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Presenter
Presentation Notes
I have added a few comments to some of the slides with information I gave verbally during the presentation
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Two types of electricity?
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Coal, Gas and QOll, versus Wind and Solar
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Presenter
Presentation Notes
Here is a few days of British data – which set of generators is in which graph?
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Presenter
Presentation Notes
I had to search a bit to find a week in which the output of wind and solar generators was hard to distinguish from that of fossil-fuelled ones, but as the share of renewables rises, this will happen more and more often…
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Business School Two kinds of contracts

« Demand-led generators
e Fossil, biomass, storage

 Mix of capital and
variable costs

« Call Options reflect these
characteristics
— Availability fee = fixed cost
— EXxercise price = variable
cost
« One-way Contracts for
Difference with a Pool

© Imperial College Business School

Avalilablility-led generators
Wind and solar PV
Capital costs dominate

Put Option
gives control to the seller
— Availability fee = fixed cost

— EXxercise price = variable
cost

“Availability CfD” might be
Invented for a Pool?


Presenter
Presentation Notes
A key feature of a standard put option is that as the seller chooses when to exercise it, it doesn’t claw back any excess revenue that could be earned when prices are high – which is likely to be a desirable quid pro quo for giving renewables more revenue when prices are low…
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* Feed-in Tariffs are a Put Option without the optionality
— High exercise price makes it worthwhile
— Seller takes the output risk

o Two-part (full) Output Contract partly replicates it
— Lower exercise price would reflect marginal cost

— Fixed fee to cover generator’s fixed cost
e Based on ex ante estimate of output potential?
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B e Sae Who holds the contracts?

Retailer procures separately

Avalilability-led
Generator “Output Contract” or “Availability CfD”
Retailer » Customers
Demand-led “Call Option” or CfD
Generator

 Availability risk split between retailer and availability-
led generator, depending on exercise price
 Demand-led generator faces little risk
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B e Sae Who holds the contracts?

Avallablility-led generator buys back-up

Availability-led
Generator

“Call Option”
or CfD

Demand-led
Generator

“Forward sale, “Call Option” or CfD

Retaller » Customers

« Availability risk carried by availability-led generator
« Demand-led generator and retailer face little risk

 Is this Helm’s “Equivalent Firm Power” auction?
- Cost of Energy Review, 2017
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B e Sae Who holds the contracts?

Demand-led generator buys cheap when it can

Avalilability-led
Generator

“Output Contract” or
“Availability CfD” |

Retaller » Customers

Demand-led

Forward sale, “Call Option” or CfD
Generator

« Availability risk split between availability-led and
demand-led generators, depending on exercise price
* Retaliler faces little risk
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(Avalilablility-led CfDs have a low strike price)

Coefficient of Variation

m No Contracts
20% Retailer w. long-term CfDs
m Retailer w. annual CfDs
15%
10%
) I I
0%

Generator  Cost to Retailer Demand-led Availability-led
Costs

Generator Rents
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Presentation Notes
These results are based on a simulation model, based on Great Britain in the near-term future, run over 17 years of historic data for weather-dependent demand, renewable output and fuel prices.


D
Imperial College P“C'ng IN the short term

Business School

e Forward sales and CfDs fix volume; marginal purchases
at spot price

« Call Options should not be exercised if spot price is lower
than exercise price; extra purchases at spot price

* Pool plus CfD makes sensible choices more “automatic”
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Presenter
Presentation Notes
An increasing proportion of the costs of providing electricity in future will come from meeting the various technical constraints around short-term balancing, providing reserve and inertia…


Imperial College

Business School H oOw man y mar ketS r)

Don’t only study Energy Economics

 Energy (before real-time)

e Balancing energy (real-time)
« Reserve

* Inertia or Fast Response
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Thank you
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