
UNIT-II 

Hydro Thermal Scheduling 
 

Most of the power systems are a mix of different modes of generating stations of which 

the thermal and hydro generating units are predominant. While in some systems hydro 

generation may be more than thermal generation in some other cases it may be the other way. 

The operating cost of thermal plants is high even though their capital cost is low.  

 

In case of hydro electric plants, the running costs are very low, but the capital cost is high 

as construction of dams, canals, penstocks, surge tanks and other elements of development are 

involved in addition to the power house. The hydro plants can be started easily and can be 

assigned load in very short time. This is not so in case of thermal plants, as it requires several 

hours to bring the boiler, super heater, and turbine system ready to take the load allotment. For 

the reason mentioned, the hydro plants can handle fast changing loads effectively. The thermal 

plants in contrast are slow in response. For this reason, the thermal plants are more suitable to 

operate as base load plants, leaving hydro plants to operate as peak load plants. 

 

However, the exact mode of operation depends upon the type of the development, and 

factors such as storage and pondage and the amount of water that is available is the most 

important consideration. A plant may be run - off river, run - off river with pondage storage 

or pumped storage type. 

 

               Whatever, may be the type of plant, it is necessary to utilize the total quantity of water 

available in hydro development so that maximum economy is achieved. The economic 

scheduling in the integrated operation is however, made difficult as water release policy for 

power is subject to a variety of constraints. There are multiple water usages which are to be 

satisfied. Determination of the so called pseudo - fuel cost or cost for water usage for use in 

conjunction with incremental water rate characteristic is a formidable exercise. Nevertheless, 

hydro thermal economic scheduling is possible with assumptions made wherever necessary. 

 

In systems where there is close balance between hydro and thermal generation and in 

systems where the hydro capacity is only a fraction of the total capacity, it is generally desired 

to schedule generation such that thermal generating costs are minimized. 

  

 

 

 

 

 

 



 

Short Term Hydro Thermal Scheduling 

Method of Lagrange Multipliers (losses neglected) 

 

 

The loads are assumed to remain constant during time intervals considered. The total 

value of water at the beginning and at the end of the interval T, in the reservoir are Wi and W f 

respectively. 

During this period of scheduling the head of water is assumed to remain constant. 

The input - output characteristic for the equivalent hydro plant is given by 

 



 

Lagrange Multipliers Method Transmission Losses Considered 

 



 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 


