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Abstract 

This research presents the construction design of 

Hydro-Electric Power Dam Control System 

using Fuzzy Logic. In this design two input 

parameters: water level and flow rate and three 

output parameters: release valve control, drain 

valve control and Penstock switching are used. 

This proposed system uses a simplified 

algorithmic design approach with wide range of 

input and output membership functions. The 

hardware of control system for fuzzifiers and 

defuzzifiers is designed according to the need of 

system. The proposed simplified algorithmic 

design is verified using MATLAB simulation 

and results are found in agreement to the 

calculated values according to the Mamdani 

Model of the Fuzzy Logic Control System.        

The construction of a dam is necessary for the 

electric power generation, flood control, 

irrigation system, metropolitan and industrial 

water supply. Different kind of methods have 

been introduced and implemented to control the 

hydroelectric power dam due to non-

deterministic behavior of water parameters such 

as flow rate and release etc. The result of this 

dissertation work will definitely be very efficient 

for power dam control system by fuzzy logic. 

Keywords: Hydro-Electric Power, Dam Control 

System, Fuzzy Logic. 

Introduction 

The modern-day technologies in the areas of 

information storage and retrieval, web search, 

image processing, control, pattern recognition, 

bio information and computational biology, e-

markets, autonomous navigation, and guidance 

are benefited using fuzzy sets. An integrated 

framework sustaining a variety of facets of 

human-centric computing is developed by means 

of fuzzy sets. The current trends of information 

technology have proved that the increasing level 

of intelligence, autonomy and required 

flexibility comes true with the increased human 

centricity of resulting results. The holistic view 

covers concepts, design methodologies, and 

algorithms with interpretation, analysis, and 

engineering knowledge. The computing systems 

are based on predefined models of two-valued 

logic and human information processing, 

concerned with two distinct words. In order to 

communicate between these two words we need 

to develop an interface. This is the key 

motivation behind the emergence of human-

centric systems and human centric computing. 

 

           To control the water release, the 

controller reads the water level and flow rate 

after every sampling period. This proposed 

design work of Hydro-Electric Power Dam 

System is the application of fuzzy logic control 

system consisting of two input variables: water 

level and flow rate, and three output variables: 

Drain valve and (Releasing) Valve control used 

in a reservoir plant of Hydro-Electric Power 

Dam to monitor the system of Dam plus the 

switching of penstock depending upon the level 

of water in the dam. 

 
The modern-day technologies in the areas of 

information storage and retrieval, web search, 

image processing, control, pattern recognition, 

bioinformation and computational biology, e-

markets, autonomous navigation, and guidance 

are benefited using fuzzy sets. An integrated 

framework sustaining a variety of facets of 

human-centric computing is developed by means 

of fuzzy sets. The current trends of information 

technology have proved that the increasing level 

of intelligence, autonomy and required 

flexibility comes true with the increased human 

centricity of resulting results. The holistic view 

covers concepts, design methodologies, and 

algorithms with interpretation, analysis, and 

engineering knowledge. The computing systems 

are based on predefined models of two-valued 

logic and human information processing, 

concerned with two distinct words. In order to 
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communicate between these two words we need 

to develop an interface. This is the key 

motivation behind the emergence of human-

centric systems and humancentric computing. 

The fuzzy logic is an important technology and a 

successful branch of automation and control 

theory, which provides good results in control of 

power systems.  This paper aims to use fuzzy 

control to insure good control of isolated MHPP. 

The proposed control scheme is suitable for 

turbine systems with both guide vane governors 

and synchronous generators, especially 

permanent magnet machines which have no 

automatic voltage regulator. 

Results and Discussion 

MATLAB simulation was adapted according to 

the arrangement of membership functions for 

four rules as given in Table 6.1.Results are 

compared in Table and found correct according 

to the design model. 

 

Various values of input and output variables 

match the dependency scheme of the system 

design. The simulated values were checked 

using MATLAB-Rule viewer as shown in 

Figure.The correctness of results shows the 

validity of the simplified design work for 

processing system using control system. 

 

Figure 1: MATLAB Rule Viewer 

 

 

 

 

 

 

Table 1: Comparison of Simulated and 

Calculated Result 

Simulation Graphs Discussion 

This system was simulated for the given range of 

input variables. The given value of: Water Level 

= 13 lies in region 3 of the range 10-15 and Flow 

Rate = 95000 lies in region 4 of the range 75000-

100000. The four rules were applied for 

MATLAB simulation according to this range 

scheme. In this design model, the release and 

drain control valves depends upon the selected 

values of water level and flow rate. The 

simulated and calculated results are according to 

the dependence scheme. Figure shows the 

control valve is directly proportional to water 

level and it does not depend upon the flow rate. 

Fig. 6.2 also shows that the drain valve system is 

directly proportional to flow rate. 

 

Result Release             

(Control 

Valve) 

Drain 

Valve 

Design 

Values 

64.2 85.7 

Matlab 

Simulation 

65.2 83.8 

% error 1.55 2.21 
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Table 2: The Water Level, Flow Rate, Drain/Release Valve Opened/Closed and Penstock 

 

 

 

 

 

 

 

 

 

 

Conclusion 

Both the design model and simulation results are 

same. The designed system can be extended for 

any number of inputs and outputs. The drain 

valve control output can be utilized further for 

land irrigation according to the need and water 

release control valve for electric generation to 

fulfill the dire need of this system in automation. 

The design work is being carried out to design 

state of the art fuzzy logic Hydro- Electric 

control system in future using FPGAs. 

Future Scope 

The artificial neural network (ANN) can also be 

used for the hyro power dam control system. 

Also some other parameters can also be changed 

in represented fuzzy model for the utilization 

and efficient use of hydro power plants. 
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Rule 

No. 

 Inputs Outputs 

Water 

Level 

Flow 

Rate 

Release 

(Valve) 

Drain Valve Penstock 

1 Below 

Danger 

Fast 50% 

opened 

50% opened ON 

2 Below 

Danger 

Very 

Fast 

50% 

opened 

75% opened ON 

3 Danger Fast 75% 

opened 

Fully Opened     OFF 

4 Danger Very 

Fast 

75% 

opened 

Fully Opened     OFF 



International Journal of Engineering, Management, Humanities and Social Sciences Paradigms (IJEMHS) 

Volume 31, Issue 03, Quarter 03 (2019) 

Publishing Month and Date: July 29, 2019 

An Indexed and Referred Journal with Impact Factor: 2.75 

ISSN (Online): 2347-601X 

www.ijemhs.com 

 

IJEMHS 

www.ijemhs.com 

22 

 

[7] M. Saleem Khan and Khaled Benkrid, “A 

proposed Grinding admixing System using 

Fuzzy Time Control Discrete Event Model 

for Industrial Application”, Lecture Notes In 

Engineering and Computer Science vol. 

2175 2009, pp 12311236, Directory of Open 

Access Journals (DOAJ). 

[8] M. Saleem Khan and Khaled Benkrid, 

“Multi-Dimensional Supervisory Fuzzy 

Logic Control DEV, Processing System for 

Industrial Applications” Lecture Notes in 

Engineering and Computer Science vol. 

2175, pp 1208-1217, Directory of Open 

Access Journals (DOAJ) 

[9] M. Berthold, D. Hand, “Intelligent Data 

Analysis, 2nd ed.”, Springer-Verlag, 

Heidelberg (2006). 

[10] M. Saleem Khan and Khaled Benkrid, 

“Design of Liquids Mixing Control System 

Using Fuzzy Time Control Discrete Event 

Model for Industrial Applications”, World 

Academy of Science, Engineering and 

Technology vol. 72, pp 545-553, Directory 

of Open Access Journals (DOAJ). 

[11] H. J. Zimmermann, Fuzzy Set Theory and 

Its Applications, 3rd ed., Kluwer Academic 

Publishers, Boston, MA, 1996. 

[12]  M. S. Stachowicz and M. E. Kochanska, 

Graphic interpretation of fuzzy sets and 

fuzzy relations, Mathematics at the Service 

of Man, Edited by A. Ballester, D.Cardus, 

and E. Trillas, based on materials of Second 

World Conf., UniversidadPolitecnica Las 

Palmas, Spain, 1982. 

[13] G. Sakthivel, T. S. Anandhi and S. P. 

Natarajan, „„Design of Fuzzy Logic 

Controllerfor aSpherical tank system and its 

Real time implementation‟‟, International 

Journalof Engineering Research and 

Applications, ISSN-2248-9622, vol. 1, no. 

3,pp. 934-940. 

[14] G. Shahgholian and A. Movahedi, 

„„Modeling and Controller Design Using 

ANFIS Method for Non-Linear Liquid 

Level System‟‟, International Journal of 

Informationand Electronics Engineering, 

vol. 1, no. 3, pp. 271-275, November 2011. 

[15] E. H. Mamdani, „„An Application of Fuzzy 

Logic to Approximate Reasoning using 

Linguistic Synthesis‟‟, International Journal 

Man Machine Studies, vol.7, pp. 1- 7, 1984. 

[16] Ibrahim Eksin and Osman Kaan Erol, „„A 

Fuzzy Identification Method for Nonlinear 

Systems‟‟, Turkish Journal of Electrical 

Engineering & Computer Sciences, 

vol.8,no. 2, pp. 125-135, 2000. 

[17] Ismail H. Altas and A. M. Sharaf, “A 

Generalized Direct Approach for Designing 

Fuzzy logic Controllers in 

MATLAB/SIMULINK GUI Environment”, 

International Journal of Information 

Technology and Intelligent Computing, vol. 

1, no. 4, 2007. 

[18] John Yen and Reza Langari, „„Intelligence, 

Control and Information‟‟, Fuzzy Logic, 

Pearson Education, ISBN-813170534X, 

1999. 

[19] L. A. Zadeh, “A Rationale for Fuzzy 

Control”, Journal of Dynamic System 

andMeasurement Control, vol. 94, series G, 

pp. 3-4, 1972. L .A. Zadeh, “Outline of a 

New Approach to the Analysis of Complex 

Systems and Decision Processes”, IEEE 

Transactions on systems, Man, and 

Cybernetics, vol.SMC-3, no. 1, pp. 28-44, 

1973. 

[20] M. Saleem Khan and Khaled Benkrid, 

„„Design of Liquids Mixing Control 

SystemUsing Fuzzy Time Control Discrete 

Event Model for Industrial Applications‟‟, 

World Academy of Science, Engineering 

and Technology 72, pp. 545-553, 2010. 

[21] M. Sugeno, “An Introductory Survey on 

Fuzzy Control”, Inform. Science, vol. 36, 

pp.59- 83, 1985. Mamoni Dhar, „„On 

Separation Index   of Fuzzy Sets‟‟, 

International Journal of Mathematical 

Archive, ISSN 2229–5046, vol. 3, no. 3, pp. 

932-934, 2012. 


