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ABSTRACT: Power control system variables are very
important in the power plant, generation, and distribution
and also play a great role in modern life. Besides that,
voltage, frequency and current have the very essential
impact on the modernization, economic, political, and
social aspects in every country and the whole world. The
power variables (current, voltage & Frequency) need
stable mode, control, and protection of home appliances,
and human life, and also reduce the cost of electricity
bills by deploying the best technology. New technologies
in power systems are well-equipped with several
protection schemes. This study aims at minimizing the
unpredicted events and power outages, and incorrect
operating conditions in the power control systems. If the
applications comprising power systems are not well
controlled, the power system is likely to result in power
system failures that might lead to a blackout. Because of
this case, many researchers in Kenya and around the
whole world have researched how to avoid temporary
failures in power control systems. In this study, a lot of
results and assessments expected have been carried out
on the power outages, blackouts, and unknown events
that occur in the systems that were identified and

1. INTRODUCTION

In recent years, the unreliability of electricity has
increased due to technology challenges, limited
transmission paths, security improvement, efficiency
concerns, renewable energy generation (geothermal,
wind, solar, and hydropower energy) integration,
emission reductions, and varyingtypes of other
distributed generation resources. These complex
variables especially the voltage and current require better
monitoring and system awareness of the electric power
grid. The use of Synchrophasor provides the ability to
measure phase angles with absolute time references, and
this characteristic presents a potential solution for
improving system monitoring and awareness. Through
many types of research that have been carried outon the
power plant’s variable so far, the power imbalance
between demand and generation directly affect the
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monitored. The characteristics of voltage, current,
frequency fluctuation, and other parameters in power
systems and select favourable technology that was used
during power operation and on-site in the geothermal
field. Therefore, this research has come up with a new
mechanism for addressing these problems by using
Synchrophasor technology data implemented in Simulink
MATLAB Simulink Software. This technology was used
in the power system and in the field to monitor power
and prevent daily power blackouts. Moreover, the
challenges in the existing protective schemes and
research gaps in the topic of power system blackouts and
cascading events were marked. This study was addressed
by using Synchrophasor technology (PMU Connection
Tester software) and Matlab Simulink software. The
results from this case study were used to analyze and
solve the existing problem. Research methodology and
issues to be considered in future power system blackout
studies are also proposed.

Keywords: [Power system, Simulink MATLAB,
Synchrophasor technology, Power Variables.]

frequency stability, while the voltage is directly affected
by the reactive power imbalance as one of theroot cause
of this problem.

In situations where these abnormal conditions are not
addressed in time, the system would experience
cascading events that might lead to a blackout.
Measurement and monitoring of electrical quantities
(voltage, current, frequency etc.) hold high significance
as it reflects the operating state of the power system. Any
deviation in these quantities is indicative of an event that
might disrupt the normal functioning of the system. With
the ever-growing demand for energy and the focus to
maintain the reliability of the system, monitoring and
measurement of electrical quantities have occupied front-
end positions. Today, the focus of power engineers is on
creating a smart grid that can bring efficiency and
sustainability in the fast-growing demand scenario in
addition to facilitating the bi-directional flow of
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electricity through the integration of small unit
generation sources. Thus, smart grids become
unavoidable and need advanced metering and intelligent
monitoring. Small units of electrical energy associated
with the distribution grid are known as micro-grid
(Karthick et al., 2021). Research has been carried out
using other technologies like Energy Management
Systems (EMS) Supervisory Control and Data
Acquisition (SCADA) and other voltage software
applications in the power system, this problem has been
solved yet. Therefore, a conventional power
measurement scheme that utilizes technology like the
Synchrophasor technology has performed well for the life
of our electrical power grid.

In this regard, introducing a new software application to
the power system can bring the following benefits
Lowinrushcurrent(lessthantheratednominalcurrentofthetra
nsformer), No additional heavy physical for ceson
construction and cabling of the power transformer, Low
load on the used switch gear and increased lifetime, and
Inrushcurrentisnolongerdependingonthemomentofenergiz
ingortheremainingmagnetic flows in the power transfer.
Synchrophasor provides the ability to measure phase
angles with absolute time references, and this
characteristic presents a potential solution for improving
system dynamics for quick and accurate grid monitoring.
This has also addressed the fault and errors in the power
system by deploying the fault detector parameter in the
Simulink MATLAB during monitoring and analyzing the
power variables' performance.

Case Study Location

The research study was carried out in the geothermal
power station of Olkaria. The power station is located in
the Olkaria area, in Hell's Gate National Park, in Nakuru
County, approximately 100 kilometres by

Method and Materials
road, southeast of the city of Nakuru, where the county
headquarters are located.Olkaria V Geothermal Power
Station is located approximately 122 kilometres by road,
northwest of Naivasha.
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Method

The model was developed using Simulink MATLAB
software to demonstrate the power system and used to
measure the voltage, and current to detect the error
through fault detector parameters from the Simulink
library. Additionally, the power system board was also
used to measure voltage and current using current and
voltage measurement parameters from the Simulink
library.

Phasor measurement unit (PMU) hardware and Phasor
measurement unit (PMU)connection tester software were
combined to analyze voltage, current and frequency by
connecting the PMU hardware port to the PMU
connection tester software to detect voltage, and
frequency errors on the substation.

Simulink power system model was run to determine the
quantity of electricity/power through voltage and current
measurement. This bus power system model aimed to
demonstrate the geothermal power system variables
(Voltage, & current) performance and also determine the
quantity of power in the substation.

A Phasor Measurement Unit (PMU) connection tester
software was used to reduce the frequency, current
fluctuations and voltage drop or instability by monitoring
and analyzing data collected from the Geothermal Power
Plant V, Olkaria

Data collection

The list of materials that were used during data collection
is the Programmable logic control (PLC) software,
notebook, pen, and smartphone in power control rooms in
Olkaria. Mathematical formulas to calculate voltage,
frequency fluctuation and current during data analysis.
The procedures used during data collection at Olkaria V
power plant and its substation, we collected data using a
notebook to record data from Programmable logic control
software (PLC) where we were not allowed to take
primary data or data which were not processed. We
calculated the current from the result we got from voltage
and frequency and with the assistance of the contact
person in the industry, we collected voltage data using
industry tools.

Result and Discussion

Data Analysis

In this part, the bus power system model was modelled to
demonstrate the power plant and carry out the
measurement for power system variables (Current, and
Voltage) by inserting data collected from the Olkaria V
powerplant. The data analysis for thisresearch ispresented
in detail in the results and discussion sections.

The Simulink MATLAB model was developed to
analyze the power system's stability in a geothermal
power plant connected to the infinite bus system. In
addition, all the resistances are neglected during analysis
and excluded from the research studied.

10-bus power system model that demonstrates the power
plant and its organs. This model comprises three parts or
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sections that include monitoring, transmission line and
generation part. In this model, a fault detector parameter
was deployed to identify the errors and faults and this is
what makes this bus power system model unique.
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Figure -2 10 bus power system model

Voltage Measurement

The voltage was measured using Simulink and the results
obtained from this experiment came as expected from
415 volts. This is in alignment with Kenya’s three-phase
standard. The mean purpose of this graph was to
demonstrate the voltage measurement and monitoring
during simulation. We use a standard bus power system
with a bit of modification to meet the study objectives
and scope. This study also deploys fault
detectorparameters to deter the errors and faults in
voltage, current and frequency during simulation. The
purpose of these results is to know the exact voltage digit
and current. The results address the objectives of
monitoring, and determining the quality and quantity of
power and also address the objectives of stabilizing
voltage, current and frequency in the power system.

The fault was detected in load 3

The Fault detector parameter was connected to detect
errors and faults in the voltage, and current during
simulation. This was in response to reducing the errors
and stabilising the power variables (current, frequency
and Voltage) in the power system using Simulink
MATLAB integrated with the Phasor Measurement Units
(PMU) Parameter. This result addresses the objective
that talks about identifying and reducing errors in this
study.
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This was detected during voltage measurement which
had run for 0.1 seconds. The fault detected was a short
circuit caused by an unconnected line in load 3.

Voltage fault detection simulink
MATLAB

This figure demonstrates the importance of deploying
fault detector parameters in the bus power system model.
After the correction of errors and faults at load The result
shows zero errors and faults in the bus power system

model and load 3 in particular.

system using

Frequency measurement in PMU section on
SIMULINKMATLAB

The figure above displays the result of frequency in the
bus power system model at Phasor Measurement Units
and it has run for 0.02 seconds. The results came exactly
as expected and there were errors or faults encountered

during the simulation.

CURRENT DISCUSSION

In this part, the current was calculated using the results
we got from Simulink Matlab’s bus model power system.
Summary of citation of potential research related to
power and supply, clearly indicating the increasing trend
in recent years. Recent advancements in optimization


https://ijrset.in/index.php/ijrset/issue/view/92

ISSN 2394-739X

IJRSET APRIL Volume 12 Issue 4

modelling provided ease to researchers to find optimal
and sustainable solutions to the complex problems
associated with power generation and supply scenarios.
This research can be concluded that modelling and
optimization are proven effective and useful tools for
problem-solving in the power and supply sector and
especially for policymakers to establish policies based on
a detailed assessment of competing technologies and
huge amounts of scenario analyses (Bazmi & Zahedi,
2011). There were many things related to software
technology that can address the fluctuations of power
variables (Frequency, current and voltage) that
Synchrophasor technology addresses in the current study.

CONCLUSION

The purpose of Phasor measurement is to produce a
simplified representation of power system signals that
accurately represent the actual system status. This
research has introduced wide-area measurement
technology integrated with Simulink MATLAB Software
known as Synchrophasor technology. Through the 10-bus
power system model in Simulink MATLAB, the voltage
was measured, however, it didn’t meet the expectation
for three phases according to Kenya standards but it’s
quite normal. The results obtained during the calculation
of the current turn out to be accurate according to the
Kenya standard and show the possibility of the quality of
electricity in the simulation.
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