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ABSTRACT

This thesis proposed the optimal operation scheduling of Nam Ngum-1 and
Nam Leuk hydropower plants by using economic dispatches problem and priority list
method. The generation cost of hydropower plants consist of water cost, operation
cost and maintenance cost. The water cost of each generating unit was calculated from
its prototype hill diagram by representing water discharge as a quadratic function of
power output. The hydropower plant has multiple sets of cost functions to account for
variable heads. As a result, the water discharge can be minimized by maintaining a
hydro turbine to operate at its maximum conversion efficiency.

The presented hydropower scheduling step sequence is used to test by using
the hourly load and generation data of Nam Ngum-1 and Nam Leuk hydropower
plants in year 2010 and year 2011. The simulation results of year 2010 are divided
into two cases. (1) To neglect runtime of each generator by minimizing water
discharge and maintaining energy generation as reported in the actual data, the total
water savings over the year were 2,352.17 million cubic meters, which is equivalent
to 26.32 percent of annual actual water discharge of Nam Ngum-1 and Nam Leuk
hydropower plants. (2) To maintain runtime of each generator by minimizing water
discharge and maintaining energy generation as reported in the actual data. The total
water savings over the year were 341.64 million cubic meters, which is equivalent to
3.82 percent of annual actual water discharge of Nam Ngum-1 and Nam Leuk

hydropower plants.
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The simulation results of year 2011 are divided into two cases. (1) To neglect
runtime of each generator by minimizing water discharge and maintaining energy
generation as reported in the actual data, the total water savings over the year were
2,261.3 million cubic meters, which is equivalent to 17.70 percent of annual actual
water discharge of Nam Ngum-1 and Nam Leuk hydropower plants. (2) To maintain
runtime of each generator by minimizing water discharge and maintaining energy
generation as reported in the actual data, the total water savings over the year were
380.74 million cubic meters, which is equivalent to 3.15 percent of annual actual

water discharge of Nam Ngum-1 and Nam Leuk hydropower plants.



