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The paper deals with the methodology for the design of load 
simulators for ground testing of power supply systems for various 
autonomous objects using a boost converter as a current wave-
forming electrical complex. The structure of the power unit and 
control system of the boost converter block is considered. The 
modern methodologies of design of electrical complexes are 
analyzed. It is suggested to take into account the allowable 
variation in the parameters of power electronic components 
(resistors, capacitors and inductors) when modeling the 
complexes under development using modern software such as 
Matlab Simulink. The created methodology makes it possible to 
identify the peculiarities of the load simulator operation during 
the development stage, to take into account the variation of the 
parameters of the power circuit components, to adjust the 
regulators using simulation models, to analyze a set of design 
options for power circuits and control systems of the electrical 
complex. This significantly reduces the time and cost of the 
simulator design process as well as controller tuning. Numerical 
and laboratory-scale experiments showed good correlation, which 
gives grounds for applying the developed methodology to create 
new electrical complexes for various purposes and their 
components. The convenience of saving the results of 
experiments in the form of arrays of variables and the availability 
of simulation models of electrical complexes in Matlab Simulink 
for the developer allows application of the created methodology 
for further analysis of the load simulator operation at the stage of 
ground testing of power supply systems for autonomous objects 
in order to improve circuitry solutions and to additionally adjust 
the regulators if necessary. 

Keywords: methodology of design, electrical complex, load 
simulator, ground tests, power supply system, autonomous object, 
boost converter, parameter variation, controller, simulation 
model. 

REFERENCES 
 

1. Soustin B.P., Ivanchura V.I., Chernyshev A.I., Islyaev S.N. 
Sistemy electropitaniya kosmicheskih apparatov [Power 
Supplies of Space Vehicles]. Novosibirsk, VO Nauka, Sibe-
rian Publishing Company, 1994. 318 p. (In Russian) 

2. Rulevskiy V.M., Chekh V.A., Bukreev V.G., Mescherya-
kov  R.V.  Power  Supply  System  for  Deep  Sea  Underwater  
Vehicle with HVDC Power Transmission via Rope-cable. 
Izvestiya Yuzhnogo federalnogo universiteta. Tehnicheskiye 
nauki [Bulletin of South Federal University. Technical Sci-
ences], 2018, no. 1 (195), pp. 155–167. (In Russian) 

3. Poezhaeva E.V., Goretova V.A. Modernization of Pipeline 
Diagnostic System. Molodoy ucheniy [Young Scientist], 
2019, no. 1 (239), pp. 43-46. (In Russian) 

4. Rasstrigin L.A. Sovremennye principy upravleniya slozhny-
mi obyektami [Modern Principles for Complex Objects Con-
trol]. Moscow, Soviet Radio, 1980, 232 p. (In Russian) 

5. Kohanovskiy V.A., Sergeeva M.H., Komahidze V.G. Assess-
ment of System Complexity. Vestnik Donskogo gosudarstven-
nogo tehnicheskogo universiteta [Bulletin of Don State Tech-
nical University], 2012, no. 4 (65), pp. 22–26. (In Russian) 

6. Chenin P, Cosnard M, Gardan Y. Matematika i SAPR 
[Mathematics and CAD]. Moscow, Mir; 1988, 204 p.  
(In Russian) 

7. Lyapunov D.Y., Yankovskaya A.E., Rulevskiy V.M., Pra-
vikova A.A. Power Supply System Modeling for Remotely 
Operated Unmanned Underwater Vehicle Using Cognitive 
Graphic Tools. Trudy kongressa po intellektualnym siste-
mam i informatsionnym tehnologiyam «IS&IT’17» [Proceed-
ings of the Congress on Intelligent Systems and Information 
Technologies “IS&IT’17”] Divnomorskoye, Russia, 2017, 
September 2–9, Taganrog, Stupin Publishing House; 2017, 
vol. 1, pp. 265–271. (In Russian) 

8. Bakås O., Magerøy K., Sjøbakk B., Thomassen M.K. Per-
forming supply chain design in three-dimensional concurrent 
engineering: Requirements and challenges. IFIP Advances in 
Information and Communication Technology: Proc. of the 
International Conference. September 7–9, 2015, Tokyo, Ja-
pan. Springer Nature, 2015, pp. 549-557. 

9. Puchkov A.N., Yudintsev A.G. Implementing ERP-systems 
in Production and Financial Processes for Control Automa-
tion Level Improvement. Nauchnaya sessiya TUSUR-2019: 
materialy Mezhdunarodnoy nauchno-tehnicheskoy konfer-
entsii studentov, aspirantov i molodyh uchenyh [Scientific 
Session TUSUR-2019: Proceedings of International Scien-



 ,
 

66 . 1(46). 2020 
 

tific and Technical Conference], Tomsk, Russia, 2019, May 
22–24, Tomsk, V–Spectr, 2019, pp. 146–149. (In Russian) 

10. Korolev P.S., Novikov K.V., Polesskiy S.N., Korotko-
va G.K. The Implementation of the Cross-cutting Design of 
Electronic Communication Modules Using National Instru-
ments Technologies. Proc. of International Siberian Confer-
ence on Control and Communications SIBCON, April 18–20, 
2019, Tomsk, Russia. IEEE: 2019. Paper  8729585. 

11.  German-Galkin S.G. Virtualnye laboratorii poluprovodni-

kovyh sistem v srede Matlab-Simulink [Virtual Semiconduc-
tor System Labs in Matlab-Simulink]. St. Petersburg, Lan, 
2018, 443 p. (In Russian) 

12. Shaffer R. Fundamentals of Power Electronics with Matlab. 
Boston, Massachusetts, Charles River Media, 2007, 384 p. 

13. Volodin E.V., Osipov O.I. Experimental Research of Stepup 
DC-DC Converter. Elektrotekhnicheskie sistemy i kompleksy 
[Electrotechnical Systems and Complexes], 2019, no. 3(44), 
pp. 47-52. (In Russian) 

., ., . -
-

 // 
. 2020. 

 1(46). . 60-66. https://doi.org/10.18503/2311-8318-
2020-1(46)-60-66 

 Yudintsev A.G., Tkachenko A.A., Lyapunov D.Yu. Method-
ology of Load Simulator Design for Ground Testing of Pow-
er Supply Systems of Autonomous Objects. Elektrotekhnich-
eskie sistemy i kompleksy [Electrotechnical Systems and 
Complexes], 2020, no. 1(46), pp. 60-66. (In Russian). 
https://doi.org/10.18503/2311-8318-2020-1(46)-60-66 

  


