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The analysis of the prospects for the use of atmospheric optical communication lines on the
territory of the nuclear facilities was carried out. It is shown that modern Russian
atmospheric communication terminals make it possible to implement high-speed data
exchange within the perimeter of a nuclear power plant, as well as to provide an external
backup communication channel protected by quantum key distribution technology. A tech-
nique for assessing the feasibility of using atmospheric optical communication at nuclear
power plants is presented. Based on long-term meteorological observations for the Kursk
nuclear power plant, graphs of the availability of atmospheric communication are con-

structed. High prospects for the use of atmospheric laser communication at industrial power
complexes located in the central and southern federal districts of Russia are shown.

Keywords: atmospheric optical communication, quantum key distribution, nuclear power plant
safety, communication line availability factor.

DOI: 10.51368/2307-4469-2023-11-6-530-539



Uspekhi Prikladnoi Fiziki (Advances in Applied Physics), 2023, vol. 11, Ne 6

REFERENCES

1. Ghorbanian M. et al., IEEE Systems Journal 13 (4),
4001-4014 (2019).

2. Abrahamsen F. E., Ai Y. and Cheffena M., Sensors
21 (23), 8087 (2021).

3. Xi W. et al., Energy Reports 6, 580-587 (2020).

4. Trichili A. et al., JOSA B 37 (11), A184-A201
(2020).

5. Chowdhury M. Z. et al., IEEE Communications
Surveys & Tutorials 22 (2), 930-966 (2020).

6. Sangeetha R. G., Hemanth C. and Jaiswal 1., Optik
254, 168675 (2022).

7. Boev A. A., Vorobey S. S., Kazantsev S. Y., Ker-
nosov M. Y., Kolesnikov O. V., Kuznetsov S. N., Miro-
nov Y. B., Parshin A. A. and Rudavin N. V., Technical
Physics Letters 48, 11-14 (2022).
https://doi.org/10.21883/TPL.2022.08.55051.19192

8. Bolotov D. V., Kazantsev S.Y., PchelkinaN. V.,
Kuznetsov S. N. and Kernosov M. Y. 2023 Wave Electron-
ics and its Application in Information and Telecommunica-
tion Systems (WECONF). St. Petersburg, 2023, pp. 1-5
[in Russian]. doi: 10.1109/WECONF57201.2023.10148017

9. Petrenko A., Maksimov A. and Katalevich A., Nu-
clear Engineering and Design 386, 111547 (2022).
https://doi.org/10.1016/j.nucengdes.2021.111547

10. Mashkovtseva L. S., Bolotov D. V., Kazantsev S. Y.,
Kolesnikov O. V., Mironov Y. B. and Selyukov A. S., Sci-
entific and technical information. Series 1: Organization

and methodology of information work, (2022), pp. 22-31
[in Russian]. doi: 10.36535/0548-0019-2022-01-3

11. http://www.moctkom.ru/optical-ground-stations

12. Kernosov M. Yu., Kuznetsov S. N., Ognev B. L.
and Parshin A. A., Photonics 14, 424-437 (2020).
https://doi.org/10.22184/1993-
7296.FR0s.2020.14.5.424.436

13. Uysal M., Optical Wireless Communications,
Springer, 2016.

14. Ayoub A., Gjorgiev B. and Sansavini G., Energy
160, 1133-1143 (2018).

15. Wang X. et al., Scientific Reports 13 (1), 11171
(2023).

16. Kriksunov L. Z., Handbook on the basics of IR
technology, Moscow, Soviet radio, 1978 [in Russian].

17. Kursk / Vostochny (airport) weather archive,
METAR (rp5.1u)

18. Materials justifying the licence for activities in
the field of atomic energy use. “Nuclear unit Ne 3 of the
Kursk IT NPP”. Book 3. Preliminary materials of environ-
mental impact assessment of nuclear unit Ne 3. KUR34-
MOLRO03-BDB0003, https://xypaaToBckuii-paiton.pd/
board/650-materialy-ovos-i-mol-i-oprosnyi-list-po-
energobloku-4-kurskoi-aes-2.html

19. Zargar A., Kodkani A., Peris A., Clare E. et al.,
International Journal of Thermofluids 14, 100139 (2022).
https://doi.org/10.1016/5.1j{t.2022.100139





