5.8 A dam is partly used to generate electricity and partly for irrigation. The
dam’s capacity is 3 units of water. The distribution of the amount of water,
‘W, that flows into the dam during month ¢, t = 1,2, ... is given by Py (m),
where |

Py(0) = P(W=0)=1/6

Py(1) = PW=1)=1/3,
Pw(2) = PW=2)=1/3,
Pw(3) = P(W=3)=1/6.

In order to generate the contracted amount of electricity one unit of water is
required. At the start of the month the decision about how much water should
be released this month is made. The first unit is used to generate electricity
whereas the remaining units are used for irrigation. The latter is worth 100
kkr per unit of water and month. If the dam contains less than one unit of
water at the start of the month extra power must be purchased at a cost of
300 kkr. If the dam at some point in time contains more than 3 units of water
the excess water must be released without any cost or revenue.

Find the optimal water release policy by using the policy improvement al-
gorithm to minimize the discounted costs (discount factor o — 6/7). Start

with the policy only to deliver electricity according to the contract, i.e. not
delivering water to the irrigation system.
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