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          Project Necessity:   

Power plants are mainly considered as one of the most expensive and expensive industries and infrastructures 

of countries. However, their useful life is not very high due to the high volume of processes and mobile 

equipment that exists in most traditional power plants. On the other hand, with the unprecedented and rapid 

growth of related sciences and technologies in the last century, the major power plants of the country have 

found a significant technological distance from their up-to-date models. This gap is sometimes such that 

existing power plants meet the newly adopted standards with difficulty. Therefore, in order to protect this 

national asset and increase efficiency and performance within these standards, in addition to using modern and 

codified maintenance methods, it is necessary to study related renovation and improvement technologies and 

also to review the experiences of using such technologies, designs and patterns. Determined the appropriate 

modernization and improvement for domestic power plants. 

 

          Project Goals:  Extracting the main priorities of modernization of power plants in the country 

 

 Abstract:  In this project, which is considered as phase zero of the power plant modernization plan, first 

and in the first part, to study the main components of power plant electrical equipment modernization, 

similar projects at the international level, technologies used for modernization, identification of activists and 

experts in this field and review Standards, guidelines and recommendations related to the modernization of 

this equipment and finally the economic dimensions of modernization plans have been examined. In the 

second part, after identifying the power plants with sufficient potential for modernization, following the 

correspondence and information about the field status of the power plants and after consulting with the 



 

circle of experts formed in the first part, sample and appropriate operational plans were presented to 

modernize each of these power plants. 

 

     Steps and Methodologies: According to the IEEE guidelines, after assessing the status of each power 

plant, the status of the assessment results in one of the following four cases: 

1. Retirement  

2. Continue operation as-is 

3. Redevelopment  

4. Rehabilitation   

The first and second cases, as is clear from their definition, will lead to the completion of the power plant or 

the continuation of their operation as before. Redesign involves new calculations and the replacement of all 

or part of the plant's main equipment and facilities with the aim of optimizing the overall performance of the 

unit. Renovation, meanwhile, is done to increase unit life, improve performance, increase reliability, 

availability, reduce maintenance, and improve operations. This report studies the fourth situation resulting 

from the evaluation, namely the modernization of power plant units and indicates the modernization of the 

main electrical equipment of the power plant. However, in a comprehensive renovation plan, other 

mechanical or civil equipment and facilities (including the turbine as one of the most important tools in this 

section) should also be considered, which has been briefly mentioned in this research and has not been 

discussed. This study was performed as the evaluation and feasibility studies for the modernization of power 

plants. Then, the patterns of modernization of electrical equipment of power plants as well as the 

modernization of electrical equipment of power plants were reviewed. 

Renovation programs are carried out in two axes. First, the activities that are carried out to increase the life of 

the equipment. Expensive equipment such as generators include stator winding upgrades, rotor windings, 

stator and rotor core upgrades, and upgrades to other stator and rotor mechanical components, with the goal 

of bringing the generator output power to its original value (at the time of power generation). Efficiency 

recovery, capacity recovery and ready hours recovery are some of the benefits of generator upgrades. 

In addition to the benefits mentioned in the section on increasing life expectancy, in this method, the benefits 

of changing technologies are also used. Another method is methods based on increasing capacity and 

increasing working hours. It is important to note that the modernization of generators in this way has 

activities as well as the benefits of extending the life of the method. 

In this research, modernization feasibility studies have been done. The first step in determining the status of a 

power plant for participating or not participating in renovation programs is to use status assessment 

methods. After this stage and if the unit needs to be renovated, in addition to considering direct changes, the 

impact of renovation changes on the complex should also be considered. Also, methods for evaluating 

power plant units, a systemic approach to modernization and significant aspects were introduced, and a brief 

set of feasibility models in modernization programs was presented. In this research, some international 



  

projects carried out by prominent companies were presented and at the end, standards related to the field of 

reconstruction in the power plant electrical equipment were stated. 

In the following, economic analysis, optimization, modernization and reconstruction, which leads to the 

improvement of the performance of electrical equipment, were examined. Also, companies active in the 

field of reconstruction and rehabilitation of electrical equipment of power plants were introduced. 

Then, the transformer periodic tests were performed. Also, the process of evaluating the condition of the 

generators of power plants was examined. Then the tests of other equipments in the power plant including 

high voltage cables, protection relays and power supply system including batteries and UPS of the power 

plant were examined. 

In this project, the following information sources have been used to evaluate the general condition of electrical 

equipment of power plants: 

of electrical equipment has been sent to all power plants desired by the employer and subsequent follow-ups 

have been done in several stages. Of the 37 power plants in question, the power plants that have sent their 

documents in response to the above-mentioned letter are: Isfahan power plant, Shahid Mofteh power plant, 

Lushan power plant and Yazd combined cycle power plant. 

Available  documents in the Center for Development of Advanced Electric Motor Technology in connection 

with the evaluation of the condition of generators and motors of some power plants and the results of 

measurements (partial discharge and polarization currents, etc..) 

latest status of electrical equipment and the results of the latest status assessment tests performed orally or 

requesting the submission of video documents 

obtaining information about the general condition of electrical equipment of each power plant 

In order to facilitate the general assessment of the condition of power plants and to prioritize the modernization 

processes in the electrical equipment of power plants, a list of common status assessment tests has been 

prepared separately for electrical equipment. In this limited table, each test parameter is extracted from the 

relevant standards and presented. Finally, based on the weight percentage and importance assigned to 

electrical equipment and based on the opinion of project supervisors and power plant elites, the priority of 

renovation of each power plant unit was calculated. Priority of modernization of the whole power plant is 

considered as the average priority of each unit. Finally, based on the analysis of the submitted information 

on the status of power plant equipment, the information contained in the archive of the Advanced Electric 

Motors Technology Development Center, the points considered based on this information and the opinions 

of power plant operation experts and power plant experts overlooking the status of power plant electrical 

equipment. , Priorities for modernization of the considered power plants were extracted and presented to the 

parent company of thermal power in the form of a prioritization table. 



 

 

 

       

          Main Results (technical outputs, patents, papers, books, reports, etc.):  

             Research report "Observation of technologies for modernization of electrical equipment of power 

plants and presentation of operational plan for modernization of domestic power plants", Arsalan Hekmati, 

1400. 

Prioritization table of power plants in terms of need for renovation, which was delivered to the project 

employer 

 


