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Abstract: The Perceived Power Quality by costumers hagultural lost in Electrical Energy, along the time.

been faced, starting from 1SO 9000 Quality defamiti An Actually the situation is evolving in way to haveora
experimental investigation is presented on custemar producers more distributors of energy, creatingew way
Rome (ltaly). By the results one demonstrates flaaes of  to understand the energy market. In this new stnahe
parameters defined on own manner by costumers,bean customer assume new importance because him caoechoi

determined. the own producer. Obviously, as happen in other
commercial fields, the quality of the service issoof the
Keywords: Perceived Power Quality choice elements.
All people are customers with respect to Electrical
1. INTRODUCTION Energy, in modern society, and by the great soaial

economics differences, we have very different etqiems,
judging its Quality in a very unlike manner oneatmther.

It has no sense to talk about the Quality of Eiealr
eEnergy, not having established the implicit exptots of
the customers. It is necessary to start from thayais of
customers.

By a series of definitions linked each others and
furnished by 1SO 9000, it allow to give a definitiof
Quality applied to Electrical Energy that considehe
customer’s expectations and sounds:

Energy is a strategic good for a Nation and it nest
protected.

The connection between the production and th
consumption of energy in a country and the impasatiat
hold that land in the world context, is very strong

To have big or giant societies, in this sector aireomy,
assures to each countries the defense of this prig@od
from “external” attaches and assured the own ecdémom
growth.

The electric societies satisfied the primary ndtegs
give energy to the Country, but, to make a usehif t
protected system, neglected some commercial riteady
presented in others commercial fields; first ofthé quality
of the service and then the Quality of the Energy.

How said represents a historic picture of the repast
of Italian energy market in which the National Emer
Society lived in a monopoly system without ever ateb
itself. In this situation only the Great Contrastdrave the
economic possibility to discuss at the same levigh the
electrical society. Them have the economic capgbtth
engage experts, the “energy managers”, able toersavn
technical language with energy producers obtainin
attention to own problems that it translates innecoical
advantages, of great entity also. For the sameonsathe
Little and Medium Enterprise (LME), that represtr 90%
of Italian economy capc_';\blllty, there wasn’t the sibgity to 2. THE PERCEIVED POWER QUALITY
dialogue with the electrical society.

Although they are customers operating on the more At the Roma Tre University, three years ago, itntee
different categories of the technology of commert®y was the chance to set out a research on the dfefinif
have, with respect to Electrical Energy, a psychiall  Perceived Power Quality by the customers of LME.

“Quality of the Electrical Energy is comprehensive
own intrinsic distinctive elements that satisfy tineplicit
expectations of customérs

This new way to set up the study of the Quality of
Electrical Energy put at the same level of impartathe
producers, the distributors and the customers @u$ the
street to define a new concept that consider tladitgdrom
a sociological point of view.

It has been developed a new instrument, able tcunea
the electrical parameters of the net, to help ubénmanage
%f the data. The instruments, or probes, are iestah the
Rome territory in zones that represent the foudicat
points.

common attitude and the political impossibility d@logue Starting from the “top”, we settled the operativelgem
with the electrical society generated a situatibmpotence  of how to carry out the research.
that developed in lack of interest with respect the Sudden, two problems rise:

operative problems and it turn on in misinforratiand in



sHow to converse with categories of the their Quality of Electrical Energy can depend ore th
technology of commerce so different eachmodality they

others
» What will be the “language”
» A “Pertaining to the Technology of Commerce
Filter” (PTCF) was the solution.

Every LME uses Electrical Operators (EO) eithertfoe
maintenance or for the project of electrical plarttseir
category will be which to use as an interface tdeco
information on Perceived Power Quality of Electtica
Energy.

2.1 The Questionnaire

A “language” to communicate with this selected gatg
must be developed.

This problem has been solved in two phases.

Using an heuristic procedure, a well-educated B &
dialogues with the “Accademia”, to understand teendnds
and the needs of LME, and to compare the infolgnato
actual Technical Rules.

Has been requested to EO, to prepare a List oftipues
(LoQ) to ask information on Perceived Power Quabfy
Electrical Energy (Qin Fig. 1).

The LoQ has been given at a certain reduced nuoitber
EOs, far from “Accademia”, still using the heuristnethod

(Qzin Fig. 1).

Fig. 1. Development of the questionnaire

The reduced number of the questionnaires obligetb us
use the Student approach for the statistical aisalgat was
possible to re-design the LoQ.

The LoQ characteristics was:

< Only six field of qualities
« A maximum of five questions for each section

* Heading of sections not congruent with the

Rule EN 50130

use to “draw off” energy from the network.

qa,l

Fig. 2. Draw off by customers

The technical problem must be resolved is to eistabl
the direction of the fluxes of the quality of theeegy in the
categories individuated both by customers and big RN
50160.

Thirteen categories of Rule must be crossed withstk
individuated by customers.

All this with the target to establish a communioati
between producer and customer with the piisgib
to
develop in the last a sensitivity to the problenfstle
Electrical Energy distribution.

User;

Fig. 3. Single customer draw off model

In the new deregulated situation of the markethef t
“electrical energy goods” the rules must be conside
considering the customers’ demands central in dtfic|
with the producer and the distributor.

The different demands, as function of category haf t
technology of commerce, misinformation and culture
deficiency are customers’ characteristics that hheeright
to pose own exigencies in terms of goods qualityb¢o
compared with producers and distributors well pregan
technical words that presume to be them to defhree t
product quality.

The frame work of this relation customer-producgr i
actually defined, in Italy, by the “Autorita perEhergia

* Answers to the question organized in such aElettrica ed il Gas (AEEG)"(Electrical Energy andass
way optimal statistical valuator of mean and Authority) and, in a short time perspective, by thalicial

standard deviation, cannot be used
* Questions developed essentially on failures

2.2. The Perceived Quality Fluxes

Power (JP) and by the “Sistema Nazionale di Taaatur
(SNT)"(National Calibration Service).

The AEEG declared in April, 2004, the Quality caam b
introduced in customer-producer agreement, witarayed

The confinement of customers with respect to theparameters observed, at least, for one year.

problems of Electrical Energy distribution and dfet
specific characteristics of this goods, make thewware of

But the observation of every parameter can be obdi
only by measurements.



The observance of agreed quality parameters must bthe failure, but is an index that help us to uniderd better

also, by measurements.

If agreed parameters are not satisfied,jutiges the
correctness of measurements by the SNT, as forbgasie
Law.

3. AN APPLICATION TO ROME CUSTOMERS

The questionnaire has been give to 4000 custonig¢he o
EO category, on the territory of the Rome townitaty, and
the results are represented grouped around thepforsical
probes, as indicated in last phrase of the Intrbolic
distributed on the territory, because the our mdte goal
will the comparison between ruled parameters fluxith
the Perceived Power Quality ones

The data treatment implied the use of non optimal

statistical parameters.
3.1 The “Signature”

The first statement was the definition of the “sigme”
of all the territory in the sense of frequency obwaer for
each question, in each field defined by customers.

Obviously it seems that are an heavy situation fen t
territory, but it must remember the fact the EOyeéha

developed the questionnaire in terms of failure.

The first graphic shows the global signature foe th

macro question on the field of “Interruption andatsence
of one or more phases” for all the answers in digictory.

FIRMA - INTERRUZIOHI EfO INTERRUZIOHI E MANCANZA DI UNA O PIU® FASI
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Fig. 4 Signature on the field of “Interruption and/or absence of one or
more phases” (the headings of the figure are in Itan)

The answers for each category, point out both fkam
of failure and times of happened, are normalizeddiig
them for the total number of answers for kind dliufz.

How it was possible to wait, the peak of faultsestered
around the failure on machines tools, problems #rat
happened with quite often.

Next graphics show the local signature for “Intgtion

and/or absence of one or more phases” for eacheprob

present on the territory.

The answers have been grouped on the base of the Failure on machines tos
distance between the customers and each probe. Each .- e
reaking of one-phase electricity

customers “belongs” to the nearest probe that bectra
“barycentres” for the probes. In these graphicsalso

presents the answer “Never”, not present in thebalo

signature. This answer is not useful for the regméstion of

the situation.

How it is possible to see in the graphics the peak

indicates that the principal problems are due &aking of
one-phase electricity meter. There is nothing telogrised
if the problem most important in the local signaturis
different from global because the local behavion ¢se
different from a global interaction.

Signature — Interruptions and/or absence of one
or more phases for Probe South

]
"

Failure on machines tools
Failure on control machine:
Breaking of one-phase electricity me
Breaking of three-phase electricity mete 10-20 ti>mes L
Flop of storage batteries 5-10 times
Flop of power factor correctior&I evj(-:-_|5 times:

20 times

Fig. 5 Signature on the field of “Interruption and/or absence of one or
more phases” for Probe South.

Signature — Interruptions and/or absence of one or
more phases for Probe North

Failure on machines too

Failure on control machine
Breaking of one-phase electricity
Breaking of three-phase electricity nte
Flop of storage batterié

Flop of power factor correctio nNe

~10-20 times
. 5-10times
1-5 times
ver

Fig. 6 Signature on the field of “Interruption and/or absence of one or
more phases” for Probe North.

Signature — Interruptions and/or absence of one or
more phases for Probe West

Failure on control machi
) ME >20 times
Breaking of three-phase electricity mete 10-20 times
Flop of storage batterieS™ 1 55.'10 times
Flop of power factor correctiorygiap IMeS

Fig. 7 Signature on the field of “Interruption and/or absence of one or
more phases” for Probe West.



Signature — Interruptions and/or absence of one or
more phases for Probe East

Failure o machines tocrlg ]
Failure on control machines
Breaking of one-phase electricity meter 10-20 times
Flop of storage batteries 15 t.5*10 times
Flop of power factor correction Ngayar imes

>20 times

Breaking of three-pha;
electricity meter

Fig. 8 Signature on the field of “Interruption and/or absence of one or
more phases” for Probe East.

3.2 “Gradient”

absence of one or more phases” in the north a pooe both of
commercial activities and houses in which the seppiould
provide to make better the service.
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Fig. 8 Flux of Perceived Power Quality for the paraneter

From the four previous graphics, it is possible 1O “interruption and/or absence of one or more phasesbwn defined by

determine the “gradient” for the analyzed parametdrs

customers (the headings of the figure are in Italia).

gradient can be considered an index that allow as t

synthesize the information of flux for this paraeret

To obtain the gradient first of all we must chaesizte
the directions among the probes: for four problesre are
obviously six directions. Then it is necessary titeact
each answer for each probe to the same of anotiode p
indicated by the directions and to divide for thHeerh
distance. Normalizing these results by means ofopimal
statistical valuators, we obtain the next table nghe

Table 1. 6 Absolute values of Gradients along thgrobe directions for
the field of “Interruption and/or absence of one ormore phases”.

SOUTH WEST NORTH EAST
SOUTH 0 0.169 0.238 0.138
WEST 0.169 0 0.456 0.247
NORTH 0.238 0.456 0 0.260
EAST 0.138 0.247 0.260 0

It is interesting to see how the gradients are ldg@ven
the map of Rome. To obtain this, first of all inscessary to
find the absolute maximum of the gradient in the taibl¢his case
the gradient between north and west probes. Aftés it is
necessary to search the highest value in the taitlpresent in the

4. CONCLUSIONS

The Perceived Power Quality as been defined djréstl
the customers.

The fluxes of parameters defined Perceived Power
Quality can be also defined allowing, in prospestito
identify the responsible of Electrical Energy Qtafalling
down.

The successive step will be the identification afality
flux of parameters foreseen by the EN 50160, bybeso
distributed on the territory to cross the Perceivalver
Quality parameters with the one forecast by theeRul
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