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Who are the Stakeholders?  

 Electricity Industry:  Generators;  Suppliers;  System 

Operator;  Transmission Owners;  Distribution Owners 

 Government / Regulator 

 Electricity consumers / general public 

 Academics 
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#1.  Generation Adequacy 

 For a collection of Conventional generators Gn, and a fleet of 

Windfarms Wn, what is the probability that Conventional + Wind 

availability > forecast Peak Demand?  

 Needs results on the correlation of national Wind outputs, at 

time of winter peak demand (1700 weekday Nov-Feb) 

 Particularly interested in the joint probability of near-zero output 

 

 At Stake:  on top of capital costs of 25GW of windfarm ~ £50bn; 

last 5GW of generation capacity costs ~ £2bn capital ~ £300m pa 
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#2.  Onshore Transmission Planning 

 For a collection of Conventional generators Gnz, and a fleet of 

Windfarms Wnz, how much firm transmission capability should one 

construct, for boundaries between the zones z of demand Dz?  

With regard to the Wind, one needs to know the correlation of 

the wind fleets between the zones. 

 In particular, the time of maximum transmission requirement will 

relate to the anti-correlation of Wind between zones a and b 

 At Stake:  the GB TOs have said onshore transmission 

reinforcements cost £4.7bn capital ~ £500m pa out to 2020. 
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#3.  Offshore Transmission Planning 

 How much transmission, of what rating, should we build to connect 

a group of offshore windfarms to the onshore system? 

 Needs the distribution of output of one or more offshore 

windfarms 

 Particularly focused on the hours near 100% windfarm output 

 At Stake:  connecting 25GW of offshore Wind by 2025 will cost 

£30bn capital ~ £3000m pa.  National Grid have said 25% 

efficiency savings can be achieved by an Integrated design. 
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#4.  Interconnector Planning 

 For Great Britain, with a fleet of Windfarms, and Ireland / mainland 

Europe, with their own fleets of Windfarms, how much Interconnector 

capacity should one construct?  

 With regard to the Wind, one needs to know the correlation of the wind 

fleets between the countries. 

 For the ‘security-of-supply’ benefit, one is particularly interested in the 

likelihood that country B does not have spare Conventional or Wind, at 

the time of peak demand in country A when it has run out of 

Conventional plus Wind availability 

 At Stake:  an extra 5GW of Interconnectors GB to Europe would cost 

£2.5bn capital ~ £250m pa 

 



7 

#5.  Year-round Operation 

 For a GB power system, with a fleet of Windfarms Wn, what are 

the incremental costs –due to Wind– of year-round operation?  

Mainly, one needs distributions of national wind output by 

time-of-year 

 For cost of Constraints, one needs the regional correlation of 

zonal Windfarms 

 For costs of Reserve, one needs the 4hour-ahead 

forecastability of the national wind output (see #6) 

 For issues at low load conditions, one is particularly interested 

in the probability of high Wind output at summer night-time 
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#6.  Holding of Reserve 

 For a given forecast of Wind output Wn at 4 / 8 / 12 hours ahead, 

what is the distribution of wind forecast error?  How much Reserve 

should one hold on other generation/demand sources, such that 

one runs out of Reserve on 1.0 occasions per year? 

 In practice, the wind forecast error is convolved with a forecast 

error on conventional generation, and with demand forecast 

error. 

 The majority of Reserve costs are incurred at 4 hours ahead. 

 At Stake:  N.Grid ‘Operating in 2020’ Consultation indicates +£200-

300m pa = doubling of Reserve.  There are many other estimates. 
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Wind Modelling:  Dream Team 

1. Meteorologist:  to characterize weather conditions across GB 

2. Geographer / Turbine Engineer:  to perform conversion of wind 

speed from ground level to hub height, and thereafter to individual 

turbine output 

3. Mathematician / Statistician:  to aggregate to wind fleet output, 

and to keep track of all the correlations within 1.-2. above 

4. Power System Engineer:  To interpret what the above means for 

the power system 

 


