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INTRODUCTION

At present (Stage 2) the control of the Technical Service
Quality - rate and duration of the interruptions - in the
Metropolitan Area of Buenos Aires takes place at user level,
according to that established in [1]-[3], by means of the
pursuit of two semester indicators: frequency and total time of
interruption.

When some of the limits (which depend on the different
effective tariffs) of such indicators is exceeded, the Utilities
are subject to penalties. The amount of the penalty is function
of the deviation corresponding to each user and of the
valuation of the non supplied energy (NSE), and is credited in
the account of the affected user (bonus). According to the
regulation in Argentina, only interruptions longer than 3
minutes are penalized.

The Distribution Utilities must report periodically to the
Regulatory Agency the tables containing information of the
occurred contingencies. This information is prepared to be
tied with the network topology data and with the commercial
information of the users, being able thus to obtain indicators
of interruptions at level of each provision.

On the other hand, the control of the supply reliability —or
technical service quality as named in Argentina—
implemented by the Utilities is audited by the National
Regulatory Agency (ENRE) by means of measurements in
field, devoted to detect deviations in the information sent by
the Utilities [4].

Field measurements are carried out with Voltage Event
Recorders (VER) which are single-phase devices that collect
information about events originating from the network
(interruptions and microinterruptions, and high/low level
voltage). The VER installation, operation and basic data
processing are carried out by the IITREE of La Plata National
University (UNLP).

In this work the results of the statistical processing of the
interruptions longer than 3 minutes - amount of interruptions
and total time of interruption - are presented.

These determinations were made with the information arising
from two different sources: on the one hand, the field
information collected with VER over more than four years
until February 2002; and on the other hand, the information
corresponding to the total interruptions reported to the
Regulatory Agency by the three Utilities of the Buenos Aires
Metropolitan Area (hereinafter named A, B and C).
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DEFINITIONS

Statistical indicators used in Electrical Services are the same
used to define equipment and system Reliability.

To evaluate those indicators, for each monitored location the
following magnitudes were obtained.
Interruption rate:
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Being for each customer:

« D;: Interruption duration [min].

« N, Total number of recorded interruptions.

« Mi: Number of months that the location was monitored.
« A Interruption rate expressed in [interruption/semester|
. 1. Restoration time expressed in [hour/interruption].

« O: Unavailability [hour/semester]

Average values of indicators given by expressions (1) to (3),
extended to the corresponding network level, are respectively
the System Average Interruption Frequency Index (SAIF]),
Customer Average Interruption Duration Index (CAIDI) and
the System Average Interruption Duration Index (SAIDI).
These index are industry standard of electrical outages and
are extensively used by Distribution Utilities.

QUALITY INDICATORS FROM OFFICIAL DATA

Here some results obtained from the information reported to
the National Regulatory Agency by the Utilities are
presented.

Figure 1 summarizes the statistical results obtained by
computing the interruptions for all the customers of the
Metropolitan Area of Buenos Aires.

The relative frequency of occurrence of each class of
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interruption per semester and the accumulated frequency are

Figure 4 compares the statistics of rates of interruptions

indicated. The average value of the rate, the SAIFI resulted  between the three Utilities (A, B and C) of the Metropolitan

3.0 interruptions per semester.
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Figure 1. Interruption Rate in Buenos Aires.
Three year results.

Figure 2 shows the statistical results of the unavailability
suffered by the customers of the Metropolitan Area of Buenos
Aires.

The relative frequency of occurrence of each class of
unavailability and the accumulated frequency are indicated.
The average value, the SAIDI, resulted 5.5 hours per

semester.
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Figure 2. Unavailability in Buenos Aires. Three year
results.

Figure 3 shows the evolution of the average indicators during
the period under study.
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Figure 3. Evolution of Service Quality Indicators in
Buenos Aires.
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Figure 4. Interruption rates per Utility. Three year results.

In a similar way, Figure 5 compares the statistics of rates of
unavailability between the three Utilities.
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Figure 5. Unavailability per Utility. Three year results.

QUALITY INDICATORS FROM SAMPLING
Obtaining the field information

The VER are installed in customer addresses, selected from
the Customer-Network connectivity data bases, sent each
semester to the Regulatory Agency by the Utilities.

The installation strategy of the VER intends to discard
recorded events not arising from the network.

To this end, the supply points are selected in couples
according to the facilities that are desired to audit. For
example, at LV level network (supplies connected to the same
LV feeder or transformer MV/LV) or at MV level network
(supplies originating from different MV/LV transformers, but
tied to the same MV feeder).

In this way, networks of different voltage levels can be
controlled, according to the implemented case.

The normal use of the data obtained with VER is to detect
errors or omissions in Utility reports as it is explained in [4].

Information processing

Processed information for the three Utilities of Buenos Aires
Metropolitan Area comprises the period from October 1997 to
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February 2002.

In order to obtain the indicators of technical quality service
for users, the data obtained in field are processed to validate
the events detected by the equipment.

All the events registered by the VER over the networks of the
three Utilities are considered. Each event is associated to a
semester of control, based on the hour of beginning.

Determination of indicators of Technical Service Quality

The processing that is described was carried out for the three
Utilities, calculating the defined indicators.

The statistical processing of the amounts of interruptions
registered per user and per semester, for all Buenos Aires,
produced the results indicated in Figures 6 and 7.
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Figure 6. SAIFI. Comparison results.

Both figures compare the results of the interruption rates
informed by the Utilities (Figure 1) with the obtained ones by
the sampling method. It is observed that the reported rates are
lower than the obtained ones by the direct sampling.

Figure 7 shows that the number of customers whose service
quality is worse than, for example, 6 interruptions per
semester is 10%, according to the information to control. On
the other hand, data obtained from the sampled locations,
indicate that the users with such bad quality are 25% of the
total.
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Figure 7. SAIFI. Comparison results.
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Figure 8 shows the ratio between SAIFI obtained from the
official data reported by Utility B, and SAIFI obtained by
sampling measurements. It can be observed that both
evaluations adjust within acceptable margins in the successive
periods. This indicates that, at least, both sources are
coherent.
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Figure 8. Utility B. Evaluation of SAIFI.

An example of the pursuit of SAIDI obtained as statistic
average values, for Utility A is indicated in Figure 9.

In this case the ratio between SAIDI values obtained by
sampling measurements and the official data reported by
Utility A is not constant along the successive periods of
control. Such pattern indicates that the sample is not
representative of the universe, which would be expected due
to both, the size of the sample (100 items in this case) and the
errors of the interruption reports made by the Utility.
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Figure 9. Utility A. Evaluation of SAIDI.

COMMENTS AND CONCLUSIONS

The work presented here to evaluate indices of technical
service quality can be considered as an advance in the use of
techniques of control of Technical Service Quality by
sampling measurements.

The objective of the sampling is to offer direct and
representative information of the quality to the Authority, in
order to judge the results reported by the Utilities, evaluated
by themselves over the universe of their users.

-3-



CIRED

17t International Conference on Electricity Distribution

Barcelona, 12-15 May 2003

From the sampling measurements global indicators, that
would be representative of indicators evaluated over the
universe of users, can be obtained.

A greater experience is necessary to suitably correlate the
results of the sampling with those obtained by the
conventional method of administration of the interruptions
occurred in the network and their assignment to the users
taking into account the electrical connectivity.

The sample size does not have to be lower than 300 items per
layer (being this one either all the network, or a voltage level,
or a geographic zone, etc).

The control by sampling measurements has an immediate
application in the verification carried out by the Authority of
the interruption reports made by Utilities.

At present the procedure of control in the Metropolitan Area
of Buenos Aires consists of the verification that each
measured interruption longer than three minutes have been
reported [5].

The statistical treatment - the approach of this article - is a
complementary application and it can be useful to sustain
decisions of the Authority, based on numerical calculations,
in front of apartments in the results. The case presented above
in which it was inferred that the percentage of users with bad
quality was 25% and not 10%, is an example of that.
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