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Electrical distribution networks is a set of modules, each of 
which includes a transformer with its load. The more accurately 
the study of an individual module is performed, the more reliable 
the result will be in total. In well-known studies in this field, T –
shaped and L-shaped reduced module substitution schemes are 
used. The most accurate research results are obtained when using 
T-shaped schemes, but for a set of modules, their folding is 
difficult. L-shaped circuits with ideal transformers provide the 
ability to roll up sets of modules not only in networks of the same 
classes, but also different voltage classes. However, the losses in 
the high-voltage winding (HV) are neglected. The hypothesis of 
the research lies in the fact that the benefits of the both circuits 
could be used at the same time. 

The purpose of the research is to determine the dependence 
of the power consumption of the module and the losses in the 
transformer on the nature of the load and to improve their 
calculations for the efficiency of the modules. For the purposes of 
the study, the method of conditionally constant coefficients 
(CPC)  developed  at  the  SRSPU  (NPI)  was  used,  as  well  as  the  
double reduction of the parameters of the L-shaped module 
replacement circuit by the analogy with asynchronous electric 
motors in electric drive systems. 

Modeling of power consumption modes by the CPC method 
using the MathCad software package allowed us to solve some 
actual problems in power supply systems. For example, the 
choice of an energy-saving transformer at the stage of design or 
reconstruction of power supply systems based on the catalog data 
on the scattering coefficient of HV and HH windings. 

The results of the study are implemented in the city electric 
networks of Maykop and in the educational process. 

Keywords: substitution scheme, transformer – load module, 
double reduction of parameters, power consumption and loss, 
electrical networks, CPC method. 
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