Transactions on Electrical Engineering, Vol. 1 (2D1No. 3 104

Frequency Characteristics of LV Electric
Apparatus From the Point of PLC

MINDL Pavel, CEROVSKY Zdergk, JUKL Tomas

Department of Electric Drives and Traction, Facwaityelectrical Engineering,
Czech Technical University in Prague

Abstract— Data transmittion via electric power network input output
is a new trend at computer communication (PLC- Powe o o
Line Communication). Main advantage — very spread ath
realy existing potential transmitting network is rather U, Two-port element U,

complicated due to strong interferences and networkighly
variable impedance conditions. Therefore different dw
voltage nerwork configuratins and its frequenycy

transmitting characterics are studied. o
Keywords — Low voltage electric network, frequency
transmitting characteristics, power line communicat Fig.1 Basic diagram of a two port element

For TPE frequency transmitting characterizatioratieh
ay between output and input voltage it is needechtonk

I.  INTRODUCTION
Electric power lines are used not only for elecanergy :& 2.1)
transmission. For many years are also used fockini v U, '

command signal transmission. Such applications are
characterized by low transmission speed. Signafierar More frequently expression in dB is used
frequency is several hundred hertz or 100 kHz

approximately. a, = ZODOQ(&) 2.2)
For high speed data transmission high frequencsiecar U,

signal must be used. Typical carrier frequency High

speed data transmission lies in the range 2 — 3@.MHIn case, when input and output TPE voltage is rdtiéng
Power lines transmission conditions for such broadhen transmitting function is frequency dependent:
frequency range are very complicated and non stable

problem is that transmitting frequency charactiessand ~ du = Ay ( f ) (2.3)

impedance frequency characteristics are very vieriafd ) : .
are non stable. Every network element like commamti S°Me Pprotective apparatus and loads behave lilgesin

protecting electric apparatus, electric consumed anPO't €léments. They are in circuit connected by two
transmission line represents relatively strongraiagion ~terminals and are characterized by impedance ZRgpe
element. In such case signal penetration rangedcoel 2)- !mpedance Z could be relatively complicated in
very limited and application of this technologyiislow ~ Structure. Than its frequency characteristics can b
voltage networks only. complicated too.

Transmitting properties of the basic low voltagéwuerk
will be presented. Ui z

II. BASIC MODELS OF ELECTRIC ELEMENTS

Each electric apparatus, part of power line or tétec Fig. 2 Principal diagram of a single port element
consumer could be represented by specific singte gro
two port substitution diagram. Principal substiati
diagram of the two-port element (TPE) is in Fig.1

Resulting structure of relatively simple part ofwey
network principal diagram can be complicated arsd it
frequency transmitting characteristics very broken.
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I1l. EQUIVALENT CIRCUIT AND FREQUENCY

CHARACTERISTICS OF SELECTED APPARATUS 1 YA 2 L =38475- 10 H
For power network theoretical analysis equivalerduit
of the basic electric apparatus and its frequency
impedance dependence was developed. Analyzed 7N L 8N L=441,02 - 16H
apparatus was circuit breaker, residual currentuiir
breaker, surge protector and digital time relayhvwan
electronic power supply. Equivalent circuit of the L
presented apparatus together with the impedance 1 _YNM 8N L=503,91 - 16 H

frequency characteristics in the frequency rand# Kidz

—30 MHz are in Fig. 3 - 10. Fig. 5 Equivalent circuit of Schrack BD094110 desil current circuit

breaker
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Fig. 7 Equivalent circuit of Schrack AD2 surge ateg
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Fig. 4 Impedance frequency characteristics of $thBS5017101 circuit
breaker in the frequency range 100 kHz — 30 MHz
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IV. CONCLUSION

lelial MODEL : Modul impedance svodice prepeti Schrack AD2 (L-N)

T A o Presented impedance characteristics in the rangieHz0

ol and 30 MHz are one another different. With the pxoa
of the circuit breaker having the resonant peakhat

wl S — frequency near 5 MHz all apparatus have monotonous
f f f ! ! i impedance characteristics. But looking on the eajaivt

B S — circuit of the circuit breaker, in combination witither
apparatus its cascade transmitting characteristicdd

o — proo P have more resonant peaks and therefore for high
frequency data transmitting could be usable in only

B A A limited narrow bands.
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Fig. 10 Impedance frequency characteristics of&@thZR368000
digital time relay in the frequency range 100 kHz0-MHz
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