
1 INTRODUCTION 
Estimation method of  investment requirements  

in providing strategic potential of reliability (SPR) is 
based on stakeholder concept. The energy network 
provider is characterized by maintaining relation-
ships with a wide range of stakeholders: sharehold-
ers, public authorities and local governments, regula-
tors, environmental organizations, the investment 
community, civic and business associations, electric-
ity companies, consumers of electricity, management 
and employees of the company (Anisimova 2013).   

Taking in to account the impact of non-financial 
factors on the value of the Company, we have ana-
lyzed the interests of each group and specific indica-
tors characterizing the degree of realization of these 
interests in the company, in order to form the basis 
of the priorities in their investment policies (Melnik 
& Mustafina 2013, Melnik et al. 2013). 

As a result of the system generalization, we con-
cluded that the criteria for SPR amalgamate interests 
of all stakeholders as a positive influence on the per-
formance of the majority of their claims (Gurianova 
et al. 2014) 

The proposed estimation method of  investment 
requirements in providing strategic potential of reli-
ability of  Electricity Grid Operating Company is 
based on the principles of system management: a 
systems approach, the continuous development of 
the system, the unity of the knowledge base, com-
prehensiveness, coordination capacity of the various 
components of the system, harmonization, commit-
ment to results, customer focus, innovation (Sadriev 

2013), forming long-term partnerships, social re-
sponsibility, professional competence, economic ef-
ficiency, environmental safety (Paley & Kornilova 
2014, Palei 2014).  

The SPR technique of investment maintenance in 
the network company includes several interrelated 
components: the goals and targets of investment 
support strategic potential reliability in accordance 
with the interests of stakeholders; investment priori-
ties defined on the Theory of Constraints by Dr. 
Goldratt (1984), the criteria for effective use of in-
vestment resources for the investment programs  im-
plementation; investment activity implementing and 
monitoring rules. Moreover, it is validly to use mod-
ified  value added indicator due to the increment of 
SPR as the criterion of efficiency of investment re-
sources for the investment programs implementation 
in accordance with our concept. And the estimation 
method of  investment requirements  in providing 
potential of reliability is better to build on the opti-
mization  of Manufacturer's and the Consumer's in-
vestment and operating costs.   

The main reason for the use of the modified value 
added index due to the increment of SPR (VAspr) in 
the proposed method is that it characterizes the over-
all economic effect of the company operating. 

We propose to include in the VA index, except 
profits and compensation of employees, an indicator 
of investment in the SPR. 

Thus, from the perspective of stakeholder theory, 
the basic criterion of efficiency of investment activi-
ty of the network will be calculated as: 
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where VAspr - modified value added; Prbtax = - profit 
before taxation; Tax- taxes; S – salaries; Ispr - in-
vestments in SPR. 

The analysis shows that the purpose of forming 
the strategic potential reliability determines the 
amount of the cost of installation, renovation and 
operation of power (and network) equipment, the re-
equipping timing, duration and complexity of 
maintenance and repair. On the other hand, there is 
an interconnection between the SPR and losses in 
networks. Investments in SPR allow to reduce the 
losses in the networks, and other hazards, for exam-
ple, related to the payment of compensation to con-
sumers and penalties for poor quality power supply 
or defective supply. Increasing of equipment's SPR 
at the network company has an impact on the crea-
tion of a positive techno-economic effect - saving 
the full costs of reconstruction and maintenance of 
equipment. By improving the SPR, the general need 
for specific hardware repair network organization 
and the amount of energy loss will be less than for 
the equipment with less SPR. 

2. RESULT 

The greatest economic effect is created by  the 
equipment with a higher SPR in operation, due to a 
significant decrease in the annual average cost Cm 
on one unit of equipment  operation: the experience 
of exploitation let us know that Сm(Тspr2) < 
Сm(Тspr2) при Тspr2 > Тspr1, where Тspri is the trouble-
free period   of the equipment operation with the pri-
or SPR.  

According to our approach, it is necessary to 
monitor the performance of the equipment in order 
to detect the signals, indicating the occurrence of de-
viations from normative performance, in this case it 
is necessary to decide if it is reasonable to  invest in 
the improvement of SPR. 

The total amount of saving costs for the equip-
ment maintenance with SPR2 compared with equip-
ment with  SPR1 for the enterprise functioning with 
the staff composition of the equipment in the m units 
of operation for T years, taking into account invest-
ment in SPR (ISPR) will be determined by the de-
pendence: 
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where  2sprspr TI ,  1sprspr TI  — the volume of in-

vestment into SPR for the equipment with SPR  

which was intended for the period Tspr2 and Tspr1, 

falling on the m of units of equipment from M total, 

calculated on payback Ispr; Сl (Тspr2), Сl (Тspr1)— the 

cost of annual losses of the electric power at opera-

tion of the equipment with SPR which was intended 

for the period Tspr2  and Tspr1.Сm (Tspr2),Сm(Tspr1) — 

the cost of annual operation of one unit of equipment 

with SPR  which was intended for the period Tspr2 

and Tspr1.Tm – general operating time of the equip-

ment. 
When ΔCΣ < 0 equipment with Тspr2 saves total 

cost compared to the cost of the equipment with 
Тspr1. When ΔCΣ > 0 equipment with Тspr2 is not 
economically rational in comparison with equipment 
with Тspr1. 

Equation (2) is obtained upon condition, that the 
equipment with SPR Тspr1 and Тspr2  has equal func-
tional efficiency. 

Thus, with an increase in SPR of the equal by 
principles of operation and design equipment, there 
are two opposite trends: the growth of the unit cost 
of the equipment (including investment in SPR) and 
reducing the cost of its operation (maintenance and 
repair), as well as reducing of power losses. Because 
of the effects of these two opposite tendencies there 
is an optimal value of SPR, at which the minimum 
total cost of reconstruction, installation and opera-
tion of the concerned equipment. 
 Differentiating the dependence of the total cost of 
the one piece of equipment (3) from Тspr to Тspr,  
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where               - the general need for the equipment  
 
with the settlement characteristic of SPR. 

            
Equating this dependence to zero, we obtain the 
equation for the unknown optimal value SPR Тspr 

орt
.   

 
                                                                                (4) 
    
 
 
After transformations we receive the equation con-
cerning Tspr: 
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When the nonlinear dependence of the cost Ispr(Тspr), 
Сl(Тspr), Сm(Тspr) derivatives ∂Ispr /∂Тspr, ∂ Сm /∂ Тspr, 
∂ Сm/∂ Тspr will be functions of Тspr. In this case  
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Тspr 
орt

  must be determined by plotting СΣ(Тspr) and 
finding the extremum (minimum) function СΣ(Тspr) 
by graphic way. If constraint Ispr(Тspr), Сl(Тspr), 
Сm(Тspr) are linear, it can be an analytical solution 
for the determination of the optimum value  Тspr 

орt
. 

Suppose that in a neighborhood of some point Тspr = 
Тspr0 linear dependence is defined for  Ispr, Сl, Сm 

from Тspr as 
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Then ∂Ispr/∂Тspr= Кi, ∂Сl/∂Тspr= -Кl,  

∂Сm/∂Тspr=-Кm,                                                       (7) 

where Кi, Кl, Кm – these are the coefficients charac-

terizing the speed of growth rates of the investments 

in SPR, speed of reduction of cost of losses and the 

cost of operation with increase of SPR. 

Substituting (6) and (7) in (5), we receive  
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Then we receive dependence for Тspr 

орt
 

 
 
 
 
 

Thus from (8) it follows that the optimal value of 
the index SPR Тspr 

орt
 depends on the growth rate of 

investment in SPR, the rate of decrease operating 
costs and the cost of losses with increasing SPR, the 
amount of equipment m, timing T operating equip-
ment without disruption, the value of asset value 
S2(Тspr0) at Тspr0, where a linear dependence of the 
components Сl, Сm from SPR is observed. With the 
increase in the product Tm impact depending on   Ispr 
from SPR decreases for large values of Tm may be 
negligible. 

More cumbersome analytical expressions for the 
optimal value SPR Тspr 

орt
 will be for those types of 

equipment for which the nonlinear dependence of  
Тspr have all the components of the cost Ispr(Тspr), 
Сl(Тspr), Сm(Тspr). View of the complexity of the 
formulas output end it is reasonable to define Тspr 

орt 
 

by the graphical method (Fig.1). 
 
3. CONCLUSION 
 

The implementation of the described approach ena-
bles  

- to determine the amount of investment in SPR 
based on the optimality criterion of total costs; 

- to make the managerial decisions to upgrade 
and repair the network company; 

- to assess the efficiency and competitiveness of 
the company's network in terms of SPR  capacity 
policy; 

- to control the costs of SPR building and main-
taining; 

- to receive the information for the company net-
work  risk management strategy (Mechtcheriakova et 
al. 2014). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Graphical method of determining the optimal invest-
ment in the formation of SPR. 
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