
    TEST SYSTEM 

 Modified Republic of Ireland system  

 Generator technical and commercial data from 
SEMO 

 Load and wind time series from EirGrid 
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    INTRODUCTION 

 Increasing variable generation penetration is 
leading TSOs worldwide to re-evaluate and 
increase their operational reserve requirements 

 Net Load forecast uncertainty is increasing, as is 
the regulating and cycling burden on 
controllable generation 

 Greater flexibility is required but are the correct 
market signals being given to incentivise 
investment in flexible plant? 

Objective: 

 Assess the flexibility and market impacts of 
increasing reserve requirements 

    CONCLUSIONS AND FUTURE WORK 

 Least cost modelling may disincentivise flexible generation 

 As reserve requirements become increasingly binding, reserve payment 
structures may need to be adjusted to reflect marginal cost of provision 

 Future unit commitment algorithms can be adjusted to capture the system value 
of increased  flexibility 

    METHODOLOGY 

 Day-ahead and intraday, least cost unit 
commitment and dispatch using FESTIV model 

 System manoeuvrability is calculated as the total 
increase in system power available within a time 
horizon minus load following required within 
that period 

 Generator return is the sum across all dispatch 
intervals of energy generated times system 
marginal price and an uplift payment 

Figure 1: Load and wind time series used 

Table 1: Test system generation fleet capacity  
by plant type  

Figure 2: Nested tasks performed by FESTIV model 

Gen Type No. Units Total Capacity (MW) 

Coal/Peat 3/3 1186 

CCGT 6 2543 

Steam 7 1142 

OCGT 15 973 
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Figure 3: Profit 
per generator 
type given as a 
fraction of total 

profits when 
system is run 
under normal 

reserve targets  

FESTIV MODEL 

RESULTS 

 Increasing reserve targets ensures greater number of units remain online and 
increases the system marginal energy price 

 Inflexible generation benefit from  both these consequences at the expense of 
greater part load operation by flexible generation as  is the case of CCGTs above 
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Figure 4: Total MW by which system output can be changed within 20min at every minute 

 Despite only being binding for 5 hours, the above reserve target tripled uplift 
payments and reduces total generator profits by 4% 
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