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Abstract - : Day by day power demand increasing rapidly 
and fuel cost also increases in power generating stations. To 
overcome this problem we are using machine learning 
models for optimizing the fuel cost .This paper presents 
predicting the fuel cost based on data using multi linear 
regression machine learning approach. The machine 
learning model is working perfectly and accurately. To 
optimize the fuel cost of a power system stochastic gradient 
descent model is used. This proposed procedure proves the 
multi-objective optimization problem. On comparing with 
Bees and conventional algorithm Bat is the efficient for 
optimization  

Key Words:  Multi linear regression, Stochastic 
gradient descent model, Multi-objective optimization 
problem. 

1. INTRODUCTION  

In present scenario power demand increasing day by day. 
We are using so many electrical appliances it consumes 
more power. The power comes from power generating 
stations. In thermal power plants it generates electricity 
by burning fossil fuels. The fuel cost also increasing day by 
day. The power generating industries facing economical 
problems due to fuel cost increases. To reducing the fuel 
cost using multi-objective optimization techniques. In this 
paper we are using machine learning approach for 
optimization compare to previous optimization techniques 
the machine learning stochastic gradient descent method 
is very efficient. Machine learning is used for improving 
the model accuracy to adjust the parameters of a system to 
achieve the best performance. Machine learning model 
allows models to train data in a reasonable time and avoid 
unnecessary computations. In many real time applications 
understanding the models and predictions are very 
important. The machine learning models is easier to 
understand the system behavior. The stochastic gradient 
descent method is used to optimize and enables models 
and offering the real time predictive and optimization 
capabilities. 

This paper describes several multi objective optimization 
techniques used in this bat algorithm working perfectly 

compare to conventional and bees algorithm by using 
various generator inputs [1].The ∑- constraint method is 
used in this three generator inputs used, Lambda iteration 
method used [2].Newton –Rap son method has proved to 
be fast and accurate solving the Constraint equations [4].It 
presents a new emission dispatch solution algorithm that 
achieving minimum cost by curtailing that generating 
units are high then emissions and cost also high [5]. The 
Improved Tabu Search Algorithm is used to solve the 
Economic Dispatch problem for 3-generator test system, 
6- generator test system and 13-generator test system. 
The simulation is carried out using C++ software. The total 
operating cost and emission level of system is minimized 
[6]. An optimization technique has been presented for the 
economical location of real and reactive power applying 
the linear programming method and an algorithm has 
been developed for finding a post emergency schedule 
with the minimum of load shedding [8].In this paper 
section-II describes multi linear regression method. 
Section-III describes stochastic gradient decent approach 
for optimizing the fuel cost. In section-IV describes Results 
and discussion, system parameters and input data are 
present. 

2. MULTI LINEAR REGRESSION 

Multi linear regression is a method to understand the 
multiple independent variables and dependent variables. 
It helps to identifying the most wanted factor for 
predicting the outputs. The factors like all system 
parameters, when the model is created, it can be used for 
prediction, this makes multi linear regression is a 
powerful tool for forecasting and decision-making. It 
allows multiple dependent variables simultaneously. 
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Fig 1 Flow chart of the Process 

3. OPTIMIZATION USING STOCHASTIC GRADIENT 
DESCENT METHOD 

Deep learning optimization involves techniques to 
improve system performance and efficiency. It reduces the 
cost by adjusting the system parameters. Stochastic 
Gradient Descent method is update the parameters and 
minimizes the cost function. 

ALGORITHM 

Step1: Start 

Step2: Read the input data 

Step3: Forecasting the output with multi linear regression 
machine learning model 

Step4: Optimization using gradient decent method 

Step5: Finding optimal value for output using the gradient 
decent method 

Step6: Comparing the values for other optimization 
methods 

Step7: End 

4. RESULTS AND DISCUSSSION 

a. System parameters 

In this paper we are considering six generators as 
P1, P2, P3, P4, P5 and P6. The generator power rating is 
measured in kilowatts (Kw). The fuel cost for six 
generators are resulting in a single value. The fuel cost is 
measured in Rupees (Rs). 

Here we are taking twenty observations. In this twenty 
observations 20% data for testing and remaining 80% for 
training.  

b. Conventional Approach Analysis 

 Conventional approach analysis is used to train the 
labeled data set which works manually. Key 
characteristics of conventional algorithm are explicit 
programming, labeled data dependency, feature 
engineering, statistical modeling and well – defined 
process. 

Table -1: Conventional approach analysis 

P1 P2 P3 P4 P5 P6 Fuel cost 

172.9 350.9 393.9 309.1 388.2 185.8 17469.2 

169.3 286.2 427.6 307.5 427.6 181.5 17482.4 

167.2 238.7 455.5 306.3 455.5 176.6 17528.3 

165.6 202.8 477.2 305.3 477.2 171.5 17579.9 

171.8 351.7 391.3 308.0 391.3 185.6 17459.5 

168.7 278.4 432.6 306.8 432.6 180.6 17488.5 

166.5 227.5 462.6 305.6 462.6 174.9 17543.0 

171.4 351.1 392.6 306.7 392.6 185.3 17459.5 

167.9 268.7 439.0 305.9 439.0 179.3 17497.0 

170.9 350.4 394.3 304.9 394.3 184.8 17459.6 

241.5 348.8 365.8 376.0 365.8 101.9 17520.0 

240.8 343.0 370.0 373.9 370.0 102.1 17518.7 

240.1 337.4 374.0 372.0 374.0 102.2 17517.9 

241.7 348.8 365.7 376.3 365.7 101.5 17520.6 
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241.0 342.9 369.9 374.3 369.9 101.6 17519.3 

242.0 348.8 365.6 376.7 365.6 101.0 17521.3 

242.5 348.9 365.3 377.7 365.3 100.0 17522.7 

242.1 345.9 367.5 376.6 367.5 100.1 17522.0 

242.6 348.9 365.3 377.9 365.3 99.7 17523.0 

242.8 348.9 365.1 378.3 365.1 99.3 17523.6 

 
Generatorbounds1 – [(100,200), (250,300), (300,350), 
(220,400), (300,350), (100,200)] 

Output 1- Rs. 17181.73/- 

Generator bounds 2 - [(100,195), (250,290), (300,340), 
(220,400), (300,350), (100,190)] 

Output 2- Rs. 30834.35/- 

Generator bounds 3 - (100,210), (150,250), (400,400), 
(250,300), (240,550), (80,200)] 

Output 3- Rs. 71941.00/- 

 

Chart -1: Conventional approach analysis 

c. Bees approach analysis 

Bee’s algorithm is one of the optimization 
technique used for best solution to optimize. Bee’s 
algorithm is used to improve global search in genetic 
algorithm. It was introduced by pham in 2005.The honey 
bees are searching food for local search and global search. 
They are search for the food sources and find the best 
solution. 

Table -2: Bees approach analysis 

P1 P2 P3 P4 P5 P6 Fuel cost 

221.3 309.4 400.0 337.7 338.5 191.3 17465.7 

209.9 274.1 400.0 333.7 394.8 192.4 17535.3 

198.9 237.7 400.0 329.4 456.8 192.4 17663.5 

233.5 343.6 400.0 341.1 287.1 189.1 17444.2 

219.8 304.5 400.0 337.0 346.4 191.4 17472.5 

206.9 264.2 400.0 332.4 411.8 192.4 17564.8 

233.6 343.4 400.0 340.8 287.7 189.0 17444.2 

217.7 298.0 400.0 336.0 357.0 191.4 17483.1 

233.8 343.2 400.0 340.4 288.4 188.8 17444.2 

242.5 343.7 400.0 374.6 332.8 105.0 17512.0 

241.0 339.5 400.0 373.3 339.2 105.1 17514.6 

241.5 335.4 400.0 372.1 345.5 105.1 17517.9 

242.6 343.6 400.0 374.7 333.4 104.4 17513.1 

242.1 339.4 400.0 373.4 339.9 104.4 17517.9 

242.6 343.6 400.0 374.8 334.1 103.7 17513.1 

242.8 343.5 400.0 375.1 335.3 102.3 17515.8 

242.5 341.2 400.0 374.5 338.6 102.3 17514.2 

242.8 343.4 400.0 375.2 335.6 102.0 17516.7 

242.8 343.4 400.0 375.3 336.1 101.4 17518.1 

 
Generator bounds 1 - [(100,200), (250,300), (300,350), 
(220,400), (300,350), (100,250)] 

Output 1- Rs. 18442.61/- 

Generator bounds 2 - [(100,195), (250,290), (300,340), 
(220,400), (300,350), (100,190)] 

Output 2 – Rs. 17991.01/- 

Generator bounds 3 - [(100,210), (150,250), (400,400), 
(250,300), (240,550), (80,200)] 

Output 3 – Rs. 19237.91/- 

 

Chart -2: Bees approach analysis 
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d. Bat approach analysis 

Bat algorithm is a computing approach used for 
various optimization tasks like multi objective 
optimization, constrained optimization and combinational 
optimization. Bats use sound waves to navigate and locate 
prey, adjusting their frequencies and velocities to improve 
search efficiency.  

Table -3:  Bat approach analysis 

P1 P2 P3 P4 P5 P6 Fuel cost 

187.2 400.0 538.4 274.3 244.7 250.0 18454.4 

166.2 256.0 600.0 289.5 340.4 250.0 18555.5 

141.1 192.4 600.0 277.9 600.0 139.9 19149.7 

188.8 346.4 537.7 400.0 255.0 165.0 18412.6 

187.7 300.5 525.5 400.0 316.3 169.3 18443.7 

180.1 259.0 600.0 311.1 380.3 172.8 18536.3 

167.2 400.0 533.1 400.0 238.8 154.4 18436.6 

166.3 400.0 508.3 278.3 298.8 250.0 18472.8 

179.8 400.0 600.0 292.0 249.0 166.6 18411.0 

244.4 400.0 424.5 400.0 336.4 106.1 18566.7 

243.1 400.0 422.3 400.0 341.2 105.6 18561.9 

214.2 300.8 600.0 400.0 290.9 86.46 18505.5 

244.9 400.0 423.4 400.0 337.8 105.7 18559.1 

220.8 300.9 349.9 400.0 600.0 88.75 19107.8 

226.2 329.2 600.0 340.5 302.1 93.31 18469.6 

246.2 400.0 419.8 400.0 342.1 104.5 18567.3 

162.5 400.0 183.8 400.0 600.0 250.0 19487.3 

226.9 328.0 600.0 341.2 303.8 91.75 18473.0 

249.8 360.9 436.4 400.0 355.5 107.67 18536.40 

 
Generator bounds1 - [(100,200), (250,300), (300,350), 
(220,400), (300,350), (100,200)] 

Output 1- Rs. 15552.53/- 

Generator bounds 2 - [(100,195), (250,290), (300,340), 
(220,400), (300,350), (100,190)] 

Output 2 – Rs. 16246.00/- 

Generator bounds 3 - [(100,210), (150,250), (400,400), 
(250,300), (240,550), (80,200)] 

Output 3 – Rs. 18200.98/- 

 

Chart -3: Bat approach analysis 

e. Comparison 

 In the analysis of optimization techniques, three 
generator bounds—Conventional, Bees, and Bat—are 
compared. Among them, the Bat Algorithm outperforms 
the others, delivering more optimized results than both 
the Bees Algorithm and the Conventional Approach. 

 

Chart -4: Comparison graph between Bat, Bees and 
Conventional approach analysis 

5. CONCLUSIONS 

The goal of this research is to optimize fuel cost. Initially, 
multiple linear regression was used for prediction, 
followed by optimization using the stochastic gradient 
descent (SGD) method. Three different generator bounds 
were considered: one based on conventional method data, 
another using the Bees Algorithm, and the third using the 
Bat Algorithm. Among these, the Bat Algorithm proved to 
be the most efficient and provided the best optimization 
results. 
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