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Presenter Notes
Presentation Notes
Title slide. Welcome, names, ESRI.
One line of framing: Ireland runs one of the most wind-heavy grids in the world, and a growing share of that wind never reaches the system. This talk is about what that lost wind is worth.
(~30 sec)
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Motivation

* What is the value of removing constraints and curtailments in the
system?

e Can we provide a benchmark against which we compare the cost of
remedial action
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What is Dispatch Down?

* Available wind the system operator holds off the grid to keep it stable

* Why? The grid has physical limits

 How much non-synchronous generation it can take at once, how fast
frequency can change, and where the wires can carry power

* Necessary for stability — but it means losing free, zero-carbon wind
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Presenter Notes
Presentation Notes
Section divider: What is dispatch down?
Dispatch down is the umbrella term for any time the system operator holds available wind off the grid. It is not the wind farm choosing to stop - the operator instructs it.
Give the intuition: wind is free at the margin and clean, so we would like to use every MWh. But the grid has physical limits - how much non-synchronous generation it can take at once, how fast frequency can change, and where the wires can physically carry power. When those limits bind, wind gets dispatched down.
Set up the puzzle: this is necessary for stability, but it is costly. The rest of the talk asks how costly, and for which reasons.
(~45 sec)
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Presenter Notes
Presentation Notes
The core idea of the paper in one slide.
Today curtailment is usually discussed as a single total - X GWh of wind lost last year. That number on its own does not tell a policymaker what to do.
Our pitch: if we can value the lost wind per unit, and split that value by why it was lost, then we can line each problem up against its own solution.
Walk the decision rule: for any proposed fix - a new line, a battery, a demand-response scheme - compare the value of wind it would recover against what it costs. If recovered value exceeds cost, do it.
The two e.g. lines are the worked logic: a transmission constraint is fixed by reinforcing the network; overnight curtailment is fixed by shifting demand or adding storage. Each gets measured against its own benchmark.
(~1 min)
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Decomposition of dispatch down
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Presenter Notes
Presentation Notes
First piece of evidence - when does dispatch down actually happen?
Read the chart: x-axis is hour of day, y-axis is average MWh removed. The top line (circles) is total dispatch down. It peaks overnight, roughly midnight to 5am, when wind is high and demand is low.
Point out the composition: overnight, the bulge is curtailment - minimum generation and SNSP (the triangles). The transmission line (crosses) is flatter - it is spread fairly evenly across the day rather than concentrated overnight.
This is volumes only. The next slide turns volume into value - and that is where it gets interesting, because the most wind is lost overnight but that is not when each unit is worth the most.
(~45 sec)
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Methodology

* We estimate a counterfactual price series if we did not use this wind.

pe = p+P1 NL+ X, v+ ey,

Supply Curve Slope (EUR/MWh per GW)
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Presenter Notes
Presentation Notes
Methodology - the one equation. Do not derive it; explain what it buys us.
We regress the day-ahead price on net load, controlling for fuel prices, carbon, capacity, and hour / day / month / year fixed effects.
The coefficient on net load, beta-1, is what we want: how many euros per MWh the price rises when net load goes up by one GW. That is the slope of the supply curve - the marginal cost of the thermal plant that runs when wind is held off.
Identification, if pressed: dispatch down is decided after the price is set, so we cannot read the counterfactual within a period. We recover the slope from cross-period variation instead. Controls absorb fuel-cost and seasonal patterns; what is left is plausibly exogenous demand variation.
(~45 sec)
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Average value based on when constraints and curtailments occur

Hourly price effect: constraints vs curtailments (2022)
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Curtailments dominate the overnight trough; transmission constraints dominate from mid-morning through the evening peak. ES R


Presenter Notes
Presentation Notes
Result 2 - splitting that value by driver. Red is curtailments, blue is constraints, over the day.
Read it: curtailments (red) spike overnight and collapse during the day. Constraints (blue) are the opposite - low overnight, sustained through the working day and into the evening peak.
So the two drivers occupy different times of day. Overnight losses are almost entirely a curtailment / flexibility story. Daytime and peak losses are almost entirely a constraints / network story.
This is the empirical payoff of the whole approach: the decomposition is clean enough that each driver maps to a distinct policy lever. Tee up the next slide.
(~1 min)


Policy implications

* Curtailment — an overnight flexibility problem

* SNSP limits bind at night: low demand, must-run synchronous plant, wind hits the
ceiling

e Solution: shift demand into the night — demand response, batteries (domestic and
utility), more flexible plant

* Next step: are market failures holding back deployment of these flexible
technologies?

* Transmission constraints — a network problem

e Solution: network investment such as PR6, which should relieve many of the wind-
related transmission constraints we observe

 What our paper adds: the value side of the cost—-benefit

* A per-unit value of recovered wind to weigh against the cost of flexibility, and a
benchmark for the wind-related part of PR6 o) !
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Presenter Notes
Presentation Notes
Policy slide - this is where the decomposition pays off. Two drivers, two different fixes.
Curtailment first. It is an overnight phenomenon and it looks like a flexibility problem: at night demand is low, we have synchronous plant we need to keep running, and wind hits the SNSP ceiling - the most renewables the system can absorb at once. So we spill wind not because the wires fail but because the system cannot take that much non-synchronous generation at that moment.
The fix is flexibility: move demand from day into night. Demand response, batteries both domestic and utility-scale, possibly more flexible conventional plant. The natural next research question is whether market failures are holding back deployment of those technologies.
Constraints are different - a network problem. The wires cannot move the wind from where it is to load. The fix is network investment such as PR6, which should relieve many of the transmission constraints we see, alongside its other benefits.
Then land the contribution: we are not telling you what to build. We supply the value side of the cost-benefit. For curtailment, a per-unit value of recovered wind to weigh against the cost of flexibility measures. For constraints, a benchmark value for removing wind-related transmission constraints - useful for evaluating that component of PR6.
Keep the honest caveat ready if asked: these are per-unit, partial-equilibrium benchmarks - a lower bound and an input to appraisal, not the whole social cost.
(~1 min)
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