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DESIGN AND IMPLEMENTATION OF A NEW
ELECTRONIC METER FOR MEASURING THE
FREQUENCY OF POWER SYSTEM NETWORK

Abd-Ul-Karcem M. Obais
Depertmrent of Flectrical Engincering. Colleee of Engineering. University of Bablon

Abstract

In this paper different clectronie frequency meters are reviewed and 2 noew
method for measuring the 502 lrequency 1s adopted. The main feature of this meter
s that 1t s hased on anadogue manipulations. The meter reading s displaved on a
moving corl anstrament with aoscale of (75 Tz o 32,5 T2y The meter is desienaed
such that 1t s diveetly connected to the Tow-tension line-to-lhine voltaee (380V). 11 i
nat atfected by hine voltage fhuctuations and 1£0s reading iy quahificd seith hivh
resolutions,

lntroduction

Alone the Tustory of measuring instruments, many  {requency meters were
nemutactured  and  wsed. Dike  the electromagnctic tvpe, which 1s based  on
clectrontienctic action. This meter s drrectly connected o the Tine or phase voltages.
It is the lTeast accurate one.

Aunother version ol frequeney meters s a meter based on gated up down
counter and s supplicd with dicttad display (2, 3). s aecuracy 15 mainly dependent on
aosquare ssave Joeal oscilltor instaited i the meter etreuntry and on the zere crossing
pomts of Tine voltape wavelorm with the honzontal axes. Henee it accuraey s
aflected Dy hannonic distortion in the Iine voltage wavelomn

Hhe techaique of frequency oo voltage converston 3007 1s also used o
rmanuducturing freguency meters. Where the frequency of the line voltoee s converted
tova DO voltage and this DO veltage s then converted to digital outpat, The accurey
ol this meter s obvionsly attected by irmonic component in power svstem network.
Our proposed imeter s somewhat different in ity prineiple of desten and operation. Tt
t5onunty depemdent on analogoe computation provess. which will he diseussed in
detatls nuthe next seeton,

The new meter concept

The schematic eircuit dingram shown in ligere (1) indicates the prisneipic of
operation of the adopted meter. The hine-to-line voltage is fed 1o the step-down
tanstormer. This veltave §s a sinesoidal voltage in the form:

ViYW Sinot

where.
v the nstuntancous line voltage in volts.
Vi the line voltage amplbitude in volts.
(07" the power system network angular freguencey in radinafsecond.
e ime i second,

The vutput of tiie step-down transfornter is KjKka ., where K is the constast of the
step-down transformer and K, the constant of its circuitry, The AC voltage K Kave
represents the mpat of the first sample and hold circuit which samples at mt=m/2.
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Henee the Output of this circuit is KjKy V=V which is 2 pure DC voltage. Afso the

AC voltage K Kov: is {ed to the RC cireuit which its paramieters are chosen such that

the resistance Rois very much greater than the reactance (HoC) of the capacior O i.c.
-

ResPal Jlence  the ouput ol the  clreuit §s closely  approsinated (o

KLV

—osin{ot - w0 2) L which represents an AC voltage Tageing the line Vol

R
wavetorm by (7/2) The output of the RC eireuit is fed 1o the second sample aid ald
. - . . r N . - P I\ | K 'l\. .
ciretnt which is sampled ar ot=m. Ience the oufput of this cireuit is e V.
o

which s also o pure DC voltage.

Vipand Vo are the input of the dividing cirenit, which in i divides Vil Vs
and its ouiput, s a DO voltage equal to ResC it s elear that the 1O voltare Tt 1
proportional to the frequency of power system network. This 130 voltige s dizslaved

in recalibrated TOVDC voltimeter to permit areading from 47,5 Hz 1o 325 H o,

The meter Circuitry Design

Freure (2) shows the detiled cireunt of the proposed frequeney meter. Fhe
step-down transformation turn ratio 0 0040 {Tence ity output s .00 Vo et
l\'I
This volaoe s atteouated o (O.0128V 0 sty and theo buallvred bl FoH
aperational wnplifier. The output of the butler stage is satpled at the first sample and

hotd circuit at ot - : - The owtput of this circuit is 0.0128 V,, which is o DO vallnge

representing the Lst input W the dividing circuit, Also the AC voltaee (O 2N VL sl
o) s Ted (o the RC cirenit and then sample at ot = by the second sample and hold
civit The output of the second sample and hold cireuit is o DC vollinn cord o
0.0128V _ . : . L :
- S-and representing the second input of the dis rling ciewt The oulput ol the
Rt
dividing cirewat is ReC owhich 15 a DO voltage proportional (o the line volige
frequency £ For RO300 KO, C=0.101pE . ard o 208 the DO vollise Real 00190 1
I 50z dhen ReC 952V when F-32.3001 Rl POV, and wlen 147511,
RonC9 02 v,
ACTOVDC volioeter 3 wsed dor indicating the requeney readings afler s
precotuection ooa sunple sununine circuit. The zero readlimg ol the DO velinerer
represents the 4750z the SV reading ol the DO voltimeter represents the St ol
the 10V reprosents the 3251z reading ol requency meter. The output of e
stimming cirewit s V= 9122 0196 1t is clear that when § 17.511. Ny OV wad this
equation is valid for any frequeney in the range (47.5112 w0 52505,
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Conclusion
ihe ahove meter is less sensitive to harmonic components in the power sy stem
metwora siee it s mainly dependent on the amplitude of the power system voltage
b not en s zero crossing points with the horizontal axis. The meter is somewhat
chenp anlits components are commercially available. The meter is direetly connected
the hne veoltage, permitting wide range voltage (Tuctuations for line voltawe
amphtude. Since the Time voltage amplitude s at fast cancelled in the computation

circtit output,
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