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The paper proposes a method for decomposing the SAIDI indicator by the structure of emergency interruptions, based
on an analysis of retrospective data on technological failures in distribution electrical networks. The method is based on
a statistical analysis of the duration of power supply restoration, with two characteristic modes: “short” emergency
interruptions caused by the search for the location of the damage and operational switching, and “long” interruptions,
which additionally include repair and restoration work. The boundary between the modes is formally determined by the
maximum consistency of the empirical distribution with the normal law, as measured by the Kolmogorov-Smirnov
criterion. It is shown that for short emergency interruptions, an approximation by a normal distribution is appropriate.
In contrast, for long interruptions, an adequate description is provided by distributions with a “long tail” (lognormal or
Pareto). Based on the proposed decomposition, a quantitative assessment of each zone's contribution to the SAIDI
indicator was performed, revealing that long emergency outages, despite a smaller share of events, account for the
dominant contribution to the integral outage duration. The proposed method allows us to justify the priorities for
increasing the reliability of distribution networks without resorting to optimisation tasks, focusing on the impact of
localising emergency areas and reducing the duration of repair and restoration work. The results obtained can be used
as an engineering tool to support decision-making when forming reliability improvement programs under conditions of
limited availability of detailed operational information. Bibl. 14, Figs. 4, table.
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Introduction. The reliability of electricity supply is one of the key characteristics of the
quality of service provided by distribution system operators (DSOs). It is assessed, in particular, by
the average interruption duration index SAIDI, which is used in regulatory reporting, when forming
investment programs and when monitoring compliance with regulatory indicators of the quality of
electricity supply [1]. In the context of the transformation of the electricity sector, the increasing
complexity of network operating modes, increasing requirements for controllability, automation and
digitalisation of distribution electricity networks, the task of a well-founded choice of technical and
organisational measures aimed at reducing integral indicators of unreliability is becoming more
urgent [2, 3].

Practical statistics on emergency outages in distribution networks exhibit significant
heterogeneity in both the causes of occurrence and the duration of power supply restoration. In
particular, a significant proportion of events has a relatively short duration. It is mainly associated
with the search for the damage location and the performance of operational switching. In contrast, a
smaller group of events with a long recovery time, due to the need for repair and restoration work,
accounts for the main part of the SAIDI indicator value. Such heterogeneity means that the
effectiveness of various reliability improvement measures depends significantly on the stage of the
power supply restoration process at which they operate [4—6].

Modern approaches to improving the reliability of distribution systems include the use of
sectioning devices, remotely controlled switching devices, fault indicators, automation and
dispatching elements, as well as the integration of distributed energy sources, storage systems and
microgrids [7—14]. A significant part of the research focuses on optimising the placement or number
of individual types of technical means to increase reliability, often using detailed topological network
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models or combinatorial optimisation problems [9—12]. At the same time, in the practice of planning
DSO activities, integral indicators (SAIDI, SAIFT) prevail, which lack a direct link to specific network
elements but do determine economic consequences and investment constraints.

Such division of the power supply restoration process into separate technological stages —
damage localisation, prompt power restoration of undamaged areas and repair — is consistent with
both classical models of power supply reliability and modern approaches to optimising the structure
of distribution networks and their control means [4, 5, 11, 12]. At the same time, in most known
works, the influence of the time structure of emergency events on the formation of integral reliability
indicators is considered indirectly or within the framework of simplified average estimates, which
complicates the quantitative comparison of the effectiveness of alternative technical solutions under
conditions of limited investment resources.

In the context of the growing share of automated elements, microgrids and intelligent control
systems, the combination of statistical analysis of actual technological failures with models for
assessing the effectiveness of various reliability improvement measures, which have functionally
different effects on different stages of the emergency response process, is of particular relevance [6,
7, 11, 12, 14]. This makes it appropriate to decompose the statistics of emergency shutdowns by
restoration duration and to build models that allow quantitatively assessing the contribution of “short”
and “long” interruptions to the formation of the SAIDI indicator and, accordingly, to justify the
priorities for implementing reliability improvement measures.

In connection with the above, the task of analytical research of the structure of emergency
interruptions in the power supply of distribution electric networks, based on the distribution of
emergency events by the duration of power supply restoration and assessing the contribution of short
and long interruptions to the formation of the SAIDI indicator, is relevant. This approach provides
the opportunity to justify the priorities of the impact on individual elements and technological stages
of the power supply restoration process when planning reliability improvement measures, while
maintaining compatibility with the practice of using integral indicators in the regulatory reporting of
the DSO.

The purpose of the study is to analyse the structure of emergency interruptions in the power
supply of distribution power networks and assess the contribution of short and long emergency
outages to the formation of the SAIDI indicator to justify the priorities of impact on individual
elements and technological stages of the power supply restoration process when planning reliability
improvement measures.

The task of the study is to analyse retrospective statistics of emergency outages in distribution
power networks, decompose emergency outages by the duration of power supply restoration, and
assess the contribution of short and long outages to the formation of the SAIDI indicator to justify
the priorities of the impact on the elements and technological stages of the power supply restoration
process while increasing the reliability of networks.

Materials and methods. The empirical basis of the study was retrospective statistical data on
technological failures in urban electric distribution networks over a multi-year observation period. To
align the sample with typical operational assumptions and limit the impact of emissions, the duration
of elimination of individual emergency events was limited to a maximum of 22 hours, consistent with
the practice of operating distribution networks and regulatory requirements for the quality of the
electricity supply.

For analysis, emergency events were grouped into generalised classes of distribution network
elements (element 1, element 2, ..., element N), without detailing their designs or nominal
parameters. Such classes included, in particular, events related to cable and overhead lines of different
voltage classes, as well as other network elements for which emergency outages were recorded in the
statistical data.

A separate group was formed for events for which the original data lacked an unambiguous
identification of the primary element that caused the disturbance. Such aggregation allowed us to
perform a structural analysis of emergency outages without reference to a specific topology or
network configuration, while maintaining the representativeness of the integral statistical
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characteristics, and to produce a pie chart of the distribution of failures by generalised groups of
elements (Fig. 1 ).

Based on the histogram of power supply restoration time (Fig. 1 @), a hypothesis has been put
forward that the restoration process exhibits two characteristic modes. The first mode corresponds to
“short” emergency breaks, whose duration is mainly determined by the time required to locate the
damage and perform operational switching. The second mode corresponds to “long” emergency
breaks, which, in addition to the above operations, include repair and restoration work.
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Fig. 1. Histogram of power supply restoration time distribution and pie chart of failure distribution
by generalised groups of elements

The boundary between short and long outages m was determined based on a statistical
consistency criterion, maximising the likelihood of assuming a normal distribution of the recovery
time in the first zone. For this purpose, the Kolmogorov—Smirnov test (KS -test) was used in
combination with empirical distribution function (ECDF) analysis. The value m was taken as the one
at which the deviation between the empirical and theoretical distribution functions for the first zone
was minimal.

To describe the statistical properties of short outages, a normal distribution of recovery times
was adopted as the basic model. For long outages, due to the asymmetry of the sample and the
presence of a “long tail”, heavy-tailed distributions were used, in particular the Pareto and lognormal
distributions. The parameters of the corresponding distributions were estimated by the maximum
likelihood method using aggregated data for each generalised class of elements.

The assessment of the contribution of short and long emergency interruptions to the formation
of the integral SAIDI indicator was conducted through a comparative analysis of their frequency of
occurrence and average duration, which enabled the determination of the dominant recovery modes
in terms of their impact on the overall value of the reliability indicator.

Mathematical model. Formed based on the assumption that the available retrospective
statistics of emergency outages do not contain detailed information on the number of disconnected
consumers for each event. In this regard, at the initial stage of the analysis, it is assumed that the
number of disconnected consumers in the sample under consideration is constant. Under such an
assumption, the contribution of an emergency event to the formation of the integral indicator SAIDI
can be estimated in proportion to the duration of the corresponding interruption in power supply. The
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assumption of the constancy of the multiplier for the number of disconnected connections within the
sample was used to estimate the contribution of events to SAIDI, proportional to the duration of the
interruptions. Under conditions where the average value n; does not demonstrate a systematically
different structure between the groups of short and long interruptions, such an assumption does not
change the qualitative conclusion regarding the dominance of long interruptions in the formation of
SAIDI and the corresponding ranking of priorities of measures; it affects mainly the absolute
estimates, rather than the relative shares of the contribution.

Accordingly, for the sample of M emergency events, the generalised estimate of the SAIDI
indicator was determined as a value proportional to the total duration of interruptions:

k
=%z2t (1)

where t; is duration of the i-th emergency break, hours; n; is number of subscriber connections
disconnected during the i-th emergency break, pcs.; N is total number of subscriber connections, pcs.;
k is total number of events, pcs.

That is

SAIDI

total

SAIDI x Yk . ()

If a finite set of elements is operated in the distribution network, for which emergency
shutdowns with certain statistical characteristics were recorded during the observation period, then,
for analysis, it is advisable to present this set in the form of a generalised system of groups of
elements, each of which is characterised by homogeneous indicators of emergency. In this case, the
overall network reliability indicators can be determined by aggregating the characteristics of

individual groups of elements:

summary summary
groups groups  k

SAIDI,,, = . SAIDI, .~ > >i. 3)
J jooi=l

Considering the results of statistical analysis, a two-zone model of power supply restoration
time with a threshold value is introduced m, which divides emergency events into two groups:

for interval t < m — “short” emergency breaks;

for interval £ > m — “long” emergency breaks.

The value mis a parameter determined for a specific sample (and/or subsample) and may vary
depending on the organisation of field service, network configuration, and data quality; m it is used
in the work as a formalised tool for separating the two recovery modes, rather than as a normatively
fixed boundary.

The limit m was determined by maximising the consistency of the empirical distribution of
durations in the first zone with the normal distribution law, using the Kolmogorov—Smirnov criterion.

To verify the correspondence of the empirical distribution of the duration of short emergency
interruptions to the theoretical models, an empirical distribution function (ECDF) was formed:

Fe() == 2 1(X; < ), @)
where X; are the elements of the sample, k its volume, I(-) is the indicator function.
Correspondence of the empirical distribution to a given theoretical distribution function F (x)
was evaluated by the Kolmogorov -Smirnov criterion, the statistics of which are defined as
D), = sup | Fk(xx) —F(x) I (5)

The value of the boundary parameter m was determined by analysing the dependence of the
consistency of the empirical distribution of the duration of emergency breaks of the first zone on the
normal law on the position of the boundary between the zones. For this purpose, the Kolmogorov—
Smirnov criterion was used in combination with the analysis of the empirical distribution function,
enabling estimation of the probability of accepting the hypothesis of normality as m varied. The
specified dependence is shown in Fig. 2 and is used to illustrate the procedure for choosing the
boundary between short and long emergency breaks.
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Fig. 2. Dependence of the probability of accepting the hypothesis of normal distribution
for short emergency breaks from the limit parameter position m.

Formal assessment of the consistency between the empirical and theoretical distributions was
performed using statistical criteria, particularly the Kolmogorov-Smirnov test, while Fig. 3 a and 3 b
are provided for a visual comparison of the empirical distribution function with the corresponding
theoretical models. According to the results of the comparative analysis of the correspondence of the
empirical data of short emergency interruptions to theoretical models, in particular the normal,
exponential, Weibull, gamma, lognormal, Pareto and beta -distributions, it was found that the normal
distribution is characterized by a minimal deviation from the empirical distribution function within
the first zone, which allows it to be used as a basic model for describing short emergency
interruptions.

Empirical vs Theoretical CDFs Empirical vs Theoretical CDFs
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Fig. 3. Comparison of the empirical distribution of the duration of short a and long b emergency interruptions
with theoretical models when assessing statistical consistency

In this regard, for further analysis, a normal distribution with a probability density was adopted
as the basic model for describing short emergency interruptions:

fO) =~ (‘)) (6)

exp (———
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where pis the mathematical expectation, o is the standard deviation, estimated by sample
dependencies.

After determining the threshold parameter m and forming a sample of short emergency
interruptions, further analysis was focused on emergency events with a duration t > mcorresponding
to the long-term power supply restoration regime. This group of events is characterised by significant
distribution asymmetry and the presence of significant duration values due to the performance of
repair and restoration works, organisational and logistical factors.

To determine the theoretical statistical model most adequate to the empirical data on long
emergency interruptions, a comparative analysis of the sample's compliance with the following
distributions was performed: normal, exponential, Weibull, gamma, lognormal, Pareto, and beta. For
each of these distributions, the degree of agreement with the empirical distribution function was
assessed using generalised statistical criteria for the deviation between the empirical and theoretical
distribution functions.

The results of the comparative analysis showed that the normal, exponential, Weibull, gamma,
and beta distributions do not provide a proper description of the right-tailed part of the sample, since
they significantly underestimate the probability of large values of the duration of emergency
interruptions. At the same time, the lognormal distribution and the Pareto distribution best reproduce
the empirical data, in particular the behaviour of the “long tail”, which is decisive for the formation
of the contribution of long interruptions to the integral indicator SAIDI. The use of the lognormal and
Pareto models corresponds to the nature of repair and restoration processes, where the total duration
is formed by the multiplicative (lognormal) or “heavy-tailed” (Pareto) nature of rare delays -
logistical, organisational, and technological. A formal assessment of the consistency of the empirical
and theoretical distributions was performed using statistical criteria, in particular the Kolmogorov -
Smirnov criterion, while Fig. 3 b is provided for a visual comparison of the empirical distribution
function with the corresponding theoretical models.

In this regard, the lognormal and Pareto distributions were adopted as baseline models for
describing long outage events for further analysis. The Pareto distribution was defined by the
probability density function:

ax®
fo) =2k x> x,, ™)
where x,,,1s the minimum value of the random variable, « is the shape parameter.

The lognormal distribution was described by the density:

2
FO) = mexp (), x> ®)
where y,and oy, are the parameters of the normal distribution for the random variable In x.

To ensure the statistical validity of the results, an additional assessment of the sample size
sufficiency was performed for each emergency interruption zone. Such analysis enables
substantiation of the reliability of estimates of distribution parameters and, accordingly, the
correctness of subsequent conclusions regarding the contribution of individual event groups to the
SAIDI indicator.

For normal and lognormal distributions, the minimum required sample size was determined
under the condition of a given permissible error &:

n> (222), ©

&
where z,,1s the quantile of the normal distribution, o is the estimate of the standard deviation.

For power distributions (Pareto distributions), the shape parameter was estimated using the

Hill estimator:
~—1 _ 1vk X
at==Y";In|——], (10)
kSt <X(k+1)>

where X(;y are k the largest values of the sample ordered in descending order.
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Stabilisation of the estimate @ when changing the number of maximum values taken into
account k was used as a criterion for the sufficiency of statistical data to describe the "long tail" of
the distribution.

The performed assessment allowed us to separate groups of accidents with representative
statistics, for which the obtained parameter estimates are stable, from groups with limited data, for
which further conclusions are considered preliminary and indicative.

Results and Discussion. The mathematical experiment consisted of applying the proposed
method for decomposing the SAIDI indicator to an integral sample of emergency interruptions to
quantitatively separate the contributions of short and long events and assess the SAIDI indicator's
sensitivity to changes in each zone's parameters.

At the first stage, the boundary value between short and long emergency interruptions was
determined as the parameter m, which corresponds to the maximum consistency of the sample of
short interruptions with the normal distribution law according to the Kolmogorov—Smirnov criterion
(Fig. 2). For the integral sample, the value m = 1.101 h was obtained. For short emergency
interruptions (t < m), the correspondence to the normal distribution with parameters p = 0.651 h and
o = 0.295 h was established (Fig. 3 a), interpreted as the average time required to locate the damage
and perform operational switching.

For long emergency interruptions (¢ > m), based on a comparative analysis of several
theoretical models, the best agreement with empirical data was observed for the lognormal and Pareto
distributions (Fig. 3 b). The use of distributions with a “long tail” is fundamentally important for an
adequate description of rare but long-lasting events that disproportionately affect the integral value
of SAIDIL

After defining the boundary m, and the statistical models for each zone, an assessment of the
quantitative contribution of short and long emergency outages to the SAIDI index was conducted.
Using available retrospective statistics, the share of events in each zone was determined by the relative
number of emergency outages, while the contribution to SAIDI was estimated in proportion to the
total duration of the corresponding events, using the ratio (1).

The results of such analysis for the integral sample are shown in Fig. 4 as a combined
histogram of the frequency of emergency interruptions and a curve reflecting their weighted
contribution to SAIDI. It was found that short emergency interruptions account for 57.87% of the
total number of events but form only 17.27% of the total SAIDI value. In contrast, long emergency
interruptions, which account for 42.13%, contribute 82.73% to the SAIDI indicator. Thus, despite
their lower probability of occurrence, long emergency interruptions play a dominant role in shaping
the integral unreliability of power supply.

The resulting decomposition allows us to move from qualitative analysis to a quantitative
assessment of the impact on the SAIDI indicator. In particular, for each zone, the sensitivity of SAIDI
to a decrease in the frequency and/or average duration of emergency interruptions can be determined.
In practice, this means that a decrease in the probability of occurrence or the average time to eliminate
long emergency interruptions results in a significantly greater decrease in SAIDI than an equivalent
decrease in the parameters of short interruptions.

This situation is well illustrated in Fig. 4: although the number of long emergency outages is
significantly lower, their contribution to the integral indicator is determined not by frequency but by
the weight component associated with their long restoration duration. Accordingly, priorities for
improving reliability should be set based on the structure of outages, rather than only on the total
number of outages.

From the point of view of practical application, this means that measures aimed at reducing
the duration of repair and -restoration work and localisation of the emergency area with partial
restoration of power supply are more effective in terms of reducing SAIDI than measures that affect
exclusively the reduction of the time to search for the damage site. The proposed SAIDI
decomposition method thus creates a formalised basis for substantiating the priorities for increasing
the reliability of distribution power networks, considering the real structure of emergency
interruptions.
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Fig. 4. Combined histogram of the frequency of emergency interruptions and their weighted
contribution to SAIDI: short breaks (t < m) and long breaks (t > m)

To generalise the results and assess the stability of the proposed SAIDI decomposition
method, an analysis of several independent subsamples of emergency outages, corresponding to
different generalised classes of distribution network elements, was carried out. For each subsample,
the threshold value of the first zone m, the parameters of statistical models for short and long
emergency outages, the share of events of each zone and their contribution to the formation of the
SAIDI indicator, as well as the sensitivity indicators of SAIDI to changes in the frequency of short
and long emergencies, were determined separately. The results of such analysis are given in the table.

In the table, the indicators “reduce % of events to reduce SAIDI by 1% were defined as the
reciprocal of the share of the contribution of the corresponding group of interruptions to SAIDI at a
fixed average duration within the group, i.e. as an indicator of the sensitivity of SAIDI to changes in
the frequency of events in this group. This indicator is used for engineering comparison of the
directions of influence without setting an optimisation problem.

The data in the table confirm the stability of the patterns obtained across different groups of
elements. Despite significant differences in sampling depth and the threshold value m, as well as in
the average recovery time for short emergency interruptions, the SAIDI indicator is dominated by
long emergency interruptions in all considered cases. Thus, across most subsamples, the share of long
emergencies does not exceed 50%, yet they contribute 60—98% to SAIDI.

The values of the sensitivity indicators given in rows 8-9 of the table are particularly
indicative. A 1% reduction in the frequency of long accidents leads to a decrease in SAIDI several
times faster than an equivalent reduction in the frequency of short accidents. This indicates a
significantly higher effectiveness of measures aimed at reducing the duration or probability of long
emergency interruptions.

Additionally, for some subsamples, specific failure rate indicators were estimated w, which
were defined as the average number of emergency events per unit of length or number of typical
equipment per unit of time:

1 Nfailures of standard equipment
W = : e (11)

)
Tobservation  Ltotal length or number of standard units

where Topservation 18 duration of the observation period, years; Nejjyres of standard equipment 18 total
number of recorded failures of the corresponding generalised class of elements during the observation
period, pes.; Ltotal length or number of standard units is total length or number of elements of the
corresponding class that were in operation during the observation period, km.
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Characteristics EL 1 ElL 2 EL 3 El 4 EL 5 ElL 6 EL 7 ElL 8
1) Sampling depth, pcs 958 194 173 26 252 264 62 41
2) The boundary of the first zone, h 1.3 1.8 1.1 2.14 1.15 1.00 0.80 0.80

3) Average time to eliminate

“short” damage (Mean_D1), hours 0.683 0.904 0.647 0.912 0.627 | 0.569 | 0.515 | 0.399

4) Percentage of short-term
accidents, %

5) Percentage of long accidents, % | 26.75 60.34 74.09 77.46 4271 | 49.39 | 28.82 | 26.66

6) Impact on SAIDI from short
accidents, %

7) Impact on SAIDI from long
accidents, %

8) Reduce % of short accidents to

73.25 39.66 2591 22.54 57.29 | 50.61 | 71.18 | 73.34

34.55 6.43 3.08 1.47 22.21 19.13 | 32.82 | 40.00

65.45 93.57 96.92 98.53 77.79 | 80.87 | 67.18 | 60.00

reduce SAIDI by 1% 2.12 6.17 8.41 15.33 2.58 2.65 2.17 1.83
9) Reduce % of long accidents to

reduce SAIDI by 1% 0.41 0.64 0.76 0.79 0.55 0.61 0.43 0.44
10) Parameters of the normal pu=0.683;| u=0.904; | u=0.647; | u1=0.912; |u=0.627;|1=0.569;| n=0.515; |u=0.399;
distribution (y; 6) 0=0.315 | 6=0.399 | 6=0.237 | 6=0.521 | 6=0.282 |6=0.227| 6=0.123 |6=0.241

Pareto; | Lognorm |Lognorm.; [Lognorm.;| Pareto; | Pareto; | Pareto; | Pareto;
xm = 1.3;|.; u=1.66; | n=1.415; | p=1.605; [xm=1.15;|xm=1.0; |xm = 0.8;|xm=0.8;
0=1.606 | 6=0.807 | 6=0.842 | 6=0.705 | 0=1.289 |0a=1.431| 0=1.364 |a=1.455

11) Distribution for long accidents
(type; parameters)

12) Average time to eliminate

o, 2,698 7,286 5,866 6,381 3,093 | 2,339 | 1,984 | 1,835
long” damage, hours

13) Specific failure rate (w),
times 0.573 0.161 0.196 0.384 0.099 | 0.0038 n/a n/a

km(pcs)-year

This indicator was used to assess the consistency of the statistical characteristics across
different subsamples and did not affect the overall logic of the SAIDI decomposition. The obtained
values w are within the typical range characteristic of the corresponding classes of distribution
network elements, which confirms the representativeness of the statistical data used.

Conclusions. A method for decomposing the SAIDI indicator by the structure of emergency
interruptions is proposed, based on the analysis of retrospective statistics on the duration of power
supply restoration, and allows moving from an integral indicator to a quantitative assessment of the
contribution of various emergency outage modes.

A two-zone model of power supply restoration time is substantiated, according to which short
emergency interruptions are described by a normal distribution, and long ones by distributions with
a “long tail” (lognormal or Pareto). The choice of the boundary between zones and the selection of
statistical models are confirmed by a formal test of the consistency of the empirical data with the
theoretical distributions.

The disproportionate influence of long emergency interruptions on the formation of the SAIDI
indicator is quantitatively shown: despite their smaller share of total accidents, they account for the
majority of the SAIDI's integral duration, a stable pattern across different subsamples of emergency
data.

A method for assessing the sensitivity of the SAIDI index to changes in the frequency of short
and long emergency interruptions is proposed, which allows comparing the effectiveness of the
impact on different components of the power supply restoration process without going into
optimisation problems. It is shown that reducing the probability or duration of long emergency
interruptions has a significantly greater effect on SAIDI than an equivalent reduction in the frequency
of short interruptions.

Based on the obtained decomposition, priorities for increasing the reliability of distribution
networks are substantiated, according to which preference should be given to measures aimed at
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localising emergency areas and reducing the duration of repair and restoration work, rather than
measures that affect only the time required to locate the damage site.

The proposed method is appropriate for analysis tasks based on integral indicators and
retrospective outage statistics, provided a representative sample is available to estimate distribution
parameters. Further improvement in accuracy is possible by supplementing the primary data with
information on the number of de-energised connections in each event and by specifying the primary
element of the disturbance.

It is shown that the use of specific failure rate indicators as a control parameter confirms the
representativeness of the applied subsamples and the consistency of the statistical characteristics of
different groups of emergency data. The proposed SAIDI decomposition method is the basis for
developing a practical methodology and decision support tools for the formation of reliability
improvement programs under conditions of limited availability of detailed operational information,
in particular, substantiating investments in equipment replacement to increase the reliability of the
operation of electrical networks, and also creates a basis for the formation of recommendations for
collecting statistical information on damage in electrical networks, which is an important direction of
further scientific and practical research to support the reliability and development of electrical
networks.

The publication was prepared as part of the scientific work "Models and means of increasing the reliability of distribution
electricity networks in the context of increasing renewable energy generation" (Monitor-5) (KPKVK 6541030).
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METOJ] JEKOMIO3MIIII IMMOKA3HUKA SAIDI 3A CTPYKTYPOIO ABAPIMHUX IIEPEPB JIJIS
OBIPYHTYBAHHS NPIOPUTETIB NIJIBUIIEHHSA HAJIIHHOCTI PO3MOALIBHUX MEPEXK

0.B. Taii*™, xann. Texn. Hayk, [.A. Taii?™, kaun. nen. nayk, L.B. Bainos!™™, u.-kop. HAH Vkpaiuu
1 — Tncruryt enexrpoannamiku HAH Ykpainu,

mp. bepecreiicekuit, 56, Kuis, 03057, Ykpaina e-mail: blinovihor@gmail.com, gaalxold@gmail.com
2 — HamioHanpHAHN YHIBEpCUTET OiOpecypciB i MPUPOTOKOPUCTYBAHHS Y KpaiHH,
03041, Byn. I'epois O6oponwu, 15, Kuis, Ykpaina e-mail: gtatana704@gmail.com

Y po6omi 3anpononosano memoo dexomnoszuyii nokasnuxa SAIDI 3a cmpykmypoio agapiiinux nepepe Ha 0CHO8I AHANI3Y
PEMPOCNEKMUBHUX OAHUX MEXHONO02IYHUX NOPYULEHb V PO3NOOLILHUX eleKmpuyHux mepescax. Memoo basyemvcs Ha
CMAamuCmMuyHOMY aHAI3i MPUBALOCMi BIOHOGLEHHS eNeKMPONOCMAYAHHS 3 GUOLIEHHIM 080X XAPAKMEPHUX PENCUMIB:
«KOPOMKUXY» ABAPIUHUX Nepeps, 3VMOBIEHUX NOULYKOM MICYysi NOWKOOJNCEHHS mMd ONepamueHUMU NEPeMUKaHHIMU, |
«0062UX» nepeps, Wo 000aAmKo80 BKAIOUAIOMb PEMOHMHO-BIOHOGI06ANbHI pobomu. Medicy midic pexcumamu 8U3HaA4eHO
GopmanvHO HA OCHOBI MAKCUMYMY Y32004CEHOCMI eMNIPUYHO20 PO3NOOINTY 3 HOPMANbHUM 3AKOHOM 34 KpUmepiem
Konmozoposa—Cmuprosa. Iloxkazano, wjo 015 KOPOMKUX ABAPIUHUX nepep8 OOYIIbHUM € HAONUNCEHHS HOPMATbHUM
po3nodinom, mooi AK 011 0082UX Nepeps AOeKBAMHUU OnUC 3abe3neyyiomsv po3nodilu 3 «0082UM XEOCHIOM»
(noenopmanvruil abo Ilapemo). Ha ocrogi 3anpononosanoi 0eKomno3uyii 6UKOHAHO KINbKICHY OYIHKY BHECKY KOMCHOI 3
301 y (popmyeanni noxasnurxa SAIDI ma ecmanosneno, wo 0062 agapilini nepepsu, He36aicalou Ha MeHuLy YacmKy
nooit, opmyloms O0OMIHYIOUULI 6HECOK 6 IHMeSPANbHY MPUBALICMb Nnepeps. 3anponoHosanuii. Memoo 0038075€
00TpyHmMysamu npiopumemu Ni08UWEHH HAOIHOCMI PO3NOOIIbHUX Mepedc Oe3 nepexody 00 3aday onmumizayii,
30cepediicyiowu yeazy Ha 6NAUGL 3a60aHb JOKANI3AYIl A8apitiHUX OLISIHOK [ CKOPOYEHHSI MPUSAIOCmi PeMOHMHO-
BIOHO6I06ANILHUX POOImM. OmpuUMani pe3yiomamu MoXCymes OYmMu GUKOPUCAHIL SIK [HHCEHEPHUU IHCIMPYMeHm NiOMPUMKU
NPULHAMMSL PilieHb NpU POPMYSAHHI NPO2Pam NIOBUWEHHS HAOTUHOCME 3 YMO8 00MeNHCeHOi 00CMYNHOCMI 0emalbHOT
excnayamayitnoi ingpopmayii. biomn. 14, puc. 4, Tabmuus.

Kuarouosi cioBa: SAIDI, HamiliHICTh eNeKTPONOCTaYaHHs, PO3MNOAIIBHI EJIEKTPUYHI MEpeXi, PeTpPOCHEKTUBHI JaHi,
CTaTHCTHYHE MojetoBaHHs, kputepii KommoropoBa—CmupHoBa, posmnoain Ilapero, sorHopmansHME po3mofil,
paHXyBaHHS 3aXO/IB.
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