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I. Introduction
Safety problems common for operating systems are particularly topical due to dynamic development of the electric power systems and their complexity, growth of cities, new infrastructure appearance that prevent even temporary power supply breaks. Efficiency leads to power systems restructuring and applications of market rules. However, new contentious arguments concerning safety and efficiency appeared.

One of the most important tasks is to create a risk assessment methodology of possible losses and its probabilities as well as to generate actions to reduce regime risk. There are a lot of risk indicators which reflect a number of factors including capacity and interruption components, the load forecasts uncertainty, system configuration, etc.
All articles on risks, results of scientific studies, risk management methods and techniques can be divided into two main categories, firstly, to reduce the probability of undesirable (causes loses) cases and events and, secondly, to reduce the losses which may occur due to these undesirable events.
Heaviest loss occurs in the case of large scale (blackout) emergency situations. Blackouts usually start due to failure of one main element, which causes dangerous overload in transmission grid and cascading switching off takes place.
II. Risks using Statistical Decision-Making Theories
To define the risk concept, it is necessary to assume the following four hypotheses:

1. The fundamental objective of considered systems (the term „system” is wider than the power system) is to achieve profits R.
2. The obtained profit depends on the random X case and uncertain parameters Xn (the case parameters have probability distribution function; uncertain ones do not have)
3. Decision maker can choose a subjective probability function distribution to convert uncertain parameters into case parameters class.
4. System profit R depends not only on independent parameters of the decision maker X and Xn, but also on chosen structures Σ and their parameters П.
On the basis of the formulated hypotheses, it is possible to conclude that system profit can be expressed by equation:
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Function F(X, Σ, П) depends on case parameters X and, thus, knowing (choosing) Σ and П it is possible to create profit R distribution function, for instance, distribution density. Of course, one can also calculate distribution function numerical variables such as, for instance, expectancy E(R):
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where
φ (X) is parameter X probability distribution function;



Ω is parameter X existence borders;



∫ is multidimensional integral of Stieltjes–Lebesgue.

If it is necessary to calculate distribution function of profit R probability, then it is possible to express this function f(R) in the following way:
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Equations (2) and (3) can be used for the purposes of risk assessment and management.
If equation (2) is used, simplified task appears, that is, if the mathematical probability of profit or loss is taken as the risk and optimization tasks criteria of system management. In this case optimization task is expressed as follows:
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where
(Σ, П)opt are optimal maximal profit mathematical probability structures Σ and parameters П
From the perspective of risk management problem the definition of examined optimization task gives an opportunity to use the only criterion – profit mathematical probability – and it is profitable in usage (as opposed to tasks with many criteria)
Conclusions
In power systems for various reasons large-scale emergency situations occur and, as a result, bring huge economic and social losses.

Risk management in power systems is a widely acknowledged task because of its importance. Still there is no uniform and sufficient methodology yet to fulfil it.
Widely used criterion N-1 has significant limitations and imperfections; applying it practically there appear such situations when it is necessary to make subjective, ill-founded decisions. This criterion could not evaluate power systems and emergency automation behaviour in the cases of stability loss.
Statistical decision theory offers the risk management functions effectiveness criterion of mathematical probability, which allows describing the optimization tasks as one criterion management statement, at the same time taking into account undesirable events probability, their consequences and decision maker desire to avoid large losses even if they occur in rare cases.
It is extremely difficult to assess the emergency losses. Unsupplied energy costs cannot be used as one indicator in risk management tasks. In loss evaluation description it is possible to use approved decision making principles of power facilities design.
Risk assessment is connected with difficulties caused by math (huge variables number, complex structure etc.) and information (uncertain parameters, loss function representation complexity) features.
For risk assessment probabilistic power system models and Monte-Carlo method are used. To reduce high costs of calculation it is possible to use task simplification and to abandon ill-informative modelling process.
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