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Abstract. This article discusses power quality monitoring processes and provides data
analysis and reporting techniques that can be used to analyze and visualize power quality data.
First of all, the concept of power quality monitoring is described, including guidelines for its
implementation. The following discussion provides information on the role of standards in energy
quality monitoring. A methodology to be used for reviewing power quality disturbances, including
their monitoring, analysis and reporting, is presented. Then power quality measuring instruments
and transducers are considered. Three reasons for power quality monitoring are detailed before
the article concludes with a description of methods for analyzing power and reporting power
quality data.
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HNCCIIEJOBAHMUSA 11O UCITOJIB30OBAHUIO OCHUJIVIOT'PA®OB AJIA
OBHAPY/XEHUS CUT'HAJIOB SJIEKTPUYECKOI'O HAIIPAXKEHU S

Annomayua. B smoii cmamve ob6cyscoaromes npoyeccbl MOHUMOPUHEA Kavecmea
NeKMPOIHEPeUL U NPUBOOAMCA MemoObl AHANU3A OAHHBIX U CO30AHUSL OMYemos8, KOmopvie
MOIICHO UCNONL306aAMb O AHANUZA U suzyaiuzayuu OaHHBIX O Kayecmee JJIEKMPOIHEP2UU. B
nepeyro ouepedb onucsleaemcsil KOHyenyusl MOHUNOPUHea Kavecmeda 3J1eKmposInepcuu, 6Kaovasi
pexomenoayuu no ee pearusayuu. Credyiowee oocysncoeHue npedocmasisem uH@Gopmayuio o
poiu cmaHOapmog 6 MOHUMOpPUHZE Kayecmea dHepcUlU. Hpe()cmaeﬂeHa M€m000ﬂ02u}l, Komopas
6yoem ucnob308amuvcs OJisl pACCMOMPEHUS. HAPYULeHUL Ka4ecmaa d1eKmpoIHePeUl, KII0UAS UX
MOHUMOPUHS, AHAJIU3Z U OMUYEMHOCMb. 3amem pacemampuearomcs cpeacmea U3Meperus
Kadecmeda 3J1eKmpodIHepeuu u npeo6pa306ameﬂu. Hpeofcde uem cmanivi 3aeepulumcil onucanuem
Memooo8 aHanu3a MowHoCcmu u npedcmaeﬂele OaHHbIX 0 Kayecmee INIEKMPOIHep2UU, I’lOde6HO
Onucarnvl mpu npuduHbl ons MOHUMOPUHeA Kadyecmeda 3J1eKNMpoIHepUU.

Knroueswie cnosa: OCL!MJZ]ZOZPCZ¢, JJIeEKmpuuecKue CucHajlbl, 36YyKO6ble 60JIHbL, aHano2co6wvlll
ocyunnozpag), ceemosvie B0JHbLL, YUPDPOBOU OCYULIOSPAP, BONHbI HANPANCEHUS, YUPDPOBble
npeobpazosamenu, eOUHUYUHbLE CTYYUAU.

Introduction

An oscilloscope is an important technological tool that can be used to test electronic
systems. This allows us to to determine the indicators of electrical signals for easy analysis. In
addition, using possible transducers converts various forces and energies into electrical signals,
oscilloscopes can be used for observation. In terms of electronic measurement, a transducer refers
to any element and produces an electrical signal in response to physical stimuli, such as sound,
mechanical stress. Basically pressure, light or heat. For example, an aircraft's altitude sensor is a
transducer. For example, it can convert atmospheric pressure into an electrical signal to measure
altitude. Therefore, the use of oscilloscopes is not limited to them. The possibilities are endless
because an auto technician can use an oscilloscope. It is also used to measure engine vibrations.
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So, it becomes necessary for scientists, engineers and for technicians to know how to use an
oscilloscope properly, it is necessary to know the principles and technical parameters of its
operation. An oscilloscope is primarily a graphic display device. That is, it draws a graph of
electricity, gives a signal and displays it on the screen. How the graph is displayed in most
applications signals change over time: the vertical axis represents voltage and the horizontal axis.
The intensity or brightness of the display is sometimes called the Z-axis. Possible in the graph
there are many options to inform the user about the alarm. For example, it informs the user about
the time limit and he voltage values of the signal the frequency of the vibrating signal and the
"moving parts" of the signal creates a circuit represented by a signal. It can also tell the user how
often a certain part is played. This the alarm appears against other components and if the
malfunctioning component is damaged warns with a signal. In addition, the display on
oscilloscopes can tell the user how much the signal is direct current DC or alternating current AC;
as well as how much noise it has and whether or not noise changes over time, etc. So, the
importance of oscilloscopes cannot be overstated and emphasized when it comes to electrical
signal analysis. For this purpose, we have singles and doubles trace oscilloscopes. The next one
can show the result of analyzing two input signals in contrast to the process. Most digital
oscilloscopes (especially the more expensive ones) have a push button, instrument front panel to
automatically calculate and display its frequency is sent to the input signal as a digital value. If
this direct device is not available (in some digital oscilloscopes and all analog ones), there are two
alternative ways of using the instrument to measure frequency. Firstly, the internal timebase can
be adjusted up to the distance between two consecutive cycles and the measured signal can be read
against a calibrated grid on the screen. Measurement accuracy is limited by this method, but can
be optimized by measuring between points and a cycle in which the slope of the waveform is steep,
usually where it crosses the waves negative effects on the positive part of the cycle. When
calculating the unknown frequency from this a relatively simple process occurs over a measured
period of time. For example, suppose the distance between two and with the internal time base set
to 20 ms/div, cycles are 4.5 divisions. So cycle time 35 ms and therefore the frequency is 1000/35,
which is 28.57 Hz. Measurement accuracy depends about how accurately the distance between
two cycles can be read, and it is very difficult to reduce it the error rate is below 5% of the reading.

About the principles and parameters of the oscilloscope

Similar to multimeters, oscilloscopes also come in two types: analog and digital. An analog
oscilloscope works by applying the voltage being measured directly to the circuit and radiation
appears across the oscilloscope screen. The voltage bends the beam up or down and proportionally
there will be options to monitor the waveform on the screen. This gives an immediate picture. In
contrast, a digital oscilloscope samples the waveform and uses analog. That's it digital converters
are used to convert the measured voltage into digital data. Then using this digital data is collected
to reconstruct the waveform on the screen. For most applications, or analog and digital
oscilloscopes are compatible. However, each type has its own characteristics. This features make
it more suitable for certain tasks. Analog oscilloscopes often preferred when "real-time" display
of rapidly changing signals is important. Digital oscilloscopes allow recording and viewing of
events that occur only once. They are can perform the processes of processing digital waveform
data or sending data to a computer for processing. In addition, they there are also options to save
their data as digital waveforms for later viewing and printing. Learning new technological
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measurement tools often involves learning new vocabulary. This idea is true for learning and we
will learn how to use an oscilloscope. This article describes a useful measurement and oscilloscope
information about the working conditions is given. A general term for a pattern that repeats itself
over time is wave - sound waves, light waves and voltage waves are all repeating patterns.
Oscilloscope measures voltage waves. A cycle of a wave is the repeating portion of the wave's
duration. A waveform is a graphical representation of a wave. The voltage waveform shows the
time. Also shows the stress on the horizontal axis and the vertical axis. Waveform shapes tell you
a lot about measurement limit readings, and that's it is intrinsically dependent on signals. Whenever
you see a change in the height of the waveform, you know the voltage is present and constant has
changed. Any time there is a straight horizontal line, you know there is no change for that length
and you establish the principle of time. Straight diagonal lines represent linear changes - we can
see the voltage rise or fall at a steady rate. Sharp angles in the waveform mean a sudden change.
Waves can be divided into groups based on their characteristics they are: a)
Sinusoidal waves, b) Square and rectangular waves, ¢) Triangular waves, d) Step pulse shapes, €)
Waves with complex parameters. Oscilloscopes are often thought of as portable electronic boxes
that can be conveniently placed and test bench, although some new models are on hand, it will be
possible to determine the performance. The front panel part of the oscilloscope includes the
buttons, switches and indicators used to control the alarm on the display screen. These are the
indicators display capacity is determined per unit of time. Front panel controls are usually divided
into vertical and horizontal types in addition, there will be display controls and input connectors
as shown. Picture 1.
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Picture 1. Front view of a typical HM-7Model oscilloscope image.
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This article briefly describes how to set up and run an oscilloscope, specifically how to do
it. place the oscilloscope on the ground, set the controls to the standard position and pre-
compensate the probe and press the button to perform various measurements. Proper grounding is
an important step to installation and work with measurements or circuits. It is up to you to connect
the oscilloscope to the correct ground protects against dangerous shock and grounding circuits.
For safety, the oscilloscope must be grounded. Can cause high voltage circuit ungrounded
oscilloscope, any part of the housing, including a button that appears isolated, protects against
shocks. However, with a properly grounded oscilloscope, current flows through and the way to the
earth, not to the earth through you oscilloscope means connecting it to an electrically neutral
reference point (eg ground). Ground the oscilloscope by plugging the three-pronged power cord
into a grounded outlet. It is also necessary to obtain accurate measurements there are different
types of oscilloscopes. An oscilloscope must share the same ground with any circuit. Some
oscilloscopes do not require a separate ground connection. These are the oscilloscope has insulated
housings and controls that avoid any shock hazard consists of a user.

Conclusion

As for frequency measurement of electrical energy, many digital oscilloscopes have a push-
button instrument on the front panel and we will be able to determine the phase of the input signal
through a system that automatically calculates and displays it as a digital value. If this direct device
is not available (in some digital oscilloscopes and all analog signals), approximate measurement
of the phase difference between signals can be done using any oscilloscope. The two signals are
applied to the inputs of the two oscilloscopes and matched and the time base is chosen so that it
can be the time between the crossing points of the two signals is measured. It will be possible to
measure the phase difference of low and high frequency signals. The upper frequency and voltage
limit that can be measured with this method is determined by the bandwidth. Through the results
obtained from this article, we have come to this conclusion, which is related to the review of
performance methods we can see in the measurement sensor that it is not in the form of an easily
measured voltage signal. We do a lot of research to identify different alternative forms of
production that we can deal with. Now various electrical changes we study parameters such as
resistance, inductance, capacitance and current phase and changes in phase or we determine their
frequency capacity and electrical signals. We first learned in this study that bridge circuits are a
particularly important type and variable conversion element and therefore we continued to cover
them in detail. One particularly important thing we know is that there are two types of bridge
chains. Using different types of them is tedious, but allows for better measurement accuracy
indicators are low, which leads to preferences in the calibration of sensors. In measurement
processes one for sensors that indicate changes in resistance and the other for sensors that convert
what is measured quantity becomes a change in inductance or capacitance. In turn, we
measurement of covered resistance (alternative methods of using a constant current bridge circuit),
inductance measurement depends on capacitance measurement and current measurement. Finally,
we see the roads interpret the output of sensors in the form of frequency or change in frequency
and we have given information about the phase of the electrical signal.
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