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ABSTRACT 

Power system has grown in complexity and size. In power system the total generation on the system will 

be higher than the total load on the system. The load generally very high during early morning and late evening in 

the same way it will be lower in the afternoon. We already know that it is not economical to run all the units 

available all the time so the commitment of generation is difficult. The beauty lies in unit commitment is cost of 

the system can be saved by turning off the generators when they are not in use. A brief concept of unit commitment 

is that generating units can be broadly divided into thermal and hydro plants. Here to start, run and to maintain a 

thermal station there must be fuel cost running and maintenance cost. But for hydro plants no need of fuel cost. 

Here thermal includes steam, gas, nuclear etc. Steam and nuclear are used for base loads and diesel gas plants were 

used for peal loads. The major needs for unit commitment is enough units will be committed to supply the system 

load to reduce the loss or fuel cost. We can save money by running most economic unit to its best efficiency. 
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1. INTRODUCTION 

Here our main aim is to select the generating units that will supply the forecasted load of the system over a 

required period of time at minimum cost as well as provide a specified margin of the operating reverse known as the 

spinning reverse. This is the main concept of unit commitment. There are many methods to solve this unit 

commitment problems. But here we have selected brute force enumeration technique. In brute force technique we 

are trying all combinations of the units at each hour i.e. 2 power n combinations for M periods number of 

combinations to try (2 power n-1)M. Enough units will be committed to supply the load  

 Infeasible solution or to decommit some generating units 

 Feasible solution or commit some generating units. 

For each feasible combination the units will be dispatched using coordination equation. But it is not 

possible to get an optimum solution. Number of units are restricted to have better accuracy. Consider three units to 

be operated the optimum commitment is to run only one unit i.e. the most economic unit and that unit operating 

closer to best efficiency. As the load increases commit two units will be loaded from their best efficiency points 

such that total cost is more than that of operating one unit alone. This technique follows simple peak-valley pattern 

and the corresponding unit commitment. Some of the constraints in the unit commitment were each individual 

power system may impose different rules on the scheduling of units depends on generation make up and load curve 

characteristics etc. The constraints to be considered for unit commitment are spinning reverse. Thermal constraints 

are minimum uptime minimum down time crew constraint. Other constraints hydro constraint must run constraint 

fuel constraint.  Here in this paper we are going to solve the problem of unit commitment by graphical coding 

language LABVIEW. We have considered three power plants their minimum and maximum capacity of 

generation. According to brute force enumeration technique there are three equations to find minimum fuel cost. 

We have considered three power plants hence we can get seven combinations. Finally we can achieve feasible 

solution using lab view. 

2. MATERIALS AND METHODS  

This method is done by virtual instrumentation. Model was processed by priority list method. Front panel 

and block diagram window are shown in the figures.1 & 2. It shows the structure flow. Data are collect from all the 

power plants and different loads. Then it was derived by priority list method in different combination, from that 

feasible solution will be calculated the total cost of fuel cost it shown in the Table.1. 

Structure of solution for unit commitment: Here a case structure has been constructed to solve the problem that 

is maximum demand power is fixed and the maximum minimum power generation ranges of power plants is 

considered. Whenever we provide an input to power plants it will calculate the feasible condition and executes the 

minimum cost of the power plants that should be operated. The main advantage of the brute force enumeration 

technique is to switch off the generators when they are not in use. 

Here maximum demand power is considered and three different power plant generating capacities were 

given as input and these power plant capacities will compare with maximum power and the feasible conditions will 

be on condition remaining will be in off condition. The feasible conditions were used to find lambda value. The 

above formula is used to find the lamda value therefore by finding the lamda value further we need to find the 

maximum power generation by power plant. 
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Figure.1. Block diagram of solution for unit commitment 

By using the above equation we can find the maximum capacity of the generating value. After finding the 

maximum value of Pg we need to find the fuel cost. 

By using the above equation we can find the fuel cost for each feasible condition and we can find the 

minimum cost of power plant thereby we can achieve the unit commitment solution. As we have considered three 

power plants we will get seven different combinations and out of those only three are feasible and remaining comes 

under infeasible condition. Therefore according to the brute force enumeration technique when all the three power 

plants are on condition we get less amount of fuel cost thereby we prefer running all the three power plants is 

feasible. 

3. RESULTS AND DISCUSSION 

Table.1 shows the result for various power generation combinations. From that result three combinations 

are applicable in feasible solution. First feasible solution fuel cost is 9160. Second feasible solution fuel cost is 

8640 and Third feasible solution fuel cost is 8721. From these second feasible solution only implemented in power 

plant. 

Table.1. Fuel cost data and generation operating limit 

S.No Unit - 1 Unit - 2 Unit - 3 Pg 1 Pg 2 Pg 3 Max Min  Solution Cost (Rs.) 

1 Off Off Off    - - Infeasible - 

2 Off Off On     500 150 Infeasible - 

3 Off On  Off    300 150 Infeasible - 

4 Off On  On  - 400 400 800 200 Feasible 9160.00 

5 On  Off  Off    400 100 Infeasible - 

6 On Off On 500 - 300 900 250 Feasible 8640.00 

7 On On Off    700 150 Infeasible - 

8 On On On 350 150 300 1200 300 Feasible 8721.00 

The maximum demand for the consumers is 800MW we have to check the feasible and infeasible 

conditions for the power stations. We know that the maximum power generated from the power plant is 800MW 

hence we need to check the maximum and minimum value of the power stations if the combination lies less than 

the power generated i.e, 800Mw then it lies under infeasible condition if it lies above 800MW then it is feasible 

condition and it calculates the cost of fuel for the feasible condition. 

 
Figure.2. Front panel of the model 

Here all the inputs and outputs can be clearly observed and feasible conditions are indicated by led and 

maximum generating value can be calculated by formula block and finally feasible fuel cost is calculated with the 

help of equation above. 
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4. CONCLUSION 

The paper finally concludes that the solution for unit commitment can be simulated by using virtual 

instrumentation. The minimum feasible operating cost for each power plant can be described. Here we use brute 

force enumeration technique which is fast computing and easy defined algorithm when compared to other 

algorithms for solving unit commitment brute force technique is the feasible fast and it gives exact result. 

Future scope: The solution for unit commitment can be made still easy by using new techniques or algorithms like 

we can use genetic algorithm firefly etc.  
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