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This presentation is devoted to 
increasing the efficiency of the use 
of renewable energy in 
polygeneration Microgrid as a 
combined power system (CES) for 
local objects (LO) with renewable 
sources.  
 
This study relates to solving the 
problem of CES construction that 
based on system analysis of LO 
functioning processes, electricity 
consumers, as well as theoretical 
preconditions for the organization 
of power source structures and 
algorithms for their operation are 
presented.  
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This allowed to determine the patterns of 
fluctuations of the chosen efficiency criterion for 
such systems, as the electricity dynamic prising, 
and to search on its basis of the optimal 
combination of model series of sources in the 
polygeneration Microgrid (PMG) structure at the 
pre-design stage. 

 



The main task of this study is to establish the 
regularities of the influence of the correlation of 
the established capacities of the selected sources 
in the structure of the CES of the local object on 
the formation of CDT at the stage of pre-design.  

 
 ** * * *: | );( W m n) iP im i i iRS k C CDT (  



The current situation  
1 2

* * * * *, ,..., nX x x x    is denoted, where the 

vector  
1 2

* * * *, ,..., nX x x x  consists of the independent factors 
*, 1,...,ix i n 

. Unlike the previous one, for this moment (current situation) the value
*

0x  is 

unknown and it is necessary to determine it. 

Thus, based on Table 1 the total array of input data in our task has a 
formal appearance as follow: 

 0 , 1, , 1, ,j ijij X x x X j m i n           

where, 
0 jx is responsible to CDT; 

ijx is responsible to
1 2 3, ,j j jx x x    

It is necessary: 

 to classify all objects on k m , k  homogenous groups and 

 to construct the decision rule for recognizing the situation and make a 
decision in real time to switch to one of the most efficient modes for 
participants of an energy island. 
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Averaged cost 

quantity of EP1 from: 
The cost of the 
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CDT 

($) 
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$ / kWh of  capacity 

5 kW 

x1 x2 x3 x4 x0 

0:30 0 0,0161 0,006 0,42 0,0219 

1:00 0 0,016 0,006 0,42 0,0224 

… … … … … … 

6:30 0,0011 0,0152 0,026 0,42 0,0421 

7:00 0,0025 0 0,105 0,42 0,1074 

… … … … … … 

11:30 0,037 0,0288 0,032 0,42 0,0976 

12:00 0,0368 0,0281 0,012 0,42 0,0765 

… … … … … … 

16:30 0,0099 0,0236 0,051 0,42 0,0848 

17:00 0,0058 0,0207 0,122 0,42 0,1489 

… … … … … … 

22:00 0 0,0067 0,121 0,42 0,1279 

22:30 0 0,0138 0,048 0,42 0,0614 

… … … … … … 

24:00 0 0,0184 0,005 0,42 0,0236 

 







This paper is a continuation of the development of a project 
on the development of principles for the formation of the 
structures of combined power supply systems with 
renewable sources. The study takes into account the energy 
and economic factors of the behavior of the system 
"electricity generation of renewable sources - consumption 
schedule - the dynamic price of electricity". The developed 
method is based on the system-analytical technology of 
inductive modeling and tools for the behavior of complex 
multicomponent systems using statistical information.  
 
The obtained results showed that price cauterization based 
on CDT make it possible to find the most effective 
combination of heterogeneous sources (primarily 
renewable sources) and their technical capabilities for to 
minimize the cost of power supply local objects. 

 


