
Name of the Project:  

AP22787517 Development and approbation of a prototype device for 

measuring network insulation parameters in ungrounded systems 

 

Relevance: 

The expected results of the project include the development and 

implementation of new technologies for measuring and controlling the network 

insulation parameters, which will provide increased measurement accuracy and 

improved safety of network operation. This will contribute to reducing the risk of 

accidents, minimizing damage from electricity distribution, and reducing costs for 

repair and restoration after accidents. 

The project's significant contribution to the scientific research and 

technological environment lies in proposing new research directions and methods 

in electrical power engineering, strengthening the scientific and personnel potential 

of scientific organizations in Kazakhstan, and increasing their competitiveness at 

the international level. The results of the project, oriented towards 

commercialization, will impact the solution of pressing socio-economic and 

scientific-technical development challenges of the Republic of Kazakhstan. 

 

Target: 

The target is to develop a universal method for ungrounded systems to 

determine the network insulation parameters and electrical schematic solutions up 

to 1000V for the implementation of a device prototype that enhances the reliability 

and safety of power supply. 

 

Expected Results: 

1. Analytical review of scientific and technical information on the project 

theme for the selection of the object, subject, and directions of research.  

2. Creation of new mathematical dependencies for determining network 

insulation parameters in ungrounded systems up to and above 1000 V under the 

condition of symmetric insulation admittance of phases relative to the earth.  

3. Development of a new mathematical apparatus for determining network 

insulation parameters in ungrounded systems up to and above 1000 V under the 

condition of asymmetric insulation admittance of phases relative to the earth.  

4. Development of schematic solutions for conducting experimental research 

and creating a laboratory bench.  

5. Development of the programmable logic of the device prototype based on 

phase-locked loop frequency adjustment, fast and discrete Fourier transformation.  

6. Conducting experimental research on a laboratory bench to select and 

justify optimal volt-age measurement schemes.  

7. Assessing the impact of various methods and means of measuring three-

phase voltages on the accuracy of determining network insulation parameters 

relative to the earth. 

8. Creation of a prototype device for monitoring network insulation 

parameters relative to the earth based on the obtained data.  



9. Conducting comprehensive testing (approbation) of the created prototype 

device in laboratory conditions to evaluate its expected characteristics. 

10. Adjusting the parameters of the created prototype device to improve its 

accuracy and efficiency. 

11. Conducting practical tests of the developed device in real conditions at a 

mining enterprise, assessing its advantages, reliability, and potential for scaling in 

a production environment. 

12. Creation of Technical Specifications (project) for experimental design 

work «Development and creation of a device for network insulation control». 
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Information for Potential Users: 

The economic effect is achieved by reducing damage to consumers from 

power supply interruptions and reducing the costs of repair and restoration after 

accidents. 

The results of the project are of international importance, since the methods 

and technologies being developed can be applied in many countries with similar 

power systems. Export of the developed technologies will improve the reliability 

and safety of power supply. 

 

Additional Information: 

The project includes an analytical review of modern scientific and technical 

solutions, the creation of new mathematical dependencies for networks with 

different insulation admittances of phases relative to the earth, the development of 

a device prototype, and its testing in both laboratory and real operating conditions. 

The main approaches to conducting research include the use of Millman's theorem 

and the method of symmetrical components for asymmetrical phase voltages, as 

well as the application of phase-sensitive analysis for safe neutral shifts. 

 


