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Abstract
Transformers are one of the most important and expensive components of the power network. The importance of corect operation of transformer is such
that sustainable electricity supply for the consumer and increasing the reliability of the power grid without transformer health is not possible.
Transformer health requires careful planning for them. Transformer hot spot temperature(HST) needs to be calculated for accurate transformer planning.
Today, very large transformers are made that conventional cooling methods are not efficient for them. Therefore, it is necessary to use newer and more
efficient cooling methods. Oil forced - water forced (OFWF) cooling has been less considered from engineers, designers and researchers. This cooling
method despite high efficiency has received less attention from researchers. The use of heuristic algorithms for transformer HST estimation, regardless
of their high efficiency, accuracy and appropriate speed have been less considered by investigators, therefore in this paper, in order to increase the
accuracy of the transformer HST estimation, the grey wolf optimization(GWO) algorithm is used. This algorithm requires less memory to perform
optimization calculations, on the other hand has high run speed and accuracy for optimization. Moreover, in order to increase the accuracy of the
transformer HST estimation, dynamic model is used. The results show that the GWO algorithm increases speed and accuracy of the transformer HST
estimation. Furthermore, the results indicate that the OFWF cooling method is very efficient for large power transformers.
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Introduction

One of the most important challenges in operation of transformer is its operation. For correct operation of the transformer, HST of the transformer must
be estimated.Conventional HST estimation methods include fiber optic temperature sensors, numerical calculation methods, experimental formulas,
and thermal equivalent circuits[1,2]. Hill believes that thermal models can improved by using computational intelligence techniques, so ensuring the
accuracy of the responses[3,4]. Zile has determined the power transformer windings temperature using developed Artificial Bee Algorithm[5]; But this
methood is time-consuming and is not good for larg power transformers. To solve this problem, current paper introduce the new methood.

Proposed Work and Methodology

For transformer HST estimation, GWO algorithm is used. This algorithm is inspired from grey wolves social life. GWO is able to provide highly
competitive results compared to wellknown heuristics algorithms such as PSO, GSA, DE, EP, and ES[6]. In this paper mathlab2018 is used for
mathematical calculations. On the other hand, transformer HST nonlinear equations are solved using Runge-Kutta method. Then GWO is used to
calculate the maximom temperature.The results show that the GWO can improve speed and accuracy of the HST estimation.

Conclusion

In this paper, the efficiency of OFWF cooling method is investigated for a 250MVA power transformer at different loads using GWO algorithm.The
results show that GWO has more accuracy and run speed compared to other methods for transformer HST calculation. Besides, OFWF cooling method
is more suitable for large power transformers with high HST compared to other cooling methods. Furthermore, considering the transformer's lifetime
depends on its HST, the use of this cooling method will increase the life span of the transformer.
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