.9 

Irishtown 220 kV 13.5 21.9 19.2 12.0 26.5 25.1 12.8 15.2 13.0 11.8 19.6 18.3 

Knockavanna 110 kV 3.1 5.2 4.5 4.5 4.3 4.1 3.2 4.9 4.1 4.6 4.2 4.0 

Kellis 110 kV 6.0 10.9 10.1 7.1 12.0 11.7 6.1 8.5 7.8 7.1 9.9 9.6 

Kellis 220 kV 8.0 8.5 8.1 9.8 7.0 6.9 8.0 6.9 6.3 9.6 6.1 5.9 

Kilbarry 110 kV 6.0 22.0 19.2 7.6 19.1 18.3 6.2 15.3 13.4 7.4 15.1 14.4 

Kilkenny 110 kV 4.4 10.3 9.7 5.2 10.7 10.5 3.4 6.5 6.1 4.0 7.6 7.4 

Kill Hill 110 kV 5.2 7.9 6.8 6.3 4.2 4.0 5.2 6.9 6.0 6.2 3.9 3.8 

Killonan 110 kV 5.5 20.4 18.3 6.9 20.9 20.1 5.7 16.1 14.1 6.9 17.7 16.8 

Killonan 220 kV 5.5 10.8 10.1 7.5 10.0 9.7 6.4 8.8 7.9 8.2 8.7 8.4 

Killoteran 110 kV 6.0 12.8 11.6 5.6 12.7 12.3 5.8 9.7 8.7 5.5 10.3 9.9 

Kilmahud 110 kV 12.9 16.9 15.4 6.6 19.1 18.4 13.0 14.1 12.7 6.9 16.5 15.8 

Kilmore 110 kV 15.4 16.4 14.8 9.2 19.5 18.7 14.4 12.6 11.5 9.4 15.7 15.1 

Kilpaddoge 110 kV 12.1 19.9 17.1 14.0 19.0 18.0 11.7 16.7 13.8 13.4 16.7 15.6 

Kilpaddoge 220 kV 16.3 22.6 19.9 16.7 25.7 24.4 13.8 14.3 11.9 14.4 17.8 16.4 

Kilteel 110 kV 4.2 8.3 7.8 5.4 7.1 7.0 4.4 7.6 6.8 5.5 6.9 6.7 

Kinnegad 110 kV 4.6 9.0 8.6 6.2 7.4 7.3 4.5 7.5 7.0 6.0 6.6 6.5 

Kishkeam 110 kV 24.7 7.6 7.1 23.0 7.2 7.0 23.8 7.1 6.5 22.5 6.8 6.6 

Kishkeam 220 kV 10.1 9.1 8.2 11.0 8.4 8.1 10.5 7.6 6.4 11.2 7.4 7.0 

Knockacummer 110 kV 8.5 4.8 4.6 6.0 3.4 3.4 8.7 4.6 4.3 6.1 3.3 3.2 

Knockanure A 110 kV 27.3 9.8 8.5 22.7 8.4 8.0 26.1 9.0 7.6 22.3 8.0 7.5 

Knockanure B 110 kV 5.0 9.6 8.2 6.3 7.2 6.9 5.2 8.7 7.3 6.5 6.8 6.5 

Knockanure 220 kV 10.9 13.3 12.1 10.8 11.1 10.8 11.8 10.3 8.9 11.3 9.5 9.0 

Knockearagh 110 kV 5.7 6.2 5.5 7.8 5.0 4.8 5.9 5.6 5.0 7.9 4.7 4.5 

Knockmullen 110 kV 4.2 6.5 6.1 5.2 4.3 4.2 4.3 5.2 4.9 5.2 3.7 3.7 

Knocknagashel 110 kV 11.9 5.9 5.3 9.7 3.4 3.3 12.1 5.6 5.0 9.7 3.3 3.2 

Knocknagreenan 110 kV 5.4 13.3 12.3 5.4 10.0 9.8 5.2 10.3 9.2 5.3 8.6 8.4 

Knockraha 110 kV 7.9 24.8 22.0 9.1 23.5 22.6 6.9 16.1 14.1 7.9 16.6 15.8 

Knockraha A 220 kV 8.6 12.5 11.3 9.7 13.4 12.9 6.2 6.5 5.8 6.9 7.9 7.5 

Knockraha B 220 kV 11.8 9.7 9.0 12.3 9.6 9.4 10.3 7.2 6.5 11.0 7.6 7.3 

Knockumber 110 kV 3.6 8.8 8.3 4.5 6.3 6.2 3.8 8.0 7.5 4.7 6.0 5.9 

Lanesboro 110 kV 3.6 11.3 10.5 4.9 10.7 10.4 3.8 10.0 9.3 5.1 10.2 10.0 

Laois 110 kV 5.8 14.1 13.4 6.2 17.3 16.9 6.2 11.7 10.9 6.5 14.8 14.3 

Laois 400 kV 14.1 7.7 7.3 13.1 7.7 7.5 14.6 6.0 5.4 13.6 6.5 6.2 

Letterkenny110 kV 4.5 9.4 7.0 6.1 8.1 7.4 4.6 8.7 6.5 6.2 7.6 7.0 

Liberty A 110 kV 5.1 18.1 16.1 5.6 14.7 14.2 5.4 13.2 11.8 5.7 12.2 11.7 
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Liberty B 110 kV 5.0 18.1 16.0 5.3 14.7 14.2 5.3 13.2 11.7 5.5 12.1 11.7 

Limerick 110 kV 4.7 17.5 15.7 5.7 15.6 15.1 4.8 14.1 12.4 5.8 13.7 13.1 

Lisdrum 110 kV 2.7 5.3 4.9 3.9 3.2 3.1 2.8 5.0 4.7 3.9 3.1 3.0 

Lisheen 110 kV 5.1 5.4 4.7 6.5 3.0 3.0 5.2 5.0 4.4 6.6 2.9 2.9 

Lodgewood 110 kV 9.6 9.6 8.3 10.0 11.9 11.2 10.2 8.7 7.3 10.5 10.9 10.1 

Lodgewood 220 kV 9.2 7.7 7.0 10.7 7.4 7.2 9.4 6.4 5.6 10.7 6.4 6.2 

Longpoint 220 kV 11.2 8.3 7.6 13.7 9.0 8.7 6.5 4.2 3.9 7.5 5.2 5.1 

Louth 220 kV 11.2 21.9 20.0 14.7 17.2 16.7 10.5 14.8 13.0 13.1 13.7 13.2 

Louth A 110 kV 6.9 13.8 12.8 8.1 15.9 15.4 7.0 12.1 11.0 8.1 14.4 13.8 

Louth B 110 kV 7.6 15.1 14.0 8.6 17.5 17.0 7.6 13.1 12.0 8.6 15.7 15.1 

Macetown 110 kV 6.9 17.5 16.4 6.9 16.5 16.1 7.1 14.3 13.0 7.0 14.3 13.9 

Macroom 110 kV 7.0 16.0 14.5 7.8 12.6 12.2 6.9 12.3 10.9 7.6 10.8 10.4 

Mallow 110 kV 3.5 6.7 6.2 5.2 5.2 5.1 3.6 5.9 5.5 5.3 4.9 4.8 

Marina 110 kV 5.9 20.3 17.8 7.9 16.0 15.5 6.1 14.5 12.7 7.8 13.1 12.6 

Maynooth A 110 kV 10.4 14.6 13.7 11.2 17.5 17.0 10.7 12.3 11.3 11.3 15.1 14.6 

Maynooth B 110 kV 7.9 18.8 17.7 9.7 17.0 16.6 8.4 15.6 14.2 10.0 14.9 14.4 

Maynooth A 220 kV 8.5 21.3 19.1 8.9 18.9 18.3 9.8 15.9 13.6 9.7 15.6 14.8 

Maynooth B 220 kV 9.2 24.3 21.8 9.2 21.6 20.9 10.4 17.2 14.6 10.0 17.2 16.2 

McDermott 110 kV 17.0 13.7 12.4 6.4 13.7 13.2 15.6 10.4 9.5 6.8 11.1 10.8 

Meath Hill 110 kV 4.0 9.6 8.9 5.3 7.6 7.4 4.2 8.7 8.1 5.4 7.2 7.0 

Meentycat 110 kV 3.7 6.3 4.8 5.3 5.2 4.8 3.8 6.1 4.5 5.3 5.1 4.6 

Midleton 110 kV 3.5 11.3 10.6 4.6 8.7 8.5 3.7 8.9 8.2 4.7 7.4 7.2 

Milltown 110 kV 14.3 14.2 12.7 6.8 16.3 15.6 14.2 11.9 10.9 7.0 14.3 13.8 

Milltown 110 kV 8.6 12.2 11.2 4.0 14.2 13.7 8.9 10.3 9.6 4.2 12.4 12.1 

Misery Hill 110 kV 12.9 13.9 12.4 7.8 16.2 15.4 12.9 11.7 10.7 8.0 14.1 13.6 

Moneypoint G1 400 kV 23.5 11.2 10.4 21.7 11.8 11.5 16.6 6.7 6.0 16.9 8.0 7.7 

Moneypoint G2 400 kV 55.7 4.9 4.6 54.2 5.5 5.3 38.8 4.3 3.9 40.9 5.0 4.8 

Moneypoint G3 400 kV 23.5 11.2 10.4 21.7 11.8 11.5 16.6 6.7 6.0 16.9 8.0 7.7 

Moneteen 110 kV 5.1 11.6 10.7 6.2 8.6 8.4 5.2 10.1 9.1 6.3 7.9 7.7 

Moneypoint 110 kV 15.0 9.9 9.2 17.9 9.4 9.2 14.6 9.0 8.1 17.3 8.8 8.4 

Moneypoint 220 kV 16.2 22.3 19.8 16.3 25.3 24.1 14.1 14.3 11.9 14.4 17.7 16.4 

Monread 110 kV 3.9 8.3 7.7 4.9 7.4 7.3 4.1 7.4 6.7 5.0 7.1 6.9 

Mount Lucas 110 kV 6.2 9.5 8.2 7.2 6.5 6.3 6.3 8.0 6.8 7.2 5.9 5.6 

Moy 110 kV 4.0 5.2 4.8 5.2 5.4 5.3 3.0 3.7 3.3 3.7 4.3 4.1 

Mullagharlin 110 kV 3.6 9.4 8.7 4.6 7.8 7.6 3.7 8.5 7.9 4.7 7.3 7.1 

Mullingar 110 kV 3.5 7.7 7.2 4.9 7.0 6.8 3.5 6.6 6.3 4.9 6.3 6.2 
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Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Mulreavy 110 kV 7.7 5.2 4.7 7.5 2.6 2.5 7.5 4.8 4.2 7.5 2.5 2.4 

Mungret A 110 kV 4.8 11.0 10.1 5.9 7.9 7.8 4.9 9.6 8.7 6.0 7.4 7.2 

Mungret B 110 kV 4.8 11.0 10.2 5.9 8.0 7.8 4.9 9.6 8.8 6.0 7.4 7.2 

Nangor 110 kV 14.2 17.3 15.7 6.8 19.5 18.7 14.1 14.3 12.9 7.2 16.8 16.1 

Navan 110 kV 5.3 13.9 12.8 6.3 13.0 12.6 5.7 12.0 11.0 6.6 11.8 11.4 

Nenagh 110 kV 2.6 3.8 3.6 3.8 2.1 2.0 2.7 3.5 3.4 3.9 2.0 2.0 

Newbridge 110 kV 4.0 11.2 10.3 4.9 10.2 10.0 4.2 9.6 8.7 5.1 9.3 9.0 

Nore 110 kV 4.4 9.9 9.4 5.4 10.4 10.2 3.4 6.2 5.8 4.0 7.3 7.1 

North Quays 110 kV 17.4 14.5 12.9 6.4 16.3 15.6 16.9 12.2 11.1 6.6 14.3 13.8 

North Wall 110 kV 16.4 23.7 20.8 9.5 26.6 25.3 13.3 13.7 11.8 9.8 17.1 16.1 

Oldcourt A 110 kV 3.6 11.0 10.3 4.4 8.2 8.1 3.9 8.8 8.2 4.5 7.1 7.0 

Oldcourt B 110 kV 3.7 11.1 10.4 4.4 8.3 8.2 3.9 8.9 8.2 4.5 7.2 7.0 

Oldstreet 220 kV 16.0 11.2 10.7 13.0 12.0 11.8 13.3 7.5 7.0 12.0 8.8 8.5 

Oldstreet 400 kV 15.9 9.0 8.6 10.6 8.1 8.0 14.1 6.4 5.8 10.7 6.5 6.2 

Oughtragh 110 kV 3.8 5.1 4.6 5.0 3.1 3.0 3.9 4.7 4.2 5.1 3.0 2.9 

Pelletstown 110 kV 14.0 12.8 11.7 8.2 11.9 11.6 13.8 9.9 9.1 8.6 10.0 9.7 

Platin 110 kV 5.1 14.2 13.1 5.8 9.8 9.6 5.0 11.6 10.7 5.7 8.9 8.7 

Pollaphuca 110 kV 3.2 3.2 3.1 4.6 2.5 2.5 2.7 2.5 2.4 4.0 2.3 2.3 

Poolbeg A 110 kV 24.6 15.1 13.5 20.6 18.0 17.2 22.7 12.6 11.5 19.7 15.6 15.0 

Poolbeg B 110 kV 24.5 15.1 13.5 20.6 18.0 17.2 22.7 12.6 11.5 19.7 15.5 14.9 

Poolbeg A 220 kV 16.9 23.7 20.8 10.4 27.8 26.3 13.8 13.8 11.9 10.6 17.7 16.6 

Poolbeg B 220 kV 11.8 19.8 17.5 11.1 21.5 20.5 11.9 14.4 12.3 11.3 16.7 15.7 

Poppintree 110 kV 14.1 16.6 14.9 7.7 19.7 18.8 13.5 12.7 11.6 8.0 15.8 15.2 

Portan 400 kV 18.1 11.6 11.0 19.9 12.7 12.5 17.1 8.4 7.5 18.2 9.9 9.4 

Portlaoise 110 kV 4.3 12.7 12.0 5.2 10.4 10.2 4.7 10.9 10.1 5.5 9.4 9.2 

Pottery 110 kV 17.2 12.5 11.2 5.6 12.6 12.1 16.6 10.4 9.5 5.8 11.1 10.7 

Prospect 220 kV 13.2 17.8 16.1 8.1 16.6 16.1 12.4 12.1 10.4 8.6 12.8 12.1 

Raffeen A 110 kV 5.3 15.2 14.0 6.2 17.4 16.8 5.5 11.6 10.6 6.3 13.9 13.4 

Raffeen 220 kV 14.7 12.1 10.9 14.3 14.6 13.9 11.5 8.2 7.4 11.6 10.6 10.1 

Raffeen B 110 kV 7.7 15.0 13.6 8.9 17.0 16.4 7.5 11.6 10.5 8.4 13.8 13.2 

Ralappane 110 kV 9.8 16.7 14.6 10.6 14.1 13.5 9.8 14.3 12.0 10.5 12.7 12.0 

Rathkeale 110 kV 3.5 7.9 7.3 4.7 4.4 4.4 3.6 7.1 6.5 4.7 4.2 4.1 

Ratrussan 110 kV 3.5 7.5 6.3 4.6 7.9 7.4 3.6 7.1 5.8 4.7 7.8 7.2 

Reamore 110 kV 4.4 8.8 7.4 3.8 7.1 6.8 4.6 8.1 6.7 3.9 6.8 6.4 

Richmond 110 kV 3.0 7.5 7.1 4.2 6.4 6.3 3.1 6.7 6.4 4.3 6.1 6.0 

Rinawade 110 kV 4.8 11.6 11.1 5.9 7.8 7.7 5.1 10.1 9.4 6.0 7.2 7.0 
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Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Ringaskiddy 110 kV 5.5 12.4 11.4 6.0 11.6 11.3 5.7 9.9 9.0 6.1 9.9 9.6 

Ringsend 110 kV 24.9 15.3 13.6 20.9 18.2 17.3 23.0 12.7 11.6 20.0 15.6 15.0 

Ryebrook 110 kV 5.4 15.8 14.7 6.0 10.7 10.5 5.7 13.2 11.9 6.1 9.7 9.4 

Salthill 110 kV 4.5 11.8 10.6 4.0 11.6 11.2 4.6 9.9 8.9 4.1 10.2 9.9 

Screeb 110 kV 3.4 2.6 2.4 4.4 1.4 1.4 3.4 2.4 2.3 4.4 1.4 1.4 

Seal Rock A 110 kV 7.6 10.1 9.2 9.4 10.6 10.2 7.9 9.5 8.4 9.7 10.4 9.9 

Seal Rock B 110 kV 7.6 10.1 9.2 9.4 10.6 10.2 7.9 9.5 8.4 9.7 10.4 9.9 

Shankill 110 kV 3.5 9.0 7.8 4.7 7.7 7.4 3.7 8.3 7.2 4.9 7.3 7.0 

Shannonbridge 110 kV 6.1 17.3 16.5 7.9 19.0 18.6 6.1 14.9 14.0 7.9 17.3 16.9 

Shannonbridge 220 kV 7.0 7.5 7.2 9.3 6.3 6.2 7.4 6.6 6.2 9.6 5.9 5.8 

Shellybanks A 220 kV 16.4 23.6 20.7 10.3 27.8 26.3 13.6 13.7 11.9 10.5 17.7 16.6 

Shellybanks B 220 kV 13.1 21.3 18.7 11.2 25.8 24.4 12.3 14.8 12.7 11.1 19.1 17.8 

Shelton Abbey 110 kV 7.3 8.0 7.2 7.3 8.1 7.8 7.5 7.1 6.4 7.5 7.4 7.1 

Singland 110 kV 5.5 16.8 15.2 6.7 14.9 14.5 5.5 13.4 11.9 6.5 12.9 12.4 

Sligo 110 kV 3.8 10.2 8.9 4.8 9.1 8.7 3.9 9.0 7.7 4.9 8.3 7.9 

Somerset 110 kV 2.9 8.2 7.8 4.0 5.1 5.1 3.1 7.4 7.0 4.1 4.8 4.8 

Sorne Hill 110 kV 3.7 3.6 2.7 4.1 3.9 3.5 3.8 3.5 2.7 4.2 3.7 3.4 

Srananagh 110 kV 4.7 11.9 10.3 5.9 12.3 11.7 4.9 10.6 8.9 6.0 11.2 10.5 

Srananagh 220 kV 7.4 4.9 4.6 10.0 3.8 3.7 7.6 4.5 4.1 10.1 3.6 3.5 

Stevenstown 110 kV 4.2 6.6 6.2 4.7 4.2 4.2 4.4 5.8 5.5 4.8 4.0 3.9 

Stratford 110 kV 3.2 4.8 4.5 4.3 3.4 3.3 3.1 3.8 3.7 4.1 3.0 3.0 

Suir 110 kV 4.8 11.0 10.1 5.1 6.0 5.9 3.9 8.1 7.3 4.5 5.1 5.0 

Taney 110 kV 6.4 10.7 9.9 2.3 11.1 10.8 6.6 9.2 8.6 2.4 10.0 9.7 

Tarbert 110 kV 34.5 16.1 15.3 37.0 15.6 15.3 23.6 11.3 10.5 26.8 12.3 12.0 

Tarbert 220 kV 16.0 21.5 19.1 16.8 24.7 23.6 13.1 13.5 11.3 13.9 16.9 15.7 

Tawnaghmore A 110 kV 3.9 4.3 4.0 5.3 4.4 4.3 2.8 3.1 2.8 3.5 3.5 3.4 

Tawnaghmore B 110 kV 3.8 4.3 4.0 5.1 4.1 4.0 2.8 3.1 2.8 3.6 3.3 3.2 

Thornsberry 110 kV 4.6 7.9 7.2 6.1 6.6 6.4 4.8 6.6 6.0 6.1 5.8 5.7 

Thurles 110 kV 5.5 6.7 5.9 8.2 4.7 4.5 5.7 6.1 5.4 8.2 4.4 4.3 

Tievebrack 110 kV 3.6 4.4 3.8 5.0 2.9 2.8 3.6 4.1 3.6 5.0 2.9 2.8 

Tipperary 110 kV 3.1 7.9 7.4 4.4 4.0 4.0 3.2 6.8 6.3 4.4 3.8 3.7 

Tonroe 110 kV 2.7 3.5 3.3 3.8 2.1 2.0 2.7 3.3 3.1 3.9 2.0 2.0 

Trabeg 110 kV 6.0 20.0 17.6 7.4 15.8 15.3 6.2 14.3 12.6 7.3 12.9 12.4 

Tralee 110 kV 5.7 10.8 8.9 7.1 8.5 8.0 6.1 9.8 7.8 7.3 8.0 7.5 

Trien A 110 kV 4.8 9.1 7.5 6.5 7.4 7.0 5.0 8.3 6.7 6.6 7.0 6.6 

Trien B 110 kV 15.6 8.0 7.1 12.8 5.7 5.6 15.7 7.4 6.5 12.8 5.5 5.3 
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Table  E -11  Sh ort  Ci rc u i t  Currents  for  Maxi mum and Mi nimum Demand in  2018  (cont inued)  

Bus 

Winter  Peak  2018 Summer  Val ley  2018 

T h r e e -P h a s e S ingle-P hase  T h r e e -P h a s e S ingle-P hase  

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

X/R 
Ratio 

Ik’’ 
[kA] 

Ik’ 
[kA] 

Trillick 110 kV 3.7 3.9 2.9 4.2 3.8 3.4 3.8 3.8 2.8 4.3 3.6 3.3 

Trinity 110 kV 11.5 13.5 12.1 6.6 15.6 14.9 11.6 11.4 10.4 6.8 13.7 13.2 

Tullabrack 110 kV 6.5 7.4 7.0 7.3 5.5 5.4 6.8 6.9 6.3 7.5 5.3 5.1 

Turlough 220 kV 10.8 13.0 12.0 12.1 11.3 11.0 12.0 11.1 9.8 12.9 10.1 9.8 

Tynagh 220 kV 15.0 12.2 11.4 17.2 13.4 13.1 10.7 7.2 6.7 11.8 8.9 8.6 

Waterford 110 kV 7.2 14.2 12.8 7.4 13.9 13.4 6.5 10.5 9.4 6.8 11.1 10.7 

Wexford 110 kV 4.0 7.3 6.3 5.3 6.3 6.0 4.3 6.4 5.4 5.5 5.7 5.4 

Whitegate 110 kV 4.3 10.4 9.8 5.1 10.4 10.2 4.4 8.2 7.7 5.2 8.7 8.5 

Wolfe Tone 110 kV 14.7 13.4 12.1 5.8 13.2 12.8 14.1 10.2 9.3 6.3 10.9 10.5 

Woodland A 220 kV 13.2 26.2 23.7 13.0 27.1 26.2 13.6 17.0 14.6 13.2 19.5 18.4 

Woodland B 220 kV 32.8 8.7 8.5 24.0 10.4 10.3 28.3 7.4 7.0 22.2 9.1 8.8 

Woodland 400 kV 18.1 11.6 11.0 19.9 12.7 12.5 17.1 8.4 7.5 18.2 9.9 9.4 
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APPENDIX F ADDITIONAL INFORMATION ON OPPORTUNITIES 

F.1  NORTHERN IRELAND GENERATION OPPORTUNITIES RESULTS 

Table  F -1 :  Capabi l i ty  Resul ts  for  275  kV  

Substation 
Maximum Transfer (in MW) to 

Minimum 
Northern Ireland  Ireland  Scotland 

Ballylumford 275 kV  0  A1  0  A1  0  A1  0 

Castlereagh 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Coolkeeragh 275 kV  0  NW  0  NW  0  NW  0 

Hannahstown 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Kells 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Kilroot 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Magherafelt 275 kV  380  A2  >400  ‐  >400  ‐  380 

Moyle 275 kV  0  A1  0  A1  0  A1  0 

Tamnamore 275 kV  380  A2  >400  ‐  >400  ‐  380 

Tandragee 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Turleenan 275 kV  >400  ‐  >400  ‐  >400  ‐  >400 

 

Tabl e  F -2:  Cont ing encies  and constra i nts  l i mi t ing  275  kV capabi l i t ies  

Network Constraints for new generation at 275 kV 

ID  Outage  Constraint 

A1 
Kells Double IBT Outage  Overloads on 110kV Ballylumford ‐ Ballyvallagh circuits 

1 and 2. 

A2 
275 kV double circuit from Ballylumford to 
Hannahstown/Moyle 

Overload on the 110 kV Creagh ‐ Tamnamore Circuit 

NW 
1‐ Coolkeeragh‐Magherafelt 275 kV n‐dc 
2‐ Omagh‐Tamnamore 110 kV n‐1 

1‐ Low voltage in the North West 
2‐ Overload on the Pomeroy ‐ Tamnamore 110 kV 
circuit 

 

Table  F -3 :  Capabi l i ty  Resul ts  for  110  kV 

Substation 
Maximum Transfer (in MW) to 

Minimum 
Northern Ireland  Ireland  Scotland 

Aghyoule 110 kV  0  NW  0  NW  0  NW  0 

Airport Road 110 kV  80  R  80  R  80  R  80 

Altahullion 110 kV  0  NW  0  NW  0  NW  0 

Antrim 110 kV  80  R  80  R  80  R  80 

Ballylumford 110 kV  0  B1  0  B1  0  B1  0 

Ballymena 110 kV  80  R  80  R  80  R  80 

Ballynahinch 110 kV  80  R  80  R  80  R  80 

Ballyvallagh 110 kV  60  B1  80  B1  60  B1  60 

Banbridge 110 kV  80  R  80  R  80  R  80 

Belfast Central 110 kV  140  B2  140  B2  140  B2  140 

Belfast North Main 110 kV  80  B3  80  B3  80  B4  80 

Cam Cluster 110 kV  0  NW  0  NW  0  NW  0 

Carnmoney 110 kV  40  B5  40  B6  40  B7  40 
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Table  F -3 :  Capabi l i ty  Resul ts  for  110  kV  (cont inued)  

Substation 
Maximum Transfer (in MW) to 

Minimum 
Northern Ireland  Ireland  Scotland 

Castlereagh 110 kV  >400  ‐  >400  ‐  >400  ‐  >400 

Coleraine 110 kV  0  NW  0  NW  0  NW  0 

Coolkeeragh 110 kV  0  NW  0  NW  0  NW  0 

Creagh 110 kV  40  B8  40  B8  40  B8  40 

Cregagh 110 kV  140  B2  140  B2  140  B2  140 

Donegall A&D 110 kV  60  R  60  R  60  R  60 

Donegall B&C 110 kV  160  B9  160  B9  160  B9  160 

Drumnakelly 110 kV  100  B10  100  B10  100  B10  100 

Drumquin 110 kV  0  NW  0  NW  0  NW  0 

Dungannon 110 kV  0  B14  0  B14  0  B14  0 

Eden  110 kV  80  B7  60  B7  80  B7  60 

Enniskillen 110 kV  0  NW  0  NW  0  NW  0 

Fallaghearn 110 kV  0  NW  0  NW  0  NW  0 

Finaghy 110 kV  140  B11  140  B11  140  B11  140 

Glengormley 110 kV  60  R  60  R  60  R  60 

Hannahstown 110 kV  >400  ‐  360  B12  >400  ‐  360 

Kells 110 kV  80  B1  100  B1  80  B1  80 

Killymallaght 110 kV  0  NW  0  NW  0  NW  0 

Knock 110 kV  60  R  60  R  60  R  60 

Larne 110 kV  60  R  60  R  60  R  60 

Limavady 110 kV  0  NW  0  NW  0  NW  0 

Lisaghmore 110 kV  0  NW  0  NW  0  NW  0 

Lisburn 110 kV  80  B13  80  B13  80  B13  80 

Loguestown 110 kV  0  NW  0  NW  0  NW  0 

Magherakeel 110 kV  0  NW  0  NW  0  NW  0 

Mid Antrim 110 kV  0  NW  0  NW  0  NW  0 

Newry 110 kV  80  R  80  R  80  R  80 

Newtownards 110 kV  100  R  100  R  100  R  100 

Omagh 110 kV  0  NW  0  NW  0  NW  0 

Omagh South 110 kV  0  NW  0  NW  0  NW  0 

Pomeroy 110 kV  0  NW  0  NW  0  NW  0 

Rathgael 110 kV  80  R  80  R  80  R  80 

Rosebank 110 kV  140  R  140  R  140  R  140 

Springtown 110 kV  0  NW  0  NW  0  NW  0 

Strabane 110 kV  0  NW  0  NW  0  NW  0 

Tamnamore 110 kV  0  B14  0  B14  0  B14  0 

Tandragee 110 kV  >400  ‐  380  B15  380  B15  380 

Waringstown 110 kV  80  R  80  R  80  R  80 
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Tabl e  F -4:  Cont ing encies  and constr ai nts  l imi t ing  110  kV  capabi l i t ies  

Network Constraints for new generation at 110 kV 

ID  Outage  Constraint 

B1 

 

Kells Double IBTX Outage 

 

Overloads on 110kV Ballylumford ‐ Ballyvallagh circuits 

1 and 2 

B2  Intact System 
Overload on the 110 kV circuits from Cregagh ‐ Belfast 

Central and Castlereagh 

B3  275 kV double circuit from Magherafelt ‐ Tamnamore 
Overload on the 110 kV Belfast North Main ‐ Donegal 

Circuit 

B4  275 kV double circuit from Turleenan ‐ Tandragee 
Overload on the 110 kV Belfast North Main ‐ Donegal 

Circuit 

B5  275 kV double circuit from Tamnamore ‐ Turleenan 
Overloads on 110 kV circuit from Castlereagh ‐ 

Carnmoney 

B6  275 kV double circuit from Magherafelt ‐ Tamnamore 
Overloads on 110 kV circuit from Castlereagh ‐ 

Carnmoney 

B7 
275 kV double circuit from Ballylumford ‐ 

Hannahstown/Moyle 

Overloads on 110 kV circuit from Castlereagh ‐ 

Carnmoney 

B8 
275 kV double circuit from Magherafelt ‐ 

Ballylumford/Kells 
Overload on the 110 kV Creagh ‐ Kells Circuit 

 

B9 

 

Intact System 
Overload on the 110 kV Donegall ‐ Hannahstown 

Circuit 

B10 
110 kV circuits from Drumnakelly ‐ Tandragee circuits 1 

& 2 

Overload on the 110 kV Drumnakelly ‐ Tandragee 

circuit 3 

B11  Intact System  Overload on the 110 kV Finaghy ‐ Hannahstown circuit

B12  275 kV double circuit from Tamnamore ‐ Turleenan Overload on the 110 kV Lisburn ‐ Tandragee circuit

B13  110 kV double circuit from Lisburn ‐ Hannahstown Overload on the 110 kV Lisburn ‐ Tandragee circuit

B14  Tamnamore Double IBTX Outage 
Overload on the Drumnakelly to Tamnamore 110 kV 

circuits 

B15  Tandragee Double IBTX Outage  Overload on the 110 kV Lisburn ‐ Tandragee circuit

NW 
1‐ Coolkeeragh‐Magherafelt 275 kV n‐dc 

2‐ Omagh‐Tamnamore 110 kV n‐1 

1‐ Low voltage in the North West 

2‐ Overload on the Pomeroy ‐ Tamnamore 110 kV 

circuit 
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Table  F -5 :  Capabi l i ty  Resul ts  for  33  kV  

Substation 
Maximum Transfer (in MW) to 

Minimum 
Northern Ireland  Ireland  Scotland 

Aghyoule 33 kV  0  NW  0  NW  0  NW  0 

Airport Road 33 kV  80  T  80  T  80  T  80 

Altahullion 33 kV  0  NW  0  NW  0  NW  0 

Antrim 33kV  80  T  80  T  80  T  80 

Ballymena (R) 33kV  100  C1  100  C1  100  C1  100 

Ballymena (T) 33kV  100  C1  100  C1  100  C1  100 

Ballynahinch 33 kV  80  T  80  T  80  T  80 

Banbridge 33 kV  80  T  80  T  80  T  80 

Belfast Central 33 kV  160  T  160  T  160  T  160 

Belfast North Main 33kV  160  C2  140  C2  160  C2  140 

Cam Cluster 33 kV  0  NW  0  NW  0  NW  0 

Carnmoney 33 kV  80  T  60  T  80  T  60 

Coleraine 33 kV  0  NW  0  NW  0  NW  0 

Coolkeeragh 33 kV  0  NW  0  NW  0  NW  0 

Creagh 33 kV  40  C3  40  C3  40  C3  40 

Cregagh 33kV  120  T  120  T  120  T  120 

Donegall N 33kV  120  T  120  T  120  T  120 

Donegall S 33kV  80  T  80  T  80  T  80 

Drumnakelly 33kV  100  C4  100  C4  100  C4  100 

Drumquin 33kV  0  NW  0  NW  0  NW  0 

Dungannon 33kV  0  C5  0  C5  0  C5  0 

Eden 33kV  60  T  60  T  60  T  60 

Enniskillen 33kV  0  NW  0  NW  0  NW  0 

Fallaghearn 33kV  0  NW  0  NW  0  NW  0 

Finaghy 33kV  60  T  60  T  60  T  60 

Glengormley 33kV  60  C6  60  C6  60  C6  60 

Killymallaght 33kV  0  NW  0  NW  0  NW  0 

Knock 33kV  80  T  80  T  80  T  80 

Larne 33kV  40  T  40  T  40  T  40 

Limavady 33 kV  0  NW  0  NW  0  NW  0 

Lisaghmore 33 kV  0  NW  0  NW  0  NW  0 

Lisburn 33 kV  120  T  120  T  120  T  120 

Loguestown 33 kV  0  NW  0  NW  0  NW  0 

Magherakeel 33 kV  0  NW  0  NW  0  NW  0 

Mid Antrim 33 kV  0  NW  0  NW  0  NW  0 

Newry 33 kV  80  T  80  T  80  T  80 

Newtownards 33 kV  80  T  80  T  80  T  80 

Omagh 33 kV  0  NW  0  NW  0  NW  0 

Omagh South 33 kV  0  NW  0  NW  0  NW  0 

Pomeroy 33 kV  0  NW  0  NW  0  NW  0 

Rathgael 33 kV  100  T  100  T  100  T  100 

Rosebank 33 kV  100  T  100  T  100  T  100 

Springtown 33 kV  0  NW  0  NW  0  NW  0 

Strabane 33kV  0  NW  0  NW  0  NW  0 
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Table  F -5 :  Capabi l i ty  Resul ts  for  33  kV  (cont inued)  

Substation 
Maximum Transfer (in MW) to 

Minimum 
Northern Ireland  Ireland  Scotland 

Waringstown 33 kV  100  T  100  T  100  T  100 

Tabl e  F -6:  Cont ing encies  and constr a i nt s  l i mi t i ng  33  kV c apabi l i t i es  

Network Constraints for new generation at 33 kV 

ID  Outage  Constraint 

C1  Kells Double IBTX Outage 
Overloads on 110kV Ballylumford ‐ Ballyvallagh circuits 1 

and 2 

C2  Intact System 
Overload the 33 kV circuit between Belfast North Main 

and Belfast Central 

C3 
275 kV double circuit from Magherafelt ‐

Ballylumford/Kells 
Overload on the 110 kV Creagh ‐ Kells Circuit 

C4 
110 kV circuits from Drumnakelly ‐ Tandragee 

circuits 1 & 2 
Overload on the 110 kV Drumnakelly ‐ Tandragee circuit 3 

C5  Tamnamore Double IBTX Outage 
Overload on the Drumnakelly ‐ Tamnamore 110 kV 

circuits 

C6  Intact System  Overload on the 110/33 kV Glengomley Transformer 

NW 
1‐ Coolkeeragh‐Magherafelt 275 kV n‐dc

2‐ Omagh‐Tamnamore 110 kV n‐1 

1‐ Low voltage in the North West

2‐ Overload on the Pomeroy ‐ Tamnamore 110 kV circuit 

T 
33kV station supplied through 2 TXs; Loss of 

Transformer 1.  
Overload on second Transformer. 
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F.2 ADDITIONAL INFORMATION ON DEMAND OPPORTUNITIES IN IRELAND 

The  t ransmiss ion  system in  I re l and is  des igned to  pr ov ide a  safe,  re l iab le  and economic  

t ransport  serv ice  for  power  f r om source  to  demand.  In  I re land,  the  T ransmissi on  P lanning  

Cr i ter ia  (TPC)  prov ides  a  p lanning  f ramework by  which  a  ba lance  can  be achiev ed  between 

r e l i a bi l i t y  and  e c o n o m y.  A c h i ev i ng  t h i s  b al anc e means  that  under  cer ta in  c i rcumstances  

some leve l  of  const ra int s  wi l l  ex ist  in  the  system.  

E i rGr id  keeps  the  per formance  of  the  t ransmiss ion  system under  rev iew as  c i rcumstances 

change.  For  exampl e,  the  conne ct ion  of  new generat ion  or  demand to  the  t ransmissi on  

system,  addi t ional  to  the  cur rent  forecasts  and  assumpt ions,  or  new interconnect ion  

t r a n sf e rs ,  wi l l  a l t e r  th e  ex p e ct e d  p ower  f l o w s .  C on s t r ai n ts  w i l l  a r i s e  i f  t h e  n e w  p o w er  f l o w s 

exceed pl anned t ransmiss ion syst em capaci ty .  

I n  d e si g ni n g  o u t  th e s e con s t r ai n ts  E i r G r id  wi l l  t ake  a cc ount  of  th e  f o l l owing :  

  The  extent  of  the  constra int ;  

  The  impact  on  system secur i ty ;  

  Th e  ov er al l  ec onomi cs  of  t h e  op er at i on  o f  th e  s ys tem;  

  The  cost  o f  the  so lut ion;  

  T h e  l e a d -t i me  o f  t h e  s ol ut i o n .  

The  anal ys is  o f  t ransfer  capabi l i t ies  descr ibed  in  Chapter  9  ident i f ied  a  number  o f  potent ia l  

s y s t e m  c o n st r ai n t s  th at  c o u l d  l i mi t  pow e r  f l o w s  ar is ing  f rom new demand connect ions.  Most  

o f  thes e  have  been  ident i f i ed  prev ious ly  and  are  be ing  managed by  E i rGr id .   

T h e s e  p ot e nt i a l  t r a n s mi ss i o n  s y s t e m  c o n s t r a i nts  are  presented  in  the  table  be low.  The f i rst  

c o l u m n  i n  ea c h  ta b l e  pro v i de s  a  c ro s s - r e fer en ce  t o  t h e  r esul ts  t a b l e s  i n  C h a pt e r  9 .  T h e  

second column descr ibes  potent ia l ly  over loaded c i r c u i t s  or  n a m e s  o f  s t a t i o n s  a t  whi ch  l ow  

v o l t ag e s  p ot e n t i a l l y  occ u r  f o l l o wing  p ar t i cular  outages.  The  th i rd  co lumn l is ts  the  

c i r c u m st a n ces  u n d e r  w h i ch  t h e  o v er l o a d s  or  v ol ta ge  v io l a t i on s  o c c u r ,  t he r e b y  l i m i t in g  t he  

capaci ty .  For  const ra i nts  for  wh ich  pro jects  have  a l ready  been  in i t iated,  the  f i nal  co lumn 

p r o vi d es  the  r e a d er  w i t h  th e  CP  n u m b e r  o f  the  c a p i t a l  pro j e ct  d e si g ne d  t o  r e l ie ve  t h e 

c o n s tr a i nt .  T h i s  c a n b e  c r o s s -r e f er en c e d  ag ai nst  th e  deta i led  desc r i pt ions  of  the  p l anned 

p r o je c ts  pr ov i d ed  i n  S ect i o n B - 2  o f  Ap p e n d ix  B .  
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Tabl e  F -7  L is t  o f  P otent ia l  System Constra ints  for  wh ic h  E i rG r id  has  i n i t i a ted  P r oj ect s  

ID  
P o t e nt ia l  O ve r l oa d  /  
V o l ta ge  P r o bl e m 

C i r c u ms t a nces  Comment  

P1 
Cullenagh-Waterford 

110 kV line 

Overload can occur for loss of Butlerstown-

Cullenagh 110 kV circuit. 

Capital project CP0558 relieves this 

constraint. 

P2 Voltage violations 
Voltage violations can occur for loss of 

Kilkenny-Kellis 110 kV circuit. 

Capital project CP0585 relieves this 

constraint. 

 



G
G

lossary

G Abbreviations and Glossary
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APPENDIX G ABBREVIATIONS AND GLOSSARY 

G.1 ABBREVIATIONS 

A C  A l ter n at i ng  C u r r e n t  

ACS Average Cold  Spel l  

B S P B u lk  S u pp l y  P o i nt  

CCG T Combined Cyc l e  G as  Turbine  

CER Commission  for  Energy  Regul at ion 

CHP Combined Heat  and P ower  

D C  D i r e ct  C ur r en t  /  D o u bl e  C i r c ui t  

DCENR Department  o f  Communica t ions,  Energy  and  Natura l  

Resources  

D E T I  D e p ar t m e nt  o f  E nt e r pr i se  T r a de  a n d I n v e st m e n t  

D O D i st i l l at e  O i l  

D S M D e m a n d  Si de  M a na g e m en t  

D S O Dist r i but i on System Operator  

ES B E lect r ic i ty  Supply  Board 

ESRI  Economic  and  Soc ial  Research  Inst i tut e  

E U  E u r o p e a n U ni o n 

GCS Generat ion  Capaci ty  Stat ement   

G I S G a s I ns ul at ed  S wi tc hg e ar  

H F O H e av y  F ue l  Oi l  

H V D C H igh  V ol t a ge Di r ec t  C u rr ent  

IME Internal  Market  for  E l ect r ic i ty  

IPP  Independent  Power  Producer  

IRL  I re l and 

ITC  Incrementa l  T ransfer  Capa bi l i ty  

kV  K i lo  Vol ts  
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LFG Land F i l l  Gas  

MCR Maximum Cont inuous  Rat ing  

M E C M a xi m u m  E xp o r t  C a p ac i ty  

MVA MegaVol t -Amperes  

NI  

N IE  

N o r th e r n I re l a n d  

N o r th e r n I re l a nd E l ect r ic i ty  

NTC  Net  Tr ansfer  Capaci ty  

P PB P o w er  Pr o c ur e me nt  B us ines s  

p .u .  Per  Uni t  

PST Phase Shi f t ing  Tr ansformer  

RES Renewable  Energy Schemes 

RMS Root  Mean Square  

RP  Rev iew  P er iod  

S E M S i n gl e  E l e ct r i c i t y  M ar k et  

SONI  System Operator  Nor thern  I re l and 

SPS Spec ia l  Protect ion  Sc heme 

SVC Stat ic  Var  Compensator  

SP  Summer  Peak  

SV Summer  Val ley  

TFS  Transmiss ion  Forecast  St atement  

TRM Transfer  Reserve  Marg in  

TSO Transmiss ion  System Operator  

TTC  Tota l  T ransfer  Capaci ty  

U R EG N I  U t i l i t y  R eg ul a t o r  f or  E l ect r i c y  a n d  G as  N o rth e r n  

I re l and 

WDRI  Winter  Demand Reduct ion  Incent ive  

W F P S W i n d F ar m  P o w e r  S t at i o n 

WP Winter  Peak 
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WPDRS Winter  Peak  Dema nd Reduct ion  Scheme  
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G.2 GLOSSARY 

Act ive  Power  The  pr oduct  o f  vo l tag e and the  in -phase  component  of  

a l ter n at i ng  cur r e nt  m e asur e d  i n  M ega W a tt s  ( MW ).  Wh e n  

compounded wi th  the  f l ow  of  ‘ rea ct ive  power ’ ,  measured 

i n  M e ga V ol t -Am p e r e s  R e ac t iv e  ( Mv ar ) ,  th e  r e s ul t a nt  i s  

m e a s u r e d i n  M eg a V ol t - Am p e r e s  ( M VA) .  

Autumn Peak  This  is  the  ma ximum Northern I re land demand in  the  

p e r io d  S ep t em b e r  t o  O ct ob e r  i n c l u si ve .  

B o r d G ái s  B o r d  G ái s  É i r e a n n  (B o rd G á is )  w a s  e s t a bl is h e d  i n  1 9 7 6 

and  is  a  commerc ia l  State  body  operat ing  in  the  energy  

indust ry .  Bord  Gáis  is  responsibl e  for  the  supply ,  

t r a n s mi s si on  a n d  di st r i but i o n o f  n a t u r al  g a s  i n  I re l a n d .  

B u lk  S u pp l y  P o i nt  A  p o i nt  at  w hi ch  the Nor thern  I r e land  Transmissi on 

S y s t e m  i s  c on n e c t e d t o  th e  D is t r i b ut io n  S y s t e m .   

Busbar  The  common connect ion  point  o f  two  or  more  c i rcu i ts .  

Capaci tor  An  i tem of  p lant  normal l y  u t i l i s e d o n t h e  e l ec t r i c al  

n e t w o rk  t o  sup p l y  r ea ct iv e  p o w er  t o  l o a d s (g e n e ra l l y  

loca l ly )  and  ther eby  support i ng  th e  local  area  v ol tage.  

Commi ssion  f or  Energ y  Reg ul at i on  Th e  Commi ssi on  f or  Energ y  Reg ul at i on  i s  th e  r eg ul ator  

for  the  e l ec t r ic i ty  and natural  gas  sectors  in  I r e land.  The  

C E R  w a s i n i t i a l l y  e st a bl is h e d a s  th e C o m m i s s io n  f o r  

E l e ct r i c i t y  Reg ul a t i o n  u n d e r  t he  E l ec tr i c i t y  R eg ul at i o n 

Act ,  1999.  Th e  funct ions o f  the  CER al ong  wi th  i ts  name 

w e r e  ch a ng ed  b y  t h e G a s ( I n t er i m R egul at i o n )  A ct ,  2 0 0 2 .  

U nder  th at  Ac t ,  th e  r emi t  o f  th e  CER w as  ex panded t o  

i nc l ude th e  reg ul at i on  of  t h e  natur al  g as  sec t or  and th e  

name changed to  the Commiss ion  for  Ener gy Regul at ion.  

C i r c ui t  An  e lement  of  th e  t r ansmi s si on  system th at  carr ies  

e lect r ica l  power .  

Combined Cyc le  Gas Turbine A  col lect ion o f  gas  turb ines  and s team uni ts;  wast e  heat  

f rom the  gas  turb ine(s )  is  passed through a  heat  
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r e c ov e r y  b oi l e r  to  g e n e rat e  st e a m f or  t h e  st e a m  

t u r bi n e ( s ) .  

Combined Heat  and  Power  A  pl ant  designed to  produce  both  heat  and  e l ec t r ical  

power  f r om a  s i ngle  heat  sour ce.  

Constraint  A  t ransfer  l imi t  imposed b y  f i n i t e  n et w o rk  c a p ac i t y .  

Cont ingency The  unex pected  fa i lur e  or  outage  of  a  syst em comp onent ,  

such  as  a  generat ion  uni t ,  t ransmiss ion  l ine,  t ransformer  

or  ot her  e lect r ical  e lement .  A  cont ingency  may a l so  

inc lude  mul t ip le  components ,  which  are  re lated  by  

s i tuat ions  leading  to  s i mul taneous  component  outages.  

D a t a  Fr e e z e D a t e  T h e  da t e s  o n wh ic h  th e  Tr a n s m is s io n  F o r e ca s t  S tat e m e n t  

d a t a  w as  ef fec t i v el y  “ f r oz e n ”  f or  b oth  E i rGr i d  a nd  S O N I .  

Changes  to  t ransmiss ion  system ch aracter is t ics  made 

a f t er  t he s e da t e s  d o  n ot  fea t u re  i n  t h e a n al y s e s  car r i e d  

out  for  th is  T ransmiss ion  Forecast  St atement .  

Deep Reinforcement  Refers  to  t ransmission  system reinforcement  addi t ional  

t o  t h e  sh al l ow  c onnec t i on  th a t  i s  r equi r ed to  a l l ow  a  new 

g e n e ra t or  or  d e m a n d t o  o p e r at e  a t  ma x i m u m ca pa c i t y .  

D e m a n d T h e  pea k d em a n d  f i g ur es  i n  T a bl e  1 -1  i n  th e  I n t ro d u c t i o n  

re fer  to  the  power  that  must  be  t ransported  f rom 

t ransmi ss ion  system-connected g enerat ion s tat ions  to  

meet  a l l  cust omers'  e lect r ic i ty  requi rements .  Th es e  

f igures  inc l ude  t ransmissi on  losses.  

D e m a n d - S i de  M a na g e m en t  T h e  m o di f i cat i o n o f  n o r ma l  d e m a n d pa t t er n s  u s u al l y  

t hr o u gh th e u s e  o f  f i n a nc i al  i n cen t i ve s .  

E i rGr i d  E i rg r i d  p l c  i s  th e  st at e-ow ned company w hi ch  has  been 

e s t a bl ish e d t o  t a k e o n  t he  r ol e  a n d r es p o n s i bi l i t i es  o f  

T ransmiss ion  System Operator  in  I re land  as  wel l  as  

M a r ket  O p era t or  o f  th e  wh oles al e  t r adi ng s yst em.  

E m b e d d e d  G e n e r a t i o n R e f e r s  t o  g en e r a t i o n  th at  i s  c o n n e ct ed  t o  th e  d is t r i b ut i o n 

system or  at  a  cust omer ’s  s i te .  
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G at e  2  T h e  t e r m g iven  t o  th e  gr oup - p r o ce s sin g  sc hem e  th a t  

appl ies  to  approx imat ely  1 ,300 MW of  renewable  

generat ion  seeking  connect ion  to  the  t ransmissi on  and 

d is t r ibut ion  systems.  

G at e  3  T h e  t e r m g iven  t o  th e gr oup - p r o ce s sin g  sc hem e  th a t  

a p p l i e s  t o  ap p r ox i m at ely  1 0 , 0 00  M W o f  g e n er at i on  

seeking  connect ion  to  the  t ransmission  and di st r ibut ion 

systems.  

G enerat ion  Dispatch  The  conf ig urat ion of  outputs  f rom the  connected 

g enerat i on  uni t s .  

G r i d  C o d e  (E i rG r i d )  T h e  E i r Gr i d  G r i d  Co d e  i s  d e s ig n e d  t o  c o v er  a l l  m at e r i a l  

tech nica l  aspects  to  the  operat ion and  use o f  th e  

t ransmi ssion  system of  I r e land.  Th e  code  was prepared 

b y  th e  T SO  (p u r s u a nt  t o  S e c t i o n  33  of  th e  E l e ct r i c i t y  

Regul a t ion  Ac t ,  1999)  and  approved by  the  CER.  The  Gr id  

Code  is  av ai lable  on  www.eirgrid.com.  

Gr id  Code  (SONI )  The  SO NI  Gr id  Code  is  des igned to  permit  the  

development ,  maintenanc e  and oper at ion o f  an  e f f ic ient ,  

co-ordinated and  economical  T ransmiss ion System in  

Nor thern I re land.  The  gr id  code is  prepared by  the  TSO 

(SONI )  pursuant  to  condi t ion  16 o f  SONI ’ s  L icence.  The  

S O N I  Gr i d  Co d e  is  a v ai l ab l e  a t  www.soni.ltd.uk  

Incrementa l  T ransfer  Capabi l i ty  A  measure  of  the  t ransfer  capabi l i ty  remaining  in  the  

ph ysi c al  t r ansmi ssi on  syst em f or  f ur t h er  c ommerc i a l  

a c t i v i t y  ov e r  a n d  a b o v e ant i c i p at e d us e s .  

In terconnector  The  t ie  l i ne,  fac i l i t ies  and  equipment  th at  connect  t h e  

t ransmi ssion  system of  one  independent ly  suppl ied  

t r a n s mi s si on  s y s te m  t o  t h at  o f  a n o th e r .  

Loadf low Study  car r ied  out  to  s i mulate  the  f low  of  power  on  the  

t ransmi ssion  system g iven  a  generat ion  di spatch  and 

s y s t e m l oa d .  

Maximum Cont inuous  Rat ing  The  maximum capaci ty  (M VA)  modi f ied  for  ambient  
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t emperat ur e  c ondi t i ons  th at  th e  c i rc ui t  c an  sust a in  

indef in i te ly  wi thout  degradat ion  of  equipment  l i fe .   

T h e  M C R  of  a  g e n er at o r  is  th e  ma xi m um  c a pa ci t y  (M W )  

modi f i ed  for  ambient  temperat ure  condi t ions  that  the  

g enerat i on  uni t  c an  susta i n  i ndef i n i te l y  w i th out  

degradat ion of  equi pment  l i fe .  A l l  generat ion  capa ci ty  

f ig u r es  i n  t h i s  Tr a n s mi s si on  Forecast  Statement  are  

maximum cont inuous  rat ings  (def ined  as  i ts  MCR at  

10C ) ,  ex pr es s e d  i n  ex p or t e d t er m s i .e . ,  g e n e ra t i on  u n i t  

o u t p u t  l e s s  th e  u ni t ' s  o wn  l oa d .  

Maximum Export  Capaci ty  The  maximum export  v alue  ( MW )  p r ov i d ed  i n  ac cor d a n c e 

w i th  th e g e ner a t or ’ s  c o nne c t io n  ag ree m e n t .  Th e  M E C s  a r e  

c o n t rac t  v al u e s  whi ch  t he  gen e r at o r  c h o o se s  t o  cat e r  f or  

p e a k i ng  u n der  c e r t a i n  con d i t i ons  th at  ar e  not  normal l y  

achiev able  or  sustai nable  e .g . ,  a  CCGT  p lant  can produce 

g r eat er  o ut pu t  at  l ow e r  tem p e r at u r es.  

N o d e  C o n n e c t i ng  p o i n t  at  w hic h  s ev e r al  c i r c ui t s  m e et .  N o d e  

a n d  st a t i o n  a r e  us e d i nter ch a n ge a bly  i n  th is  

T r a n s m i s s i on  F o r ec a st  St a t e m e nt .  

P a ram e tr ic  Ana l y si s  ( P - V )  c ur v es  A  p ar a m et r i c  s t u d y i n v olve s  a  s er i es  of  p ow e r  f l o ws  th at  

moni tor  the  changes in  one  set  o f  power  f l ow var iables  

w i t h  r es p e ct  t o  a n o t h er  i n  a  s y s t e ma t i c  f a shi o n .  In  th i s  

T r a n s m i s s i on  F o r ec a st  St a t e m e nt  t h e t wo  v ar i a bl e s  ar e  

vo l t ag e and ITC.  

P e r  U n i t  (p . u. )  R a t i o  o f  th e  a c t u al  e l e ct r i c al  q u a n t i t y  t o  th e  s el e ct e d  

b a s e  q ua n t i t y .  T h e b a s e q u a n t i t y  u s ed  h er e  f or  

c a lc ul a t i o n  o f  p er  u n i t  imp e d a n c e s is  1 0 0 M VA .   

Phase Shi f t ing  Tr ansformer  An  i tem of  p lant  e mp l o y ed o n  t he  e l ec t r i ca l  n e two r k  t o  

c o n t r ol  th e  f l o w o f  a ct i v e  p o w er .  

P ow er  Fact or  Th e  pow er  f ac t or  o f  a  l oad is  a  rat i o  of  th e  act iv e  pow er  

r e q u ir e m e nt  t o  t h e  r e a ct iv e  p o w er  r e qui r e m e nt  of  t h e  

l o a d .  

React ive  Compensat ion The  pr ocess  o f  supply ing  reac t ive  power  to  the  networ k.  
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Reactor  An  i tem of  p lant  employed on  the  e l ec t r ica l  network  to  

e i th er  l i mi t  sh ort  c i r c ui t  l ev el s  or  prev ent  v o l t age  r i se  

d e p e n d i ng  on  i t s  i n st al lat i o n a n d  c o nf ig u r at ion .  

S h al l ow  Conne c t io n  S h al l ow  Conne c t io n  means  th e l oc al  c o nnec t i o n  as s e t s  

requi red to  connect  a  cust omer  to  the  t ransmissi on  

s y s t e m a n d  w h i ch  ar e  f or  t h e  s pe ci f i c  b e n e f i t  of  t h at  

p a r t i c ul ar  c us t o m e r .  

S i n gl e  E l e ct r i c i t y  M ar k et  I n  N o v e m b er  2 0 0 4 th e g ov e r n m e nt s  of  th e  R e p u bl i c  o f  

I re l and  and  the  UK announced the future  establ ishment  

o f  a  S i ngl e  E l e ct r i c i t y  Mar k e t  on  the  is land of  I re land.  

T h i s  h a s  r epl a ce d  t h e pre v i o us  bi l a ter al  t r a di ng  m o d e l  i n  

I re l and.  Fur ther  deta i ls  can  be  found on  the  A l l  Is land 

P r oj e ct  w e bsi t e,  www.al l is landproject .org .  

S O NI  System Operator  for  Nor thern  I r e l and (SONI )  L td  is  owned 

by  E i rGr id  p lc .  SONI  ensures  the  safe ,  secure  and 

economic  operat ion  o f  the  h igh  vo l tag e  e lect r ic i ty  

system in  Nor thern  I re land  and in  cooperat ion  wi th  

E i rGr id  co l leagues  is  a l so  responsib le  for  running  the 

a l l - i s l a n d wh o le s al e  m ar k e t  f or  e l ect r i c i t y .  

Spl i t  Busbar  Refers  to  the  busbar (s )  a t  a  g iven substat ion wh ich  is  

o p e r at e d e l ec t r i c a l l y  s e pa r ated.  Busbars  are  normal ly  

s p l i t  t o  l i mi t  s ho rt  c i r c ui t  l ev e l s  or  t o  m a i nt ai n  s ec u r i t y  

o f  s up pl y .  

S t a t i c  V ar  Com p e n s a t or  D e vi c e  whi ch  pr ov i de s  fa s t  a n d  c o n t i n u o u s  c a pac i t iv e  

and  induct ive  react ive  power  supply  to  the  power  

system.  

S u m m e r  Va l ley  T h i s  i s  t he  mi n i m u m s y ste m  d e m a n d .  I t  oc c ur s  i n  th e  

p e r io d  M a rch  t o  Sep t e mb e r ,  i n c l u sive  i n  I re l a n d  a n d  Ma y  

t o  A ug u st ,  i nc l u si v e  i n  Nor t h e r n I r e l and  

Summer  P eak  This  is  the  ma ximum sy stem demand in  th e  per i od  M arc h  

to  September ,  inc l usive  in  I re l and and May to  August ,  

i n c l u s iv e  i n  N o r th e r n I re la n d .  



TRANSMISSION FORECAST STATEMENT 2012-2018 

 G-9

Tee  Connect ion  U nswitched connect ion  int o  ex is t i n g  l i n e  b et w e e n t wo  

other  s tat ions.  

Tota l  T ransfer  Capabi l i ty  The  tota l  capaci t y  ava i lable  on cr oss-border  c i rcu i ts  

between the I re l and  and Northern I re land  for  a l l  f lows,  

i n c l u d i ng  e me r g e nc y  f l ows  th at  oc c ur  a f t er  a  con t ing e n c y 

i n  e i th er  s yst em.  

T ransfor mer  An  i tem of  eq uipment  connect ing  busbars  a t  d i f ferent  

nominal  vo l tages.  (see  a lso  Phase  Shi f t ing  T ransf or mer )  

T ra ns mis s ion  In ter fac e  St at i on A  s ta t i o n  t hat  i s  a  p o i nt  of  c o n n ec t i o n b e tw e e n  t he 

t ransmi ssion  system and the d ist r ibut ion syst em or  

d i r ec t l y - c o nn e c t e d c u st ome r s .  

T ra ns mis s ion  Losses A  smal l  pr opor t ion  of  ener g y  is  l ost  mai n l y  as  h eat  w hi l s t  

t ransport ing  e lect r ic i ty  on  the  t ransmissi on  system.  

T h e s e l os s e s  a r e  k n ow n  as  t r a n s mi s sio n  l os s e s .  As  t h e 

a m o u n t  of  ene r g y  t r a n smi t t e d  i n cr ea s e s ,  l o s s e s  a l s o  

i n c r ea s e .  

T ransmiss ion  Peak The  peak demand that  is  t ransported on  the t ransmissi on  

s y s t e m .  T h e t r a n s mi s si on  p e a k i nc l ude s  a n e st i ma t e  o f  

t r a n s mi s si on  l os s e s .  

T ransmiss ion  P lanni ng  Cr i ter ia  The  set  o f  s tandards that  the  t ransmiss ion syst em of  

I re l and  is  des igned to  meet .  

T ransmiss ion  System The  t ransmiss ion  system is  a  meshed network  of  h igh  

vo l tag e l ines  and cabl es  (400 kV,  275  kV,  220  kV and 

1 1 0  k V )  f or  th e  t ra n s m i ssi o n  of  b ul k  e l e ct r i c i t y  s up p l y  

around I re l and.  The t ransmissi on  syst em and network are  

used  interchangeabl y  in  th is  T ransmiss ion Forecast  

S t a t e m e nt .  

U p rat i ng  To  i ncr ease  th e  r at i ng  of  a  c i rc ui t .  This  is  ach i ev ed by  

increas ing  ground c l earances  and/or  repl acing  

c o n d u c t or ,  tog e th er  w i t h  a n y  c ha n g es  t o  ter mi n al  

equipment  and  support  s t ruct ures .  
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U REG NI  U REG NI  are  an  independent  non-minister ia l  g overnment  

d e p a rt m e n t  s e t  up  t o  e ns u r e  th e  ef f ec t iv e  r eg ul at i o n  of  

t h e  E l e ct r i c i t y ,  G as  a n d W a t er  a n d  Sew e r ag e i n dus t r i e s  

i n  N or th e r n I r e l a n d 

Winter  Demand Reduct ion  Incent ive  

Tar i f f  

Th i s  sc h eme,  a dmi ni st ered  by  E l ec tr ic  I r e la nd  p r ov i des  

l a rg e d e m a nd c u st o m e rs  w i th  a  f i na n c i al  i n cen t i ve  t o  

reduce thei r  demand ov er  weekday  peak  hours  in  winter .   

W i n te r  Pea k T h i s  i s  t he  ma x i m u m a n nua l  s y st e m  dem a n d .  I t  occ u r s  i n  

t h e  p er i o d Oc t o b er  t o  F eb r u a r y ,  i n c l us i ve  i n  I r e l and  a n d  

i n  t h e P e r i od  N o vem b e r  t o  Feb r u ar y  in  N o rt h er n  I re l a n d .  

Winter  Peak  Demand Reduct ion  

Scheme 

T h i s  sc h e m e w a s i n t ro d uc e d  i n  w i nt er  2 0 03 / 04  as  a n 

incent ive  to  business  customers  to  reduce  consumpt ion 

dur ing  system peak hours  (5 -7pm)  in  winter  months.   
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APPENDIX H REFERENCES 

The  fo l low ing  documents  are  referenced  in  A l l - Is l a nd  Tr ans mi s si on  For ec as t  St atement  

2012-2018:  

  E l e ct r i c i t y  Reg ul a t i o n  Act ,  1 99 9 .  Th i s  a c t  p r ov ides  th e  r eg ul at o r y  f r a m ewo r k  f or  th e  

in t roduct ion o f  compet i t ion  in  th e  generat i on  and supply  of  e lec t r ic i ty  in  I re l and.  

The  Act  prov ided for  the  establ ishment  o f  the  Commiss ion  for  Energy  Regul at ion  

( C E R )  ( p r e v io u s l y  c al l e d t h e  C o m m i ss i o n  f o r  E l ec t r i c i t y  R egul at i o n )  a n d g a v e  i t  th e  

n e c e s s ar y  pow e r s  t o  l i cen c e  a n d  r eg u l a t e  th e  gen e r a t i o n ,  d i s t r i b ut io n ,  t r a n s mi s si on  

a n d  s u ppl y  of  e l e ct r i c i t y .  A va i l a bl e  on  w ww . c er . i e .  

  L i c e n ce  t o  Pa r t i c i p at e  i n  t h e  T r a n s mis s i o n  of  E l ec t r i c i t y  C o n d i t i o n  3 3  r eq u i r es  S O NI 

i n  c onsul t a t ion  w i t h  th e  E i rGr i d,  once  ev er y  year  t o  pr ep ar e  a  s t at ement  ( i n  a  f or m 

and based on  methodolog ies  approved  by  UREGNI  show ing,  in  respect  o f  each  of  the  

seven  succeeding  f inanc ia l  years ,  c i rcu i t  capac i ty ,  forecast  e lect r ical  f lows  and  

loading  on each  par t  o f  the  t ransmissi on system and faul t  leve ls  for  each  

t ransmi ss ion  node.  

  Al l - Is land  Generat ion  Capaci ty  Statement ,  2012-2021.  E i rGr id  and SO NI  issued th is  

repor t  in  December  2011 .  I ts  main  purpose  is  to  in form market  pa r t ic ipants,  

r e g ul at o r y  ag e n ci e s  a n d p o l i c y  m a ker s  of  th e  l ik e l y  mi n i m um  g e n er a t i on  c a p ac i t y  

requi red to  achiev e  an adequate  supply  and  demand balance  for  e l ect r ic i ty  for  the  

per iod  2012 to  2021.  Avai labl e  on www.ei rgr id .com.  

  Ei rGr id  Gr id  Code  Vers ion  3 .5 ,  March  2011 .  The  E i rGr id  Gr id  Code  covers  techni cal  

a s pe ct s  r e lat i ng  to  the  op er at i on  and  use  o f  the  t ransmi ssion  system,  and  to  p lant  

and  apparatus  connected  to  the  t ransmissi on  system or  to  the  di st r ibut ion  system.  

Avai lable  on w ww . ei rg r i d.c o m.   

  The  SONI  Gr id  Code  is  des igned to  permit  the  development ,  maintenance  and  

ope rat i on  of  an  e f f i c i ent ,  co-ord inated  and ec onomical  T ransmiss ion  System in  

Nor thern  I r e l and.  The  gr id  code  is  prepared  by  the  TSO (SONI )  pursuant  to  condi t io n  

16  o f  SONI ’s  L icence.  Th e SONI  G r i d  Co d e  is  a v ai l ab l e  a t  www.soni.ltd.uk 

  Transmiss ion  P lanning  Cr i ter ia ,  October  1998.  This  document  sets  out  the  techni cal  

s tandards  by  which  the  adequacy  o f  th e  gr id  is  determined.  Ava i lable  on 

w w w . ei rgr i d .c o m.  

  Statut ory  Inst rument  no.  445.  These Regulat i o ns g iv e  l eg al  e f f e ct  t o  Di rec t i v e  N o .  

96/92/EC of  the  European Par l iament  and  of  the  Counci l  o f  19 t h  D ec em b e r  1 9 96,  

c o n c e r ni n g  c o m m o n  r u l e s  f o r  t he  i n t e r n al  m a r k e t  i n  e l e ct r i c i t y ,  n o t  a l rea d y  

impl emented  by  the  E lect r i c i t y  R e g ul a t i o n  A c t ,  1 9 99 ,  b y  p r ovi di n g  f o r  the  
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des ignat ion  o f  a  T ransmissi on  Syst em Oper at or ,  the  des ignat ion o f  a  D is t r ibut ion 

System Oper ator ,  and  the  unbundl ing  o f  the  accounts  o f  e lect r ic i ty  under taki ng s,  

a n d  o th er  ma t t er s .  A va i l a b l e  o n  www.cer . i e .  

  T S O  L i c e nc e.  O n  J u n e  2 9 t h  2006,  the  CER  issued a  T ransmiss ion  System Operat or  

(TSO)  L icenc e  to  E i rGr id  pl c .  pursuant  to  Sect ion  14(1 ) (e )  o f  the  E lec t r ic i ty  

R egulat i on  Act ,  1999,  as  inser ted by  Regulat ion  32  o f  S. I .  No.  445 o f  2000 – 

E u r o p e a n C om m u n i t ie s  ( In t e r n al  M ar ke t  i n  E l ec t r ic i t y )  R e g ul at io n s  2 0 0 1 .  

  Del iver i ng  a  Sustainable  Energy  Future  for  I r e land.   Government  Whi te  Paper  on  

e n er gy  p ol i cy  out  to  2 02 0,  publ ished by  the  Depar tment  of  Communicat ions,  Mar i ne  

a n d  N at u r al  R e s o u r c es  i n  M ar ch  2 00 7.  

Table  H-1 :  Nor thern I re land  L icence (System and Secur i ty )  Standards -  References  

Document  D e s c r ip t i o n 

E R  P 2 / 5 
Secur i ty  o f  Supply ,  dated  Oc tober  1978,  and NIE  amendment  sheet  

Issue  2,  dated  7 t h  A ug u st  1 99 2 .  

P L M -SP -1  

P l a n n i ng  S tand a r d s  of  S ec u r i t y  for  t he  Connect ion  of  Generat ing  St at ions  

to  the  System Issue  1 ,  dated  19 75,  and  NIE  amendment  sheet  Issue  2 ,  

d a t e d 7 t h  August  1992.  

P LM-ST-4  

CEGB Cr i ter ia  for  System Transi ent  Stabi l i ty  Studies  Issue  1 ,  dated 

September  1975,  and  NIE  amendment  sheet  Issue  2 ,  dated 7 t h  A u g u st  

1992.  

P LM-ST-9  

Vol tage  Cr i ter ia  for  th e  Design  of  400 kV  and 275  kV  Supergr id  Syst em 

I s s u e  1 ,  d a t e  1 s t  December  1985,  and  NIE  amendment  sheet  Issue  2 ,  dated 

7 t h  A ug u st  19 9 2 .  

ER-P 28 P l a n n i ng  L i mi t s  f or  V o l t ag e  F l uc t ua t ion s .  

ER-P16 E H V o r  H V Sup p l i e s  t o  I nd u c t i o n  F ur na c e s .  

ER-P 29 P la nni ng  L i mi t s  f or  V o l t ag e  U nbal a nce .  

ER-G5/3  
L imi ts  for  Harmonics  (To  be  replaced  by  ER-G5/4  fo l low ing  UK prac t ice  

and i n  c onj unc t i on  wi th  a  jo i nt  r ev i ew  wi th  E i rG r id) .  

E P M - 1  Operat ional  Standards  of  Secur i ty  and  Suppl y ,  dated  November  2004 .  
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APPENDIX I POWER FLOW DIAGRAMS 

T h i s  a pp e n d i x  pr e s e nt s  pow e r  f l o w dia g r a m s  f o r  th e  f o l l ow i ng c a ses :  

  F ig u r e  I - 1  S u m m e r  P e ak  2 0 1 2 ,  

  F igure  I -2  Summer  Va l ley  2012,  

  F igure  I -3  Winter  Peak  2012/13,  

  F ig u r e  I - 4  S u m m e r  P e ak  2 0 1 5 ,  

  F igure  I -5  Summer  Va l ley  2015,  

  F igure  I -6  Winter  Peak  2015/16,  

  F ig u r e  I - 7  S u m m e r  P e ak  2 0 1 8 ,  

  F igure  I -8  Summer  Va l ley  2018,  

  F igure  I -9  Winter  Peak  2018/19,  

N o t e  th at  s um m e r  c as e s  i n c l u d e  a l l  pr o j ec t s  e xp ec t e d  t o  b e  com p l et e d  b y  1 s t  J u l y  o f  t h e  y e ar  

s t a t e d  a n d  w i n t er  c a ses  i n c l u d e  a l l  p r o j e c t s  e x pec t e d  b y  3 1 s t  D ec ember  o f  t h e  year  s t ated.  

A s  s u ch ,  th e  l a y o ut  of  t he  n e t wo r k  i n  th e  p ow e r  f l o w d ia gr a ms  m a y  n ot  fea t u r e  a l l  pr oj e ct s  

l i s t e d i n  A ppen d i x  B  f or  a  p ar t i c ul ar  yea r  a s  th e s e a r e  l i s t e d on  a  y ea r l y  bas i s .  

I.1 GUIDE TO THE POWER FLOW DIAGRAMS 

D i f f e r e n t  c ol o u r s  r e pr e s ent  e ac h  o f  t h e  v ol t ag e  l ev e l s :  

  4 0 0  kV    r e d ,  

  27 5  k V    b l ue ,  

  2 2 0  k V      g r e e n,  

  110  kV     b lack,  

Generat i on  connected at  each  bus  is  sh own bes ide  a   symbol ,  wi th  the  generat i on  

d i s p at ch e d  i n  M W  sh ow n  b e n e a t h  t h e  s y m b ol .  E m b e d d ed  g e n e r at i on  i s  s h o w n a t  t h e  

t r a n s mi s si on  b u s  t o  w hi ch  i t  i s  c o n n e c t e d  thr ou g h  t he  d i st r i b ut i o n  s y st e m .  T h e  E as t – W est  

in terconnector  is  denoted  by  a   symbol  and the Moyl e  in terconnector  is  denoted by  a   

 s y m b o l .  The  m a g ni t u de  o f  th e  p ow e r  o n  t h e  i n t er c o n n ec t o rs  is  g i ven  b e n e a th  t h e  

symbol  in  MW.    
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There  are  two values  sh ow n at  both  ends  of  each  c i rcu i t .  Th e  value  abov e the l ine  is  the  MW 

f l ow  and the  v al ue  below  th e  l i ne  i s  th e  Mv ar  f l ow .  A  posi t iv e  v al ue  i ndi c at es  th at  th e  

d i r ec t i o n  of  f l ow  i s  a w a y f ro m  t h e b us ;  a  n eg at ive  va l ue ,  t o war d s th e  b us.   

T h e  v ol t ag e,  i n  p er  u ni t  va l u e ,  i s  d i spl a y e d b el o w e a c h b u s .   



-12
3 5-5

-7

5

1
3

-5

-14

4

12

-4

-12

-1616

11

4

-1
1

1
1

1
1

7

-31

38-38

38-38

9 -9

9

2

-15

-2

14

-4

2
5 8

-24 -1919

1
0

1
-1

0
1

1
2

1
0

1

-1
2

-5
1

1
0

5
1

-1
6

8 8

-8 -9

-15

28

15

-28 28

16

1
8 5

-3
5

1
6

0

-2
6

-1
5

9

2
8

6

-1
2

-1
6

-4 -1

-0

-6

-1

-1
6

4
0 -2

271

-10 13

1
4

-6

-3
4

-24

488

-1

-6

-9

-28

-5
5 7

-4
7

-10

-4

-4

1
0

9

-1-2
8

9

-2
2 -6

2
2

1

-3
4 -9

24

17

-24

-17

1
3

-23

-13

2
0

-2
0

10

-17 16

-2
4

24

-2

-26

-6

2
0

1

-2
0

8
9

-8
5

3 -3

-3 2

8

-2

-83

84

-9

-3
9

1
5

4
0

-1
5

0 4

-0

-5

-23

15

23

-16

-3
4 1

3
4

-1

94 -94

11

33

-4

-33

-2
1

2
2

-1
4

-1
4 8

1
4

1
1

6

-3
9

-1
1

6

3
9

1
1

6

-3
9

-1
1

6

-3
7

2
0

37

-22

1

-1

6
1

1
5

-61

-22

3

6

-7

5

-35

-12

-23

-9

23

9

5

9

-8

-9 -2
2

1
0

1

-1

-1

-2

-4

1
1

1
0

-1
0

1
0

-6

-17

-28

-31

9

3
2

-9

-34

-4

-17

-164

8 3

-8

-4

-5
3

6

5
4 -4

3
5

1
0

-3
5

-1
0

1
8

-7

-1
8 6

6

-1
7 9

-1
0

4
3 4

-77

-9

-4

-1

4 0

1
5 -0

-1
5

-1

-24

-2
8

1
4

28

-14

55

-4

-55

6

-6

3

-31

6

28

-77

24-24

-5
3

-2
0

5
3

1
5

-4
4

-6

8

6

1
7

-6

-16

6

17

-7

-1
6 6

1
6

-3

-18

-11

2
1

1
0

7
2

-7
2

-1
2

1

-1
0

5

-6
6

-2
9

-3
3

0

-4
9

1
7

-1

-0

10

10

-20

-0

20

0

1
-1

10

-7

-10

7

-6

-1
3

6 7

-18

-2
2

5
5

8

-8

2

-0

-1

5

-3

-5

8

1

0

0

-7

13-14

-8 8

-3
0

5
2 7

-5
1

-7

-8

-30

1

8

-1

-9

34

14

-1
5

35

1
8

1

-12

5

-87

4

16

-0

31

28

3
3

0

2

2
2

5

-10

-3

1
2

1

-3-8

1
7

1
4

-12

1
7

-1

1

3
4

6

2
8

6

2

-16

1
6

5

-2
3

0

-3

-7

-9
0

-11

9

-9
-6

-1
6

-6

-6

10

-1
0

-9

-7

9
4

-4
8

-17

6
-7

-5
5

8

2
7

1

-7

-1

-5

7
7

-9

-14

6-8

-9

166

-270

7
1

-6-1
3

-1
0

1

-6

-9
4

6

26

2
6

2
2

3
3

GWE

-11

7

36

3
9

-4
1

-26

1

-6

22 -21

-10

1

-54

2
1

-1
4

-0
0 -0 -0

-0

17

4 3

-4 -1
9

4
1

-4
4

-2
5

-1
6

2
5

1
6

8

-8

-24

17

-1
8 1

-10 10

4

4 -3

10

2

-10 5

5

-3

-5

-5

32
4

8

-4
4

2
9

68

4
6

-0

35

-3

-35

-4
4

2
5

-2
5

-1
0

MP

-4

12

-5 4

7
4

7
4

3

2
2 -4

1

19

-1

-19

11

-4

-11

-0

-10

8

-2
9

6

-10

-22

-0

-1
7

9

4

-9
4

-2

3

12

1
2

-9

1
0

-2
7

1

1
2

-2

-0

4

-1
0

9

-6
5

3
0

-3
6

-3
0 -4

9

-5

-10

1
4

8

-6

1
7

-6

1

-10

-13

-6

-2
2

6

3
7

-16

4

-2

5

-6

48

-35

-7

STR

5
6

KER

-1
7

-5

6

-28

-9

2

-1

4

-1

-9

-9

9

2
9

7

2
0

38

-5

1

2
9

1
1

-4

-23 20

-38

-3

-5

-1
1

1
0

0

SH

-11

1
8

-2

-12

-4

1

13 -4

-8

-23

BLK

80

30

3 7

-20

DRM

-1
7

-9

-4
1

DFR

-3
0

1
1

3
0

-1
3

-14

-20

12

20

-24

CSH

-5

4

-4
3

-5

NEW

0

-10

24

4

3

ATH

65

-28

-11
ANR

1
0

PRO

-7

2
3

1
0

6

-6

3
3

9

-13

2
3

-2
4-2

9 RNW

5
5

-1
1

5

1
4

DSN

4
6

KRA

4
7

CUL

2
7

5

-1
8

-2

FIN

-1
1

1
3

-0

1
0

-1
3

-1
0

GAE -2

CD

10

73

36
-6

-5

-1
0

GIL

BEG

ARK

KLS

PA

BDA

FIN

CKM

MON

WAT

BDN

KTN

WHI

BAN

LIB

SH

MP

TBK

BAR

THU

BK

3

AD

-1

DAL

22

CUS

SKL

9
4

4

-0

9

BLI

DMY

1
1

-1
2

-19

RAF

TBG

MID

LWD

-1
1

6

SOM

NW

PB

GCA 1
2

2

FAS T

WEX

BAL

WOO

-4
6

6

LOU

INC

GRI

TH

GI

MUL

-3

COR

STR-NI

3
5

-7

FLA

1
0

CUL

TIP

LA

DGN

-1
7

BRYRSY

AD

1
3

-2
6

KLN

CSH

-0

MAL

-1
1

1
1

-4

-1
1

MTN

MUN

-1
2

-7
4

-7
4

1
2

-1
2 AUG

DRU

ENN

31

30 KRA

COW

-1
0

CLA

CLH

IA

0

RYB

OUG

MTH

CVW

GI

BUT

CBR

MOY

MEE

BIN

GOR

RRU

LIS

DRY

DDK

MLN

GOL

CF

CLN

SLI

TLK SOR

AGL

KUR

1
3

CLA

CKN

TRI

DLT

BOL

DER

TSB

KIN

FLA

GLE

RAT

KLN

LIM

SK

IKE

CAH

LSN

-2PLS

KTL

KLS

4 MW

MCE

DOO

0 MW

INC

CLW

TB

CGL

0 MW

391 MW

0 MW

COL

-8

LOU

COS

5

4

ARV

CDY

TAW

OLD

RAF

TB

KBY

KKY

AHA

2
2

3
4

FAS

ISH

CDU

CDU

PLA

GOR

NAV

MAY MAY

-2

SHL

ARK

ATY

GAL

MR 0 MW
0 MW

0 MW

ARI

0 MW

1 MW

AA

DYN

TRL

CRA

MAC

3 MW

5 MW

CRO

-5

CHA

CUN

3 MW

SRA

LET

CL

ENN-NI

TON

6 MW

360 MW

I-02

 

 

 

  

 
 

 

  

 

 

0 MW

1 MW

1 MW

1 MW

3 MW

2 MW

91 MW
0 MW

10 MW

2 MW

0 MW

15 MW

350 MW 330 MW

0 MW

35 MW

0 MW

118 MW

0 MW

3 MW

1 MW

6 MW

137 MW

1 MW

0 MW

1 MW

1 MW
4 MW

0 MW

0 MW

0 MW

4 MW

0 MW

0 MW

0 MW

4 MW

4 MW

271 MW

1 MW

0 MW
4 MW

0 MW

0 MW

0 MW

271 MW

5 MW

0 MW

0 MW

2 MW

4 MW

6 MW

0 MW

5 MW

1 MW

0 MW

6 MW

382 MW

393 MW

1 MW

3 MW

4 MW

8 MW
6 MW

0 MW

149 MW

5 MW

4 MW

6 MW

1 MW

10 MW

5 MW

0 MW

1 MW

3 MW

10 MW

4 MW

0 MW

0 MW

1 MW

8 MW

5 MW

3 MW

1 MW

0 MW

0 MW

0 MW

271 MW

3 MW

 

 

 

MAY

 

LOU

HN HN

2
6

3
5

-3
5

-2
6

MP

-40

245

WOO

DSN

MP

MP

1
2

0
-0

-5

-1
2

3

0

BWR

-0

CTY

-2 0

2 -0

-5
4

-2
2

54 19

COO

FIN

-7

-55

4 3

1
3

-5 -1
3

21 -21

6

-12 12

-19

-00

2

15

14

1

-18

-6

-2
1

-1-2

14-12

-14

RIC

-0

-5

1
3

-18

NAN

BRI

1

-1
3

-0

28

-7

-28

7

LWD

NEN

CKM

3
4

9
-3

4
9

-1
3

68

48

-4

9
9

-2
1

-0

-1
8

6
1

8
6 -3

-335 339

-11

-6
8

-4
3

38

-1
7

-5
0

-6
7

-37

-5

1
6

1
7

-3
6

-5
3

88

-9

-14

4
3

6
6

1
4

2

5
3

2
1

-2
0

-0

1

1
6

0

-1
6

-1
4

1

-3

-1
5

OST

TYN

MAY

12195-195

PB

0

35

SHL

-8
8

2
8

6

7
2

-2
4

3

-5

-41

OST

-284

Figure I-01 Power Flow Diagram Summer Peak 2012

-1
9

-7
4

1974
1550

-1
7

424

-6-2
4

10

-6

  

  

 
 

5

4
3

-5

-43

-1

01
2

8-2
2

-82
2

1
8104

-2
2

-1
0

3

2-1
6

-31
6

1-4

-1
6

4

7

-23

-7-1
2

46

-4-6

6
1

2
0

-6
3

-2
0

5
0

-1
4

1

-5
0

1
4

1

2

-3
9

-13
9

-5
5

-2

8

0

-8

3
0

-2
9

3

-16

-35

1

35

-76
5

8

-64

25

-57

-3
5

5
7

 

 

 

 

-6

158

1
0

-1
5

6

 

 

 

 

1
2

-2
6

2
7

-8
8

4
8

5

3
3 

 

 

 

 

 

 

-5
3 3

-1
6

-1
3

-43

9

-5
2

16

-26

-2
3

3
4

9

-1
5

3
4

9

7

84

2

307-8
6

8
6

-1
3

-5
3

13 02   

-6

3

2
9

-28

-3
1-4

2
6

4

1

0

  
  

  

54

2
0 6

-1
4

5
5

1
6

 -5
5

5
5

-1

-2

-1
2

3
5

 
RAF

-0

-1

-5
5

-0

12
3

-4
7  

4
72
7

-1
9

0

0

-307

-37

-1
5

 

 

 

-3
4

9

1
5

-66

-1

-0
-2

-1   

1
2

 

-0

-2
0

1 -4

2
0

2

8

KRA

 

KUD

1
2

 

FIN FIN

GGO

-2
0

AD

-16

4
3

-3
4

6

 

 

-3

-1
8

-1
2

-3
3

INC

6

-5-1
2

-1
6

1

-0

-95
2

 

2
6

2
-2 -1

  

-27

BGH

-4
8

-8
4

CDK

1
1

-1
1

1  
13

-1
1

SAL

-12

 

 

 

 

 

 

TARBG3TARBG4

SNG

1
6

AD

 

6

GRO

SHE

LPT

BRY

-2
7

  

-5
0

DRO

 

1
-6

4

-11

6

CDU

2
9

7

GAR

AD

1
2

1
1

-554

-2-5
4

-1
4

-8
4

184

-2
1

-6
6

066

615

-1
9

-1
5CAS

KPS

MAG

TMN

-1
3

-1
2

-1
3

-1
2

-8
9

-2
9

89 13

11
4 15

-1
14

-2
1

BPS

-1
5

-7
5

-2

KEL

20 -8

-2
0

-1

12
4

-1
3

-1
24 6

-1
9

-2
5

19 17

-1
9

-2
5

19 17

HAN

18
5 5

-1
3

-5

78 -0

-7
8

-5

78 -0

MOYL2-

-1
94

-1
3

9

-1
03 26

103

-26

CPS

195

75

-1
84

-7
8

TAN

1
3

13

8

-1
3-8

1

-2

-2

2

9

-4
2

-843

-14

-34

6

34

-10

-24

2

24

1
3

-1-1

GLR

-5-2
0

52
0

-5-2
0

52
0

-0-7 -07-0-6 -06

77-952
1

-2
0

 

 

 

 

 

 

 

-1
1

-2
9

929

-1
2

-2
7

1227926

-1
0

-2
5

CPS

COLLIM-NI

STR-NI

STR-NI

    

KEL BVG

CRG

BPS

OMA

-7

15 6

-1
5

-7

15 6

-1
8

-8

18 7

-1
7

-8

18 7

-7 7

7 -9

8

8 -9

-6
0

60 23

TMN

-5 10

5

-1
1

-4 9

4

-1
0

DRU

ENN-NI

-8

DUNG1-

HAN

26 8

-26

-9

26 7

-26

-9-1 -1

1 -0

-1 -1

1 -0

TAN

22 18

-2
2

-1
8

-2
5

-1
8

25 18

-2
5

-1
8

25 18

-2
7

-1
8

27 18

  

  

  

  

EDE

4
4 3

-4
4

EDE

4
3 -3

-4
3

3

-2

CAR

CAR

-31

8

31

-8

-31

1 -1

15 -7
6

14 -1
3

-1
3

13

LIS-NI

LIS-NI

-7

CAS

-1
5

31

CAS

TAN

 

-1
5

-5

-2
3

 

 

 

 

 

-6-1
7

6

1
7

-6

1
7

0-0
0-4

-1
2

3

-4

-1
2

312

-7

-1
8

718

-7

-1
8

718

440

-4
4-0

2

-1
5

-315
0-1

-21

-9-1
4

914

-28

2-8

1131

-1
1

-3
0

11
-1

1

-3
0

415

-5-1
5

-7-2
1

721

-7-2
1

721

-30

-0-0

11
4

-4

-1
4

1
5

1
9

-1
5

-1
9

-31
7

3

-1
7

1
3

3
7

-1
3

-3
7

1
4

3
8

-1
3

-3
7

516

-5-1
6

-6-2
9

-129

-455

-1
2

-5
5

-7-2
9

-129

-1
346

-3-4
6

734

-9-3
4

1134

-1
4

-3
4

1022

-1
0

21

-6

-5-1
4

214

-4
214

-8
823

-8-2
2

722

-1
6

-216

-6-1
6

-216 721

-7-2
1

721
-2

1

-8-2
4

324

-8
3

-4
6

846

-1
4

-4
5

845

5
-8

-1
8

-1
4

1
4

-6

-1
4

1
4

 

 

 

 

 

 

 

 

 

S
W

-71

6-1

8

-6
4

-1
4

64

-2-1
6

016

-3-6

-1
3

6

4

-25

-4

26

2

1

-3

-1

-6

-17

-0

17

-6

-5

5

5

5

-5-5

1027

-1
0

-2
7

-1
0

-2
2

1022

 

 

 

 

-6-1
2

612

6-7

-67

10

5

-11

-5

-71
5

7-1
5

11

-2

-12

2

28

-31

-2
83
1

9

-40

-9

40

 

 
  

  

ENN-NI

 

 

 

 

CTN

BOG

ATE

-3

CBG

REM

-5
2

-1
1

52

-5
1

-7

-5
2

8

52 -1
1

-7

2-2

2

2

-2

-2 0

-5

23

4

-23

-4

2
3 3

-8

-23

-2

 

  

  
  

 

 

  

  
  

   

 

  

  
  

  

  

  

 
  

 

 

 

  

  
  

 

 

  

  
  

   

 

 
 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

 

  
  

 

 

  

  
  

 

 

  

  

 
   

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

   

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

CKM COU

 

    
  

  

 

  

  

  

  

 

  

  

  

  

 

  

  
  

 

 

  

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
 

 

 

 

 

 

 

 

  
  

  

 

  

  
  

  

 

 

  

  

 

 

  

 

 
 

 

 

 

 

 

 

MAYN

 

  

  

  

  

MAYN

 

  

  

  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

AGH

ANT ANTBMA BMA

BAN

BNH BNH

COL

CPS

CRE

DONDON

FIN-NI

GLE-NI

KMT

SLK

LAR LAR

LMR LMR

LOG

NAR NAR

NEW-NI NEW-NI

RAT-NI RAT-NI ROS

WEST1A WEST1B

WAR WAR

SPR SPR

 

 

 

 

 

 

 

 

 

  

  

 

  

 

 

  

  

  

  

 

  

  
 

 

 

  

  
  

 

 

  

  

 

 

 

 

 
 

 

  

 
  

 

 

  

 

  

   

 

CEN

DON

CEN

 

  
  

  

 

  

-6
5

 

-1
4

-2
4

ROS

-2
3

-1
8 -8

5

5

-2
1 DON

CRE

18

KNO

24

KNO

18

FIN-NI

-2
2

-1
4

-5 -7

 

  

 

  

  

 

  

  

  

  

5

 

GLE-NI

 

 

  
  

  

 

  

  
  

 

 

 

  
  

8

-5
1

52

52

MKL

  

  

 

BAN

30

 

  

  
  

  

-8

23 7

-2
3

-8

 

 

  

  

  

  

 

  

  

  

  

-0

12

-1
7

6

LOG

SCOT2-

20 MW

14 MW

5 MW

5 MW

11 MW

5 MW

15 MW

38 MW

8 MW

8 MW

200 MW

100 MW

220 MW

2 MW
5 MW

SRA

120 MW

65 MW

301 MW

-16

58

16

-58

30-1
0

-3
4

10

2031

-20

-31

026

-1

-25

 

 

 

 

11

27

-11

-27

 

 

 

 

-1
0

-2
4

1
0

2
5

-10

3

10

-3

-1-2

12

BRI

GLE

CFM

1.0000

1.00000.9820

* 
0 -0

-0

0

* -0

-0

LOUTHB

* 
0

-2
8

-1
0

* 
2

8

11

* 
0

0

-5
6

-2
0

* 
5

6

22

-0

CLA

* 
-0

-0

-4
8

-1
5

* 
4

8

16



9-4 4

-1
5

-5

15

4

1

-4

-1

3

1

-4

7-7

11

4

-0 -7

0

-1

-14

17-17

17-17

-13 13

-6

-10

4

10

-5

-2

6 -3

-6 -44

6
1

-6
1

4
3

6
1

-4
3

9 -3

-9 -4

1
1

1

-1
1 -1

-7

5

7

-5 5

7

7 -1

-3
3

2
7

-1
7

-2
7

1
2

-6

1

-1
2

-1 -0

-1

1

0

-1

1
8 -4

184

31 -30

-2
2

7

-1
4

-4

340

6

0

0

-8

-5
5 -1

0

11

-5

-5

-1
1

11

19-9

0

4 -4

-4 -0

7 -4

-6

8

6

-8 7

5

-8

5
-5-6

3 -4

-3

3

9

-28

7

3
9

-7

-3
9

-1
1

-2 -2

2 1

-12

12

-103

104

-13

-1
0 5

1
1

-6

6 1

-6

-2

-10

4

10

-6

-1
4 2

1
4

-3

48 -48

7

13

-4

-13

8
-8 3

1
3 -7

-1
2

1
4

3

-1
0

3

-1
4

3

1
0

4

1
4

3

-1
0

3

-1
4

3

-2
7

-2
1

27

19

5

7
6

-2
6

1
6

26

-24

-4

-11

-0

1

-15

-5

-23

-10

23

9

-6

-21

5

-3
3

-1
5

3
4

0

-26

-4

-25

1

6

1
0

-1
0

-4

4

9

11

12

-8

-1
2

6

-0

1

7

5

3 1

-3

-2

-2
1

4

2
2 -5

3
2 -4

-3
2

4

-3 -2

3 1

7

5 -6
5

1
0 0

45

-1

-1

-0

1 -0

-1
0

1
2

1
1

-1
3

-6

-3
0

1
5

31

-15

-2

9

2

-10

10

-8

-2

3
7

6

5-5

5-5

1
2

5

-3
4

-1
2

4

3
4

1
9

-1
9

-21

9

9

2
7

-9

-30

9

27

-9

-3
0 5

3
0

2

-6

-6

4 6

6
1

-6
1

-7

-2
0

-5
5

-1
5

0 -4

1 -2

-0

-5

7

-7

1

7

-2

-2
0

2
0

4

-4

-4

4

-1 -5

1 0

-7

-2
3

0 3

-3

-1

-3

2

-7

4

7

5

-1

0

0

-0

12-13

8 -7

-3

4
2 1

-4
2

10

2
0

-19

10

-3

-10

3

14

13

-1
4

37

2
4

-76

-135

-5

-40

6

30

-0

2

8

-0

25

1
5

-7

6

-2

1
3

6

-1
0

-0-5

-5

6

-3

-8

7

8

-7 1

9

-1

4

-8

-1

-10

-1
1

-7

4

4

-1
1

0

-10

-2

21
4

-0
1

-7

6

1

-2

1

1

5
9

-7
3

-27

-0
-1

-8

1
6

1
5

3

1

-1

-1

-4
5

2

-13

-43

1

-5

-184

-1
2

-52

-6
1

-3
7

-5
9

3
6

28

3
3 2

2
3

GWE

-8

0

15

1
0

4

-3
9

-33

26

-2

5 -5

-3

-19

-0

-9
-2

0
0 0 -0

-0

-6

1
3

-1
5

-1
2

1
1

0

-4
4

1

2
5

-1 -2
5

-7

-25

32

-25

-1
0 3

-12 12

-5

-6 -7

22

7

-22 -2

7

-3

-7

1

36

2
1

-8 4

17

-1
0

2

-13

-3

13

-1
1

1
1

2
2

-2
2 -9

MP

-3

4

-1 -0

3
9

3
9

-3
4

-1 3
4

-14

2

14

-2

-13

-18

13

-0

-6

25

-1
0

21

11

10

-1

-3

-1

3

-5
9

-1

4

4

1
2

1

-5

-1
5

3

2

-0

0

3

1
7

-1
7

4
-51
5

-3
0

5 -7

-1

4

5

-4

-3

5

3

-5

-0

-12

-9

-0

1

-6

3
1

-4

-1

2

5

6

32

-1

1

STR

8

KER

2
6

-8

-4

-6

6

7

-2

-7

16

6

6

-8

-1
1

-2

-1
0

28

3

-2

1
0

8

6

20 -22

-28

3

-2

1
9

-6

0

SH

-6

1
0

-4

-4

-4

-0

3 -0

-1

-8

BLK

-1
0

1
2

19

-4 -20

11

DRM

-2
7

-1

-1
0

DFR

-3
7

-1
5

3
8

1
3

12

-28

-13

28

-4

CSH

1

2

-1
0

-1

NEW

0

5

-32

18

-4

ATH

-0-1

-5

-11
ANR

-1
1

PRO

-1

2

9

-6

-2

-4

-1

-3

-5

-60

-1 RNW

3
2

7

1

-2

DSN

-0

KRA

0

CUL

-0

-1
7

1
6

-5

FIN

-5

-4

0

9

4

5

GAE -3

CD

-46

-24

42
-2

17

3

GIL

BEG

ARK

KLS

PA

BDA

FIN

CKM

MON

WAT

BDN

KTN

WHI

BAN

LIB

SH

MP

TBK

BAR

THU

BK

2

AD

3

DAL

-18

CUS

SKL

5
9

-4

2

2

BLI

DMY

5

-1
2

-3

RAF

TBG

MID

LWD

-1

-1
2

SOM

NW

PB

GCA

7

FAS T

WEX

BAL

WOO

1
0

-6

LOU

INC

GRI

TH

GI

MUL

4

COR

STR-NI

1 1

FLA

6

CUL

TIP

LA

DGN

-1

BRYRSY

AD

1
2

4

KLN

CSH

-3

MAL

-7
7

-3 -8

MTN

MUN

-3

-3
9

-3
9

2
-3 AUG

DRU

ENN

14

-5 KRA

COW

4
7

CLA

CLH

IA

-2

RYB

OUG

MTH

CVW

GI

BUT

CBR

MOY

MEE

BIN

GOR

RRU

LIS

DRY

DDK

MLN

GOL

CF

CLN

SLI

TLK SOR

AGL

KUR

1

CLA

CKN

TRI

DLT

BOL

DER

TSB

KIN

FLA

GLE

RAT

KLN

LIM

SK

IKE

CAH

LSN

7PLS

KTL

KLS

12 MW

MCE

DOO

0 MW

INC

CLW

TB

CGL

0 MW

108 MW

0 MW

COL

-10

LOU

COS

-10

-2

ARV

CDY

TAW

OLD

RAF

TB

KBY

KKY

AHA

1
0

0

FAS

ISH

CDU

CDU

PLA

GOR

NAV

MAY MAY

1

SHL

ARK

ATY

GAL

MR 0 MW
0 MW

1 MW

ARI

1 MW

1 MW

AA

DYN

TRL

CRA

MAC

10 MW

14 MW

CRO

1
1

CHA

CUN

10 MW

SRA

LET

CL

ENN-NI

TON

19 MW

0 MW

I-03

 

 

 

  

 
 

 

  

 

 

0 MW

2 MW

2 MW

4 MW

9 MW

5 MW

62 MW
0 MW

30 MW

7 MW

0 MW

16 MW

280 MW 0 MW

0 MW

-280 MW

0 MW

88 MW

0 MW

10 MW

2 MW

17 MW

107 MW

2 MW

0 MW

3 MW

4 MW
11 MW

0 MW

0 MW

0 MW

12 MW

1 MW

0 MW

0 MW

12 MW

13 MW

184 MW

2 MW

0 MW
12 MW

0 MW

0 MW

1 MW

0 MW

16 MW

1 MW

0 MW

5 MW

12 MW

17 MW

0 MW

14 MW

8 MW

3 MW

0 MW

18 MW

0 MW

159 MW

2 MW

8 MW

11 MW

24 MW
18 MW

0 MW

8 MW

78 MW

14 MW

13 MW

18 MW

3 MW

30 MW

14 MW

1 MW

3 MW

10 MW

29 MW

13 MW

1 MW

1 MW

2 MW

25 MW

14 MW

10 MW

2 MW

0 MW

0 MW

0 MW

0 MW

 

 

 

MAY

 

LOU

HN HN

4
6

-1
7

1
7

-4
6

MP

23

-46

WOO

DSN

MP

MP

4

0
-0

-1-4

-1

0

BWR

-0

CTY

2 2

-2 -2

-2
4

-6

24 4

COO

FIN

-21

-32

1 15

-2 -5

0 -0

-4

17 -17

-5

-00

2

-4

7

-16

6

-4-9

-1-2

0-2

-7

RIC

-0

-2

6

2

NAN

BRI

1

-6

-0

-7

7

7

-8

LWD

NEN

CKM

2
7

9
-2

7
9

2
3

4

48

-9

-2
3

1
2

0

-1
0

-0

-7
9

7
9

4
3

68 -67

41

4
0

-6
7

74

8
1

7-4
8

-73

6

4
3

-8
1

-5
4

-2
0

0

-81

-14

7

6
7

-4
1

-8
2

2
0

1

4
9

-4
5

59

-2
4

4

-0

0

-48
2

-3

-6
0

OST

TYN

MAY

-53120-120

PB

-0

-44

SHL

8
1

2
1

3
9

4
6

-8
0

-29

OST

-21

Figure I-02 Power Flow Diagram Summer Night Valley 2012

-1
0

-5
1

1051
936

-1
1

115

-2-1
5

3

11

  

  

 
 

3

2
0

-3

-20

5

-6-6

-1
7

2
3

1
7

-2
3

1
7

6
6

-2
4

-6
5

-99

8-9

3

3
0

-1
6

-3
0

2
2

2

-22-3
5

-81
8

8

-1
8

-15

-1-5 6
3

-7
2

-6
4

7
2

09

-1-9

-1
1

4

16

-5

-16

-1
0

-4
6

-10

-20

-4

20

-1
1

2
5

11

-25

6

-37

-1
7

3
7

 

 

 

 

-14

61

6-6
0

 

 

 

 

8

-1
1

1
1

-6
5

3
9

-1
0

2
7 

 

 

 

 

 

 

-5
3 3

-5

9

-11

-9

-1
3

12

-22

-4

-6

1-6

-28

30

-44

77-2
0

2
0

-2

-1
0

1

-01   

-3

1-5

5

7

-1
2

-1
1

1
2

-0

-0

  
  

  

10

9 3

-1
9

2
8 5

 -2
8

2
8

0

-1

-1
2

-4

 
RAF

-0

-0

-2
8

-0

-14

    
1

8

0

-0

-77

13

-7

 

 

 

6 -1

-1717

-3

0
-2

0   

1
2

 

-0

-6
2

1
1

6
2

-1
3

KRA

 

KUD

1
2

 
FIN FIN

GGO

-9

AD

-13

1
1

6

 

 

-2

-2

-9

-2
7

INC

-5

-5-1
2

-5

3

0

91
3

 

2
2

2
-2 -1

   

BGH

-3
9

-3
0

CDK

5
-5

-0  
-9

5

SAL

6

 

 

 

 

 

 

TARBG3TARBG4

SNG

5

AD

 

-1
8

GRO

SHE

LPT

BRY

-2
6

  

-3
6

DRO

 

1
-4

7

-3

-11

CDU

4
6

GAR

AD

3
5 -5

9

10
0

-1
5

-1
00

-2
6

-1
02

1410
2

-2
7

-6
2

662

-1
9

-4
5

745

CAS

KPS

MAG

TMN

1
3

6 6

1
3

5 7

-4
5

-2
0

45 2

10
4 24

-1
04

-3
0

BPS

-4

-2
0

-1
4

KEL

3 -6

-3 -2

35 6

-3
5

-1
55

-1
9

-5 11

5

-1
9

-5 11

HAN

82 7
-1

9
-6

42 1

-4
2

-6

42 1

MOYL2-

-8
8

-2
0

9

-1
47 -6

147

6

CPS

88

20

-8
1

-4
2

TAN

-1
3

5

-6

19

6

-1
9

-0

-0

-1

0

-5-7

37

-6

-17

-1

17

-3

-11

-4

11

-1
3

5

-1
5

-1
7

GLR

-6-1
0

51
0

-6-1
0

51
0

-5-7 47-4-6 46

4-1
0

-601
3

-1
3

 

 

 

 

 

 

 

-8-8

68

-4-8

38210

-3-1
0

CPS

COLLIM-NI

STR-NI

STR-NI

    

KEL BVG

CRG

BPS

OMA

-6

-1 4

1 -6

-1 4

-5 -2

5 0

-5 -2

5 0

-2
4

9

25 -9

10

27 -1
0

-3
3 21

TMN

-1
8

2

18 -3

-1
7

2

17 -3

DRU

ENN-NI

-2
6DUNG1-

HAN

11 5

-11

-7

11 5

-11

-72 4

-2 -5

2 4

-2 -5

TAN

20 -1
8

-2
0

18

3 -4

-3 4

3 -4

-3 4

3 -5

-3 5

  

  

  

  

EDE

2
3 -2

-2
3

EDE

2
2 -8

-2
2

7

2

CAR

CAR

-18

9

18

-9

-18

2 -3

13 -4
3

12 -1
0

-1
2

10

LIS-NI

LIS-NI

1
0

CAS

-1
3

18

CAS

TAN

 

1

-1

-2
1

 

114

-12

-4

1426

-14

-26

 

 

 

 

3

20

-3

-20

8

-3
0

-1
2

30

-1-2

12

-10

8

10

-8

-9-2
2

92
2

 

 

 

 

-2-7

27

-2

7

-0-0
0-2-7

1

-2-7

17

-2-3

23

-2-3

23

-0-0

00

2

-1
5

-315
1-7

-37

-6-1

51

-28

2-8

311

-3-1
1

3
-3-1

1

15

-2-5 -3-8

28

-3-8

28

-30

-0-0

-22

-1-2

1
2

9

-1
2-9

-77

7-7

31
0

-3

-1
0

31
0

-3

-1
0

16

-2-6

-1-1
0

-610

-1
423

-1-2
3

-1-1
1

-611

-2
118

6-1
8

-211

-0-1
1

211

-5-1
1

36

-4

6

1

-2-5

-15

-1
-15

-3
29

-3-9

29

-6

-66

-2-6

-66 28

-3-8

28
-8

-3-1
1

-211

-3
-2

-1
6

-516

-1-1
6

-516

-1
-2-7

-4
4

-2-4
4

 

 

 

 

 

 

 

 

 

S
W

-1-8

18

-1
321

6-2
1

-81
1

6

-1
1

1

-1
7

-1
4

17

-5

-5

5

5

7

23

-8

-23

-2

-6

-4

6

4

-14

-4

14

14

4

-1
4

3

1
3

-3-1
3

-2-9

29

 

 

 

 

-1-5

15

-66

5-6

-5

11

5

-11

-1
615

15-1
5

16

-11

-16

11

-1

-6

06

13

-35

-13

35

 

 
  

  

ENN-NI

 

 

 

 

CTN

BOG

ATE

-1
1

CBG

REM

-9
3

-5

93

-9
2

-1
1

-9
3

3

93 -5

-1
1

1-1

1

1

-1

-1 -0

0

6

-1

-6

1

6 -2

-3

-6

-2

 

  

  
  

 

 

  

  
  

   

 

  

  
  

  

  

  

 
  

 

 

 

  

  
  

 

 

  

  
  

   

 

 
 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

 

  
  

 

 

  

  
  

 

 

  

  

 
   

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

   

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

CKM COU

 

    
  

  

 

  

  

  

  

 

  

  

  

  

 

  

  
  

 

 

  

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
 

 

 

 

 

 

 

 

  
  

  

 

  

  
  

  

 

 

  

  

 

 

  

 

 
 

 

 

 

 

 

 

MAYN

 

  

  

  

  

MAYN

 

  

  

  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

AGH

ANT ANTBMA BMA

BAN

BNH BNH

COL

CPS

CRE

DONDON

FIN-NI

GLE-NI

KMT

SLK

LAR LAR

LMR LMR

LOG

NAR NAR

NEW-NI NEW-NI

RAT-NI RAT-NI ROS

WEST1A WEST1B

WAR WAR

SPR SPR

 

 

 

 

 

 

 

 

 

  

  

 

  

 

 

  

  

  

  

 

  

  
 

 

 

  

  
  

 

 

  

  

 

 

 

 

 
 

 

  

 
  

 

 

  

 

  

   

 

CEN

DON

CEN

 

  
  

  

 

  

-2
2

 

-1 -1
1

ROS

-9

-7 -2
-1

-1

-6

DON

CRE

7

KNO

11

KNO

7

FIN-NI

-6

-5

-2 -3

 

  

 

  

  

 

  

  

  

  

2

 

GLE-NI

 

 

  
  

  

 

  

  
  

 

 

 

  
  

3

-9
2

93

93

MKL

  

  

 

BAN

11

 

  

  
  

  

-3

9 4

-9 -4

 

 

  

  

  

  

 

  

  

  

  

0

7

-7

2

LOG

SCOT2-

20 MW

14 MW

5 MW

5 MW

11 MW

5 MW

15 MW

38 MW

8 MW

8 MW

160 MW

100 MW

110 MW

CFM

GLE

BRI

CLA

1.0000

1.00001.0000

* 
-0

0

1
0

* 
-1

0 11

-1
1

WOO

1.
00

001.
00

00
0.

98
20

* -0

0
0

-0
* -0

-0

LOU

1.0000

1.00000.9670

* 
0

-0

-1
4

-1
0

* 
1

4

10

1.0000

1.00000.9670

* 
0

0

-2
8

-2
0

* 
2

8

21

2 MW
5 MW

SRA

0 MW

65 MW

236 MW



-23
5

-12

-1

10

1

3
1

-18

-31

17

28

-17

-28

-1313

11

4

-1
1

1
71
1

9

-35

43-43

43-43

12 -12

7

4

3

-4

-3

-1

3
6

1
1

-36 -3030

3
2

-3
2

2
2

3
2

1
1

-1
0

0

2
7

1
0

0

-3
1

-6 1
3

6

-1
4

-20

36

20

-36 36

21

2
7

1
1

-3
0 2

0
5

-1
4

-2
0

4

2
0

9

-2
1

-2
2

-8 -1

-20

-14

19

1
0

5
0 -2

279

-18 22

1
6

-1
1

-1
9

-33

492

8

-1
0

-10

-45

-1
8

1
84

1
5

0

4

4

4

-4

2

12-4
4

1
6

-1
3 -1

1
3

-3

-1
6 0

37

4

-37

-4 1

-34

-1

3
6

-3
5

13

-4 3

-3
5

36

-15

-22

-4

-9 2
4

9

1
2

5
-1

1
6

2
0

-3

-1
9 2

5

5

-119

120

-10

-4
4

1
3

4
5

-1
2

1
1 5

-11

-6

-25

19

26

-19

-4
3 9

4
3

-9

72 -72

34

47

-8

-47

-2
9

3
0

-1
2

-1
8 5

1
8

9
0

-4
0

-9
0

4
0

9
0

-4
0

-9
0

-2
7

-3

27

0

-9

8

1
1

8 -3

-118

1

1

3

-9

10

-34

-10

-23

-9

23

9

17

17

-19

6 -2
8

-6

2

-4

5

-4

0

1
8

1
0

-1
0

1
0

-1
0

-18

-28

-26

10

2
6

-1
1

-40

0

-5

-193

1
4

5

-14

-6

-6
6

1
0

6
8 -5

3
9 -6

-3
9

6

2
7

-2
2

-2
7

2
2

1
1

-2
1 -8

8

3
7 3

-142

16

-7

-1

7 1

5 9

-5 -1
1

-27

-3
6

4

37

-4

77

-4

-76

9

-9

1

-37

1
4

35

2-2

30-30
-1

6
8

1
7

0

3
5

-2
1

2
1

-30

-26

-2
7

4
1

2
7

-30

15

22

-16

-2
4

5
3

2
4

6

-24

-11

1
7

1
4

1
0

2
-1

0
1

-3
3

3

-7
2

-7
6

-3
4

-3
2

4

-1

1
1

0

20

17

19

-14

-4

14

3

2
8

-2
7

4

-21

-4

21

-9

-2
5

9 1
9

-27

-1
9

5
9

4

-4

0

5

-0 -6

3

-0

-4

8

1

14

5

-1
4

11-12

-6 6

2

5
0 9

-4
9

-4

-2
3

-32

-1

7

1

-8

19

18

-1
9

41

1
6

-8

8
5

9

-91

8

30

-6

38

45

3
2

4

4

2
7

3

-13

-5

-8
5

1
5

-7

-2
2

2
2

1
5

-12

1
9

1

6

1
6

-3

4
5

15

0

-21

-8

13

-2

-1

-9

-1
0

0

-9

5

2
3

-17

2

-2
4

-1
1

-11

5

-6

-11

-9

2
8

-5
7

-22

7
-7

-7
8

1
4

3
6

9

-4

1

-7

1
4

3

-5

-11

9-11

-11

196

-279

4
1

-5
3

3
3

-3
2

-1
3

-1
7

8

1
2

23

1
1

1
7

4
6

GWE

-20

9

35

4
0

-4
7

-10

4

-11

24 -24

-9

-12

-58

8
-7

0
0 6 6

-6

14

0 -0

0 -1
6

5
9

-0
1

-4
7

-1
6

4
7

1
6

1
4

-8

-31

40

-1
3 1

-7 7

3

1 -11

3

11

-3 13

2

5

-2

-13

-53
2

1
0

-5
4

2
6

82

8
1

-9

63

5

-62

-4
4

2
5

-2
5

-1
0

MP

-4

14

-5 4

8
2

8
2

5

3
2 -5

4

14

-4

-14

34

2

-34

-6

-16

8

-3
6

30

4

-9

-4

-3
5

11

8

-2
8

-0

-4

10

4

-15

8

-3
6

8

3

-3

0

4

-2
2

2
2

-5
5

3
5

-3
3

-3
5 -8

10

-4

-8

1
2

16

4

3
6

11

-2

-3

-36

-8

-3
2

-2

3
3

-19

-0

-1

-12

-4

51

-41

-7

STR

KER

ARK

-3
9

6

-2-35

-6

2

-1

8

-5

-13

-7

6

2
8

7

2
2

27

-8

9

3
7

1
1

-1

0 -3

-27

-2

-6

-1
4

1
6

-20

-18

1
3

-1

-14

-4

-1

10 -3

-5

-22

BLK

7-1
2

32

11 22

-22

DRM

-4
1

-1
5

-5
9

DFR

-2
8

6

2
8 -8

-10 7

19

-19

-12

1

-3
7

-1
2

0

-17

30

-2

0

ATH

1
4

1
8

-36

-11
ANR

-4

PRO

-7

3
2

8

-1
3

-4

-4
5

7

11

-10

3
4

MAY

-3
2-10

16 RNW

7
1

-1
7

1
2

-3
2

-3

KRA

-1
4

9

CUL

-2

RAF

2
4

-4
1

-0

FIN

-2
9

1
1

6

1
0

-1
1

-8

-2

CD

18

74

-47
-7

-24

-1
0

GIL

ARK

CRA

KLS

PA

MAY

CKM

MON

WAT

KTN

WHI

OLD

BAN

LIB

SH

BAR

THU

AHA

-3

AD

-7

DAL

18

SKL

1
7

8

-1
6

-0

9

BLI

DMY

2
9

-4

-8

RAF

TBG

MID

LWD

-3
4

-1

SOM

NW

PB

GCA

3
3

3

FAS T

WEX

-8
0

1
1

LOU

INC

GRI

TH

GI

MUL

ISH

-11

COR

STR-NI

4
1

4
0

-6

FLA

1
6

CUL

LA

DGN

-1
1

BRYRSY

AD

1
1

-4
3

KLN

CSH

-1

MAL

-1
1

1
1

-4

-1
1

MTN

MUN

-4

-8
2

-8
2

3
-4 AUG

DRU

ENN

35

35 KRA

COW

MAC

-1
8

CLA

TRL

CLH

IA

CDU

1
2

RYB

MTH

CVW

CBR

MOY

MEE

BIN

GOR

RRU

LIS

DDK

MLN

GOL

CF

CLN

SLI

LET

SOR

TAW

AGL

KUR

7

CLA

CKN

TRI

DLT

DER

TSB

KIN

FLA

GLE

RAT

KLN

LIM

SK

CAH

-3

PLS

KTL

KLS

4 MW

MCE

PLA

DOO

0 MW

0 MW

CDU

INC

TB

TB

0 MW

0 MW 0 MW

COL

CRO 26

LOU

COS

7

-0

ARV

SRA

CDY

FAS

-2
0

1220 -1
2

BEG

ATY

NEW

DSN

KBY

-2
3

7
8

-18

BK

-3
1

GOR

WOO

BAL

ENN-NI

65 MW140 MW

7 MW

2 MW

2 MW

5 MW

260 MW

320 MW

1 MW 2 MW2 MW

6 MW 2 MW

13 MW

5 MW4 MW

3 MW

TON
CUN 3 MW

BOL

TBK

OUG

GAE

CGL

3 MW

MR

0 MW

339 MW

0 MW

400 MW

5 MW

BUT

BDN

TIP
CHA

AA

DYN

SH

CUS

BDA

CLW

GI

KKY

SHL

TLK

CL

MP

GAL

CSH

IKE

NAV

DRY
0 MW

191 MW

ARI

520 MW

191 MW

LSN

FIN

I-04

 

 

 

  

 
 

 

  

 

 

14 MW

20 MW

280 MW

1 MW

3 MW

4 MW

6 MW

2 MW

2 MW

91 MW

2 MW

0 MW

390 MW 324 MW

186 MW

0 MW

118 MW

0 MW

3 MW

137 MW

3 MW

3 MW

164 MW

1 MW

0 MW

1 MW

19 MW

4 MW

1 MW

0 MW

4 MW6 MW

1 MW

0 MW

280 MW

280 MW

5 MW

0 MW

1 MW

4 MW

4 MW

8 MW

6 MW

10 MW

0 MW5 MW4 MW

0 MW

0 MW

0 MW

3 MW

0 MW

0 MW
0 MW

0 MW

8 MW

3 MW

5 MW

87 MW

0 MW

6 MW

1 MW

310 MW

393 MW

150 MW

0 MW

10 MW

5 MW

3 MW

46 MW

8 MW

1 MW

2 MW

0 MW

0 MW
334 MW

1 MW

1 MW

15 MW

4 MW

0 MW

6 MW

0 MW

0 MW 0 MW

0 MW

4 MW

5 MW

4 MW
6 MW

1 MW

10 MW

1 MW

0 MW

 

 

 

MAY

 

LOU

HN HN

5
3

6
5

-6
5

-5
3

MP

MP

MP

-92

227

WOO

DSN

1
4

0
-0

-7

-1
4

5

0

BWR

-0

CTY

-1
4

-5

14 2

COO

FIN

30 9

-3
0

38 10

-3
8

-1
6COO

2
9

1
2

-2
9

-1
2

-2
9

-1
3

2
9

1
3

 

 

  
-1

1

5
4 6

-5
4

-1
2

9 -6

-9 -2

MIL

-9

-7
1

4 3

1
3

-5 -1
3

-7 7

-25

-57 57

-39

-00

2

-2

12

5

-14

-1
1

-2
5

-1-2

3418

-12

RIC

-0

-5

1
3

-0

NAN

BRI

1

-1
3

-0

28

-7

-28

7

CKM

LWD

NEN

3
8

9
-3

8
9

2
1

40

64

-1

1
0

1

-2
8

3
1

0

-1
5

9
1

5
9

-1
2

49

-370 374

-18

-4
0

4
0

7

-3
8

-6
7

-3
9

-7

-10

93
8

-2
3

2
5

1
6

0

-1
0

-1
5

9

-4
0

3
9

2
8

1

-2
5

7

-1
3

-15

-3
3

5
6

-3
1

0

-2
7

-2
7

6

6
8

1
2

OST

TYN

MAY

29

210-210
PB

-7
1SHL

-6

1
8

6

-5-2
2

6

4
5

-185

23

OST

Figure I-03 Power Flow Diagram Winter Peak 2012/13

-1
8

-7
9

1879
1349

-1
5

630

-7-3
0

-61
6

5

-16

  

  

 
 

5

4
4

-5

-44

8

-92
3

1-3
4

2
4

9
3

-3
0

-9
3

-2
0

-52
1

4

-3
2

-1
8

3
3

7

-12

-7

3

1
2

-1
2

16

-2-6

7
9

-5
3

-8
0

5
3

6
0

-1
0

7

-6
0

1
0

8

-4

-6
6

86
7

3
7

-3
2

8

-29

-36

15

37

-1
6

6
9

17

-69

3
0

2
9

-30

-29

-1
4

2
7

13

-27

12 -12

-33

 

  

24

-64

-3
3

6
5

 

 

 

 

 

 

 

-1-2

12

-18

161

2
3

-1
5

9

 

 

 

 

 

3

-1
0

1
1

-2
5

2
6

-8
4

5
3

2

-6
1

3
7 

 

 

 

-40

 

 

 

-5
3 3

-2
0

-2
8

-18

2
4

-3
5

14

-19

-2
0

3
3

8

-1
8

3
3

8

-35

112

-23

288-7
4

7
4

-1
1

-4
9

12 14   

-4

1

3
2

-32

-2
5-4

2
0

4

2

1

  
  

  

49

1
3 4

-1
4

6
0

2
0

-6
0

6
0

-2

-4

-1
2

3
6

 
RAF

-1

-2

-6
0

-1

22
0

    
2

3

0

21

-288

-12

-1
6

 

 

-3
3

8

1
8

-66

-1

3
8

1
0

-4
1-1

0

-1
-1

-2   

10

-3 1
2

 

82

40

-0

-1
8

7 9

1
8

8

-6

KRA

KUD

1
2

FIN FIN

GGO

-1
3

AD

-10

-2
4

CFM

-15

1
8

-3
3

5

 

 

-1

BRI

-2
1

-1
2

AD

-3
7

INC

4

-5

-2
0

5

1-5

1

-21

-2
4

3
5

 

2
0

1
0

-82

LOUTHB

 

33

1

-2 -1

   

BGH

2
5

-5
3

-1
1

2

GAR

2  
28

-3

SAL

3
3

3

-23

 

 

 

 

 

 

TARBG3TARBG4

GLE

SNG

2
0

AD

 

-6

GRO

SHE

CDU

LPT

BRY

-2
5

-4
9

DRO

-1
2

 

 

CPK

CDK

4

2

-1

CLA

-1

 

  

 

3
4

 

-213

-5 -2
2

-6
0

860

-3
2

-6
0

1060

385

-1
5

-8
5CAS

KPS

MAG

TMN

-1
2

7

-1
9

-2
1

-1
27

-3
8

12
7 24

10
7 26

-1
07

-3
2

BPS

52 4

-5
2

-2
1

KEL

11 6

-1
1

-1
5

89 10

-8
9

-1
9

-5
3

-2
6

53 18

-5
3

-2
6

53 18

HAN

19
9 32

-1
98

-3
8

-6
5

-2
2

65 17

-6
5

-2
2

65 17

MOYL2-

-2
07

-4
1

208

37

18 -2

-18

2

-1
3

CPS

-1
2

7

TAN

1
2

7

-1

10

1

-1
0

1

-4

-2

4

21-5
3

-1
8

55

-12

-52

3

52

-10

-29

2

29

1
1

1
2

7

9

GLR

-3-3
2

23
2

-3-3
2

23
2

2

-1
1 1
12

-1
1 -31
1

1
2

2
0

-1
3

-2
0

22
3

-2-2
2

 

 

 

 

 

 

 

 

-2-5
7

2

5
7

-8-4
3

94
4

73
7

-6-3
6CPS COLLIM-NI

STR-NI

STR-NI

   

KEL BVG

CRG

BPS

OMA

-2
7

-1

27 1

-2
7

-1

27 1

-3
1

-0

32 0

-3
1

-0

31 0

14 6

-1
4 -7

7

-1
5 -8

-9
3

-2
7

94 28

TMN

5 4

-5 -5

5 4

-5 -5
DRU

ENN-NI

15

HAN

27 14

-27

-15

27 13

-27

-15-6 5

6 -6

-7 6

7 -6

TAN

  

TAN

-3
2

-1
2

32 12

-3
2

-1
2

32 12

-3
5

-1
2

35 12

CAS

  

  

 
 

EDE

6
4 5

-6
3

EDE

6
4 5

-6
3

-3

-3

CAR

CAR

-46

1 -1

-46

1

47

-1

26 -6

-2
6

6

26 -6

-2
5

6

LIS-NI

LIS-NI

-3

47

 

  

DUNG1-

 

CAS 

 

830

-8-3
0

830

-8-3
0

-6-2
2

-123

-6-2
3

-123

-9-3
3

933

-1
0

-3
4

1034

-5-2
1

321

-5-2
1

321

-38

1-8

 

 

 

 

 

 

 

 

-6-3
5

-135

-6-3
5

-135

-1
0

-3
5

35

-1
0

-3
5

535

421

-8-2
1

-1
2

-5
3

653

421

-8-2
1

-1
2

-5
3

653

1028

-1
1

-2
8

527

-6-2
7

-6

-2
1

52
1

-6

-2
1

52
1

11
6

-4

-1
6

1
1

2
2

-1
1

-2
2

-02
1

0

-2
1

-9-3
2

932

-9-3
2

932

1240

-1
2

-4
0

 

 

 

 

1240

-1
2

-4
0

-1-6

-16

-30

00

-15
-5

746

-1
0

-4
6

1246

-1
4

-4
6

-165

-1
4

-6
5

-1
564

-0-6
4

1
2

4
6

-1
2

-4
6

1
3

4
7

-1
3

-4
7

521

-5-2
1

522

-6-2
2

-4-4
0

440

-5-1
9

5

-5-2
0

5

2
0

00

-0-0

-4

-1
6

31
6

-4

-1
6

1
6

-7

-2
5

72
5

-7

-2
4

72
5

-5-3
3

5

3
3

-00

0-0

-4-1
1

411

186

190

-186

-190

15-7
5

-2
1

76

-1
7

-4
2

1
4

4
3

-1-2
2

-122
-3-6

-1
3

6

-4

-31

4

31

7

-14

-7

14

-7

-19

0

19

02

-1-2

-2

12

  

  

  

  

-4

-5

4

5

5

-6-5

311

-4-1
1

 

 

  

  

-15

-2-5

11-2
3

-1
1

2
3

16

-9

-16

9

-818

7-1
8

17

6

-18

-6

30

-50

-2
85
1

-4

-59

5

59

 

  

 

ENN-NI

 

 

 

 

-5
2

16

52 -1
8

52

-16

-5
2

1

-5
2

16

52 -1
8

-5

32

4

-32

-4

3
2 4

6

-1

-66

-0

-6 -1

0

-32

BOG

CPK

ATE

-2

-16

CKM COU

 

CHE

 

-2

BRA

CBG

REM

RAFF

 

  

 
  

 

 

  

  
  

  

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  

 
 

 

  

  
  

   

 

LODGEWOO

 

  

 

  
 

 

 

 

  

  
  

  

 

  

 

  
  

 

KELLIS

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

  

  
  

 

  

  
  

  

 

 

TNY

 

  

  
  

  

 

  

  
 

 

 

  

  
  

   

 

 

  

  
  

  

 

 

  
  

 

 

 

 

  

  
  

  

  

  
  

   

 

  

 

 

 

 

  

 

  

  
  

 

 

  

  
  

   

  

  
  

  

 

  

  
  

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  

  

  

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

SRA

 

  

  
  

  

 

  
  

  

  

 

  

 

  
  

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 
 

 

 

 
 

 

  

  
  

  

 

 

  

  

  

  

  

  
  

  

 

 

  

  

  

 

 

  

  
  

  

 

  

  

 

  
 

 

 

  
  

   

  

  

  

  

 

  

  

  

  

 

  

  
  

  

 

 

  

  
  

  

 

  

  
 

  

 

  

  
  

  

 

  

  
  

  

 

  

  

  

  

 

 

  

  
  

 

 

  

  
  

   

 

  

  
  

  

 

  

  
  

  

 

  

  
 

  

 

 

  

  
  

  

 

  

  
  

 

 

  

  
  

 

 

  

  
  

    

FIN-NIFIN-NI

DON DON DON

WEST1A WEST1B

CEN CEN

CRE

RAT-NI RAT-NI ROS ROS

NAR NAR BNH BNH

AGH

-5
2

1

BAN BAN NEW-NI WARNEW-NI WAR

SPR

 
  

SPR LMR LMR

LOG LOG

MKL

CPS

KMT

 

  

  

  

  

  

  

  

  

52

COL

3

 

1
9

ANT ANT BMA BMA GLE-NI GLE-NI

SLK

KNO
KNO

LAR LAR

 

 

  

  

  

 

 

  

 

  

  

 

 

  
  

 

 

 

 
  

 

  

  
  

  

 

  

  
  

  

 

 

 

  

  
  

  

 

  

 
  

  

  

 

  
  

 

  

 

  

  

  

  

 

  

  

  

  

 

 
 

  
   

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

1

CRE

   

5

 

DON

SCOT2-

 

 

 

 

  

 

 

 

CTN

POR

3-0

-60

-68

-0

66

0

-6
2

-0

590

SUR

CUI

NO



45 8-6

-10

6

1
6

-14

-16

13

14

-13

-15

-1717

11

4

-1
1

1
2

1
1

6

-32

39-39

39-39

4 -4

4

-0

-14

0

14

-4

2
9

1
2

-29 0-0

8
3

-8
3

5

8
3 -5

-5
0

2

5
0 -9

0 8

-0 -9

-22

15

22

-15 15

22

1
8 5

-1
2

6
7

1
1

-6
7

-1
5

15

-1
2

-2
0

-4 -1

-11

-5

10

4

4
5 -2

38

-5 2

1
4

-6

-2
0

-18

476

-5

-6

-3

-18

-8
8

1
2

-5
5

-11

-4

-4

1
1

8

8-1
5

5

-2
7 -8

2
7

4

-3
3 -9

27

16

-27

-16

1
3

-26

-13

2
4

-2
4

7

-19 19

-3
3

33

-5

-23

2
1 -1

-1

9
1

-8
7

-1
8

-0

1
8 -0

-1

-2

-53

54

-9

-3
2

1
2

3
3

-1
2

1 4

-1

-4

-25

10

25

-12

-4
0 -4

4
0

4

83 -83

14

40

2

-40

-20 20

-13

-9 3

9

1
0

1

-4
2

-1
0

1

4
1

1
0

1

-4
2

-1
0

1

-9 1
0

9

-12

-7

6
3

2
6

-63

-33

7

8

-4

5

-27

-6

-23

-9

23

9

11

12

-13

-1
7

-2
3

1
7

0

1

1

-2

3

1
5

1
0

-1
0

1
0

-8

-17

-26

-25

6

2
6

-6

-30

3

-19

-122

8 1

-8

-2

-5
7

3

5
8 0

3
8

1
0

-3
8

-1
0

7

-1
5 8

-9

4
4 5

-7
9

-2
2

-4

-1

4 1

4

1

-4 -4

-25

-2
6

6

26

-6

52

-11

-52

11

-2

2

2

-30

2

30

3-3 26-26

-2
1

-2
7

2
1

2
1

1
-1

-5

11

9

1
6

-9

-14

9

17

-10

-1
4 9

1
4

-3

-19

-11

2
2

2
9

5
3

-5
3

-1
6

2

-5
1

-8
4

-2
3

-3
4

0

-1
1

1
8

-0

-0

16

4

-20

-1

20

1

-7
4

1
0

7
4

-2
2

-7
4

9

7
4

-2
1

6
3

-1
5

2
-2

14

-3

-14

3

-2 -9

2 3

-18

-1
8

5
7

1
1

-11

2

4

-2

-5

8

-2

-8

8

1

-0

0

-1

-10

1

9

-1
2 5-4

18-18

-8 8

-4
0 32

-24

-31

25

5
8 7

-5
7

-9

-1
3

-35

-4

8

4

-8

20

4

-5

29

1
4

35

-49

7

-75

-0

14

-0

31

18

3
4

0

2

2
3

-3

-7

-3

5
0

-6

5

-3-8

1
5

1
4

-12

1
7

-6

-2

3
3

6

1
5

3

-22

-4

8

-1
8

5

-11

-7

-1

-8
4

-10

1
5

1
7

-12

3

-2
5

-7

-3

1

-2

-7

-6

7
8

-4
4

-16

1
-2

-5
2

1
8

2
2

1

-12

-2

-8

1
2

7
9

-15

-12

0-12

-7

123

-38

1
6

-9-4

-6
3 9

-8
3

-2

-7
8

1

23

3
9

1
8

4
9

-5

4

27

4
1

-34

-38

-1

-5

23 -22

-10

-8

-57

5
5

0
0 -0 -0

-0

2
3

4
3

10

4 3

-4 -1
9

4
2

-4
4

0

7

5

-2
2

-2
0

2
2

2
0

6

-8

-26

14

-185

-11 11

3

2

-11

17

11

-17 -1

11

-9

-11

0

91
8

1
2

27

5

-27

3
8

-7

27

3

-27

-4
4

2
5

-2
5

-1
0

MP

-4

12

-5 4

7
4

7
4

1
1

-2

-1
1

-2
3

1

2
3 -1

-8

17

8

-17

12

-4

-12

-0

-14

8

-3
1

5

-11

-5

-5

-1
9

-1

8

-2

-7
8

-2

4

5

1
3

-18

9

-2
2

1

1
4

-1

-0

4

-1
1

1
0

-1
2

1
2

2
3

-3
2 -0

2

-5

-5

13

18

1

-9

0

-9

-17

-6

-2
3

8

-9

-17

-3

0

8

-4

25

-31

-3

STR

ARV

5
2

KER

ARI

-1
4

3

-3

-6-30

-4

52

-9

-45

48

-8

-3

1

2
7

SRA

3

-6

29

2
5

9

1

-4

IKE

3
1

1
1

-2

-13 10

-9

PLS

DOO

GAL

-4
1

-5

-1
1

0

SH

-15

1
8

-5

-12

KKY

-4

1

14 -5

-5

-13

BLK

-18

35

7 12

-25

3

-14

1
4

-4

DRM

-1
6

-6

-4
2

DFR

-4
9

4

4
9 -6

-11

-29

9

29

-19

CSH

3

-5

4

-4
4

-1
1

NEW

0

-16

26

4

2

ATH

31
4

-15

-11

ANR

1
1

PRO

-7

1
7

9

-8

-6

3
6

8

-14

2
6

MAY

-1
83

3 RNW

4
3

-0
-4

-1
3

1
1

4
-1

9

-5

DSN

7

KRA

5
5

CUL

3
7

1
0

-6

-2
5

-3

SVN

FIN

-2
3

 

 

BRA-1

0

LIM

1
0

1

-9

GAE -2

CD

3
1

313

46
-6

-10

-1
0

CHA

GIL

 

BEG

ARK

CRA

KLS

PA

BDA

MAY

FIN

BOG

CKM

KTL

MON

WAT

BDN

KTN

WHI

OLD

LIB

SH

MP

THU

AHA

BK

GOR

LOU

-4

AD

GLE

-4

DAL

16

CUS

TSB

SKL

NAV

7
8

KLS1
8

-0

10

-3

BLI

FAS

 

2
3

-1
3

RAF

TBG

MID

LWD

-9

6

SOM

PB

GCA

1
6

2

FAS T

WEX

2
3

-0

GLA

BAL

WOO

3

LOU

INC

GRI

TH

GI

MUL

-7

COR

STR-NI

3
1

3
0

FLA

1
4

COS

CUL

TIP

LA

DGN

-1
7

BRYRSY

AD

1
2

-2
8

KLN

CSH

AA

-2

-1
1

1
1

-4

-1
1

MTN

MUN

-1
5

-7
4

-7
4

1
4

-1
5 AUG

SK

DRU

ENN

32

32 KRA

MR

COW

MAC

-3
1 CLA

CLA

CGL

TRL

TRI

CLH

IA

CRO

CDU

7

4

RYB

KLN

4 MW

0 MW

391 MW

CKN

0 MW

OUG

DER

KIN

CDU

MTH
0 MW

CVW

GI

BUT

MOY

MEE

BIN

GOR

RRU

LIS

DRY

PLA

DDK

MLN

CL

CF

SLI

LET

TLK SOR

TAW

AGL

ATE

KUR

RAT

MAL

FLA

0 MW

0 MW

2
0

-35

ISH

MCE

BOL

TBK

-3

1
0

-3

CUN

1

-1-1

01
4

-3

-1
4 2

2

-1
5

1
6

-3 GOL T

BAR

CAH

COL

FIN

RAF

TB

TB

KBY

5

-2
1

SRA

-3

NW

SHL

-3
8

ENN-NI

1 MW

5 MW

0 MW

380 MW

3 MW

DYN

SCR

DLT

CLN TON

3 MW

6 MW

0 MW

CBR

GOL

LSN

CDY

-29

6GWE

ARK

I-05

DMY BAN

ATY

CLW

 

 

 

  

 

 

 

  

 

 

4 MW

0 MW

0 MW

0 MW

0 MW

1 MW

1 MW

0 MW

0 MW

0 MW

3 MW

0 MW

1 MW

5 MW

281 MW

149 MW

0 MW

1 MW

0 MW

0 MW

0 MW

2 MW
2 MW

10 MW

0 MW
9 MW

8 MW 5 MW

1 MW

8 MW

3 MW

10 MW

15 MW

0 MW

380 MW 340 MW

9 MW

0 MW

5 MW

6 MW

360 MW

8 MW

-53 MW

3 MW

7 MW

9 MW

4 MW

0 MW

118 MW

0 MW

0 MW

281 MW

1 MW

1 MW

20 MW

65 MW

9 MW

140 MW

10 MW

17 MW

7 MW

14 MW

4 MW

5 MW

5 MW

35 MW

14 MW

11 MW

260 MW

4 MW

5 MW

29 MW

18 MW8 MW

480 MW

200 MW

0 MW

0 MW

69 MW

0 MW

384 MW

4 MW

0 MW

0 MW

0 MW

5 MW5 MW

0 MW

0 MW

0 MW8 MW

4 MW

6 MW

5 MW

0 MW

6 MW

3 MW

0 MW

1 MW

2 MW

1 MW

3 MW

0 MW

0 MW 1 MW

1 MW

4 MW

5 MW

2 MW

1 MW

260 MW

281 MW

137 MW

0 MW

0 MW
0 MW

91 MW

6 MW

3 MW

6 MW

6 MW

1 MW

0 MW

4 MW

0 MW

8 MW

 

 

 

MAY

 

LOU

HN HN

TAN

6
0

6
3

-6
3

-6
0

DSN

MP

MP

MP

-82

220
WOO

1
3

0
-0

-6

-1
3

4

0

BWR

-0

CTY

TIV

INC

COO

6

-5

-7

-6

4

-12

-43

4 3

1
3

-5 -1
3

20 -20

13

-13

-12

-00

2

-7 -3

7 2

10

13

-48

-9

-1-2

7-20

-13

RIC

-0

-5

1
3

-13

-6

NAN

BRI

1

-1
3

CKM

-0

LWD

HTS

13

NEN

3
7

9
-3

7
9

1
3

175

7

-2
5

1
1

5

-4
0

0

1
6

-1
6 7

19

-303 306

1

9-5
4

36

-2
6

-5-1
7

4

-35

-1

1
0

2
6

-1
9

-6
7

1
5

-13

4

-1
5

5
4

-1
1

7
9

6
7

3

-1
4

-15

-2
5

2
7

0

-3
2

-7
8

-3

-9

TYN

MAY

24

161
PB

0

-161

OST

SHL

2
7

3

-4
2

-2
2

0

3
2

-272

70

OST

Figure I-04 Power Flow Diagram Summer Peak 2015

512

-6-1
2

512

-6-1
2

-8
619

 

 

 

 

 

 

 

 

4

12

-5

-12

 

 

 

 

-6 5

-2

4
-6

-1
7

-7
6

1
7

7
6

1
3

5
1

-1
5

513

-5

-1
3

-1
8-5

1
6

5
-1

0

-1
4

7

1
4

-1
3

-3
1

732

-9-2
5

62
5

  
 -6 6

-24

6

8

-6

-35
3

3

-53

9

1
9

2

-3
0

-1
9

2

-0

-0

-30

-3-6

-1
3

6

19

-2-9

-6

-3
1

53
1

3
1

-5

-3
1

26

-41

-3
7

4
2

 

 

 

 

  

 

-2

155

6-1
5

3

 

 

 

 

 

-2
3

-3
3

1
1

-6

-1
2

-3
1

1
2

3
1

-3
1

1
2

3
1

7

3
3 -3

-24

-3
0

2
7

2
3

3
-4

7
-8

18

90

-9
0

2
2

-4
7

-2
4

4
7

4-8

-58

-8

-5

-0

-7

23

7

-23

9

-13

-9

13

0-0

-209

-1
9

1
9

4
6

-7
-5

5

3
3

8
7

-1
6

1

-8
6

1
6

1

 

 

 

-2
3

1
1

1
1

2
3 -7

6

-10

  

-2
4

3
2

5

28

-3-8

 

 

 

-5
3 3

-3-8

7

2
97

2
9

1

-3

1
7

0

7-1
7

0

5
8

6
2

-5
8

-6

6

-33

2-2

38

2

11

-15

-2
4

3
6

8

-83
6

8

21

79

18

311-8
8

8
8

-1
4

-5
6

15 02   

-7

7

2
9

-28

-3
0-4

2
5

4

  
  

-9

14

9

-6

-18

-0

18

-8

-3
5

-2
5

0

25

-2

12

-3

-11

1

-8

56

2
1 7

-1
2

1
2 2

 -1
2

1
2

-2

-1
2

3
0

3
0

-38

 

RAF

-0

-2

-6

7 1

-7 -7

-1
2

-4
1

22
4

-5
5  

5
53
7

-3
3

-0

0

-311

-52

-1
8

 

 

 

 

-3
6

8 8

-66

-1

7

-3

-1
1

-2
3

-2 1
0

8

4

1
9

KKM

-2
7

3
3

-6

1
7

-0

1
3

-1
1

1
2

 
 

-9

-1
2

0

0

-6
-0

-2
0

1

-1
1

2
0

2

1
5

KRA

2

 

KNR

KUD

1
2

FNT

 

-2
9

-8

GGO

-2
1

AD

-1
3

-3
2

-33

2
4

-7

3
3

ADM

 

-3
6

5

-1
9

1
9

2
3

 

 

CKM COU
 

 

-7

-1
0

-1
6

-1
0

AD

KCR

5

-3
2

INC

-3

-5-1
2

-3-2
9

 

4
1

1
35

2-5

-1
1

2
3

 

-6
3

FNT

9

1

AD

LPT

-0

-2
8

-29

-24
3

 

-2
3

KNR

-5

DRO

-8

-1
8

-1
7

29

CA

2
4

6

2 1

-2 -1

SHE

-8

0 -3

-0 0

CUI

SNG

  

-37

BGH

GRO

KPG

35

1

2

-4
6

5

-7
9

NO

CDK

SUR

CDL

BY

MRY

-2

8

SAL

CBG

CTN

KNR

KPG

RAL

REM 1
5

-1
2

-4
3

 

COO

BVK

BVK

4

CDU

BRY

-1
4

2

ENN-NI

  

AGY

STR-NI

  

STR-NI

  

CPS

OMA

FIN

-2
5

25

-5
1

KKM

CHE

CPK

-7
5

13-13

16

-1
6  

-1
9

-7

GRO

KNV

GLR

GAR

CPS

5
-9

-2
0

520

-9-2
0

-1
1

-3
0

430

-3-2
8

-429

-1
651

1-5
1

522

-6-2
2

1022

-1
1

-2
2

-3-1

11

-6-1
8

6

-6-1
8

618

-1
4

614

-6-1
4

614

9
-1

0

-1
9

318

-3-1
8

214

-5-1
4

-7-1
9

19

-7-1
8

719

-1
2

313

-4-1
3

313

-8-2
5

425

-8-2
5

425

-5-1
6

416

-5-1
6

416

-9
824

-8-2
3

823

-6-1
7

-217

-6-1
7

-217 722

-8-2
2

7
-8-2

2

  

  

1835

-1
8

-3
5

1236

-1
2

-3
6

-9-2
6

927

-1
0

-2
7

927

8-3

-93

1230

-1
2

-3
0

 

 

 

 
1230

-1
2

-3
0

8

-3
4

-835

-314

3-1
4

-4-2
4

324

-30

-0

735

-9

1236

-1
4

-3
6

-8-3

73

-00

0-0

180

-1
8-0

 

  

153

-1
6

-5
3

39-0

-3
90

-4
8

948

-1
5

-4
8

949

516

-5-1
6

416

-5-1
6

1337

-1
3

-3
7

1438

-1
4

-3
8

  

  

  

  

-2
4

0

24-0

  

  

 

  

240

-1
7

-5
8

-058

 

 

 

 

 

 

2

7

-3

-7

-5
6

64

-1
0

-6
3

-1-1

01   

  

-0-1

-4

-4
3

-3
7

4437

1

-4
4

-145

34
0

-1
00

-3
37

12
5

26
0

-6
6

-2
59

  

  

1
2

-3
1

-1
2

32 -1
8

45

19

-44

24-1
5

-2
7

1
5

-9-9

59

-16

66

1
8

-6
5

2
6

-4
2

-2
443

6-1
10

-19

111

6-1
11

-19

111-2
1

19-2
1

11
1

19-1
11

-40

4-0

 

 

 

 

2-9

-29 -4
2-7

14

-2-4

-2
4

12
4

18-1
24

-2
9

-1
54

2515
4

711

-8-1
1

8

11

-9

-11

-2

10

2

-10

10-2
1

-1
221

7

-1
7

-817

 

  

  

  

-410

2

-10

    

1028

-1
0

-2
8

1026

-1
0

-2
6

1026

-1
0

-2
6

-1-1

01

-2-1

11 -11

-29

929

-11

-30

930

-1-9

1

-1
08

-1
7

-1
4

914 -8-9
9

099

-2
3

-9
6

496

1715

-2
5

-1
5

1715

-2
5

-1
5

11

-4

-1
14

13

203

-1
8

-1
6

9

19
4

-6-1
3

-713

9

10
7

-2
4

-1
07

-081

-5-8
0

-081

-5-8
0

 
  

 

  

9-2
6

-926

9-2
5

-926

-3

41

3

-41

-3

41

3

-41

-1-5
4

254

-1-5
4

254-6-2
3 623-6-2
3 623

9

-13

-12

14

513

-6-1
3

513

-6-1
3

-1
1

-2
6

2-2
4

-224-626 5-2
6COLLIM-NI

ENN-NI

TMN

BPSBVG

EDE

EDE

BPS

CAR

CAS

CAS

HAN
KPS

MOYL2-

HAN

-2
02

KEL

MAG

KEL

LIS-NI

LIS-NI

TAN

DRU

TAN

FLN

PMR

TMN

CRG

AIR

 

  

KHL

LSE

LSE

MLC

1

BGF

BGF

BPL

 

 

  
  

  

 

  

  
  

  

 

 

  

  

  

  

 

  

  
  

  

 

    

 
  

 

  
  

  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

    
  

 

 

  

  
  

  

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
 

  

 

  

 

  
  

 

  

  
  

   

 

 

  

 

  
  

 

  

  
  

  

 

  

  

 
  

 

  

  
  

  

 

  

  
  

 

 

  

  
 

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

  

  
  

   

  

  
    

 

  

  
  

 

 

  

  
  

  

 

 

  

  
  

   

  

  
  

  

 

  

  
  

 

 

  

 
 

  

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
 

 

 

  

  
  

 

 

  

 

  

  
  

  

 

  

  

 

 

  

 

 
 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

   

  

  
  

   

  

  

  

  

 

  

  
  

 

 

  

  

  

  

 

  

  
  

  

 

  

  

  

  

 

 

 
 

  

 

 

 

  
  

  

  

 

 

 
 

  
  

 

 
 

  
  

 
 

 

 

 

  
 

 

  

 

  

 

  

 

 

 

 

 

  

  
  

 

 

  

  

 
  

 

  

  
  

  

 

  

  
  

  

 

 

 

 

  

  
  

  

 

  

 

  

  

 

-1
11

11
1

26

7

9

 

-1
93

SCOT2-

 

 

 

 

 

 

 

  

 

AGH

MKL

SPR SPR LMR LMR

COL

ANT

-8

ANTBMABMAGLE-NI GLE-NI

CPS

BAN BAN

BNHCAS
CAS CAS

BNH

CEN

CPS

CPS CPS

CRE

DON DONDONDON

FIN-NI

CEN

CRE KNO

KMT

LAR

DUN

LOG

NAR

FIN-NI

NAR

NEW-NI NEW-NI

RAT-NI RAT-NI

ROS ROS

WAR WAR

WEST1A WEST1B

-0

TAN

TAN

 

  

  
  

  

 

  
  

  
  

 

  

  
  

  

TAN

 

CAS

 

 

 

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  

 
  

 

-2
4

 

 

22

-4

7

-0

11
18

LOG

-3
5

KNO

20

-1
5

 

 

  

  

  

 

  

  

  

  

 

 

  

 

  

  

  

 

  

  

 

 

 

SLK

  

  
  

 

  

  
  

  

 

  

  
  

  

 

  

 

  

  

  

  

 

  

  

  

  

19

 

  

  
  

  

 

  

  
  

  

-2
4

DUN

CAR

LAR

-6

MAN

 

 

46

88

-0

-88

0

  

 

3
3-8

-3
3

8

-2
2

22
22-2

7

-2
227

-3
3

8

3
3-8

 

 

 

 

1210

-1
2

-1
0

1210

-1
2

-1
0 24 -24

-19

-8
-1

0

8-1
2

-812

 

 

 

 

-7

71

7

-71

25-1
0

-2
9

10

2-9

-1
3

9

-1
3

12

13-1
2

 

 

 

 

-1
0

-2
4

1025

 

 

 

 

2439

-23

-38

-131

1

-30

 

 

 

 

9

29

-9

-29

-1-2

12

BRI

LOUTHB

* 
0

0

-3
3

-1
0

* 
3

3

12

* 
0

-0

-6
6

-2
1

* 
6

6

24

* -0

-0

* 0

0

0

-0

CFM

GLE

CLA

* 
-0

-0

-6
1

-1
9

* 
6

1

21

CKN

-1
2

12

BVK

19

KNR

TRI27
-2

7

 

POR



1
5-3 3

-1
0

-4

10

6

-8

-7

8

6

-8

-6

-11

11

4

-0 2

0

-2

-14

17-17

17-17

-16 16

-7

-13

4

13

-5

-2

8 -3

-8 3-3

3
1

-3
1

3
1

3
1

-3
1

3 -1
0

-3 3

7 -1

-7 -0

-11

5

11

-5 5

11

6 -1

-2
8

-2 -3

2 -1

1

2

-1
0

-1 -0

-0

1

-1

-3

1
6 -2

11

-4 2

-2
6

1
0

-5

-13

326

9

0

2

-6

-5
5 7

0

8

-3

-3

-8

12

201

2

2 -3

-2 -1

2 -2

-1

5

1

-5 5

1

-5

9
-9-9

2 -3

-8

8

6

-24

9
1

9

-6

-1
9

1
1

-1
1

-1
4

1
1

1
4

-1
2

-11

13

-23

23

-11

0 2

-0 -3

5 1

-5

-1

-10

0

10

-2

-1
8 -1

1
8

1

31 -31

7

19

1

-19

9 -9

5

1
6 -9

-1
5

4
4

2
1

-4
4

-2
1

4
4

2
1

-4
4

-6
8

-2
5

68

24

6

-1 1
8

1

-26

-5

-13

-1

0

-11

-4

-23

-9

23

9

-8

-21

7

-3
1

-1
2

3
2

1

-31

-5

-30

2

9

1
0

-1
0

-4

6

12

23

21

-9

-2
1

8

4

2

6

20

2 -0

-2

-1

-2
0

2

2
0 -4

3
6 -3

-3
6

3

7

8 -6
5

1
1 -0

5
6

-1
4

-1

-0

1 -0

-3

5

3 -7

-6

-2
0

5

20

-6

-3

12

3

-13

-10

10

-8

-1

2
8

6

5-5 5-5

9
2

-1
8

-9
1

1
6

1
9

-1
9

-18

8

8

2
3

-8

-24

8

24

-8

-2
4 6

2
4

-1

-6

-5

7 6

4
1

-4
1

-3
5

1
7

-9
0

-1
2

-1
3

8

2
8

3

2 -1

-0

-14

4

-7

1

7

-1

-1
1

4

-1
3

1
1

5 3

-1
1

4

-1
4

1
1

4 4

-3
0

8

-2
0

2
1

8

-0

-8

0

3 -2

-3 -3

-6

-1
3

4 2

-2

-1

-6

1

5

-5

1

4

5

-1

0

0

-9

5

9

-6 5 -71

18-18

11 -11

-3 9

-23

-9

23

3
3 -5

-3
2

12

2
5

-18

7

-4

-7

4

5

3

-4

14

1
2

-29

-108

-7

-26

-2

24

-0

1

6

1
3

8

3
1

1
2

-9

9

-2

1
0

8

6

-7

-0-5

-8

3

-3

-1
2

-2

-0

-2 -0

-1

4

-11

1

-3

-9

1

-8

5

6

-1
0

1

-7

8 8

21

4

-0
1

-7

8

-1

0

2

2

3
1

-6
6

-23

-7
6

-7

1
6

1
2

5

-7

-0

-2

-5

-5
6

-8

-8

-63

2

-20

-11

-4
9

-6-1

3
0

-1
5

-3
1

-2
8

-3
1

2
8

24

3
5

5

5
8

-5

1

11

-2
1

-20

-35

31

-1

5 -5

-2

-20

-4

-0
-1

0
-0 0 0

-0

-6

6

-11

1
2

-1
7

-1
2

3
1

2

-3
3

0

21

8

-5 2
3

5 -2
4

-7

-25

31

-20

-5 5

-22 22

-13

-4

-9

20

9

-19 -5

9

-6

-9

4

64

1
8

5

5

-5

-1
2

-2

-15

1

15

-1
1

1
1

2
2

-2
2 -9

MP

-3

4

-1 -0

3
9

3
9

4 -5

-4

-9

-3
1

1
0

3
1

-6

-2

6

2

-12

-18

12

-0

-9

25

-7

18

8

0

-1

-2

4

-3

-2

-3
1

2

3

3

1
2

2

-8

-1
2

5

1

-1

0

3

1
6

-1
7

1
-31
2

-3 1

-2

13

7

-6

-4

-4

-6

-4

-12

-10

5

-9

-10

-0

-4

-2

0

6

6

26

4

3

STR

ARV

7

KER

ARI

2
0

-10

-5

-5-6

8

8

11

-9

18

6

4

-6

-2
2

SRA

-3

6

-12

-1
2

70

5

-6

IKE

7

8

4

CLW

25 -26

-70

PLS

DOO

GAL

-6

-2

2
4

0

SH

-9

5 -6

-4

KKY

-4

-0

4 0

0

-5

BLK

-1
7

8

18

-9 -25

12

1

5

-5 -2

DRM

-2
3

-3

-1
2

DFR

-3
3

-1
1

3
3

1
0

7

-20

-9

20

-6

CSH

-4

1

2

-1
1

-2

NEW

0

14

-31

18

-1

ATH

-18

-5

-11
ANR

-8

PRO

-1

1
2

6

3

-1

8

-3

-4

-1

ATY

MAY

-44

-4 RNW

3
0

-0
-0

-2

2

1
-6 -2

DSN

-2
8

7

KRA

0

CUL

-0

-1
3

-4

5

-4

SVN

FIN

-9

 

 

BRA0

-0

LIM

8

-0

8

GAE -3

CD

7

-3-10

32
-2

13

4

CHA

GIL

 

BEG

ARK

CRA

KLS

PA

BDA

MAY

FIN

BOG

CKM

KTL

MON

WAT

BDN

KTN

WHI

OLD

LIB

SH

MP

THU

AHA

BK

GOR

LOU

-1

AD

GLE

5

DAL

-18

CUS

TSB

SKL

NAV

3
1

KLS9

2

1

4

BLI

FAS

 

9

-1
2

RAF

TBG

MID

LWD

-2

-1
3

SOM

PB

GCA

3
5

FAS T

WEX

9

-1

GLA

BAL

WOO

-8

LOU

INC

GRI

TH

GI

MUL

8

COR

STR-NI

-4 -4

FLA

9

COS

CUL

TIP

LA

DGN

-2

BRYRSY

AD

8
-8

KLN

CSH

AA

-2

-7
7

-3 -8

MTN

MUN

-1

-3
9

-3
9

1
-1 AUG

SK

DRU

ENN

14

3 KRA

MR

COW

MAC

-7 CLA

CLA

CGL

TRL

TRI

CLH

IA

CRO

CDU

1

1

RYB

KLN

12 MW

1 MW

111 MW

CKN

1 MW

OUG

DER

KIN

CDU

MTH
1 MW

CVW

GI

BUT

MOY

MEE

BIN

GOR

RRU

LIS

DRY

PLA

DDK

MLN

CL

CF

SLI

LET

TLK SOR

TAW

AGL

ATE

KUR

DMY BAN

RAT

MAL

FLA

0 MW

0 MW

6

29

ISH

MCE

BOL

TBK

3

-9

-2

CUN

5

-2-4

2-1
9

2

1
9 -2

-11
5

-1
5

0 GOL T

BAR

CAH

COL

FIN

RAF

TB

TB

KBY

-1

4

SRA

3

NW

SHL

1
2

ENN-NI

1 MW

14 MW

0 MW

0 MW

10 MW

DYN

SCR

DLT

CLN TON

10 MW

19 MW

0 MW

CBR

GOL

LSN

CDY

12

-7GWE

ARK

I-06

 

 

 

  

 

 

 

  

 

 

12 MW

0 MW

1 MW

1 MW

0 MW

2 MW

4 MW

0 MW

0 MW

0 MW

10 MW

0 MW

3 MW

16 MW

0 MW

78 MW

1 MW

2 MW

0 MW

0 MW

0 MW

7 MW
5 MW

30 MW

1 MW
26 MW

24 MW 14 MW

2 MW

25 MW

10 MW

30 MW

16 MW

0 MW

0 MW 138 MW

27 MW

0 MW

14 MW

18 MW

0 MW

24 MW

-280 MW

10 MW

22 MW

26 MW

12 MW

0 MW

48 MW

0 MW

0 MW

160 MW

2 MW

3 MW

20 MW

65 MW

9 MW

100 MW

10 MW

17 MW

7 MW

14 MW

4 MW

5 MW

5 MW

35 MW

14 MW

11 MW

110 MW

4 MW

5 MW

29 MW

18 MW8 MW

0 MW

118 MW

118 MW

0 MW

0 MW

69 MW

0 MW

160 MW

13 MW

0 MW

0 MW

0 MW

1 MW14 MW15 MW

0 MW

0 MW

0 MW24 MW

11 MW

17 MW

15 MW

11 MW

0 MW

18 MW

9 MW

0 MW

3 MW

7 MW

4 MW

9 MW

1 MW

1 MW 3 MW

2 MW

13 MW

14 MW

5 MW

2 MW

160 MW

0 MW

107 MW

0 MW

0 MW
0 MW

47 MW

17 MW

8 MW

17 MW

19 MW

3 MW

24 MW

 

 

 

MAY

 

LOU

HN HN

TAN

-5
0

9
1

-9
1

5
0

DSN

MP

MP

MP

-84

50

WOO

4

0
-0

-4-4

3

0

BWR

-0

CTY

TIV

INC

COO

1

-1

-21

-1

0

-18

-30

1 15

-2 -5

-6 6

2

8

2

-00

2

-2 -1

2 1

1

4

-18

10

-1-2

-7-8

-4

RIC

-0

-2

6

-3

-8

NAN

BRI

1

-6

CKM

-0

LWD

HTS

-8

NEN

0
0 -1

3

95

0

-2
8

9
3

-2
1

0

1
2

-1
2 9

-28

-3 3

23

2
1

3

53

3
5

-1-9
5

-52

9

1-3
5

-4
7

-1
8

6

-9
5

-20

1
3

9
5

-3

-2
3

-6
9

1
8

8

4
0

-5

34

0

1
4

0

-2
0

7
0

-3

-1
1

TYN

MAY

-33

62
PB

0

-62

OST

SHL

4
6

-5
1

-5
0

2
9

-46

61

OST

Figure I-05 Power Flow Diagram Summer Night Valley 2015

2-0

-30

2-0

-30

-9
7-5

 

 

 

 

 

 

 

 

0

4

-1

-4

 

 

 

 

-1 -0

9

0
-2

-7-5
1

751
736

-9

27

-2-7

-223

1-2
3

5-8
0

-680

-3-1
2

-31
2

-1-9

-19

  
 -3 3

-7

-17

-8

17

-1
5

1
1

15

-11

8
4

-3
0

-1
0

3

3
0

-0

-0

-20

1

-1
7

-1
4

1
7

-1
5

2
7

1
5

-2
7

-31
1

3-1
1

-1
1

-31
1

3

-6

-1
4

6

 

 

 

 

  

 

-12

50

3-5
0

 

 

 

 

 

4

-3
5

3
2

5

-1
3

-3
1

1
3

3
1

-3
1

1
3

3
1

06 3

-8

-3
4

4
5

2
9

-5
3

-6
5

17

31

-3
1

5
0

-1
0

6

-5
1

1
0

6

5-6

-66

-6

-6

-0

-3

14

2

-14

3

-10

-3

10

0-0

-207-7
7

2
2

-5
-5

1

1
5

1
0

2

-7
0

-1
0

2

7
0

 

 

 

-9

2 29 -0

-1

3

  

1
5

-8

1
4

-2
1

-1
8

2
0

1
8

 

 

 

-5
3 3

-2-0

-01
2-01
2

1

-2

8
0

4
3

-8
0

4
3

3
8

-4
3

-5

4

-11

4-5

25

4

10

-8

-5

-6

1-6

-28

32

-43

79-2
0

2
0

-0

-1
3

-0

-01   

-3

2-3

3

1
9

-1
2

-2
3

1
2

  
  

-7

22

7

-2

-6

-4

6

-2

-1
7

-1
1

-5

11

-4

4

-1

-4

1

-3

13

9 2

-1
8

8 1

 -8
8

-1

-1
2

-4

-4

-24

 
RAF

-0

-0

-4
4

6 1

-6 -6

-8

-2
6

-15

    
1

8

-0

-0

-79

11

-8

 

 

 

 

6 -1

-1717

-3

6

-2

-2-9

-2 -3

6

5

-7

KKM

-4
5

3
6

-1
8

-6

-1
0

3
8

-3
2

1
2

 
 

-27

-1
3

0

0

-5
-0

-5
6 9

5
6

-1
1

KRA

1

 

KNR

KUD

1
2

FNT

 

-1
2

-0

GGO

-9

AD

-3
8 8

-6

8

-2

1
1

ADM

 

6

-5
7

5
7

-4

 

 

CKM COU
 

 

-3

-2

-1
1

-8

AD

KCR

-5

-1
5

INC

-2

-5-1
2

-2-1
2

 

2
6 82

2-2

-2

9

 

-4
0

FNT

27

3

AD

LPT

0

1
2

4

-41
3

 

-2
5

KNR

-1
4

DRO

3

76

-13

CA

-1
5

1
8

2 1

-2 -1

SHE

-2

0 -2

-0 0

CUI

SNG

   

BGH

GRO

KPG

17

-6

-4

-2
2

2

-3
2

NO

CDK

SUR

CDL

BY

MRY

-2

3

SAL

CBG

CTN

KNR

KPG

RAL

REM

8

-1
1

-1
3

 

COO

BVK

BVK

0

CDU

BRY

-2
2

-9

ENN-NI

  

AGY

STR-NI

  

STR-NI

  

CPS

OMA

FIN

-1
5

15

-3
6

KKM

CHE

CPK

-7
0

8-8

9

-9

 

5

-3

GRO

KNV

GLR

GAR

CPS

 

 

 

 

10-2
3

-1
1

24

9

-1
3

13

9

-1
0

23

10-2
3 

 

 

 

-1
6

-2
6

526

336

-3-3
6

 

 

 

 

-229

2

-2
9

-229

2

-2
9 -4

57

4

-57

-1
5

35

-0-3
5

15-3
5

-1
535

 

 

 

 

-1

46

1

-46

7
-1

1

30

-1-2

12

-9-2
2

822

1424

-14

-24

123

-13

-3

 

 

 

 

6

12

-7

-12

 

 

 

 

129

118

-129

-118

-2
6

-8
8

2089

8

11
8

-1
4

-1
17

1
-4-7

17

-4-7

1-1
1

-811

1-1
0

-810

-3
420

19-2
0

-16

0-6

36

-4-6

0-8

-28

-2-7

2

-2-7

27

-4

24

-2-4

24

5
-5-8

-08

-0-8

-22

-1-2

-2-3
3

-2-3

23

-7

17

-2-7

17

-3-1
1

-211

-3-1
1

-211

-2-6

06

-2-6

06

-3
210

-3-9

29

-2-6

-66

-2-6

-66 28

-3-8

2
-3-8

  

  

1411

-1
4

-1
1

-510

5-1
0

-3-1
1

311

-3-1
1

311

8

-1
6

-916

39

-4-9

 

 

 

 
39

-4-9

8

-3
4

-835

-314

3-1
4

-3-8

28

-30

-0

-211

-0

311

-5-1
1

-713

6

-1
3

-0-0

00

-4-0

40

 

  

-422

-1
1

-2
2

-00

0-0

-1
7

-317

-4-1
7

-317

16

-2-6

15

-2-5

310

-4-1
0

310

-4-1
0

  

  

  

  

-3-0

30

  

  

 

  

170

-1
9

15

1

-1
5

 

 

 

 

 

 

0

2

-1

-2

-6
2

30

4

-3
0

-10

-0-0   

  

00

-4

10-4

-1
1

4

7

-2
8

-828

12
7

-1
6

-1
27

3912
2

1
4

-1
21

  

  

19

-1-9 -2
3

14

22

-14

-30

-1-0

-019

-3-1
9

0

14

-1-1
4

1-5

-25

-3-1
08

-10

109

-3-1
08

-9

109-1
2

9-1
2

10
9

10-1
09

-311

2-1
1

 

 

 

 

2-9

-29 -7
6

-2
1

5-1
0

-510

8

11
8

-1
4

-1
17

-2
6

-8
8

2089

-0-5

-05

0

-5

-1

5

-0

10

-1

-10

11-3
4

-1
334

6

-2
8

-628

 

  

  

  

-210

0

-10

    

39

-3-9

38

-3-8

38

-3-8

-0-0

-10

0-1

-11 -2

-10

010

-2

-10

-010

-6-1

6

-6
61

-1
4

25

5

-2
5

-1
56

6-6

-3
1

-5
2

1053

17-4

-2
54

17-4

-2
54

10

48

-1
0

-4
8

1

70

-1
2

-1
2

-166

-3
3

-1
7

2018

-152

-1
7

-5
2

-126

-5-2
6

-126

-5-2
6

 
  

 

  

2-1
5

-315

2-1
5

-215

-1

19

1

-19

-1

19

1

-19

-0-2
4

024

-0-2
4

024-8-5 75-8-5 75

10

-27

-12

28

6-3

-73

6-3

-73

0 -1
6

-6-25238 -4-8

COLLIM-NI

ENN-NI

TMN

BPSBVG

EDE

EDE

BPS

CAR

CAS

CAS

HAN
KPS

MOYL2-

HAN

-7
0

KEL

MAG

KEL

LIS-NI

LIS-NI

TAN

DRU

TAN

FLN

PMR

TMN

CRG

AIR

 

  

KHL

LSE

LSE

MLC

-0

BGF

BGF

BPL

 

 

  
  

  

 

  

  
  

  

 

 

  

  

  

  

 

  

  
  

  

 

    

 
  

 

  
  

  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

    
  

 

 

  

  
  

  

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
 

  

 

  

 

  
  

 

  

  
  

   

 

 

  

 

  
  

 

  

  
  

  

 

  

  

 
  

 

  

  
  

  

 

  

  
  

 

 

  

  
 

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

  

  
  

   

  

  
    

 

  

  
  

 

 

  

  
  

  

 

 

  

  
  

   

  

  
  

  

 

  

  
  

 

 

  

 
 

  

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
 

 

 

  

  
  

 

 

  

 

  

  
  

  

 

  

  

 

 

  

 

 
 

 

 
 

 
 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

   

  

  
  

   

  

  

  

  

 

  

  
  

 

 

  

  

  

  

 

  

  
  

  

 

  

  

  

  

 

 

 
 

  

 

 

 

  
  

  

  

 

 

 
 

  
  

 

 
 

  
  

 
 

 

 

 

  
 

 

  

 

  

 

  

 

 

 

 

 

  

  
  

 

 

  

  

 
  

 

  

  
  

  

 

  

  
  

  

 

 

 

 

  

  
  

  

 

  

 

  

  

 

-1
09

10
9

16

21

1

 

-6
6

SCOT2-

 

 

 

 

 

 

 

  

 

AGH

MKL

SPR SPR LMR LMR

COL

ANT

-1

ANTBMABMAGLE-NI GLE-NI

CPS

BAN BAN

BNHCAS
CAS CAS

BNH

CEN

CPS

CPS CPS

CRE

DON DONDONDON

FIN-NI

CEN

CRE KNO

KMT

LAR

DUN

LOG

NAR

FIN-NI

NAR

NEW-NI NEW-NI

RAT-NI RAT-NI

ROS ROS

WAR WAR

WEST1A WEST1B

-0

TAN

TAN

 

  

  
  

  

 

  
  

  
  

 

  

  
  

  

TAN

 

CAS

 

 

 

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  

 
  

 

-9

 

 

8

-2

2

-0

-1
7

LOG

-1
1

KNO

7

-4

 

 

  

  

  

 

  

  

  

  

 

 

  

 

  

  

  

 

  

  

 

 

 

SLK

  

  
  

 

  

  
  

  

 

  

  
  

  

 

  

 

  

  

  

  

 

  

  

  

  

8

 

  

  
  

  

 

  

  
  

  

-1
7

DUN

CAR

LAR

-2

MAN

POR
WOO

1.
00

000.
98

20
1.

00
00

* -0

-0
-0

* 0

0

0

LOU 1.0000

1.00000.9670

* 
-0

0

-1
3

* 
1

3

11

1.0000

1.00000.9670

* 
-0

0

-2
6

* 
2

6

22

-1
1

-2
1

CFM

BRI

CLA

1.0000

1.00001.0000

* 
0

-0

-1
6

-6

* 
1

6 6
-3

0

CLN

 

BVK

GLE

KNR

TRI

13

-1
3

-9

-9

 

-6
8



2

1
2

-1
48

12

-8

3
5

-14

-35

12

31

-12

-31

-2828

11

4

-1
1

3
0

1
1

10

-37

46-46

46-46

11 -11

7

2

5

-2

-6

-1

4
4

2
3

-44 -1111

4
-4 2

6

4 3

-6
5

-1

6
5 -6

1 7

-1 -8

-22

30

22

-30 30

22

2
8

1
0

-1
3

1
0

6

2
6

-1
0

6

-2
8

9

-2
2

-1
7

-9 -1

-22

-17

22

1
0

4
6 1

82

1 -3

1
9

-1
6

-8

-35

480

3

-1
2

-3

-40

-7
8

1
1

2
3

9

3

6

6

-3

0

14-2
2

1
6

-1
5 1

1
5

-5

-1
9 2

64

-0

-64

1

-5

-58

5

2
8

-2
8

24

-8 8

-1
8

18

-7

-12

-4
8 1

3

-8

1
4

9
-1

3
7

3 0

-3 -1

-4

7

-131

132

-9

-4
9

1
1

5
0

-1
0

1
6 5

-16

-6

-42

21

42

-21

-5
3 7

5
3

-6

119 -119

49

53

-14

-53

-30 31

-15

-1
8 5

1
8

9
3

-6
5

-9
3

6
5

9
3

-6
5

-9
3

-2
4

1
7

24

-20

-1
1

7
0

1
1

-69

-18

3

4

-8

12

-33

-10

-23

-9

23

9

24

20

-25

0 -2
7

-0

6

-1

6

-4

0

2
0

1
0

-1
0

9

-1
3

-20

-29

-26

12

2
7

-1
3

-42

0

6

-178

1
5

5

-15

-6

-8
5

1
0

8
8 -1

4
3 -7

-4
3

8

1
9

-2
0

-1
1

1
1

3
5 4

-1
5

0

8

-7

-1

7 1

-20

13

2
1

-1
4

-28

-2
9

-4

29

4

77

-6

-77

8

5

-5

1

-40

2
1

38

-00

32-32

-1
6

7

-8
5

1
6

9

9
1

-1
8

1
8

-15

-31

-3
2

2
7

3
2

-13

12

8

-12

-1
4

6
9

1
5

1
4

-25

-14

1
2

2
6

5
7

-5
6

-2
8

0

3
4

1
3

-2
0

-2
9

4

-4

5 2

20

35

11

-7

-7

7

6

6
6

-4

-6
6 -9

6
6

-3

-6
6

-1
0

8
1

-2
8

3
0

-3
0

12

-19

-12

19

-3

-2
3

3 1
8

-28

-7
5

6
6

2

-1

3

2

-3

-3

15

-2

-15

10

1

14

5

4

-7

-4

6

-1
9 1-9

15-16

-6 6

4 12

-20

-12

19

5
7 6

-5
6

-5

-3
5

-35

-3

12

3

-12

8

9

-1
0

5

7
3

23

7
1

12

-79

1

13

-7

41

40

2
9

4

4

2
6

3

-24

-5

-7
1

-2

6

-8

-2
4

2
0

1
2

-13

2
1

-8

7

1
9

-5

2
2

17

5

-22

-7

17

-2
3

7

30

-3

-9

-1
0

5

-7

1
4

2
3

-20
0

-4
3

-1
9

-7

1

-1

-12

-10

3

-6
3

-8

1
-2

-8
5

2
4

3
8

3

-11

2

-8

1
9

1
5

1

-14

-9

8-22

-12

181

-82

-6
8

-6
8

4
6

-8
0

2
3

-4

-1
7

-1
3

3

1
7

12

1
8

7

-4
5

GWE

-11

8

34

6
5

-12

-18

1

-12

26 -26

-11

-13

-66

0
1

0
0 6 6

-7

2
4

5
8

3

-0 0

0 -1
6

5
8

-4
4

2

-12

-1

-4
3

-2
1

4
3

2
1

1
2

-8

-33

36

-14-4

-1 1

5

-8 -29

17

29

-17 12

24

2

-24

-12

-33
2

1
9

33

3

-33

7
5

-2
0

57

15

-56

-4
4

2
5

-2
5

-1
0

MP

-4

15

-5 4

8
0

8
0

1
5

1

-1
5

-3
4

3

3
0 -3

1

14

-1

-15

37

2

-37

-7

-18

8

-4
6

15

3

-0

0

-1
2

-2
4

12

14

-3

-1

-6

10

4

-18

5

-3
8

3

8

-6

0

4

-2
4

2
4

-5
4

2
0

-5
2 0

3

-6

-7

15

19

-2
0

2
4

15

-1

-1

-49

-4

-3
0

0

-4

-20

-1

4

-16

-3

35

-43

-9

STR

ARV

8
5

ARK

-3
5

7

-0

-3-37

-6

-5

-55

58

-12

-9

7

2
9

SRA

8

10

-10

32

-31

2
6

24

-8

7

IKE

4
6

1
1

8

CLW

-20 18

-24

PLS

DOO

GAL

-5
5

-7

-1
7

-20

SH

-20

1
4

3

-15

KKY

-4

-3

12 -4

-1

-11

BLK

-2-1

35

17 36

-25

8

-25

2
5

-8

DRM

-2
7

-1
6

-5
8

DFR

-4
4

2

4
4 -4

-10

-23

8

23

-9

1
3

-10

1

-3
5

-1
3

NEW

0

-34

33

-2

2

ATH

81
4

-30

-11
ANR

-3

PRO

-7

3
5

-1
6

-4

7
4

12

-12

5
8

ATY

MAY

-3
2-8

17 RNW

6
3

-2

-7

-3
0

1
3

-4
5

-2
6

-5

-0

KRA

-2
3

7

CUL

3

RAF

1
5

-8

-3
3

-5

SVN

FIN

-3
1

 

 

BRA

-1

6

LIM

1
0

1

-5

GAE -2

CD

46

911

-67
-7

-14

-1
0

CHA

GIL

 

BEG

ARK

CRA

KLS

PA

BDA

MAY

FIN

BOG

CKM

KTL

MON

WAT

BDN

KTN

WHI

OLD

LIB

SH

THU

AHA

ENN-NI

LOU

-14

AD

GLE

-8

DAL

3

CUS

TSB

SKL

NAV

1
3

3

KLS-7

-0

10
-1

3

BLI

FAS

 

3
1

-4

RAF

TBG

MID

LWD

-2
3

-2

SOM

SHL

PB

GCA 2
8

0

FAS T

WEX

3
5

2

GLA

BAL

WOO

-7
4

7

LOU

INC

TH

GI

MUL

-17

COR

STR-NI

4
3

4
2

FLA

1
8

CUL

TIP

LA

DGN

-5

BRYRSY

AD

8

-5
4

KLN

CSH

AA

-6

-1
1

1
1

-4

-1
1

MTN

MUN

-9

-8
0

-8
0

8
-9 AUG

SK

DRU

ENN

38

53 KRA

MR

COW

-46 CLA

CLA

CGL

TRL

CLH

IA

CRO

CDU

2
2

4

DYN

KLN

0 MW

430 MW

409 MW

CKN

0 MW

OUG

KIN

CDU

0 MW

CVW

GI

BUT

0 MW

MOY

MEE

BIN

RRU

LIS

DRY

PLA

DDK

MLN

CL

CF

SLI

TLK SOR

TAW

AGL

LSN

ATE

KUR

RAT

MAL

FLA

0 MW

0 MW

2
6

-23

TB

MCE

BOL

CLN

TBK

SCR

2
2

-1

CUN

1

-1-1

03
6

-4

-3
5 4

5

-3
6

3
7

-4 GOL T

CAH

COL

FIN

67

TB

KBY

6

SRA

-8

DSN

GOR

MTH

GOR

0 MW

TRI

I-07

COS

ARI

CDY

TON

DLT

CSHMP

KER

3 MW

6 MW

BK

CBR

LET

GOL

RYB

GRI

5 MW

4 MW

NWDER

BAR

DMY BAN

MAC

3 MW

0 MW

ISH

 

 

 

  

 
 

 

  

 

 

6 MW

4 MW

0 MW

0 MW

0 MW

0 MW

1 MW

19 MW

1 MW

14 MW

3 MW

0 MW

1 MW

4 MW

0 MW
276 MW

160 MW

3 MW

87 MW

137 MW

1 MW

0 MW

4 MW

2 MW

91 MW

4 MW

271 MW

9 MW

5 MW

0 MW

8 MW

4 MW

3 MW

15 MW

0 MW

390 MW 294 MW

1 MW

20 MW

6 MW

354 MW

8 MW

202 MW

3 MW

0 MW

0 MW

0 MW

8 MW

276 MW

1 MW

1 MW

65 MW

6 MW

2 MW7 MW

6 MW

5 MW

1 MW

390 MW

1 MW

3 MW
3 MW

4 MW
165 MW

3 MW
0 MW

12 MW

10 MW

6 MW

3 MW

250 MW

10 MW

570 MW

191 MW

0 MW
0 MW

191 MW

4 MW

6 MW

1 MW
0 MW

0 MW
3 MW

2 MW

276 MW

0 MW

5 MW

6 MW

5 MW

8 MW 0 MW

9 MW

8 MW 7 MW 0 MW

1 MW

4 MW

5 MW

2 MW

46 MW

9 MW

2 MW

5 MW

4 MW

2 MW

0 MW

0 MW

0 MW

3 MW

130 MW

0 MW

0 MW
6 MW

0 MW

0 MW

0 MW

5 MW 0 MW

0 MW

0 MW

10 MW

1 MW

393 MW

0 MW

118 MW

8 MW

6 MW

5 MW

69 MW

 

 

 

MAY

 

LOU

HN HN

TAN

3
0

4
2

-4
2

-3
0

MP

-28

176

DSN

WOO

MP

MP

1
5

0
-0

-7

-1
5

5

0

BWR

-0

CTY

TIV

COO

INC

13

-12

12

-13

11

-18

-63

4 3

1
3

-5 -1
3

32 -32

-6

-17 17

-15

-00

2

-8 -3

8 3

13

9

-57

-2

-1-2

9-0

-9

RIC

-0

-5

1
3

-16

0

NAN

BRI

1

-1
3

CKM

-0

HTS

LWD

NEN

3
8

9
-3

8
9

2
4

123

-8

-2
1

1
0

0

-6
7

2
7

1

5
1

-5
1

1
2

31

326

-9

-2
9

37

-7
3

7-1
2

2

-37

3

1
3

7
3

6

8
4

1
1

8

-17

5

-1
1

7

2
9 6

2
2

3

-8
3

-2
1

-1
7

-10

-3
5

1
1

7

-2
7

1

-9
6

-2
1

9

-6
5

-1
3

TYN

MAY

17137

PB
6

2SHL

OST-8

-322

2
0

4

3
5

-1
7

5

-2
7

-203

-15

OST

Figure I-06 Power Flow Diagram Winter Peak 2015/16

-023

-1-2
3

-023

-0-2
3

5-4
6

-646

 

 

 

 

 

 

 

 

4

14

-5

-14

 

 

 

 

-13 11

-11

6
-7

-1
7

-8
3

1783
1151

-1
3

1
5

-1
5

41
2

-4

-1
2

-5
0

1050

-831

5

-3
1

-1
7

-4
0

1141

-1
2

-3
2

1032

  

 4

-56

-15

44

15

-1
2

5
7

12

-57

6
3

1
9

8

-8
4

-1
9

8

-676
5

0

-3-6

-1
3

6

-19

1-9

-4

-5
9

45
9

6
0

-1
6

-5
9

33

-83

-4
0

8
4

 

 

 

 

  

 

-18

207

3
3

-2
0

3

-1
6

9

-6

 

 

 

-1
6

-3
3

1
1

1

-1
2

-3
1

1
2

3
1

-3
1

1
2

3
1

2

-31

-3
7

7
3

3
2

0
-2

5
-6

30

92

-9
1

3
9

-9
3

-4
0

9
3

-1

-2
5

12
5

-2
5

1

0

-1

27

1

-27

4

-15

-4

15

1
5

-0

-1
805

-1
3

1
3

-7
4

6
7

-9

-5
4

4
7

8
8

-1
9

1

-8
6

1
9

2

  

-3
1

1
3

1
3

3
1 -6

6-1
3

  

-2
2

2
5

5

-5
0

-4
2

4
9

4
2

 

 

 

-5
2 2

-7-8

7

2
67

2
6

1

-3

1
2

5

1
7

1
7

8

1

-1
7

8

-3
1

31

-15

-1314

53

2
7

14

-9

-1
6

4
0

8

-94
0

8

-47

117

-23

313-8
1

8
1

-1
2

-5
1

12 14   

-4

0

3
3

-33

-1
7-4

1
2

4

  

  

-2

13

2

-7

-21

1

21

-1
3

-5
5

-3
1

3

31

-2

13

-3

-13

2

-6

52

1
3 4

-1
2

6

 -1
4

1
4

-4

-1
2

4
5

3
7

-53

 
RAF

-1

-2

-1
7

8 1

-8 -8

-1
4

-4
4

21
6

    
3

5

0

40

-312

-12

-1
8

 

 

 

 

-4
0

8 9

-66

-1

8

-3

-1
3

-3
1

-1 1
3

2
5

-1

2
2

KKM

-7
3

3
2

-6

2
1

-6

1
3 KKM

1
2

-9

-1
2

-0

-0

2
4

6
-2

5
0

-2
1

3

1
0

2
1

4

-6

KRA

6

 

KUD

1
2

 

-2
6

-8

GGO

-1
3

AD

-1
3

-2
6

-35

3
1

-6

1
5

 

-4
0

4

-1
9

1
9

1
6

GRO

 

 

-1

-1
2

-1
7

-6

AD

KCR

-2

-4
7

INC

-4

-5-1
2

-7-2
6

4
4

1
4

1-5

-1
3

3
1

 

0

FNT

9

1

AD

LPT

-40

-2
7

-44

-2
7

3
3

 

-3
6

KNR

DRO

-2

-2
2

-2
1

28

CA

2
2

6

2 1

-2 -1

SHE

-1
1

0

5
2

-0 -5
5

SNG

   

GRO

KPG

55

5

-3 -6
6

1
9

-1
1

7

CDK

SUR

CDL

BY

-3

6

SAL

CBG

CTN

KNR

KPG

RAL

REM 1
0

-1
5

-3
3

 

BVK

BVK

2

CDU

-6

BRY

-1
3

11

ENN-NI

  

AGY

STR-NI

  

STR-NI

  

CPS

OMA

FIN

-3
1

31

-5
1

-1
2

12-1
2

-4

 

61
6

9

-1
2

4

FNT

ADM

CPK

5

CHE

1
4

  

 

COO

 

BGH

CUI

GAR

-5

-1
1

6

3
6

GLR

MRY

NO

KNV

CPS

19-3
9

-1
939

 

  

-1
939

1
9

-3
9

 

 

 

 -3
3

8

33-8
3

3-8

-3
3

8

-1
0

-2
4

1025

3-9

-1
5

9

-1
5

12

15-1
2

 

 

 

 

810

-8-1
0

810

-8-1
0 16

19

-16

-19

-81
2

-1
0

-1
2

8-1
2

-812

 

 

 

 

-39

88

39

-88

35-1
0

-3
9

10

-1-2

12

83

190

-83

-190  

 

 

 

2435

-24

-34

-2
9

31

30

-30

 

 

 

 

3

34

-3

-34

-5-2
0

520

-5-2
0

520

-6-2
2

422

-6-2
1

421

-1
0

-3
5

1036

-1
0

-3
4

1034

932

-9-3
2

932

-9-3
1

-6-2
3

-123

-6-2
4

-124

-510

3-1
0

-9-3
3

933

-9-3
3

933

-7-2
6

726

-7
726

-4-1
7

317

-1
7

317

  

  

 

1042

-1
0

-4
2

1642

-1
6

-4
2

522

-6-2
2

622

-6-2
2

117

-4-1
7

-6-2
1

621

-6-2
1

621

134

-6-3
3

133

-7-3
3

729

-8-2
9

729

-8-2
9

-1
0

-3
6

536

-1
0

536

526

-9-2
6

526

-9-2
6

  

  

  

  

-0

-4 1341

-1
2

-4
1

 

 

 

 

1341

-1
2

-4
1

0

-1
2

-212

-15

1

-30

0-0

948

-1
2

-4
8

948

-1
2

-4
8

265

-1
8

-6
5

-1
464

-1-6
4

-0-2
7

-0

00

-0-0

-1
4

-5
9

859

-1
4

-5
9

59

-1-6

623

-6-2
3

522

-5-2
2

1040

-1
0

-4
0

1142

-1
1

-4
1

0-0

-00

0-0

-00
54-0

-5
40

0-0

-00

  

  

  
540

-0

859

-1
5

1-3
4

-134

-3
3

-1
24

2812
4

-2
0

-7
0

370

3

8

-3

-8

-5
1-0

4
9

0

21-2
4

-21

24

-12

47

12

-47

-4
3

81

-2
3

-8
1

29

-3-9

-2-2

12   

  

-1-2

-3

-2
9

-4
1

3042

21-4
9

-2
0

49

5130
5

-1
13

-3
02

1
23

1
88

-6
7

-1
88

  

  

-0-2
9

029 -838

8

-37

36-3
5

-3
8

35

8

-2
9

-1
1

29

-9

100

14-9
9

31-6
9

-2
47
2

-1
3

-6
6

-1

67

-6
7

-1

67

-367

1-6
7

-367
-6

7

-7-1
3

14

 

 

 

 

6

-6-1
6

0-3

-13

-1
0

-1
3

913

1016

-1
0

859

-1
5

-5
9

-3
3

-1
24

2812
4

429

-5-2
9

5

29

-5

-29

5

12

-5

410

-7-1
0

68

-7-8

 

  

  

  

312

  

  
1033

-1
0

-3
3

1030

-1
0

-3
0

1030

-1
0

-3
0

-64

4-4

-65

5-5 -15

-30

14

-15

-31

1331

6-8

-78

6-7

-67

-9-4
4

044 -9
4

1494

-3
0

-9
4

1095

1461

-2
2

-6
1

1461

-2
2

-6
1

18

-39

-1
839

33

229

-3
6

-3
3

-2
19

2822
0

-1
0

49

-3

1614
6

-1
46

981

-1
4

-8
0

981

-1
4

-8
0

 

  

  

  

8-3
0

-830

8
-830

-2

51-51

-2

51

3

-51

-2-6
9

369

-2-6
9

3691

-2
9 -1291

-2
9 -129

5

14

-8

-14

326

-3-2
6

326

-3-2
6

424 -5-2
4

-1
1

-4
2

1243737 -7-3
6COLLIM-NI

ENN-NI

TMN

BPSBVG

EDE

EDE

BPS

CAR

CAR

CAS

CAS

CAS

HAN

KPS

MOYL2-

HAN

-2
28

KEL

MAG

KEL

LIS-NI

LIS-NI

DRU

TAN

PMR

TMN

CRG

AIR

 

  

16

KHL

LSE

LSE

MLC

2

KNM

BGF

BGT

KGN

BPL

 

  

  
  

  

 

  

  

 
  

 

 

 

  
 

  

 

 

  

  
  

  

 

  

  
  

 

 

  

  
  

  

 

 

  

  
  

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  
 

 

 

  

 
  

  

 

 

 

 

 

 

  

  
  

  

 

  

 

  
  

 

  

  

 
 

 

  

  

 
  

 

  

  
  

 

 

  

  
  

 

 

  

  
  

  

 

  

 

  

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

  
  

  

 

  

  
  

 

  

 

 

  

  
  

  

 

  

  
  

  

  

  
  

  

 

  

  
  

  

 

 

  

  
  

 

  

  
  

 

  

 

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

CASH

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

 

 

  

  
  

 

 

 

 

  

  
  

  

 

  

 
  

 

 

 

 

  

  

  

  

 

  

  
  

  

 

 
 

  

 

  

 

 

  

 

 

 

 

  

 

  
 

 

 

  

 

 

  

 
  

 

 

  

  

  
  

   

  

  
  

  

 

  

  
 

  

 

  

  
  

  

 

BGF

 

  

  
  

  

 

  

  
  

  

 

  

  

 

  

 

 

  

  

  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

  

  
  

   

  

  
  

  

 

  

  
  

  

 

  

  

  

  

 

 

 

  
  

  

 

  

  

    

 

 

 

  
  

  

 

  

  
 

  

 
 

 

  

  
  

 

 

    
  

  

 

1

-1
4

-2
2

-12 -12

-5

-1
6

KMT

AGH

ANT ANTBMA

BAN

 

  

  

  

  

 

  

  

 
 

 

  

  

  

   

BNH BNH

BNM

CAM

CEN CEN

COL

CAS

CASCAS

 

-5
4

CPS

CPSCPS

CPS

CRE CRE

DON DON

DON

DUN DUN

FIN-NI FIN-NI

3

GLE-NI

LAR LAR

KNO KNO

LMR

LOG LOG

MKL

NAR

NEW-NI NEW-NI

RAT-NI RAT-NI

ROS ROS

SPR SPR

TAN TAN

WARWAR

-3
0

DON

-3
6

BNM
27

BMAGLE-NI

-5

TAN

SCOT2-

 

 

 

 

 

 

 

 

  

31

-4

-2
6

 

-5
9

BAN

TAN

0

4

 

8

-2
9

 

NAR

 

  

  

 

  

 

  

 

  

  

 

 

 

  

  

 
  

 

  

  
  

  

 

  

 
  

  

 

  

 
  

  

  

-4
9

 

6 -1

MAN

SLK

FLN

6

  

  
  

    

 

  

  

  

 

 

  

  

  

  

 

  

 

  

  

 

 

  

  
  

  

 

 

 

 

 

 

 

 
 

  
  

 

  

 

 

 

  

 

  

  

 

  

 

  

  

  

LOU 1.0000

1.00000.9670

* 
0

-0

-6
7

1

* 
6

7 2

1.0000

1.00000.9670

* 
0

0

-3
3

1

* 
3

3 1

WOO

1.
00

00

1.
00

00

* 0

0

0

* -0

-0 0.
98

20

-0

POR

BRI

CLA

1.0000

1.00001.0000

* 
0

-0

-7
8

4

* 
7

8 -0

CLN

BVK

GLE

CFM

KNR

 

 

TRI  

 

LMR

-3

-0



48 -1-7

-0

7

1
5

-13

-16

12

14

-12

-14

-88

11

4

-1
1 -2

1
1

7

-34

42-41

42-41

6 -5

17

-8

-14

8

14

-4

2
9

1
2

-29 2-2

8
7

-8
7

-2

8
6 2

-3
9

-1
0

3
9 3

3 5

-3 -6

-23

21

23

-21 21

23

1
9 5

-2
8

5
4

6

-5
4

-1
1

13

-1
3

-2
0

-5 -3

1

-6

-2

-1
8

4
7 2

50

-9 7

1
4

-6

-2
5

-15

489

-9

-7

0

-19

-1
8

1
96

-6
2

-6

-6

-6

6

9

14-1
7

5

-2
3

-1
0

2
3

7

-2
8

-1
2

21

16

-21

-16

1
3

-20

-13

2
0

-2
0

14

-17 16

-1
2

12

0

-30

8

1
1

-5

-1
1

6
2

-6
0

-1
9

1

1
9 -2

2

-129

131

-20

-2
8

1
0

2
9

-1
0

2 4

-2

-4

-28

9

28

-11

-4
3 -6

4
3

7

100 -100

10

44

5

-43

-22 22

1

-1
1

1
5

1
1

1
2

2

-3
9

-1
2

2

3
9

1
2

2

-3
9

-1
2

2

-6
0

2
0

60

-22

-8

4
2

3
8

-42

-45

9

6

-4

2

-30

-4

-23

-9

23

9

9

8

-11

-3
1

-2
3

3
1

4

-1

1

-1

3

1
6

1
0

-1
0

1
0

-8

-17

-28

-27

6

2
7

-6

-32

3

-14

-135

8 4

-8

-5

-6
1

-0

6
3 5

4
7

1
2

-4
7

-1
1

8

-8 8
-9

4
5 8

-31

-4

-1

4 1

-4

19

4 -2
0

-27

-3
8

2
5

38

-24

60

6

-59

-5

3

-3

3

-31

-6

30

6-6 26-26

4
9

-2
4

-4
8

1
8

5
-5

-13

11

1
0

2
5

-1
0

-23

10

25

-10

-2
3

1
1

2
3

-1
8

-20

-10

3
8

1
9

7
4

-7
4

-1
7

2

-4
0

-9
7-2

3

-3
2

6

-3
5

1
8

1

0

17

5

-21

-2

21

2

-1
5

8

-5

1
5

9

-1
5

8

-7

1
5

9 -1

6
9

-1
4

3
-3

16

-1

-16

1

-1 -7

1 2

-19

-9

5
4

1
5

-14

-0

-0

0

-1

0

0

-1

9

2

0

0

-4

-5

4

4

-1
0 -0-4

18-18

-8 8

-4
7 23

-14

-23

14

5
7

1
0

-5
6

-7

-6

-36

-4

9

4

-9

26

5

-5

34

8

28

-1
1

9

7

-88

5

23

-0

32

19

3
2

6

1

2
3

-9

-14

-4

1
2

0

-1

-1

-3-9

8

1
2

-14

1
7

-1

18

2
8

9

1
7

6

1

-23

1
8

9

-1
4

0

-12

-9

0

-7
6

-11

7

1
3

-8

5

-3
4

-8

2

-1

0

-8

-7

8
0

-3
7

-25

-1
0

-5
6

1
0

2
1

0

-6

-2

-7

1
0

2
3

-7

-14

-0-12

-8

137

-50

5

-1
1

3

-6
9 7

-8
6

5

-8
0

-6

30

4
4

1
7

6
3

GWE

-6

4

31

3
9

-39

-43

1

-2

24 -24

-13

-13

-54

-5
-6

0
-0 -0 -0

-0

6

4
6

0

4 3

-4 -1
8

4
2

-7
7

0

16

5

-2
3 -3

2
3

3

-3

-8

-1

15

-186

-2 2

6

-6 -6

17

5

-17 -5

10

-2

-10

4

11
9

1
3

26

8

-26

2
7

-1
1

16

7

-16

-4
4

2
5

-2
5

-1
0

-4

13

-5 5

7
5

7
5

1
1

-2

-1
1

-2
4

0

2
4 -1

-8

16

8

-17

-1

-4

1

-0

-15

8

-1
8

13

-6

5

4

-1
0

-1

8

-5

-8
0

-3

6

4

1
4

-1

1
5

-2
1

0

2
0

-4

-0

4

2
-4

-1
4

1
4

2
3

-2
4 -5

-0

-8

-18

-2

1

-4

1

-9

2

-10

-12

-8

-2
4

14

-7

-18

-3

1
2

8

-6

41

-33

-2

STR

ARV

5
6

KER

ARK

ARI

-1
5

3

-6

-8-30

-1
6

72

1

-64

67

1

-3

1

2
8

SRA

2

9

-9

28

-28

2
7

62

-0

3

IKE

1
8

1
1

7

CLW

-2220

-62

PLS

DOO

-4
5

-4

-1
1

-0

SH

-16

1
8

-6

-13

KKY

-4

2

13 -8

-5

-14

BLK

-06

36

1 6

-26

-2

-14

1
4

1

DRM

-2
5

-6

-4
2

DFR

-5
0

3

5
1 -5

-11

-30

9

30

-18

4

-5

4

-4
4

-1
2

NEW

0

-17

0

4

-0

ATH

31
3

-21

-11
ANR

6

PRO

-7

1
4

1
1

-9

-5

1
5

8

-13

2
0

MAY

-1
9

-4
4

3
8

-0

-4

2

1
2

-2

-2
5

-4

DSN

3
2

KRA

6
2

CUL

4
4

RAF

5

-6

-3
2

-1

SVN

FIN

-2
4

 

 

-1
1

0

LIM

1
0

1
1

-1
5

GAE -1

CD

18

25

67
-7

-5

-1
0

CHA

GIL

 

BEG

ARK

CRA

PA

FIN

FIN

BOG

CKM

KTL

WAT

BDN

KTN

WHI

OLD

LIB

SH

MP

THU

AHA

BK

LOU

-8

AD

GLE

-3

DAL

14

CUS

TSB

NAV

8
0

KLS2
4

-1

13
-4

BLI

FAS

 

2
4

-1
4

RAF

TBG

MID

LWD

-5

3

SOM

PB

GCA

1
7

2

FAS T

WEX

2
4

-0

GLA

BAL

WOO

-2
7

-2

LOU

INC

GRI

TH

GI

MUL

-1

COR

STR-NI

3
3

FLA

1
5

COS

LA

DGN

-1
8

BRYRSY

AD

1
4

-1
2

KLN

CSH

AA

-1
4

-1
1

1
1

-4

-1
1

MTN

MUN

-2
1

-7
5

-7
5

2
0

-2
1 AUG

DRU

ENN

34

24 KRA

KBY

MR

COW

MAC

-18 CLA

CLA

CGL

TRI

CLH

IA

CRO

CDU

1
0

4

DYN

KLN

4 MW

0 MW

391 MW

CKN

0 MW

OUG

DER

KIN

CDU

1 MW

0 MW

CVW

GI

MOY

MEE

BIN

GOR

RRU

LIS

DRY

DDK

CL

CF

SLI

LET

TLK SOR

TAW

AGL

LSN

ATE

KUR

DMY BAN

RAT

MAL

CBR

FLA

0 MW

0 MW

2
5

-28

ISH

TB

TB
MCE

BOL

TBK

-3

9

-3

CUN

2

-1-2

01
5

2

-1
5 -3

-4

-1
6

1
6

3 GOL T

COL

-23

KLS

ATY

8

SRA

-23
2

TON

GOR

RNW

MAY

SHL

PLA

-3

MLN

TIP

BAR
CAH

BUT

CUL

5 MW

300 MW

3 MW

TRL SK

MP

GAL CSH

SCR

0 MW

6 MW
3 MW

CLN

DLT

CDY

SKL

0 MW

MTH

GOL

NW

RYB

BRA

I-08

BDA

MON

 

 

 

   
 

 

  

 

 

6 MW

3 MW
4 MW

4 MW

0 MW

0 MW

0 MW

0 MW

1 MW

0 MW

0 MW

0 MW

3 MW

0 MW

0 MW

1 MW

4 MW

271 MW

271 MW

271 MW

1 MW

137 MW

1 MW

0 MW

0 MW

384 MW

0 MW

2 MW

0 MW

2 MW

91 MW

4 MW

10 MW

0 MW

8 MW 5 MW 0 MW

1 MW
1 MW

8 MW

5 MW

3 MW

15 MW

0 MW

1 MW

9 MW

0 MW

6 MW

354 MW

8 MW

-215 MW

3 MW

8 MW

6 MW

69 MW

9 MW

0 MW

1 MW

118 MW

6 MW

29 MW

20 MW

17 MW

340 MW

8 MW

5 MW

11 MW

40 MW

20 MW

10 MW

14 MW

150 MW 14 MW

9 MW

65 MW

4 MW

1 MW

25 MW

380 MW

0 MW

0 MW

1 MW

1 MW

9 MW
0 MW

6 MW

0 MW

6 MW

0 MW

0 MW

0 MW

0 MW5 MW5 MW

0 MW

0 MW

7 MW

1 MW

5 MW
5 MW

150 MW

3 MW

2 MW

350 MW

0 MW

2 MW
3 MW

0 MW 0 MW

4 MW

1 MW

4 MW

4 MW

10 MW

0 MW

326 MW300 MW

8 MW

3 MW 2 MW

11 MW
19 MW

5 MW

25 MW

1 MW

2 MW

5 MW

0 MW

0 MW

0 MW

200 MW

-1
1

3

 

-3
3

MAY

 

LOU

HN HN

TAN

0 0
00

DSN

MP

MP

-76

205
WOO

MP

1
3

0
-0

-5

-1
3

3

-0

BWR

-0

TIV

INC
CTY

COO

6

-1

-16

-6

1

-13

-38

4 3

1
3

-5 -1
3

33 -33

9

-1 1

-3

-00

2

-7 -3

7 3

14

19

-67

2

-1-2

-3-16

-18

RIC

-0

-5

1
3

-16

-5

NAN

BRI

1

-1
3

-0

HTS

LWD

CKM

NEN

3
0

0
-2

9
9

-1
7

211

24

-2
5

1
1

3

-3
2

0

8
1

-8
1

1
3

29

-262 265

-16

1
3

-9
0

70

5

-2
0

-2
1

0

-69

5

3-5 -2
3

-1
7

0

-4
6

-16

5

4
6

9
0

-1
4

1
4

1
7

0

1
3

-7

-29

4

-0

-3
5

-1
3

-4

-1
4

TYN

MAY

38167

PB
0

SHL

-167

OST

2
6

2
9

4

-3
9

-2
0

4

2
4

-292

OST

70

Figure I-07 Power Flow Diagram Summer Peak 2018

11

-7-1
1

6

-1
1

-1
8

1

-1

1

4

13

-5

-13

1

-0

-1

0

-2 1

-1

4
-6

00

00
1452

-1
6

17
-1

7

513

-6-1
3

-2
065

18-6
5

-4-8
4 284

-1
4

-3
3

834

-9

-2
6

726

  

 -6-1
4

614

-22

7

6

-7

2
1

9
9

-4
2

-9
9

-0

0

-3-0

-2-6

-1
3

6

-89

8-9

-9

-2
1

92
1

2
1

-9

-2
1

34

-80

-4
1

8
1

 

 

 

 

  

 

10

169

-3-1
6

7

 

 

 

 

 

0

-2
7

1
1

-5

-1
2

-3
1

1
2

3
1

-3
1

1
2

3
1

3

4
7 -11

-12

-2
3

-4
2

1
7

-7
6

-1
1

20

167

-1
6

5

1
6

2
2

-1
9

-2
2

9

1
3

4

-9-1
3

4

1
3

4

-9

0

-7

24

7

-24

9

-12

-10

12

-0-0

-205-8
8

-8
2

4
9

0

-5
9

3
4

9
1

-1
7

1

-9
0

1
7

1

 

 

 

-2
4

1
2

1
2

2
5 -4

3-8

  

-2

2
4

5

70

-9-0

 

 

 

-5
3 3

-3-9

8

3
18

3
1

1

-3

2
0

8

-0-2
0

8

4
1

7
6

-4
1

-3

2

-30

19-18

52

-1

14

-27

-2
4

2
8

9

42
8

9

35

75

39

315-9
1

9
1

-1
7

-5
5

18 02   

-7

9

2
5

-25

-7-4

34

  
  

4

14

-4

-7

-19

1

19

-9

-3
7

-2
7

1

27

-2

12

-3

-12

-0

55

2
2 7

-8

1
2 2

 -1
2

1
2

-2

-1
2

4
3

8

-51

 
RAF

-0

-4

2

8 1

-8 -8

-1
2

-4
2

42
4

0  00
-4

7

0

0

-315

-73

-2
2

 

 

-2
8

9 -4

-66

3

8

-3

-1
2

-2
4

-2 8

-1
3

4

9

2
4

KKM

4
2

2
7

-6

2
5

8

1
3 KKM

-1
1

1
2

 

-9

-1
2

0

-0

-5
-1

-2
1

1

-2
5

2
1

2

3
0

KRA

2

 

KNR

KUD

1
2

FNT

 

-3
1

-9

GGO

-2
2

AD

-1
3

-2
5

-46

1
2

-2

3
0

ADM

 

-2
8

7

0
0 0

 

 

CKM COU

GRO

 

 

-9

2

-1
7CHE

-6

AD

KCR

4

-3
4

INC

2

-5-1
2

-3-3
1

4
2

5

2-5

-1
2

CPK

2
4

 

-7
7

FNT

9

-3

AD

LPT

0

-1
8

-42

14
0

 

-1
6

KNR

-5

DRO

-1
7

-2
4

-2
4

18

CA

KNV

26

2 1

-2 -1

SHE

-9

-0

0 0

CUI

SNG

  0

GRO

KPG

37

9 -4
9

8

-7
5

NO

CDK

SUR

CDL

BY

MRY

-1

8

SAL

CBG

CTN

KNR

KPG

RAL

REM 2
7

-1
5

-4
0

 

COO

BVK

5

CDU

 

-8

BRY

-1
4

1

ENN-NI

1.
00

00

1.
05

36

AGY

1.
00

00

1.
01

36

1.
00

00

OMA

FIN

-2
6

26

-5
2

BVK

1
4

  

 

 

1318

STR-NI

-7

11

1.
00

00
-1

4.
80

STR-NI

0

-1

-0 -0

0

-1
5

CPS

6

BGH

-3

1

-8

GLR

GAR

 

 

 

 

 

 

 

 

-1
7

-9
3

193

2

19

13

-4

413

-4

-7

24

6

-24

10
-1

0

40

37
-3

7

1338

-1
3

-3
1

2819
8

-2-0
0

1319 -1
3

-1
9

018

-0

1233 -1
2

-3
3

1334 -1
2

-3
4

-3-0

00

215

-5

-1
5

-8-2
3

323

-8-2
3

323

-2
0

-4
8

1448

-2
0

-4
8

1448

1224

-1
5

-2
4

1224

-1
5

-2
4

-651

-9-5
1

-1
5

0-5
1

10
-1

2
7

-8
-6-1

8

-218

-6-1
8

-218 8 823

-8

-4-1
3

313

-4-1
3

313

-9
925

-1
0

-2
7

1028

-1
0

-2
8

1028

1231

-1
2

-3
1

12
-1

2

-3
1

0

00

5
-6-1

7

5
-500

00

0

0

00

00

-8
8

0
0

0
00

0

0

-427

-2-2
7

-427

1037

-1
2

-2
3

-6-1
4

6

-1
4

614

5-1
90

-6

19
0

-1
22

4

122

-1
5

-1
22

4

122-3

00

00

0
00

00

0

14

3

-1
9

619

-6
6

0

0

-4
3

-4-1
3

3

-8-1
9

720

-1
9

19 -1
5

-1
4

1414

-1
3

0

12

25

00

0

1

7

-1

-7

-0-0

-20

12-2
6

-12

26

-4

48

4

-48

-5
4

67

-1
1

-6
7

21

10
-1

1

-3

103

-1
1

-3

-8-1
5

815

-8-1
5

15

55

-86

-55

-7

16
3

4

-7

5-1
90

19
0

3

-57

-357

1

6
6

-0-6
6

29

-3-9

-1-1

01   

 

-0-1

-4

-1
1

-3
8

1138

-5-4
5

546

6938
9

-1
09

-3
84

1
30

2
91

-7
0

-2
90

  

  

16-8

-1
6

8 -837

8

-37

1
0

-1
6

-1
4

16

10-1
0

-1
3

10

-13

67

15-6
6

23-4
1

-2
143

-7

6

-0

-1

0

-9
9

14

12

-3
1

-1
97

2819
8

823

-923

-10

-2313

-3

 

  

-2

-12

0
0

1129

-1
1

-2
9

1127

-1
1

-2
7

27

-1
1

1-7

-37

-7

-27 -9

-37

-9

-37

737

0-1
0

-1100-9 -19

-8

-059 -1
7

-1
25

1012
5

-2
2

-1
42

6
1422

-2
2

-2
2

1422

-2
2

-2
2

20

-3
9

-2
0

17

-1
9

-1
6

1322
8

-1
1

-7
1

-171

6

12
6

-2
0

-1
25

5

10
6

-1
0

10
6

-1
0

00

0

0
0

13
-1

330

13
-1

329

-7

46

7

-46

-7

46

7

-46

2
-160

2-5
9

-160

-5-2
3

523523

14

8 -2
1

-1
4

14

ENN-NI

BPS

BPS

CAR

CAS

CAS

HAN
KPS

MOYL2-

HAN

-2
36

KEL

LIS-NI

LIS-NI

FLN

TMN

1.
00

00

1.
00

00
-1

2.
35

KHL

LSE

MLC

1

KNM

BCM

 

OMS

BGF

BGF

BGT

KGN

RAFF

 

  

  
  

  

  

  

  

  

RAFF

 

AGHADA 

  

  
  

 

 

 

 

  
  

   

 

  

  
  

  

 

  

  

  

  

 

  

  
  

 

 

 

 
  

 

 
 

 

 

  

  
  

  

  

  
  

 

 

 

 

  

  
 

  

 

  

  
  

  

 

 

  

  
  

  

 

  

  

 
  

 

 

 
   

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

  

  

 

 

KLON

 

  

  
  

  

 

  

  

  

  

 

 

 

  

  

 

  

  

  

  

 

 

 

  

  
  

  

 

  

  
  

 

 

  

  
  

  

 

  

 

  
 

 

  

  
  

 

 

 

  
  

  

 

 

 

 

 

KELLIS

 

 
 

 

 

 

 

 

KELLIS

 

 
 

 

  

  

 

 

 

 

  

  

 

  

  

  

 

 

 

  

 

  

  
  

 

 

  

  
  

  

 

 

  

  
 

  

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

  
  

  

 

  

  
 

  

 

  

  
  

  

 

 

 

 
 

  

 

 

 

  

 

  

 

   

 

  

  

  

  

  

 
  

  

 

 

  

  
  

  

 

  

 

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

  

  

  

 

 

  

  

  
 

  

 

  

  
  

  

 

 
 

 

 

 

 

 

 

 

 
 

  

  

 

 

 

 

  

  
  

 

 

  

  
  

  

 

  

  
  

  

 

  

  
  

  

 

 

  

  
  

   

  

  
  

  

 

  

  

  

  

 

  

  
  

  

 

    
  

  
  

  
  

  

 

 

 
 

  
  

 

 

 

 
 

  
 

 

 

 

 
 

  
 

 

 

 

 
 

  
  

 

 

 

 

 
 

  
  

  

 

 
 

  
  

  

BNH

0

0

BNHNAR NAR RAT-NI RAT-NI

ROS ROS

KNOCRE

CEN

CRE

0
0

WAR

NEW-NI

KNO

FIN-NI

DONDON

ANT ANTBMA

GLE-NI GLE-NI

-1
4

-2
1

8

COL

-1
1

32

-5
9

AIR

-9

-2

LMR

SPR

CPS

CPS

13

CPS

7

CPS

13

19

-1
23

-4

-3

0

12
3

103

-1
5MAG

21

0

12
2

-1
4

BVG

-7

LOG

-1
8

0

CRG

-2
3

14

-6

23

-8 -2
7

BNM

-2

DON

CASCAS

0

00

-2
4

0

TAN

TAN TAN

0

0

BAN

1

-1
6

16 17

BAN WAR

-8 -2
3

FIN-NI

-3
7

37

-1
8

LAR

AGH

0

-21

-1
97

23

DUN

219

12

-1
2

15

29 -1
7

-2
9

-2
3

-1
0

DUN
MKL

3

-9

-176

-3
8

-6

8

PMR

DRU

0

DQN

-5
9

-1
3AIR

CAS

-2
9

-2
9

TAN

BNM

-1
9

 

 

 

 

 

  

 

 

 

16
3

-1
62

-2
7

 

   

-6

0-8

COL

-5-1
9

KEL

LAR

-5

-1
06

-1
06

5

DON

51

23
-2

3

-3
7

7

23
7

 

  

  

  

  

 

 

  

 

  

 

 

-2
27

EDE

 

  
  

  

 

  

  
  

   

 

  

  
 

 

 
 

EDE

 

4

-1
3

CAST6PCAST6Q CAST6RCAST6S

1.0000

1.0000 1.0300

* 
-0

-0
90 13

* 
-9

0

-8

1.0000

1.0000 1.0300

28
89 16

* 
-8

9

-3
8

* 
0

1.0000

1.0000 1.0300

* 
-0

-0
87 12

* 
-8

7

-7

1.0000

1.0000

  
  

  

0

AIR

23

1.0334

CAS

0

-2
3

24

-2
5

CEN

737

14
3

11

 

  

  
  

  

  

 

  
  

4-1
62

 

 

 
  

 
  

 

31

 

TAN

 

 

  

  

 

  

 

  

 

  

  

 

  

  

 

  

5

 

 

  

  
 

    

  
 

 

  

 

 

 

TLE

TLE

 

 

 

 

 

 

  

 

  

  

-1
22

 

 

 

-0

2

7

  
 

LIM-NI

0

0

LMR

13

SPR

-1
3

13

-8

-1
3  

 

 

  

  

  

    
   

 

 

-2
5

-7

1

-13

39

19

SLK

KMT
-4

0

LOG

-1
3

BMA

CAM

11-3

MAN

-2
2

CAR

NEW-NI

0

SCOT2-

 

 

 

 

  

  

10

 

 

 

LSE

BPL

2549

-24

-49

134

-2

-33

 

 

 

 

10

33

-10

-32

0

0

0

0

 

 

 

 

 

 

 

 

27-8

-2
7

8

-1
03
4

10-3
4

10-3
4

-1
0

-2
7

8

26-8

 

 

 

 

3-9

-1
5

9

-1
4

12

14-1
2

 

 

 

 

-1
0

-2
5

1025

1010

-1
1

-1
0

1010

-1
1

-1
0 0

0

0

0

0

0

0

0

2
4

-1
0

-2
8

1
0

-012

-1
7

-1
2

0-1
2

-112

 

 

 

 

-1-2
2

BRI

1

CKN

CLA

* 
0 0

-7
0

-1
9

* 
7

0

23

BVK

CFM

GLE

KNR

TRI

34

 

 

 

 

 

 

POR

LOUTHB

* 
0 0

-7
7

* 
7

7

28

* 
0 0

-1
2

* 
3

8

14

-2
4



1
1-3 0

-1
5

-2

15

1
2

-10

-12

9

11

-9

-11

1-1

11

4

-0 2

0

-2

-15

18-18

18-18

-15 15

-7

-14

-2

14

2

-2

9 -3

-9 2-2

3
4

-3
4

3
4

3
4

-3
4

3 -3

-3 -4

7 1

-7 -2

-4

6

4

-6 6

4

7 -1

-3
1

-1 -0

1 -4

-7

2

-1
0

-2 -0

-0

1

-1

-2

1
7 -2

22

-4 1

-2
6

1
0

-5

-12

328

9

-0

3

-5

-8
86

0

10

-3

-3

-1
0

12

22-0

2

4 -3

-4 -0

4 -3

-1

5

1

-5 4

0

-5

9
-9-9

-0 -1

-3

3

10

-33

11

2
1

-1
1

-2
0

8
-8

-1
6

1
2

1
6

-1
3

13

-40

40

-12

-4 3

4 -4

6 0

-6

-1

-10

-1

10

-1

-1
8 -6

1
8

6

32 -32

7

19

7

-19

8 -8

4

1
5 -8

-1
5

5
2

4
7

-5
2

-4
8

5
2

4
7

-5
2

-8
0

-4
7

80

46

3

-5 1
2

5

-20

-6

-13

-2

2

-13

-4

-23

-10

23

9

-7

-21

6

-2
9

-1
5

3
0

-1

-32

-3

-30

2

1
0

1
0

-1
0

-4

6

11

22

20

-9

-2
0

8

2

1

8

12

2 0

-2

-1

-2
1

1

2
1 -2

3
7 -5

-3
7

5

9

8 0
-1

1
0 0

-12

-1

-0

1 -0

-7

8

7 -1
0

-7

-2
3

7

23

-7

-1

13

1

-13

-10

10

-8

-2

3
0

6

5-5 5-5

8
2 -8

-8
2

5

1
7

-1
7

-20

8

8

2
6

-8

-26

8

26

-8

-2
6 7

2
6

-3

-7

-6

1
0 6

4
7

-4
7

-2
8

-1
-1

1
0-1

2

-1
3

8

3
3

1

1 -1

-0

-14

4

-7

0

7

-1

-9
5

-2
7

9
5

-9
5

-2
8

9
5

1
7

-2
9

8

-2
0

2
0

8

4

-8

-4

2 3

-2 -8

-7

-3

2 2

-3

-1

-2

1

1

-5

3

4

6

-1

0

-0

-9

3

9

-4 5 -43

18-18

11 -10

-3 8

-9

-8

9

3
4 2

-3
4

12

2
4

-18

7

-4

-7

4

5

3

-4

27

1

-34

-9
9

-7

-28

-1

26

-0

2

5

1
3

8

3
1

1
5

-10

9

-2

9
9

4

-1
1

-0-6

-8

4

-4

-1
1

-1

1

-4 0

0

-1

5

-4

1

-2

-9

0

-8

6

6

-1
0

1

-8

7 8

21

4

-1
1

-9

7

1

-1

2

2

3
4

-6
7

-26

-9
8

-7

1
6

1
3

2

-6

-0

-3

-5

-6
0

-7

-9

-73

2

-12

-22

-3
0

-71

2
9

-1
5

-3
4

-3
0

-3
4

3
0

34

3
2

3

7
8

GWE

-5

2

13

-4
8

-32

-31

32

-2

5 -5

-2

-22

-2

-1
-2

0
-0 0 -0

-0

-6

8

-9

1
3

-1
1

-1
3

-2
1

3

-1
0

0

19

9

-5 2
3

5 -2
3

-7

-25

30

-20

-6 6

-20 20

-11

-6 -3

17

3

-17 -1

2

-7

-2

0

6-0

2
0

5

5

-5

-9

1

-13

-2

13

-1
1

1
1

2
2

-2
2 -9

-3

4

-1 -0

3
9

3
9

4 -5

-4

-9

-3
2

1
0

3
2

-8

-6

8

6

-12

-18

12

-0

-9

25

-5

20

10

1

-0

-1

5

-3

-8

-3
4

-2

3

3

1
3

2

-7

-1
3

2

1

1

0

3

1
5

-1
6

9
-1

0

1
2

-1 0

-3

11

7

-5

-4

5

-5

-5

-0

-12

-10

-1

-9

-9

1
0

-4

-2

2

5

7

29

2

3

STR

ARV

7

KER

ARK

ARI

2
0

-7

-4

-5-6

7

12

13

-12

21

6

5

-6

-2
2

SRA

-3

-9

8

-13

13

-1
2

82

10

-6

IKE

5

8

6

CLW

47-48

-82

PLS

DOO

-7

-2

2
3

0

SH

-10

6 -6

-4

KKY

-4

-0

4 -1

0

-5

BLK

-1
2

8

18

-6 -24

13

1

4

-4 -2

DRM

-2
6

-3

-1
3

DFR

-3
5

-2
5

3
5

2
4

21

-22

-22

22

-5

-4

1

2

-1
0

-3

NEW

0

14

-29

18

-3

ATH

-41
0

-6

-11
ANR

-1
0

PRO

-1

1
1

7

2

-1

7

-3

-4

-0

MAY

0
4

-8

3
4

-0

-0

-3

2

-1

-8 -3

DSN

-3
3

4

KRA

0

CUL

-0

RAF

-9

-4

7

-5

SVN

FIN

-1
0

 

 

-1

0

LIM

8

1

7

GAE -3

CD

5

-3-12

32
-2

9

3

CHA

GIL

 

BEG

ARK

CRA

PA

BDA

FIN

FIN

BOG

CKM

KTL

MON

WAT

BDN

KTN

WHI

OLD

LIB

SH

MP

THU

AHA

BK

LOU

2

AD

GLE

3

DAL

-19

CUS

TSB

NAV

3
4

KLS8

2

1
4

BLI

FAS

 

1
0

-1
3

RAF

TBG

MID

LWD

2

-1
4

SOM

PB

GCA

2
8

FAS T

WEX

9

-1

GLA

BAL

WOO

9

-7

LOU

INC

GRI

TH

GI

MUL

6

COR

STR-NI

-2

FLA

9

COS

LA

DGN

-1

BRYRSY

AD

9

-7

KLN

CSH

AA

-3

-7
7

-3 -8

MTN

MUN

-1

-3
9

-3
9

1
-1 AUG

DRU

ENN

15

1 KRA

KBY

MR

COW

MAC

-5 CLA

CLA

CGL

TRI

CLH

IA

CRO

CDU

-2

1

DYN

KLN

12 MW

1 MW

108 MW

CKN

1 MW

OUG

DER

KIN

CDU

1 MW

0 MW

CVW

GI

MOY

MEE

BIN

GOR

RRU

LIS

DRY

DDK

CL

CF

SLI

LET

TLK SOR

TAW

AGL

LSN

ATE

KUR

DMY BAN

RAT

MAL

CBR

FLA

0 MW

0 MW

8

34

ISH

TB

TB
MCE

BOL

TBK

3

-9

-2

CUN

5

-2-4

2-1
9

1

1
9 -2

-11
5

-1
4

0 GOL T

COL

60

KLS

ATY

-11

SRA

3-2

TON

GOR

RNW

MAY

SHL

PLA

1
6

I-09

MLN

TIP

BAR
CAH

BUT

CUL

14 MW

0 MW

10 MW

TRL SK

MP

GAL CSH

SCR

0 MW

19 MW
10 MW

CLN

DLT

CDY

SKL

1 MW

MTH

GOL

NW

RYB

BRA

 

 

 

   
 

 

  

 

 

18 MW

8 MW
12 MW

13 MW

0 MW

1 MW

1 MW

0 MW

2 MW

0 MW

0 MW

0 MW

10 MW

0 MW

0 MW

3 MW

11 MW

166 MW

0 MW

0 MW

3 MW

107 MW

2 MW

0 MW

0 MW

160 MW

0 MW

7 MW

0 MW

5 MW

62 MW

11 MW

30 MW

0 MW

24 MW 14 MW 0 MW

2 MW
2 MW

25 MW

14 MW

10 MW

16 MW

0 MW

3 MW

27 MW

0 MW

18 MW

0 MW

24 MW

-280 MW

10 MW

24 MW

17 MW

80 MW

26 MW

1 MW

4 MW

48 MW

17 MW

29 MW

20 MW

17 MW

110 MW

8 MW

5 MW

11 MW

40 MW

20 MW

10 MW

14 MW

100 MW 14 MW

9 MW

65 MW

4 MW

1 MW

25 MW

0 MW

118 MW

0 MW

2 MW

3 MW

26 MW
1 MW

19 MW

0 MW

17 MW

0 MW

0 MW

0 MW

1 MW14 MW15 MW

0 MW

0 MW

22 MW

4 MW

15 MW
16 MW

78 MW

9 MW

7 MW

0 MW

0 MW

7 MW
9 MW

1 MW 1 MW

13 MW

3 MW

12 MW

4 MW

30 MW

0 MW

138 MW0 MW

8 MW

3 MW 2 MW

11 MW
19 MW

5 MW

25 MW

2 MW

5 MW

14 MW

0 MW

0 MW

0 MW

118 MW

-1
1

2

 

-3
9

MAY

 

LOU

HN HN

TAN

1
2

2

-2
4

2
4

-1
2

2

DSN

MP

MP

-45

7
WOO

MP

4

0
-0

-1-4

-1

0

BWR

-0

TIV

INC
CTY

COO

3

-2

-19

-3

1

-20

-34

1 15

-2 -5

-4 4

1

9 -9

-4

-00

2

-3 -1

3 1

0

5

-21

8

-1-2

-1-8

-5

RIC

-0

-2

6

-3

-10

NAN

BRI

1

-6

-0

HTS

LWD

CKM

NEN

-0
0 -1

2

108

1

-3
2

1
1

2

-1
9

-0

1
8

-1
8

1
1

-36

1 -1

32

3
0

-1

58

4
2

-2-1
0

7

-57

5

6-4
2

-5
0

-1
8

7

-9
4

-16

1
7

9
5

1

-3
2

-4
9

1
8

8

4
4

-9

39

0

0

-74
9

-3

-1
2

TYN

MAY

-3768

PB
-0

SHL

-68

OST

0

8 -1
8

-7 -1
2

-8

OST

27

Figure I-08 Power Flow Diagram Summer Night Valley 2018
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TRANSMISSION FORECAST STATEMENT 2012-2018 

 J-1

APPENDIX J  SIZE A3 GEOGRAPHICAL MAPS 

A p p e n d i x  J  con t a i n s  g e og r ap h i ca l  ma p s  of  t h e  al l - i s l a n d t r ans m i s si o n  sys t e m  i n  A3  f o r m at .  

Maps are  pr esented  i l lust rat ing  the  a l l - is land t ransmiss ion  system as  i t  ex ists  a t  the  

beg i nning  Ju l y  of  2011  and as  p l anned at  the  end of  2018.  
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