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Abstract : Transformers are the most used electrical imparting and carrying framework. The procedure to design a power transformer to 

integrate all electronics, mechanical and chemicals components or pieces of this device so as to agilely these details to the innovator. The 

transformer device should be designed such in a way that the result will be like capitalistically suitable with moderate mass, compact in 

measurement, low prices, powerful performance and be that as it may be fulfilling all the requirements compelled by worldwide principles. 

Quite a few scientists have used Artificial Intelligence (AI) techniques into transform procedure to design a power transformer, analysis 

execution exploration. Notwithstanding, few of probable techniques of AI is remaining to completely examined for transformer design, 

performance and analysis issues. This paper leads a succinct review of algorithms of AI that should work for transformers design, performance 

and deploy techniques, artificial brainpower-based analysis procedures and recommends few of bio-propelled artificial intelligence methods 

that might be used for designing, analysing and performance causes. 
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I. INTRODUCTION 

A transformer is identified by various companies like ANSI and IEEE as a changeless electric machine included of at least two windings, 

using an alluring centre, for presenting connection of power circuits. The power transformer allows the electric dispatching and supply of 

electricity vivacity and affordably, with the capacity of 95%- 99%. The power transformer produces more electricity productively better than 

other power generator devices. [3][4] Power Transformer plays the main role within associated highly powered frameworks at various voltage 

intensify. Transformer is the basic requirements to utilize electric current from different parts and points of view that is utilized today life. 

Eventually, transformers owned remarkable conditions in the current force framework, substancely the most important relation with power 

stations and backbone of electronic current use. There are many research paper, books, designed circuits, simulator, suggestions and 

specifications are available for power transformer, that helped to design a upgraded power transformer with unthinkable performance. [6] 

The design of a transformer has massive operations that followed by technician aspire for executing, computing the scale, gauge and energy 

power facts, specially considered the assembling and constructing price as cheap and also the weight of the transformer. In India, present day 

transformer design and performance can be a big task to lower the of crucial mishap. The power stations in the country had an average limit 

of producing electricity. Some times in the summer it went low due to high consumption or high in winter or rainy seasons. But Many factors 

affect the transformer performance and producing capacity.  [1][2] 

In current era India undergo a consequentially limited power, Now India is in 4th place after all other countries in the highest vitality condition. 

India power system mis-utilized and misfortunes has tragedy surpassed a handful number, higher than the other countries conditions. For 

preferable design of this or frequent use estimation of power current might be surely lessened endless misfortune, this is one of the mail parts 

of mishap in any transformer. No-heap misfortune can be decreased at interval if regular raw metal material could use undermined along 

indistinct steel. Steel-Metal formless sheet has been promoted to centre design with a compound comprising of 0.92% stainless steel, 0.05% 

semiconducting material and 0.03 chemical element-boron. It has 0.70% less misfortune and mis-utilized rather than semiconduction 

material-steel. The wideness of indistinct metal sheet is 0.025 mm, i.e., it is around multiple times slenderer than the average thickness of 
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silicon sheet steel. [4][8][13] Now the transformers are compact in size, cut-prices, and guaranteed a significant increment in performance 

and ease of vitality.  

With an aim to give the layout plan of different research that are used in to find the better transformer design, performance, analysis. The 

author has presented the research paper in different parts: Second part described the designing issues and causes of power transformer   or 

different artificial intelligence technique using for designing and enfolded by the researcher. Third part point out the usages of various 

simulated brainpower techniques to design a transformer, analysing and performance of it. Fourth part pointed out various artificial 

intelligence plans used for design and analysis purposes. At the end, Fifth part end of this paper.[7][9] 

Transformer Design and analysis rely on minimized-maximized of a desired jobs that disclosed after a few restrictions. The various earmarked 

works utilized targeted capacities, minimization of complete work, minimization of powerful part and basic raw substance cost, low 

constructing cost, low-priced controlled cost or uplift of calculated power of transformer. Due to the available advanced PCs, the cost of PC 

equipment has been decreased, that gives the designer a chance of automatic process support to design a transformer. The primary transformer 

design was made on PC in 1955 that proposed a strategy with the accepted centre geometry point out to finds the cost of electrical boundaries 

which amplify the VA limit or limit misfortune. [13]   

The transformer design used various design styles, that was demonstrated in terms of four destinations: entirely owing cost, accumulation, 

all out mishaps, material cost and five requirements: limits on excitation current, burden, productivity, no heap misfortunes and all out 

mishap. Ideally the centre choice to limit and winding misfortunes was accomplished the design model that considered high recurrence skin 

and closeness impacts, presents the influence percentage, essential power up value variety of transformer. Power transformer design and 

performance consumption with MIP procedures has started on limited price transformer, handling divisions, limited techniques, at the same 

time demonstrated a new design of transformer could be fulfilled the consumption choice graphs. Collision of unprocessed limitations affect 

transformer propagated cost estimation has depicted interval presented low-price result of a circulated powerful transformer in formal 

electronics market. So, for these techniques and overcome of these above problems, the engineers have tried Artificial Intelligence methods 

in search for the similar design.[7][9][10] 

II. VARIOUS AI METHODOLOGY TO DESIGN A POWERFUL PERFORMANCE-BASED TRANSFORMER  

Various AI method enormously owned in different condition to design a power transformer with difficult levels and with high performance. 

Many researchers and scientist using AI methodology for analysing, testing, designing and perfectness of a power transformer. 

2.1 Performance Analysis Genetic Algorithms  

GA is relied on Darwin ‘s rules i.e., natural unfolding for complex problems. This concept used to select the process of various fittest single 

replication and optimize the better solution. These algorithms had extensively used in different fields such as commerce, computers, science 

and engineering to find the absolute solutions to optimize and search problems. The success of this algorithms is wide ranging significantly, 

easily understandable and widely approach. Genetic Algorithm had extensively used for producing, economically construction and lessen 

operating cost for power transformer. It is also unitized for the allocating cooling system design of transformers.[10][7][5] GA is a search 

process for designing, analysing and improvising of rectifier power transformer that has been used and simulated for performance boost of 

adhesive type allocated transformers, torus magnetic circle core transformers, compact in size of   rectifier transformer. [4][6][16] 

Georgilakis emended a problem of a transformer with less weigh design with low-cost issues by integrating GA using bounded materials 

using outward aristocratic process. The other hybrid design of a compact transformer was introduced with integrated two-dimensional limited 

materials, genetic algorithm and a destinism algorithm to produce the best solution for design. The design of electrical transformer is totally 

depending on calculated low-cost with genetic algorithm, that simulates or identifiable fault-based approaches, processed and functioned 

with low-weighted factors. [2][6][5][8][16] 

2.2 ABC Algorithm  

This algorithm is swarm based high-level problem-independent algorithm with many strategies to find best solutions of designing. [[18][19]. 

This Ant Bee Colony algorithm have three basic parts such as employed parts, Onlookers parts and Scouts parts. It is considered that only 

one unpredictable manager bee managed all food origins. So, in a pack of colony the number of food origin is equal to the number of bee-

manager. Bee-manager started to find food origin first, collect the food, return to their pack and started dance on owned part. The manager-

bee who could not found the food origin, ditched by ither and known as a scout. Now that ditched bee has starts again to find a new food 

origin.[18] [19] Spectator bee enjoying the dance of manager-bee, select the best from all and choose the best food origin. This algorithm is 

preferable or equal than other algorithm such as: GA, PS Algorithm, Differential evolution algorithm and evolution strategy. Ant Bee Colony 

algorithm successfully tested and proved algorithm to solve un-structural problem for super fine performance solutions and find better 

designing with full specification.[17][19] 

III. REVIEW OF LITERATURE 

In order to accomplished global optimal solution for power transformers design, some corelated key techniques such as Genetic Algorithm 

and Artificial neural networks literature survey is presented below:  

S.B. Vasutinsky [2012] books provide a brief understanding with different techniques of power transformer that has all basic parameters and 

handled with remarkable techniques in transformer, automatic forces and high temperature attributes and core design of it.  
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V.N. Mittle and Mittal [2013] literature book provides a CAD design with improvised design of transformer including a brief introduction 

of different kind of design variables, aspects, and artificial forces in transformers. It also mentioning the performance attributes of the designed 

transformer.  

A.K. Sawhney and A Chakraborti [2014] book enlightened on a process to design a transformer. It also describes the finest designs with low 

cost or high-performance ideas.  

Geromel, Luiz H and Souza, Carlos R [2015] presents a design methodology using intelligent systems for power transformer. This 

methodology used artificial neural networks somewhere in stage of designing to optimize the project, simplify the design and minimize the 

cost substantially.  

Pavlos S. Georgilakis, Marina A. Tsili and Athanassios T Souflaris [2016] considered that the purpose of designing a transformer has totally 

depended on the parts specifications used in the transformer based on the given specifications, available material, low-cost, lighter-weight, 

compact-size and best-performed criteria. Writers also described a finest method to develop a transformer that meet out specification with 

the minimum cost.  

Pavlos S. Georgilakis and Eleftherios I. Amoiralis [2017] presented an integrated artificial intelligence technique to design a low cost, less 

weigh and high in performance transformer. AI is used to design the best transformer design using selected winding material Cu or Al. 

W.G. Hurley and J.G. Breslin [2018] presented an on-line based advanced design of transformer, that in spite of the use of computer-aided 

designing applications to designed a power supply integrated parts such as electric circuits, registers, inductors and core elements etc.  

T.H.Putman [2013] describes the various constraints which emphasis on cost estimation of design of power transformers that used 

mathematical analysis such as size, losses, reactance, circuits, weigh and power output. This paper gives a spectrum view of the designing of 

a transformer.  

Jabr [2014] observes that the design problem that needs general things like reducing the total weigh circuits, incutors and core material, verify 

hurdles to design a desired transformer with high perfomrance ratings. This paper presented the design problem using geometric programming 

GP that enlightened a systematic and valid solution for the optimum design of transformer.  

Farrukh Shahzad, M.H. Shwehdi, [2013] investigate that the computer programming using numerical analysis techniques is very helpful to 

transformer designing. Given hand-on exercise on available software and laboratory technitian can easily examine and elobarated the 

designing techniqes of tranformer.  

Paul H. Odessey, [2015] describes the new modern computer designs used to modify the old-fashioned transformer with extra ordinary speed, 

new circuitry designed that tends to better designing blueprints and performance criteria. The New computer-generated designed transformer 

able to handled unmanagable causes and repetitious estimated numeric figures suing logical or relational methods to accomplished all input 

calculations. 

Many experimental calculations have been tested to produced various starting gates included minimal design options with solutions to handles 

future upcoming hurdles. Moreover, the temperature reciprocity rises, voltage fluctuation-regulation, and downgrade parameters are also 

estimated and handled by straight-thinking order to full fill the power transformer designing purpose.  

A Roue, R McClelland, S A Holland and R AUcock[2016] present the Finite Element Methods for designing and analysing of power 

transformer with the systematic use of materials.  

S. Padma, R Bhuvaneswari and S. Subramanian [2017] describes Simulating Annealing algorithm technique for design a three phases Power 

Transformer. This method used to minimize the system energy due to use of less wiring and material.  

S. Hosimin Thilagar and G. Sridhara Rao [2018] present an in-situ parameter estimation method to determine the three winding transformer 

physical and chemical parameters circuits. The proposed techniques evaluate a complex structural parameter between subordinate and post 

subordinate bending, which is useful to determine voltage, current, frequency etc. in impermanent reading of transformer.  

IV. DATA ANALYSIS  

Transformers that are used now are different use of their purpose, weigh, uses and sizes. In addition to how a power transformer distributing 

the electrical energy, used many types of transformers, such as rectifying, welding, furnace, measuring etc. A modem transformer presents 

a high voltage and complicated electromagnetic apparatus. The design of this transformer is far from reality without assuming the modem 

transformer consumption of power. That is why emphasis is given not only to the theoretical consideration of the phenomena in transformer, 

but also the practical aspects. [5][7][12][20] 
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table 1: typical numbers of steps and space factor for transformer cores 

 

 

 

 

 

 

The design of transformer has been conveyed using AI techniques. Conductor style, design, weight, price and width has been selected using 

Artificial Neural Network while the different transformer designs parameters or techniques has been immersed using Genetic Algorithm for 

different even-handed function. 

 

V. CONCLUSION  

This Paper enlightened on a quick summary of various AI algorithm techniques that worked for power transformer designing, analysing and 

better working performance. Literature Reviews and various algorithms have presented here to enfolds the extended range of artificial 

intelligence techniques and designs examinations. This paper summarises the new environmentally safe AI methods that could be deployed 

for transformer design, analysis and performance problem. This literature survey gives handful statistics for the upcoming movement for the 

better result in transformer design. 

REFERENCES  

[1] S. B. Vasutinsky (1962). "Principles, Operation and Design of Power Transformers".  

[2] V. N. Mittle, A. Mittal (1996). "Design of Electrical Machines" (4* ed.). Standard Publishers Distributors.  

[3] A, K. Sawhney, A. Chakrabarti (2006). "A Course on Electrical Machine Design", Dhanpat Rai & Co. (P) Ltd., Sixth Edition.   

[4] L.H. Geromel, C.R. Souza (2002). "The application of intelligent systems in power transformer design", Proc. of Canadian Conference 

on Electrical and Computer Engineering, pp. 285-290.  

[5] D.E., Goldberg (1989). "Genetic Algorithm in Search, Optimization and Machine Learning", Addison Wesley. 

[6] Pavlos S. Georgilakis, Eleftherios I. Amoiralis (2007). ―Spotlight on transformer design", IEEE Power & Energy Magazine, Jan/Feb 

2007 pp. 40-50 

[7] J.G. Breslin, W.G. Hurley (2003). "A web-based system for Transformer Design", SpringerVerlag, Berlin, KES 2003, pp. 715-721.  

[8] T. H. Putman (1963). "Economics and Power Transformer Design", IEEE Summer general Meeting and Nuclear Radiation Effects 

Conference, Canada, Jun 16-21, 1963. pp. 1018-1022  

[9] Rabih A. Jabr (2005). "Application of Geometric Programming to Transformer Design", IEEE Transactions on Magnetics, Vol.41, 

No. 11, Nov. 2005. pp. 4261-4269  

[10] P. Vas (1999). Artificial Intelligence-Based Electrical Machines and Drives: Application of Fuzzy, Neural, and Genetic Algorithm 

Based Techniques. New York: Oxford.  

[11] J. M. Zurada (1995). Introduction to Artificial Neural Systems. New York PWS.  

[12] S. Haykin (1994). Neural Networks: A Comprehensive Foundation. New York: IEEE Press.  

[13] W. T. Jewell (1990). "Transformer Design in the undergraduate power Engineering Laboratory", IEEE Transactions on Power 

Systems, Vol. 5, No. 2, pp. 499-505.  

[14] Farrukh Shahzad, M.H. Shwehdi (1997). "Human-computer Interaction of Single/ Three Phase Transformer Design and Performance" 

IEEE pp. 193-196.  

[15] Paul H. Odessey (1974). "Transformer design by Computer", IEEE Transactions on Manufacturing Technology, Vol. mft-3, no., pp. 

1-10.  

[16] Goldberg, D.E. (1989), Genetic algorithms in search, optimization and machine learning, Addison-Wesley Professional, ISBN: 

0201157675. 

[17] Deb, K. (2000). An efficient constraint handling method for genetic algorithms, Computer Methods in Applied Mechanics and 

Engineering, 186(2- 4):311–338, Elsevier, Netherlands. 

[18] Karaboga, D., Basturk, B., Ozturk, C. (2007), Artificial bee colony (ABC) optimization algorithm for training feed-forward neural 

networks, Modeling Decisions for Artificial Intelligence, volume 4617/2007 of LNCS: 318-319, Springer, Berlin. 

[19] Xu, C., Duan, H. (2010), Artificial bee colony (ABC) optimized edge potential function (EPF) approach to target recognition for low-

altitude aircraft, Pattern Recognition Letters, Elsevier, Netherlands, In Press. 

[20] S. B. Vasutinsky, Principles, operation and design of power transformers, pp. 176-196. P. S. G. College of Technology, Coimbatore, 

India, 1962. 

[21] V N Mittle- Design of Electrical Machines/ standard publisher new delhi pg. 82, 576...https://www.gettextbooks.com  

[22] A.K. Sawhney and A Chakraborti https://librarysearch.nirmauni.ac.in/cgi-bin/koha/opac-detail.pl?biblionumber=100499 

http://www.jetir.org/
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Goldberg89
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Goldberg89
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Deb00
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Deb00
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Karaboga07c
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Karaboga07c
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Duan10
http://www.scholarpedia.org/article/Artificial_bee_colony_algorithm#Duan10
https://www.researchgate.net/publication/274637634_Design_of_Electrical_Machines

