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Abstract. In order to calculate the cost of electricity, the urgent task is to create a dynamic model that will calculate the change in the cost 

of electricity with a dynamic change in its level. The article considers an example of a local system based on an autonomous diesel gener-

ator. The resulting model allows us to study the change in cost indicators of the economic system when the level of electricity generated 

by the generator is changed. The obtained equation allows to calculate the price of the base part of energy depending on the studied level 

of energy produced by the generator and its value at a certain point of rest. 
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Introduction. In December 2019, the European Commis-

sion presented The Green European Deal, an ambitious pro-

gram that describes the transition to a climate-neutral, circu-

lar economy by 2050. This program symbolizes significant 

changes in EU policy. 

The new political and energy doctrine of the European 

Union, adopted in December 2020, describes the rules of re-

forming the European Union in the energy sector and the 

creation of a trans-European energy network - TEN-E. The 

EU's priorities are shifting from fossil fuels to clean genera-

tion to ensure a fully decarbonised economy by 2050. A 

Smart Grid is defined in the TEN-E Regulation (European 

Commission) as an electricity network that can integrate in 

a cost-efficient manner the behavior and actions of all users 

connected to it, including generators, consumers and those 

that both generate and consume, in order to ensure an eco-

nomically efficient and sustainable power system with low 

losses and high levels of quality, security of supply and 

safety. The TEN-E Regulation has identified smart grid de-

ployment as one of 12 trans-European energy infrastructure 

priority corridors and areas. 

Modern European policy Smart Grid provides the follow-

ing priority areas: the introduction of renewable energy 

sources (RES); construction of local systems (Microgrid) for 

various purposes; new business processes in liberalized local 

markets with the participation of electricity aggregators. The 

problem of system flexibility needs to be solved, the role of 

aggregators at all levels in the formation of energy as service 

policy is growing: national, regional, local (combination of 

several energy supply systems) and individual (specific sys-

tem containing active prosumer or virtual power plant, 

(VPP)). In addition to new technical and technological solu-

tions, there is a need to improve the mechanisms of Mi-

crogrid in local markets. This encourages the consideration 

of the operation of Microgrid facilities in liberalized local 

markets, the implementation of flexible tariff policies, in 

particular, dynamic tariffing procedures. If at the national 

level the price correction (change of tariffs) is carried out at 

intervals of 15 minutes (Germany) and 5 minutes (USA), 

then at the local and individual levels, changes in the price 

of generation and consumption in Microgrid should be con-

sidered at a much shorter interval.  

Using a shorter billing interval ∆𝑡, even to fractions of 

minutes allow: more accurately optimize energy processes 

in the system; to form adequate price signals that will allow 

to make more accurate settlements, to conduct technical and 

commercial accounting with greater accuracy; the ability to 

refine the signals of the control system by introducing into 

the control scheme of the economic component for the use 

of primary fuel, production and consumption of electricity. 

At the same time, a more accurate summing up of the bal-

ance of energy components in the modes of generation, ac-

cumulation and consumption is carried out, when it is possi-

ble to distinguish energetically constant states of the system 

operation and take into account the bidirectionality of elec-

tricity transmission. At the same time, there is a second level 

of cash flow balancing associated with the first, energy. 

A brief overview of publications on the topic. A signif-

icant amount of scientific research and publications is de-

voted to the problem of Microgrid's functioning in local en-

ergy markets. Thus, as a result of research [1,2], have been 

developed integrated models of consumer response and the 

theory of tariff price forecasting in dynamic conditions, 

which are created through dynamic tariffing of electricity. In 

[3] is presented a new algorithm for planning restrictions im-

posed for network security reasons on one basic normally 

functioning system and the formation of a list of possible un-

foreseen circumstances (linear excess, block loss, load in-

crease) of the system. A mathematical model of distribution 

system planning was also created, which includes three var-

iants of system expansion planning [4]. The real-time tariff-

ing scheme of the power generator presented in [5] is based 

on the current states of the system, which are forecast in 

hourly scenarios, and the calculated tariff prices for these 

states. The disadvantage of this model is its linearity. One of 

the approaches to creating dynamic tariffing is also the reg-

ulation of tariffing mechanisms based on optimal manage-

ment [6]. In the model [7] the functions are linear and do not 

take into account the dynamic change of the generated 

power. 

The disadvantages of the considered models [1, 2, 5, 7] 

are the use of linearized characteristics and a significant 

sampling interval over time. 

The purpose of the work is to build a model of dynamic 

tariffing and an algorithm for implementing this model for 

Microgrid systems, which should ensure the optimal func-

tioning of such systems in today's local markets.  

Materials and methods. Consider the construction of a 

mathematical model for determining the price of the base 

part of electricity, which can be used for tariff pricing for a 
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fairly short time interval for a single generator, such as a die-

sel generator, and the consumer. The system under consid-

eration is essentially nonlinear, but to build a mathematical 

model of process analysis in "small", we use the description 

of processes in this system by linear algebraic and differen-

tial equations [8].  

Determining the cost of electricity for dynamic tariffing 

depends on two components: economic and technical. We 

analyze the economic component on the basis of Fisher 

equation, which describes the balance of the economic sys-

tem [9]:  

𝑀 ⋅ 𝑉 = 𝐶𝑄 ⋅ 𝑄,                                                          (1) 

where  𝑀 – money supply, which makes one revolution 

for some time 𝑇𝑉,  𝑉 – the number of revolutions of the 

money supply for the studied period of time; 𝐶𝑄 – product 

price; 𝑄 – number of products. 

To calculate the cost of energy generated, the right side 

of expression (1) should include all costs associated with en-

ergy generation, such as primary fuel costs, for materials, 

depreciation, wages, and others determined by the operating 

characteristics of the generating equipment. For simplicity 

and clarity of presentation of material we will lower all ex-

penses, except for expenses for fuel which is necessary for 

production of the electric power by the certain generator (in 

our case the diesel generator). 

Taking as a base value the part of energy expressed in 

(𝑊 ∙ 𝑠𝑒𝑐) we rewrite the Fisher equation in the form: 

𝑀 ⋅ 𝑉 = 𝐶𝐵 ⋅ 𝐵 + 𝐶 ⋅ 𝑊                                             (2) 

where 𝐶,𝐶𝐵 – the cost of the base part of energy and unit 

of fuel;  𝑊, B – volumes of consumed electricity and pri-

mary fuel. 

For further operation with the cost of electricity, we intro-

duce the coefficient 𝜎 = 𝐶𝐵/𝐶,  equation (2) writes with in-

crements 𝛥 relative to variabled values M, C, B, W. If we 

neglect the members of the higher (second) order of minor-

ity, it is obtained: 

 (𝑀 + 𝛥𝑀) ⋅ 𝑉 = 𝐶 ⋅ 𝜎 ⋅ 𝐵 + 𝐶 ⋅ 𝜎 ⋅ 𝛥𝐵 + 𝛥𝐶 ⋅ 𝜎 ⋅ 𝐵 +
𝐶 ⋅ 𝑊 + 𝐶 ⋅ 𝛥𝑊 + 𝛥𝐶 ⋅ 𝑊.             (3) 

Subtracting from equation (3) equation (2) is obtained: 

𝛥𝐶 ⋅ (𝑊 + 𝜎 ⋅ 𝐵) = 𝑉 ⋅ 𝛥𝑀 − 𝐶 ⋅ 𝜎 ⋅ 𝛥𝐵 − 𝐶 ⋅ 𝛥𝑊.      (4)  

Going from the operator ∆ to d/dt for increments in small 

functions 𝐶(𝑡) and 𝑊(𝑡) and bringing the left and right parts 

of the equation to the same dimension given the time of 

change of increments, obtained:  
𝑑𝐶(𝑡)

𝑑𝑡
=

𝑉∙𝛥𝑀

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏
−

𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏
−

𝐶(𝑡)

𝑊(𝑡)+𝜎∙𝐵(𝑡)
⋅

𝑑𝑊(𝑡)

𝑑𝑡
,                                                                              (5) 

where 𝜏 – the time of deviation of the amount of electric-

ity and its cost relative to the selected values 𝑊0 and 𝐶0 at 

point of stability. 

If considering the operation of the generating system for 

some time interval [0, T], when increments 
𝑑𝐶(𝑡)

𝑑𝑡
,

𝑑𝑊(𝑡)

𝑑𝑡
≠

0, then expression (5) can be converted to the form: 
𝑑𝐶(𝑡)

𝑑𝑡
=

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏
−

𝐶(𝑡)

𝑊(𝑡)+𝜎∙𝐵(𝑡)
⋅

𝑑𝑊(𝑡)

𝑑𝑡
.                    (6) 

After performing algebraic transformations, relation (5) 

can be represented in the form: 
1

𝐶(t) 
∙ 𝑑𝐶(𝑡) =

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏∙𝐶(𝑡)
∙ 𝑑𝑡 −

1

𝑊(𝑡)+𝜎∙𝐵(𝑡)
⋅

𝑑𝑊(𝑡).                                                                          (7) 

where W(t) і C(t) – the value of electricity produced and 

the cost of its base part at the investigated time moment; 

𝑊0 − the value of energy generated by the generator at point 

of stability and 𝐶0 − its cost; T – the duration of the studied 

time interval. 

To solve equation (7), the integration of the left part is 

performed within 𝐶(𝑡) to 𝐶0. The first term of the right part 

from 0 to T, the second part from 𝑊(𝑡) to 𝑊0. As a result of 

integration, it is received: 

∫
1

𝐶(t) 

𝐶0

𝐶(𝑡)
∙ 𝑑𝐶(𝑡) = ∫

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏∙𝐶(𝑡)

𝑇

0
∙ 𝑑𝑡 −

∫
1

𝑊(𝑡)+𝜎∙𝐵(𝑡)

𝑊0

𝑊(𝑡)
⋅ 𝑑𝑊(𝑡).                                             (8) 

The following replacements have been introduced: 

(𝑉 ∙ 𝛥𝑀 − 𝐶𝐵 ∙ 𝛥𝐵) = 𝐴. ((𝑊(𝑡) + 𝜎 ∙ 𝐵(𝑡)) ∙

𝐶(𝑡)) = 𝐵, if the value of the functions 𝑊(𝑡), 𝐵(𝑡), 𝐶(𝑡) 

taken averaged over the interval [0; T]. 

∫
𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝜏∙𝐶(𝑡)

𝑇

0
∙ 𝑑𝑡 = ∫

𝐴

𝐵∙𝜏
∙ 𝑑𝑡

𝑇

0
. 

On condition that 𝑇 = 𝜏, the definite integral is equal to: 
𝐴∙𝑇

𝐵∙𝑇
−

𝐴∙0

𝐵∙𝑇
=

𝐴

𝐵
. Note that according to equation (8), the dura-

tion of the interval [0, T] must be equal 𝜏, because during 

this time there are deviations of energy values and the value 

of its base unit from the values at the point of of stability. 

Replacement performed: 
𝐴

𝐵
= 𝐷. Then: 

 ∫
1

𝐶(t) 

𝐶0

𝐶(𝑡)
∙ 𝑑𝐶(𝑡) = 𝐷 − ∫

1

𝑊(𝑡)+𝜎∙𝐵(𝑡)

𝑊0

𝑊(𝑡)
⋅ 𝑑𝑊(𝑡), and 

accordingly: 

ln(𝐶0) − ln(𝐶(𝑡)) = − (ln(𝑊0 + 𝜎 ∙ 𝐵(𝑡)) −

ln(𝑊(𝑡) + 𝜎 ∙ 𝐵(𝑡))) + 𝐷,                                            (9) 

ln (
𝐶(𝑡)

𝐶0
) =  ln (

𝑊0+𝜎∙𝐵(𝑡)

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝑒𝐷).                                  (10) 

Performing the potentiation of both parts of equation (10) 

obtained expression (11), which determines the dynamic 

change in the cost of the base part of the energy when chang-

ing the volume of its production: 

𝐶(𝑡) =
𝑊0+𝜎∙𝐵0

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝑒𝐷∙𝑇 ∙ 𝐶0.                                   (11) 

Taking into account that 𝑇 = 𝜏: 

𝐶(𝑡) =
𝑊0+𝜎∙𝐵0

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝑒

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵
(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝐶(𝑡)

∙ 𝐶0.                      (12) 

Here and after, taken into account that the values of the 

functions 𝑊(𝑡), 𝐵(𝑡), 𝐶(𝑡) taken averaged over the studied 

interval, function (12) will look like: 

𝐶(𝑡) = 𝑐𝑜𝑛𝑠𝑡 ∙
1

𝑒𝑥, 

where 𝑐𝑜𝑛𝑠𝑡 =
(𝑊0+𝜎∙𝐵0)∙𝐶0

(𝑊(𝑡)+𝜎∙𝐵(𝑡))
, 𝑥 =

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

(𝑊(𝑡)+𝜎∙𝐵(𝑡))∙𝐶(𝑡)
 are 

constants. Taking into account that 𝜎 =
𝐶𝐵

𝐶
, in the point of of 

stability 𝐶 = 𝐶0 and in study time 𝐶 = 𝐶(𝑡) received: 

𝑐𝑜𝑛𝑠𝑡 =
𝑊0∙𝐶0+𝐶𝐵∙𝐵0

𝑊(𝑡)+𝜎∙𝐵(𝑡)
, 𝑥 =

𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

𝑊(𝑡)∙𝐶(𝑡)+𝐶𝐵∙𝐵(𝑡)
. 

Using the substitutions made, an expression is obtained to 

determine the value 𝐶(𝑡): 

𝐶(𝑡) =
𝑊0∙𝐶0+𝐶𝐵∙𝐵0

𝑊(𝑡)+𝜎∙𝐵(𝑡)
∙ 𝑒

−
𝑉∙𝛥𝑀−𝐶𝐵∙𝛥𝐵

𝑊(𝑡)∙𝐶(𝑡)+𝐶𝐵∙𝐵(𝑡).                                  (13) 

Relation (13) for different cases of system operation can 

be simplified when in the equation of exchange a certain 

number of increments of values is equal to zero. Thus we 

will receive a necessity of performance of a condition 𝑉 ∙
𝛥𝑀 = 𝐶𝐵 ∙ 𝛥𝐵, which allows to convert equation (7) to the 

form 
𝑑𝐶(𝑡)

𝑑𝑡
= −

𝐶(𝑡)

𝑊(𝑡)+𝜎∙𝐵(𝑡)
⋅

𝑑𝑊(𝑡)

𝑑𝑡
, from which it is obtained  

𝑑𝐶(𝑡)

𝐶(𝑡)
= −

𝑑𝑊(𝑡)

𝑊(𝑡)+𝜎∙𝐵(𝑡)
. Thus it is checked that the gains  

𝑑𝐶(𝑡)

𝑑𝑡
,

𝑑𝑊(𝑡)

𝑑𝑡
  must be equal to zero to perform equation (7) under 
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the new conditions, and calculation 𝐶(𝑡) should be per-

formed at the point of stability. For a state of stability can be 

noted that when 
𝑑𝐶(𝑡)

𝑑𝑡
= 0 and 

𝑑𝑊(𝑡)

𝑑𝑡
= 0, 𝑉 ∙ 𝛥𝑀 = 𝐶𝐵 ∙ 𝛥𝐵 

, which corresponds to the condition of economic balance, 

which is described by Fisher equation.  

Within from 𝐶(𝑡), 𝑊(𝑡) to 𝐶0,  𝑊0, where W(t) і C(t) – 

the value of produced electricity and the cost of its base part 

at the studied time, 𝑊0 − the value of the the energy pro-

duced by the generator at point of stability, and 𝐶0 − its cost, 

integrated both parts of the simplified equation (7), ie: 

∫
1

𝐶(𝑡)

𝐶0

𝐶(𝑡)
∙ 𝑑𝐶(𝑡) = − ∫

1

𝑊(𝑡)+𝜎∙𝐵(𝑡)
∙ 𝑑𝑊(𝑡)

𝑊0

W(t)
,              (14) 

and accordingly: 

ln(𝐶0) − ln(𝐶(𝑡)) = − (ln(𝑊0 + 𝜎 ∙ 𝐵(𝑡)) − ln(𝑊(𝑡) +

𝜎 ∙ 𝐵(𝑡))).                             (15) 

Performing the potentiation of both parts of equation (15), 

obtained expression (16), which determines the dynamic 

change in the cost of the base part of the energy when the 

volume of its production changes: 

𝐶(𝑡) =
𝑊0+𝜎∙𝐵0

𝑊(𝑡)+𝜎∙𝐵(𝑡)
∙ 𝐶0.                                                  (16) 

Due to the fact that with small deviations 𝐵(𝑡) from the 

level 𝐵0 in equation (16) it is sufficient to take into account 

only the value 𝑊(𝑡) in the denominator, which deviates 

slightly from the state of stability: 

𝐶(𝑡) =
𝑊0𝑖+𝜎∙𝐵0𝑖

𝑊(𝑡)+𝜎∙𝐵0𝑖
∙ 𝐶0𝑖|

𝑊0𝑖 𝜖 ∆𝑊𝑖

.                                           (17) 

Therefore, the calculated expression (17) is obtained for 

the dynamic calculation of the cost of the base part of the 

electricity at small deviations from the point of stability. The 

using of expression (17) involves a preliminary division of 

the range of changes in levels of electricity consumption into 

zones, within which there is a current control of consump-

tion of primary fuel and electricity generation at constant tar-

iffs (relative to the point 𝑊0 with cost 𝐶0). When leaving this 

zone, it is necessary to adjust tariffs for the cost of electricity. 

The figure shows the 𝑖 − th interval of change in the gen-

erated energy. 

For the above presentation of interval 𝑊𝑖 ≡ 𝑊0, 𝐶𝑖 ≡ 𝐶0. 

The determination of the cost can be demonstrated by the 

example of its calculation for small deviations from some 

static level of energy generated at the output of an autono-

mous diesel generator type Teksan TJ138PE5C [15], 

namely, with deviations of ± 5% from the generation mode 

of 50% of the rated power. The diesel generator is designed 

for a power of 100 kW. When generating 50% of the rated 

power, fuel consumption is 15.52 𝑙/ℎ, that taking into ac-

count only the market value of diesel fuel costs 22.34 ∙ 15.52 

= 347 𝑢𝑎ℎ / ℎ, and received power level is 50 kW ∙ h. Then 

𝐶0𝑖 =
347

50
= 6,9 

𝑢𝑎ℎ

𝑘𝑊∙ℎ
. For example it was calculated 𝐶(𝑡) 

by expression (17), ie not taking into account the deviation 

of fuel consumption B(t) from the fuel level 𝐵0𝑖 , and consid-

ering, when B(t) ≠ 𝐵0𝑖  that the expression (16). It is accepted 

that expressions 𝜎 ∙ 𝐵0𝑖 and 𝜎 ∙ 𝐵(𝑡) are equal to the energy 

at the input of the generator for the selected operating mode. 

 
Figure – The studied interval 
 

The values of fuel consumption and energy at the input of 

the generator will have the values given in table. Also in ta-

ble. 1 shows the results of calculations of the cost of the base 

part of the energy in the nominal generation mode of 50 kWh 

and with a deviation of 5% from the generation mode. In 

rates of fuel consumption liters must be converted to grams, 

using the conversion factor of fuel, and hours to seconds, 

since when creating per-second tariffing, rate of fuel con-

sumption must be taken into account and paid every second. 

On the basis of the calculations was showed that the devia-

tion from some small value set for the selected mode of gen-

erating energy tariff value will change accordingly: will in-

crease with a decrease in the value of energy, and will fall 

with increasing in the value of energy. 

 

Table. 1. Calculation data 

Calculation by expression (17) Calculation by expression (16)  

 

∆(%) 
Fuel consumption (

𝑔

𝑠
) Input energy  

(𝑘𝑊 ∙ ℎ) 

Output energy 
(𝑘𝑊 ∙ ℎ) 

𝐶(𝑡) (
uah

kW∙h
) Fuel consumption 

(
𝑔

𝑠
) 

Input energy  
(𝑘𝑊 ∙ ℎ) 

Output energy 
(𝑘𝑊 ∙ ℎ) 

𝐶(𝑡) (
uah

kW∙h
)) 

3,62 154,2 47,5 6,98 3,44 146,5 47,5 7,29 4,25 

3,62 154,2 50 6,9 3,62 154,2 50 6,9 0 

3,62 154,2 52,5 6,81 3,8 161,9 52,5 6,57 3,52 
 

Given the fact that the output time of the diesel generator 

to the operating mode is greater than the interval of 1s. and 

the error (∆ (%)) between the calculations of the dynamic 

change 𝐶(𝑡) by two methods is about 4%, in the future it is 

advisable to perform the calculation only by expression (17). 

Also, for the given model was developed the algorithm of 

dynamic tariffing for Microgrid which works in an isolated 

mode. Let the load be connected to a meter that registers the 

change in the amount of energy received in dynamic mode. 

If there are several loads and each is connected to its own 

generator, which is equipped with a microcontroller 𝑀𝐶𝑔𝑖, 

and each load has its own built-in meter 𝑀𝑖. Also, each load 

has a microcontroller 𝑀𝐶𝑙𝑖. 

Using of dynamic tariffing when changing the modes of 

operation of the generator should provide an adequate price 

for this system for consumers and producers of electricity. 

The steps of the developed algorithm are given below: 

1. At each time interval, data on the total amount of elec-

tricity produced by all generators is collected  𝑊Σ =
∑ 𝑊𝑖

𝑛
𝑖=1 . The time interval is selected from the technically 
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acceptable conditions of dynamic change in the amount of 

electricity produced.  

2. In asynchronous mode, each load microcontroller re-

ceives information about the amount of electricity consumed 

𝑊𝑖 and calculates the weight coefficient 𝑊𝑤𝑖 =
𝑊𝑖

𝑊Σ
,  the cost 

of the base part of electricity 𝐶𝑖 according to the equation 

(17). 

3. Microcontroller 𝑀𝐶𝑔𝑖 calculates the weight coefficient 

of the cost of the base part of electricity 𝐶𝑤𝑖 = 𝐶0𝑖 ∙ 𝑊𝑤𝑖  for 

specific generator. Where 𝐶0𝑖 =
𝐶𝐵∙𝐵0𝑖

𝑊0𝑖
. 

4. Based on the calculated weight coefficients and ob-

tained values of cost of base part of electricity 𝐶𝑖 the general 

microcontroller 𝑀𝐶 determines the total cost of the base part 

of the electricity: 

𝐶Σ = ∑ 𝐶ваг 𝑖 ∙𝑛
𝑖=1 𝐶𝑖. 

5. The microcontroller of each load forms a word for the 

exchange protocol via the ethernet network with the server. 

The word indicates the weight coefficient of each generator. 

The network number 𝑁𝑖 is also written in each word, as well 

as the operating time of the corresponding generator 𝑡𝑖, the 

amount of generated energy 𝑊𝑖 and the calculated cost of the 

base part of the energy 𝐶𝑖. 

6. Based on the obtained data on the weight of this gener-

ator, the share of its use and the corresponding cost of the 

base part of the electricity are determined. 

7. The common microcontroller 𝑀𝐶 connected to the 

server generates a response word and sends it to the micro-

controller 𝑀𝐶𝑔𝑖 of this particular generator. 

8. Word containing the command to increase or decrease 

the amount of electricity generated based on 𝑊𝑖 , as well as 

the new calculated cost of the base part of the electricity 

𝐶𝑛𝑒𝑤 𝑖 = 𝐶𝑖 ∙ 𝐶𝑤𝑖  based on data of the deviation of the level 

of generated energy and the weight coefficient of the cost of 

the base part of the energy 𝐶𝑤𝑖 this generator. 

Features of the general exchange protocol: the microcon-

troller of each load generates a word in binary code which 

receives the general microcontroller 𝑀𝐶, generates the word 

of the answer and sends to the microcontroller of the 

corresponding generator. 

Results and discussion. The developed mathematical 

model allows to receive a ratio for calculation of cost of base 

part of the electric power of the generator at dynamic change 

of level of the generated electric power. Also, model allows 

to study the influence of rather fast change of level of power 

of the generator and power of consumption of the electric 

power on change of cost indicators of economic system. This 

model will further allow the development of flexible dy-

namic tariffing for different types of Microgrid system. The 

dynamic influence of the parameters of the generating sys-

tem and the levels of energy consumption on the economic 

indicators of the system is a significant factor in the rejection 

of the generally accepted hourly tariffs in the power grids of 

Ukraine due to its unprofitability. It is important to use the 

model of flexible dynamic tariffing, which will ensure ade-

quate tariff price of electricity for consumers and producers.   

Conclusions.  

1. The analysis of scientific research shows that the regu-

lation of prices in the energy market now occurs in most 

cases in statics, which does not allow for an adequate assess-

ment of the dynamic change in the tariff price of electricity 

local systems Microgrid.  

2. The urgent task is to create a dynamic model that com-

bines, on the one hand, the energy performance of the energy 

generating system, and on the other - the economic perfor-

mance of a closed macroeconomic system. Based on the 

equations of increase in the cost of electricity of the local 

Microgrid system, an electro - cost model is proposed, which 

allows to calculate the cost of the base part of energy de-

pending on the level of electricity consumption.  

3. The proposed model allows the use of dynamic tariff-

ing when changing the modes of operation of the generator, 

to provide an adequate price for consumers and producers of 

electricity. Also the algorithm of technical realization of cal-

culation of cost of base part of energy at change of its volume 

in a dynamic mode is offered, on the basis of which the esti-

mation of cost in a dynamic mode for a microgrid of various 

functional purpose can be carried out. 
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