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Abstract

  

Integration of interconnected power system (IPS) of Ukraine to the European Network
Transmission System Operators for Electricity (ENTSO-E) requires an improvement of
Ukrainian frequency automatic emergency control and harmonization with load-frequency
control according to requirements of ENTSO-E. In order to investigate processes of frequency
and active power control, it is necessary to develop the detailed simulation model including
models of automatic under frequency load shedding (UFLS) relays, special protection
automatics (SPA) of the nuclear power plants, automatic generation control (AGC) as well as
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750-220 kV transmission networks of IPS of Ukraine. The frequency stability phenomena have
been studied by time domain simulation using the detailed model realized in DIgSILENT
PowerFactory software. The simulation results for different disturbances are presented. Referen
ces 12, figures 5.

  

  

Key words: frequency stability, automatic under frequency load shedding, special protection
automatics, power flow, primary and secondary control, automatic generation control,
interconnected power system.

  

  

Received:    30.11.2016
 Accepted:    02.12.2016
 Published:   23.03.2017

  

  

References

 1. Alekseev S., Kopylov I., Mashanskii A. Interconnected power utilities description as object of
frequency and active power control. Elektrichestvo. 1980. No 12. Pp. 23-30. (Rus)
 2. Kyrylenko O., Pavlovsky V., Steliuk A. AGC Software Model Validation for Identification of
Renewables Impact on Frequency Control in the IPS of Ukraine./ Proceedings of International
Conference on Intelligent Energy and Power Systems. Kyiv, June 2014. Pp. 141-145. DOI: htt
ps://doi.org/10.1109/IEPS.2014.6874166
 3. Pavlovsky V., Steliuk A., Lenga O., Zaychenko V., Vyshnevskyi M., Antoniuk Ya. Influence of
the frequency and voltage change on load power considering automatic frequency load
shedding. Enerhetyka i Elektryfikatsiia. 2016. No 4. Pp. 7-12. (Ukr)
 4. Diviya K.C., Nagendra Rao. A novel AGC simulation scheme based on reduced order prime
mover models. Conference on Convergent Technologies for the Asia-Pacific Region. 2003. Vol.
3. Pp. 1099-1103.
 5. Gonzalez-Longatt F., Steliuk A., Hinojosa V.H. Flexible Automatic Generation Control

 2 / 3

https://doi.org/10.1109/IEPS.2014.6874166
https://doi.org/10.1109/IEPS.2014.6874166


2017 N2 s8

System for Embedded HVDC Links. Proceedings of IEEE PowerTech conference. Eindhoven,
June 2015. DOI: https://doi.org/10.1109/PTC.2015.7232555
 6. Gonzalez-Longatt, Francisco, Luis Rueda, Jose. PowerFactory Applications for Power
System Analysis. Springer, 2015. 489 p.
 7. Hsu C.-T., Kang M.-S., Chen C.-S. Design of adaptive load shedding by artificial neural
networks. IEE Proc. Gener. Transm. Distrib. 2005. Vol. 152. No 3. Pp. 415-421. DOI: https://d
oi.org/10.1049/ip-gtd:20041207
 8. Nanda J., Mishra S., Mishra P. and Sajith K. A novel classical controller for automatic
generation control in thermal and hydrothermal system. Joint International Conference on Powe
r Electronics, Drives and Energy Systems
, India. 2010. Pp. 1-6.  DOI: 
https://doi.org/10.1109/PEDES.2010.5712439
 9. Ramavathu S.N., Datla V.T., Pasagadi H. Islanding Scheme and Auto Load Shedding to
Protect Power System. International Journal of Computer and Electrical Engineering. 2013. Vol.
1. No 4. Pp. 508-512.
 10. Shahgholian G., Salary M.E. Effect of Load Shedding Strategy on Interconnected Power
Systems Stability When a Blackout Occurs. International Journal of Computer and Electrical
Engineering. 2012. Vol. 4. No 2. Pp. 212-217.  DOI: https://doi.org/10.7763/IJCEE.2012.V4.48
1
 11. Talaq J., Al-Basri F. Adaptive fuzzy gain scheduling for load frequency control. IEEE Trans.
on Power Systems.
1999. Vol. 14. No 1. Pp. 145-150. DOI: 
https://doi.org/10.1109/59.744505
 12. Technical Background for the Low Frequency Demand Disconnection Requirements.
Available at: https://www.entsoe.eu/Documents/Network%20codes%20documents/NC%20ER/
141215_Technical_background_for_LFDD.pdf  – 2014. – 20 p. (accessed
24.11.2016)

  

  

PDF

  

 3 / 3

https://doi.org/10.1109/PTC.2015.7232555
https://doi.org/10.1049/ip-gtd:20041207
https://doi.org/10.1049/ip-gtd:20041207
https://doi.org/10.1109/PEDES.2010.5712439
https://doi.org/10.7763/IJCEE.2012.V4.481
https://doi.org/10.7763/IJCEE.2012.V4.481
https://doi.org/10.1109/59.744505
https://www.entsoe.eu/Documents/Network%20codes%20documents/NC%20ER/141215_Technical_background_for_LFDD.pdf
https://www.entsoe.eu/Documents/Network%20codes%20documents/NC%20ER/141215_Technical_background_for_LFDD.pdf
../2017_2/st9.pdf

