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The level of maximum demand is currently similar to 2005 levels, and the 
forecasted growth levels for the next seven years have also been reduced year on 
year compared to previous years. The generation portfolio capacity assumptions 
have not changed significantly. It is not clear however how the global economic 
slowdown will affect the funding of assumed projects. 
 
With the introduction of the SEM in November in 2007 the capacity payments are 
designed to incentivise new entrants into the market and reduce deficits.  This 
statement is used to monitor generation surplus/deficits in this regard and the 
analysis confirms adequate plant surpluses are anticipated in the short term.  
However, investments may be made in generating plants that may otherwise have 
been decommissioned to take advantage of the capacity payment incentive. This 
may create problems into the future as this plant may be less reliable than modern 
generating plant. It was this reason that an extra contingency study to include an 
extended large generating outage in Section 5.4 has been included in this 
statement.   
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Glossary of Terms 
 
 
COPT   Capacity Outage Probability Table 
PWCBM  Peak Which Can Be Met 
ACS   Average Cold Spell 
DCMNR  Depart of Communications, Marine & Natural Resources 
DETI   Department of Enterprise, Trade & Investment 
LOLE   Loss of Load Expectation 
NLLS   No Load Loss Sharing 
FOP   Forced Outage Probability 
SOD   Scheduled Outage Duration 
PCC   Peak Carrying Capability 
EUE   Expected Unreserved Energy 
TSO   Transmission System Operator 
CDGU   Centrally Despatched Generating Units 
CHP   Combined Heat & Power 
GAR   Generation Adequacy Report 
SEM   Single Electricity Market 
CCGT   Combined Cycle Gas Turbine 
OCGT   Open Cycle Gas Turbine 
CAES                       Compressed Air Energy Storage 
UoS                          Use Of System 
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Appendix A 

 
 
A1 NI Generation Security Standard 
 

SONI and EirGrid jointly commissioned a report to compare generation 
capacity adequacy methodologies in NI and RoI.  It was difficult to make a 
direct comparison between the adequacy standards in place in NI and RoI 
due to the different methodologies employed.  SONI adopted a standard of 
70 days per 100 years, pre 2006 and investigated only the winter period.  
RoI historically made their adequacy assessment by analysing each half 
hour period throughout the year and adopting a LOLE standard of 8 hours. 

 
The input modelling assumptions for both NI and RoI approaches were kept 
constant.  The conclusion reached was that in order to maintain the 
standard on the NI system as given by the previous NI methodology, the 
whole year equivalent standard LOLE was 4.9 hours/year. This compares 
with the RoI standard LOLE of 8 hours/year. 

 
Although the ratio of the LOLEs would indicate that the NI standard is 
considerably more rigorous than the RoI standard, it is important to make a 
further comparison of the proportional Expected Unserved Energy (EUE).  
LOLE  is  concerned  only  with  the  likely  number  of  hours  of shortage;  
EUE  goes  further  and  takes  account  also  of the  extent  of shortages. 
 
Figure A1 – Expected Unserved Energy (EUE) 

 

System LOLE 
hrs/year 

EUE 
per million 

RoI 8.0 34.5 

NI 4.9 33.8 

 
The comparison of NI and RoI standards in terms of EUE suggests that the 
apparently more rigorous adequacy standard in NI when expressed in LOLE 
terms is appropriate for NI separate system conditions, that is, for a 
relatively small system with relatively large unit sizes.  The more rigorous 
LOLE standard in NI taken in conjunction with the larger proportional failures 
results in a comparable EUE to RoI. 

 
A2 Load Loss-Sharing Policy 
 

 It was noted earlier in this statement that the existing tie-line arrangement 
between NI and RoI creates a physical constraint that needs to be taken into 
account when considering the application of generation security standards.  
It was agreed that, in the interim period before additional tie line capacity is 
commissioned a separate LOLE would apply in NI and RoI.  There is a need 
to define the impact of the physical constraint to determine the level of 
support that can be provided by each system to the other. 
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The agreed methodology developed jointly by the TSOs is for each TSO to 
carry out an annual adequacy assessment and to apply a No Load Loss 
Sharing (NLLS) policy. 

 
With a NLLS policy each system is obliged to help the other only to the 
extent of any surplus it may have at the time.  For example, suppose that on 
a particular day and time System A has a surplus of 150MW while System B 
has a deficit of 300 MW.  System A would be required to export 150 MW, 
leaving its own position still in balance, while System B would then have a 
deficit of 150 MW to deal with. 

 
A3       Inter System Reliance Values 

 
The TSOs have developed a joint operational approach to capacity 
shortfalls.  It was agreed that the level of spinning reserve would be 
maintained by modifying the interconnector flow.  Further reductions in 
reserve carried, to achieve a minimum level of operating reserve was then 
followed by load shedding by the importing party as a final step to maintain 
system integrity.  

 
To translate this operational procedure into the methodology of a generation 
capacity adequacy assessment requires that each TSO undertakes annual 
adequacy assessments in each system with a formal degree of capacity 
interdependence and appropriate LOLE standard.  This will lead to capacity 
benefits on the island.  This is an interim arrangement until the additional tie-
line removes this physical constraint.  The Total Transfer capacity values on 
the existing tie-line are: 

   
North-South   450MW  South-North 400MW  

 
The recommended values for the standards and the reliance values are as 
follows: 

 
Figure A2 – LOLE Standard 

 

 LOLE Standard 
Hours/year 

Capacity reliance 
MW of perfect plant 

RoI 8.0 200 

NI 4.9 100 
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 Wind Curtailment 
 
As mentioned in Section 3.1.1, it is necessary to curtail wind output in order 
to build accurate demand profile forecasts. This is to ensure a sufficient 
level of conventional generation plant is connected to the network to 
respond to wind variability and to provide sufficient system inertia to 
maintain system stability.  
 
It should be noted that wind curtailment is to ensure system security as a 
result of having large amounts of installed wind capacity connected on a 
small system. Wind curtailment should not be confused or compared to a 
wind constraint. A wind constraint will occur due to network limitations or 
under certain outage scenarios which would result in certain line ratings 
being exceeded. 
 
Conventional generation levels are not be allowed to drop below 380MW in 
NI. The following diagrams show an example of the wind curtailment 
concept. The example uses a typical summer weekend day from our 2016 
medium demand and wind generation forecast. The example also assumes 
that no energy will be exported to neighbouring power systems. 
 
Figure B1 – Demand Profile – Wind Profile 

 

Demand profile - Wind profile
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Demand profile - Wind profile
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Figure B1 shows a typical forecasted summer weekend day in 2016. During 
most of the day the wind output is less than the NI demand except during 
the early hours of the morning when the wind generation is greater (05:30). 
The green area of Figure B1 is the NI demand which has to be met by 
conventional generation i.e. wind generation subtracted from the demand 
profile. When the Demand minus the wind profile reaches levels below 
380MW wind will have to be curtailed to ensure system security. In this 
instance wind generation actually exceeds demand by almost 100MW 
during the early hours of the day. 
 
Figure B2 – Generation Profiles 
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Figure B1 shows a typical forecasted summer weekend day in 2016. During 
most of the day the wind output is less than the NI demand except during 
the early hours of the morning when the wind generation is greater (05:30). 
The green area of Figure B1 is the NI demand which has to be met by 
conventional generation i.e. wind generation subtracted from the demand 
profile. When the Demand minus the wind profile reaches levels below 
380MW wind will have to be curtailed to ensure system security. In this 
instance wind generation actually exceeds demand by almost 100MW 
during the early hours of the day. 
 
Figure B2 – Generation Profiles 
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Figure B2 shows how the demand will be met by conventional generation 
and from wind generation on this particular day. The green area is the level 
of demand that has to be met by conventional generation. Note that the 
lowest level is 380MW. The blue area of Figure B2 is the remaining wind 
generation profile on this particular day.  
 
Another important observation from Figure B2 highlights the importance of 
conventional generation being able to react to the variability in wind output. 
Notice how quickly conventional generation must be able to react to 
changes in demand and to wind output. This is particularly noticeable 
around 12:00pm were demand is rising and the wind output is decreasing at 
the same time.  
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Generation Profiles
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Figure B2 shows how the demand will be met by conventional generation 
and from wind generation on this particular day. The green area is the level 
of demand that has to be met by conventional generation. Note that the 
lowest level is 380MW. The blue area of Figure B2 is the remaining wind 
generation profile on this particular day.  
 
Another important observation from Figure B2 highlights the importance of 
conventional generation being able to react to the variability in wind output. 
Notice how quickly conventional generation must be able to react to 
changes in demand and to wind output. This is particularly noticeable 
around 12:00pm were demand is rising and the wind output is decreasing at 
the same time.  
 
 
 
 
Figure B3 – Curtailed Wind Generation 
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Figure B3 – Curtailed Wind Generation 
 

Wind Curtailment 2016
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Figure B3 shows the potential amount of wind generation that is available 
during the day. The lighter shaded area is the amount of wind generation 
that has to be curtailed to ensure system security. Wind curtailment in this 
instance is mainly during the early hours of the morning when demand is 
low. 
 
This illustration represents what potentially could happen when the installed 
wind capacity reaches the levels mentioned in Section 3.2. It is a worst case 
scenario that could occur using the forecasted wind and demand levels. 
This illustration should not be used to make any financial assumptions or 
decisions. 
 
With the variability and uncertainty of wind it is impossible to accurately 
predict the amount of energy that will be curtailed. Some form of energy 
storage such as Compressed Air Energy Storage (CAES) or traditional 
pumped hydro could help reduce the amount of wind energy curtailed. 
Energy storage also has the potential to increase the level of renewable 
energy utilisation and help NI reach the renewable energy targets 
mentioned earlier in this document. 
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Figure B3 shows the potential amount of wind generation that is available 
during the day. The lighter shaded area is the amount of wind generation 
that has to be curtailed to ensure system security. Wind curtailment in this 
instance is mainly during the early hours of the morning when demand is 
low. 
 
This illustration represents what potentially could happen when the installed 
wind capacity reaches the levels mentioned in Section 3.2. It is a worst 
case scenario that could occur using the forecasted wind and demand 
levels. This illustration should not be used to make any financial 
assumptions or decisions. 
 
With the variability and uncertainty of wind it is impossible to accurately 
predict the amount of energy that will be curtailed. Some form of energy 
storage such as Compressed Air Energy Storage (CAES) or traditional 
pumped hydro could help reduce the amount of wind energy curtailed. 
Energy storage also has the potential to increase the level of renewable 
energy utilisation and help NI reach the renewable energy targets 
mentioned earlier in this document. 
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