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(1) Overview 
There has been a lot of effort dedicated to attempting to assign a value to the water in the reservoir of Hydro energy plants. This is a particular tricky issue as the value of the water currently in a reservoir depends not only on current prices (and thus on current demand and alternative energy sources) but also on future prices and future inflows, both of which are unknown at the time of decision making. Assigning a value to water becomes even more complex if one takes into account the possibility of using cheap energy at night for pumping, to refill the reservoir.

Our approach is to admit that devising an algorithm to assign “a number” to the value of the content of a reservoir is unrealistic. Rather, we aim to study what types of reservoir management policies enable an owner or a public authority to achieve their respective objectives. For instance, a public authority may have as main objective the stabilisation of prices or the maximisation of production (hydro being a non-polluting energy source), or some combination of these objectives, while a private company may wish to maximise profits. 
By a “policy” we understand a decision rule which enables a decision maker to decide whether or not to produce  at a certain point in time, and how much, based on currently available information: current reservoir level, forecasted inflow, availability of other generators, price expectation for the period covered by the decision period (e.g. hourly decisions for the next 24 hours). Two examples of extreme, very simplistic policies are (i) produce when the forecasted reservoir level in case of no production exceeds a threshold level and (ii) given information about other available generators, produce whatever is required to keep the expected price below a certain threshold. 
We are particularly interested in evaluating how, for a given objective, the optimal policies are affected by the following factors: (i) correlation between inflow and demand (i.e. do inflows peak during peak demand periods or low demand periods), (ii) availability and relative cost of alternative generation sources, (iii) the turbine capacity of the hydro plant relative to its reservoir size (iv) the share of hydro capacity compared to the total generating capacity and (v) the potential for overnight pumping.
(2) Methods 
We develop a stylised system dynamics simulation model comprising a hydro-energy producer, who behaves strategically, while the other generators behave non-strategically. In the current version, the producer only decides when to produce and how much. The model will be extended to include the option of pumping.
(3) Results
We are currently at the stage of calibrating the model and testing a variety of policies. Preliminary results indicate for instance that a policy aiming at stabilising the price can work quite well if water inflows and demand are strongly correlated, but can backfire significantly otherwise: excessive use at one point in time can lead to price spikes later in the year when demand peaks and reservoir levels are low. 
Another preliminary result is that while very different reservoir cut-off levels for production obviously have a significant impact on total production, the impact on profits can be of a much lower magnitude. This implies that there does not necessarily need to be a significant trade-off between two seemingly contradictory objectives (maximising production and maximising profits).
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