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Abstract

The present trend and varying rules of the law Hzean causing a significant increase of the eteemergy electronic meters
application; they have simply begun substitutertieehanical ones. Development of technology has rfegelectronic meters
become cheaper and obtain many complex measurpapitiies; their wider and wider use allows to maasier the current
analysis of the electric energy parameters andftoeince on minimization of the energy losses, Wrace estimated on the
basis of the energy demand forecast. The systesthatiergy losses, arising (among others) becauaseyénergy meters, are
the essential component of the commercial energye® In connection with the fact, suitable resemrdave been realized
in order to determine the systematical energy ksaeased by the electronic meters.

I. AN ELECTRICITY METER AS A DEVICE BEING
THE SOURCE OF THE ENERGY LOSS

The electricity meters are the devices, which coresia little
electric energy passing through their internal dtrres; in the
mechanical ones, this energy is being convertedilgnaito kinetic
energy. From this point of view, the mechanicalceleity meters
operate like the electrical motors. All the enelggses occurring
in the electrical rotational machines may be cfaexb{2] as follows:

- losses in windings, caused by the current,

losses in core plates(hysteresis loss and rotéiéttgloss),
mechanical losses, resulting of the friction of fshagainst
bearings and of the friction of rotating parts agaair,

insulation losses, resulting of the variable eleatrfield (these
losses are very small for the low-voltage devices).

Some of the above energy losses arise, per analogyhe
mechanical electricity meters.

In the electronic meters, a part of electric eneigybeing
converted (among others) into light flux of theiisplays. These
meters consume the energy to enable operating aif #iectronic
systems, of their displays, and of their additionaput-output
elements (optical connection, remote reading oenmet

Il. ENERGY LOSS CAUSED BY THE METER STARTING
CURRENT

The firms, producing the one-phase induction metefs

electricity, place in the catalogues the parametdied “admissible

starting current”, which is expressed as the priopual fraction of the

meter rated current [1]. The one-phase meters adelyvapplied

to measure electric energy at the municipal conssitneing supplied

by the low voltage power network. The induction enestarting
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current is, on the average, equal to 0,5% of itedracurrent
(1,=0,005}). An electric energy consumer may be continuousing
up a small portion of electric power that — pasdimgugh the one-
phase induction meter of the rated currggl0 A — will not be
measured (will be neglected); the value of this @ows being
evaluated as follows:
P =Uyl, =23000,005[10=115W .

Assuming that a consumer will be consuming thatllspawer

during one-year period, the non-measured electergy (passing

through his induction meteAE s will reach the value
AEn = BT, =11508760=1007kWh.
This value is relatively high, especially regarditige fact that
a common consumer uses up about 3000 kWh/a; tlagiveelnon-
measured energihE o, amounts to

_ DEpg 1100 _ 1007 (100
3000

AEpey, = 334%.

Epob
Obviously, in the case of applying the electricibeter of the
smaller rated current — for examplg=b A — this magnitude will
obtain respectively the smaller value, and conseityethe greater
one in the case of applying the electricity metethe rated current
IN=20 A. The commercial systematical energy lossdisnet occur in
the consumer’s meter, if the passing current iatgrethan the starting
current. Such a small passage of current occurglyndering the
night while the TV devices work in the stand-by rapdell phone
chargers and other electronic equipment also coesthe small
currents. Recently, presence of such devices irhtluseholds is an
ordinary phenomenon, and their quantity may be @ewp to the
entire consumers’ number. Practically, period darabf passage of
the current, smaller than the meter starting ctirreay be assumed in

the interval: a few, several hours a day. With @aseumption (on the
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average) 8 hours per day, the monthly non-measweledtric
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data of the extremely high and low average dailyergn

energyAE, gy, being consumed by a common consumer has been consumption have been also rejected.

evaluated below
AEpgy, = Pty =115[240= 276kWh.
In order to decreag®Egy,

of the induction meters; it especially concernsrtbes produced ones.
However, the starting current of the induction meteill never reach
the zero value because of the greatest frictiohevthe meter start-up.
The electricity electronic meters are able to measelectric
energy corresponding with very small loads; thegpy react for the
passage of current, which is a few tens times am#tlan an analo-
gous one of the induction meters. It could easiBate an expression
that the commercial systematical energy lossesldhmusignificantly
lower in the electronic meters than in the induttames. However,
some circuits of the electronic meters ought to domtinuously
supplied; some meters need also a shunt to medbareurrent
correctly. These make the commercial systematicergy losses

increase.

IIl. THE COMMERCIAL SYSTEMATICAL ENERGY
LOSSES OF THE ELECTRONIC METERS

The commercial systematical energy losses, arisimgthe
electricity meters, have been determined on théshbafsthe billing
system data concerning an urban district. A pringdata sample has
the type:
corresponding date; observations have concernddtbetmechanical

contained 26048 observations of countéatus,
and the electronic meters. The primary data satmmebeen randomly
limited to 200 measuring points and subsequenthfipd. Rules of
the data sample purification have been the follgvwanes:

— the readings of each meter should be containedeipériod 300-
419 days, both for the induction meter before égglacing by the
electronic one and for the electronic meter that teplaced the
induction one; data that have not belonged to pleisod, have
been rejected,

the reading period should be equal to the yeanlipgddor as near,
as possible) in order to minimize influence of te@ergy
consumption seasonality on the analysis resultspsly the best
completes of data have been qualified to the Baatple,

data, concerning the incorrectly connected methesie been
rejected,

data, concerning the consumers who have significamtreased

power consumption, have been rejected,
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The Fig. 1 presents the number of days betweerpéngcular
meters readings. Because of the fact that the @& @hsumers’

meters are being read every two months, the anmmargy

the producers reduce the starting Curre%nsumption of these consumers could not be pigaistermined. It

has not yet affected the results because the amdigs taken into

consideration exclusively the average daily ene@ysumptions.
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Fig. 1. Number of days between the particular nsetesdings

The final data sample has been created accorditigetfollowing
rule: the reading periods for a new electronic metavhich replaces
an induction meter — correspond approximately wile reading
periods of the one being removed and replacedhim way, the
average daily energy consumptions have been eeduand

compared for both types of the electricity meters6¥ consumers.

IV. INFLUENCE OF AN-INDUCTION-METER-BY-AN-
ELECTRONIC-ONE REPLACEMENT
ON THE SYSTEMATICAL ENERGY LOSSES

A consumer’s electricity induction meter has beesasuring the

energy during two sequent years; on this basis,akirage daily
energy consumption has been determined and nokfjgd Next,

an electronic meter has replaced that one; it le@ measuring the
energy during the analogous period, and the conssimecrage daily

energy consumption has been for the second timerrdeted and

notified Ege . The differencE , equal to
AEgy =Ege —Eqgi,
either may reach the negative value, or may b@dsiive one. If the

differenceAE is negative, then the electricity seller will suffie
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loss; if its value is positive, then electricityllee will gain the profit:

the electronic meter of the smaller starting curigas measured the
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V. ANALYSIS OF THE RESULTS

The average daily energy consumption — for differelata

greater energy, so its consumer will pay a littleren The obtained samples — has been placed in the Table 1. The cgtgn concerns

results confirm partly the conclusions of the stjd}, which has
remarked the significant increase of the annuatgneonsumption

measured by the induction meters.

only these consumers, at which an induction medsrldeen replaced

by an electronic one.

Table 1. The average daily energy consumption (APEC
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Fig. 2. Difference of the annual energy consumptifter replacing

an induction meter by an electronic one.

The average daily energy consumption has been aealon the
final sample basis and presented in the Fig. 3; shimple has bee
suitably prepared in order to keep proportionakstad the particular
tariff consumers on the same level as in the Ristrf the Distribution

Company.
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Fig. 3. Average daily energy consumption for tmafisample
of meters (167).
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Records,

concerning
consumers 0
increased  powe
consumption an
of the Incorrectly
connected meters
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O —r D

Contains the data162
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records of secon
row

9,77 | 9,41 9,59 -0,3p 3501 -131

Records of thei1e
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and low averag
daily _energy

consumption

24,011 19,60| 21,80| -4,41 | 7958 | -1610

1%

Contains the data146
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records of fourth
row

8,52 | 8,48 | 8,50/ -0,04 3102 ~-14

4
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128
a
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o)
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Columns in this table mean (respectively):
1.
. Average daily energy consumption (ADEC) by arugtébn meter,

Sample size,

. ADEC by an electronic meter,
. ADEC by a meter,
. Average daily balance,

. Average annual energy consumption,

~N o b~ 0N

. Annual balance.

It results from Table 1 that the average annuatggneonsump-
tions are inconvergent; the average annual eneoggumption is
equal to 3546 kWh and it corresponds with the agwals average for
the District of Distribution Company. The obtainethta show
simultaneously either an increase, or a decreastheofconsumed
energy in the case of replacing an induction mbtean electronic
one. Randomness of the analyzed sample concerningatisidered
district proves that — in spite of its relativelyall size — this sample is
representative. The average daily balance is etqu#l,16 kWh; it
means the difference of the energy consumptiohéncase of replac-
ing the meter. Additionally, during two-year periofithe analysis, the

average annual energy consumption has increasedy.
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The analysis of the energy balance has not takindonsider-
ation the energy being used up by the electronierse¢o ensure their
operating; an additional study, very expensive dmag lasting,
should be realized to regard these losses.

The difference between the average daily energgwoptions of
the one-phase meters: mechanical and electronigosstive; this
difference indicates that they have been workintheaccuracy class
upper range. The same difference, but concerniegthinee-phase
meters of both types, has turned out to be thetivegane; it is
probably caused by occurrence of miscellaneoussldiké pumps,
ventilators, and air-conditioning devices.

The insignificant difference between the averagdydenergy
consumptions, in the case of replacing an inductioater by
an electronic one, implies similarity of the systtical energy loss

level for the meters being considered.
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