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The normal operational condition of power
system is interrupted by failures or emergency
outages of equipment. It leads to:

• Not supplied energy to customers
• Economic damages owing technological loses
• Incidental costs on the power equipment 
recovery
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Analytical solutions: 

Mathematical Reliability Model 

• Failure-free operation 
probability

• Availability factor
• Average frequency of failures 

(outages)

• Total costs of maintenance 
during equipment 
operation

• Total costs include risk 
of failures

Reliability Indexes Economic Indexes

Ageing systems equation: 
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1. Failures statistical data 
processing

2. Probabilistic characteristics 
determination

3. Reliability and economical 
indexes calculation

5. Decision-making areas 
formulation

6. M&R strategy 
determination
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Power Transformers  35/6  kV

The lower limit of decision-making area is formed by the
criterions the maximum of failure-free operation
probability.
The minimum of total costs include risk of failure forms
the upper limit of decision-making area.

ECONOMY OR RELIABILITY?
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A part of Distribution Power System
- lower limit

- upper limits

Noyabrskenergoneft Power System
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• Developed mathematical reliability model allows obtain the reliability and
economical indexes that form criterions for obtaining an optimal time of M&R

• The proposed methodology allows calculate the optimal values of the M&R
management parameter for transmission and distribution equipment

• The optimization methodology has been tested during analysis the efficiency of
M&R strategy in the real distribution grid company "Noyabrskenergoneft"
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