I“ ISBN : 978-979-3793-73-3

UIR INTERNATIONAL CONFERENCE 2017

ICOSET

RNATIONAL CONFERENCE ON SCIENCE, ENGINEERING AND TECHNOLOGY

; “Sustainable Development in Developing Count

PEKANBARU, 8-10 NOVEMBER 2017

ADOTONHI3L PUB ONIYIINIONI FONIIDS NO FINIHIINOD TYNOLLYNYILNI _La S :)I

“ . o a W ’ oz
N\ el o T
PROCEEDING
p: _»'_Q-\\ .

N 7

e SR e

UNIVERSITI
>4 TEKNOLOGI
MARA

WA unoolbuidojanagfuitiuaidojanagd)

@ )) YAYASAN LEMBAGA PENDIDIKAN ISLAM (YLPI) RIAU
YR vy UNIVERSITAS ISLAM RIAU

LEMBAGA PENELITIAN DAN PENGABDIAN KEPADA MASYARAXAT UNIVERS
IL Kahg

1 i Nasuton No. 113 Marg




PROCEEDING

International Conference on Science
Engineering and Technology (ICoSET)
08 - 10 November 2017
Pekanbaru, Indonesia

“Sustainable Development in Developing Country
Editor :
Evizal Abdul Kadir
Ku Ruhana Ku Mahamud
Tole Sutikno

Organizer :

Co-Organizers :

)w\...x;i"d‘”“/x‘/

y UNIVERSITI

&(‘ 5 . TEKNOLOGI
MARA

@uumtg C®

NGUYEN TRAI UNWERSITY

HIBA
L\I\FR SITY

PUBLISHER BY UNIVERSITAS ISLAM RIAU (UIR) PRESS
2017



UIR Press
Art Design, Publishing & Printing

LPPM, Rectorat Building 3™ Floor, JI. Kaharuddin Nasution No.113, Marpoyan 28284
Pekanbaru, Indonesia.

Telp : 0761-674674, Fax:0761-674834
uirpress.uir.ac.id
@UIR Press 2017

Hak cipta dilindungi oleh undang-undang; dilarang memperbanyak, menyalin, merekan,
sebagian atau seluruh bagian buku ini dalam bahasa atau bentuk apapun tanpa izin tertulis
dari penerbit.

ISBN : 978-979-3793-73-3

Perpustakaan Nasional: Katalog Dalam Terbitan (KDT)

International Conference on Science Engineering and Technology (ICoSET)
08 - 10 November 2017, Pekanbaru, Indonesia.
Evizal Abdul Kadir, et al — Pekanbaru : UIR Press 2017

Xii, 261 p. ; ilus.; 29 cm

Bibliografi
ISBN : 978-979-3793-73-3



ICoSET UIR 8-10 November 2017, Pekanbaru, Riau, Indonesia

ISBN: 978-979-3793-73-3

ORGANIZING COMMITTEE

Conference Chair:
Dr. Evizal Abdul Kadir, ST., M.Eng

Conference Co-Chair Science:
Dr. Dedikarni, ST., M.Sc

Technical Program Chair:
Prof. Dr. Ku Ruhana Ku Mahamud
Assoc. Prof. Dr. Tole Sutikno

Technical Program Committees:

Prof. Dr. Detri Karya, SE., MA
(Islamic University of Riau, Indonesia)

Prof. Dr. Tengku Dabhril, M.Sc
(Islamic University of Riau, Indonesia)

Prof. Dr. Sugeng Wiyono, MMT
(Islamic University of Riau, Indonesia)

Prof. Zainal A. Hasibuan, MLS., Ph.D
(University of Indonesia, Indonesia)

Prof. Dr. Usama Fauzi Juniansyah
(University of Tokyo, Japan)

Prof. Dr. Zailuddin Arifin
(Universiti Teknologi MARA, Malaysia)

Prof. Ahmed A. Al Absi
(Kyungdong University Korea)
Prof. Kazuhiko Nagatomo
(Dayeh University)

Assoc. Prof. Dr. Shahrul Kamal Abdul
Rahim
(Universiti Teknologi Malaysia)

Ahn, Young Mee, Ph.D
(Inha University, Korea)

Hitoshi Irie, Ph.D
(Chiba University, Japan)

Julie Yu-Chih Liu, Ph.D
(Yuan Ze University, Taiwan)

——

Conference Co-Chair Social:
Dr. Sri Yuliani, M.Pd

Prof. Dr. Hasan Basri Jumin, M.Sc
(Islamic University of Riau, Indonesia)

Prof. Dr. Syafrinaldi, SH., M.CL
(Islamic University of Riau, Indonesia)

Prof. Dr. Seno Himala Putra,
M.Pd (Islamic University of Riau,
Indonesia)

Prof. Josaphat Tetuko Sri Sumantyo,
Ph.D
(Chiba University, Japan)

Prof. Dr. Eko Supriyanto
(Universiti Teknologi Malaysia)

Prof. Jhon Lee, B.Sc, M.Sc., Ph.D
(Kyungdong University Korea)
Prof. Wisup Bae, Ph.D

(Sejong University, Korea)

Assoc. Prof. Dr. Azhan Hashim Ismail
(Universiti Teknologi MARA, Malaysia)

Dr. Inkyo Cheong
(Inha University, Korea)

Dr. Montira Leelakriangsak
(Prince of Songkla University, Thailand)

Kuen-Song Lin, Ph.D
(Yuan Ze University, Taiwan)

Liang Chih Yu, Ph. D
(Yuan Ze University, Taiwan)




ICoSEEH UIR 08-10 November 2017, Pekanbaru, Riau, Indonesia
ISBN: 978-979-3793-73-3

Chia-Yu Hsu, Ph.D Dr. Tulyapong Tulyapitak

(Yuan Ze University, Taiwan) (Prince of Songkla University, Thailand)

Dr. Wahyudi Sutopo Dr. Zulfatman

(Solo State University, Indonesia) (University of Muhammadyah Malang,
Indonesia)

Dr. Anas Puri, ST., MT Dr. Eng. Muslim, ST., MT

(Islamic University of Riau) (Islamic University of Riau)

Dr. Eng. Husnul Kausarian, B.Sc Dr. Shukor Sanim Mohd Fauzi

(Hons)., M.Sc (Universiti Teknologi MARA, Malaysia)

(Islamic University of Riau)

Organizing Committee: Secretary:
Faizan Dalilla, ST., M.Si Dr. Zetriuslita, S.Pd., M.Si
Augusta Adha, ST., MT Heriyanto, SP., M.Si

Reni Anggraini Putri, SE
Treasurer: Information Technology (IT):
Bismi Annisa, ST., MT Abdul Syukur, S.Kom., M.Kom

Hendra Gunawan, ST., M.Eng




TABLE OF CONTENTS

Organizing Committee

Foreword from Chair of ICoSET & ICoSEEH Universitas Islam Riau---------

Foreword from Rector Universitas Islam Riau -----=========mmmmmmm e

Time Schedule  =—m-mmmmmmm e

Table of CONtENTS === mmmm e e

1001:Feasibility Study On Solar Power Generation In Islamic University
Of Riau Pekanbaru Capacity 1 Mw
(Evizal Abdul Kadir, Ahmed A. Al Absi, Sri Listia Rosa)

1002:Similarity Cluster of Indonesian Ethnic Languages
(Arbi Haza Nasution, Yohei Murakami, Toru Ishida) -

1003:Efficiency Of Rubber People Production In Kampar Regency Of
Riau Province (Heriyanto) -

1004: Determining Sliders Position by Using Pythagoras Principle of
3-DOF Linear Delta Robot (Nur Khamdi, Muhammad Imam Muthahhar) ---------

1005:Morphological Characterization of Nibung (Oncosperma Tigillarium
(Jack) Ridl.) As Riau Province Mascot Flora (Desti ) -

1006: Weight On Bit Analysis In Rate Of Penetration Optimization Using
Bourgoyne And Young Method
(Novrianti, Ali Musnal, Hardi, Bop Duana A, Leovaldo P)

1007: Design Self Service Software Prototype For Village Office Using
Unified Modeling Language (Jaroji, Agustiawan, Rezki Kurniati) ------------------

1008:The Effects of Tengku Agung Sultanah Latifah Bridge Toward
Physical Development in Siak Sub Districts

(Idham Nugraha, Febby Asteriani, Puji Astuti, Retno Sawitri, Firdaus
Agus)

1009: - Analysis Of Frame Loss Position Influence And Type Of Video Content
to Perceived Video Quality (Yoanda Alim Syahbana, Memen Akbar) -----------

1010: An Overview of Fingerprint Template Protection Approaches
(Apri Siswanto, Ku Ruhana Ku-Mahamud, and Evizal Abdul Kadir) ---------------

1011:Production Optimization Esp-To-Gas Lift In High Gor Case Using
Well Simulator (Ariyon, M, Nugroho, R. S)  --------=-m-m-mmm e

12

28

36

41

46

56

67

73

80

94




FEASIBILITY STUDY ON SOLAR POWER GENERATION
IN ISLAMIC UNIVERSITY OF RIAU PEKANBARU
CAPACITY 1 MW

Evizal Abdul Kadir', Ahmed A. Al Absi?, Sri Listia Rosa®

L3Department of Information Technology, Faculty of Engineering, Universitas Islam Riau
JI. KaharuddinNasution No.113, Marpoyan, Pekanbaru 28284 Riau, Indonesia

“Department of Information Technology, Kyungdong University

Global Campus, Gosung, Gangwondo, 24764, South Korea

Email: evizal@eng.uir.ac.id,absiahmed@kduniv.ac.kr, srilistiarosa@eng.uir.ac.id

Abstract

Currently electricity power supplies have limited resources because of most power
generation from diesel engine and others limited resources. Solar power is one of
alternative energy resources that having in tropical region especially in Indonesia.
This research conduct on feasibility and capacity that potential be generate in Islamic
University of Riau. Method use is based on survey and data collected in area of
campus Islamic University of Riau. Results shows within as space on open area that
available as 2 Hectare in Islamic University of Riau, potential to generate electricity
power by installing solar photovoltaic as much as 1 MW. This capacity have
potential to replace electricity usage in campus daily in day time and night time will
be less because not much activity compare to daytime. With this solar photovoltaic
power generation will be reduce University expenses in monthly electric bill as well
in night time power is surplus then can be sell to resident that get extra income for
University.

Keywords: Solar Power, Feasibility Study, UIR

interesting approach to solve this problem

could be the introduction of stand-alone
1. INTRODUCTION

This diesel based energy has several
problems that need to be taken into
consideration. Firstly, the CO2 emissions
due to fuel for generators were 569.000
tons in 2012. Secondly, oil spills and
pollution (both chemical and acoustic) are
especially important in the arctic region.
The pristine characteristics of this
environment, like the low temperatures
that regulate the climate or the inability of
the habitat of cleaning itself, make the
problems mentioned above even worst.
Thirdly, the transportation of fuel to
remote areas can be dangerous and highly
cost, especially during winter. An

PV systems. This kind of systems has the
possibility of reducing fuel consumption
and noise level of the area. The election of
Photovoltaic (PV) energy as the substitute
of the fuel generators comes from an
analysis of the characteristics that make the
arctic environment a unique place. The
relatively high irradiances, long day lights
and the low ambient temperature are key
factors that increase the efficiency of the
solar energy production. In addition, PV
systems require almost no maintenance,
which make it an important aspect in a
country where no technicians, tools and
equipment are easily available.
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When it comes to our energy needs,
there are three main problems. We have
confused needs and desires, cheap energy
and not educated ourselves enough on
understanding energy. Need is a word that
gets used out of context all the time, it falls
into the category of words like have to,
should, got to and must. When we hear
those words, we feel as if our choice is
taken away and we are presented with
something we have to do or else. The
reason is what is it we need in our homes
that require energy, people say all the time
to me, but | need a dryer, air-con and else.
When in reality they are just desires.
Things we would like to have to make our
days easier so we can get more done in a
day. So that we can go to work to pay for
our electricity bills in reality, more people
on earth live without electricity than with,
so we don’t need it at all to survive. Have a
think about how much excess electrical
load you have in your home just because it
saves you time or helps you do something
faster.

The next part of the problem is cheap
energy, what has made us go out and buy a
lot of electrical devices that save us time.
That way we can go to work and make
more money as it’s cheaper to have the
electricity work for us at home while we
go work. This has helped a lot of desires
become needs. Cheap energy has helped
bad building designs to get built because
we don’t need to insulate or think about
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solar aspect anymore. We just put the
air-con on, and that will heat and cool the
house at the touch of a button, cheap fossil
fuels have had an enormous part in making
renewable energy seem expensive. Fossil
fuels receive a huge chunk of currency
from governments to keep the energy
coming so that we don’t get upset when
there is no energy at the power points. If
they charged us the true cost of what it
takes to get energy to our power points, |
guarantee that would instantly help reduce
the need for energy in our homes. The
math is simple, multiply your energy bill
by 10 times, and that’s how much of a
discount the government is paying for you
every month right now to subsidies fossil
fuels and that is worldwide.[1]

2. LITERATURE REVIEW

Solar PV technology converts energy
from solar radiation directly into electricity.
Solar PV cells are the
electricity-generating component of a solar
energy system. When sunlight (photons)
strikes a PV cell, an electric current is
produced by stimulating electrons
(negative charges) in a layer in the cell
designed to give up electrons easily. The
existing electric field in the solar cell pulls
these electrons to another layer. By
connecting the cell to an external load, this
current (movement of charges) can then be
used to power the load (e.g., a light bulb)
as shows in figure 1.

=g~ Load

/

Current flow

Figure 1. Generation of electricity from a PV cell




PV cells are assembled into a PV
panel or modules, PV modules are then
connected to create an array. The
modules are connected in series and then

)

electricity generated by the array is
then converted by an inverter to useable
alternating current (AC) that can be
consumed by adjoining buildings and
facilities or exported to the electricity grid.
PV system size varies from small
residential (2-10 kW), to commercial
(100-500 kW), to large utility scale (10+
MW). Central distribution plants are also

currently being built in the 100+ MW scale.

Electricity from utility-scale systems is
commonly sold back to the electricity grid.

Utility Grid

PV Modules

Combiner
Box

in parallel as needed to reach the specific
voltage and current requirements for the
array. The direct current (DC

A typical PV system is made up of
several key components, including:

* PV modules

* Inverter

» Balance-of-system (BOS)
components.

These, along with other PV system
components, are discussed in turn
below in figure 2.

Transformer

Inverter > Meter

Figure 2. Ground-mounted array diagram

Module technologies are
differentiated by the type of PV material
used, resulting in a range of conversion
efficiencies from light energy to electrical
energy. The module efficiency is a
measure of the percentage of solar energy
converted into electricity.

Two common PV technologies that have
been widely used for commercial- and
utility-scale projects are crystalline silicon
and thin film. Traditional solar cells are
made from silicon. Silicon is quite
abundant and nontoxic. It builds on a

strong industry on both supply (silicon
industry) and  product side. This
technology has been demonstrated to be
functional for over 30 years in the field.
The performance degradation, a reduction
in power generation due to long-term
exposure, is under 1% per year. Silicon
modules have a lifespan in the range of
25-30 years but can keep producing
energy beyond this range.

Typical overall efficiency of silicon
solar panels is between 12% and 18%.
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However, some  manufacturers  of
mono-crystalline panels claim an overall
efficiency nearing 20%. This range of
efficiencies represents significant variation
among the crystalline silicon technologies
available. The technology is generally
divided into mono- and multi-crystalline
technologies, which indicates the presence
of grain-boundaries (i.e., multiple crystals)

in the cell materials and is controlled by
raw material selection and manufacturing
technique. Crystalline silicon panels are
widely used based on deployments
worldwide. Figure 3 shows two examples
of crystalline solar panels: mono and multi
silicon installed on tracking mounting
systems

Figure 3.Mono and multi crystalline solar panels.

3. METHODOLOGY

The research focuses on two cases,
an internet café with existing solar panels
and an upcoming school facility. In the
field study measurements were done on the
solar panels of the internet café, to get
accurate data, valid for the location.
Laboratory work with solar PV has been
done at Chalmers to see how angles and
reflectors affect the power output.
Different sources of climate data for
Universitas Islam Riau (UIR) campus has
been studied and compared, in order to
evaluate which data to use. A literature
study was done within the field of
stand-alone power systems. Scientific
articles were studied to evaluate equations
and methods for the dimensioning of solar
power systems. Since climate data varies
between different sources, the field study
includes measurements of the actual

generation from solar panels in UIR
campus. From these results, which was
compared with literature concerning solar
radiation, conclusions could be drawn, of
which data source that should be used in
the research, for the dimensioning of the
energy systems. Measurements were also
done to evaluate the importance of
maintenance of solar panels. The
generation by the panels at the internet café
was measured before and after cleaning the
panels. To evaluate if it is economic to use
reflectors the  expected increased
generation from attached reflectors has
been calculated. The reflections from a
metal surface were analyzed in a
laboratory test. The attachment of the
reflectors was designed to suit the panels
and the solar path throughout the year, as
shows in Figure 4. The required size and
cost of the reflectors was evaluated for the
cost-comparison.
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Figure 4.The proposed attachment of reflectors.

Geometrical theory was used to
evaluate Equation 1, which was used to
calculate the expected increased generation
for different solar paths.

E=2%*0-S-90 (1)

The angle E means that the
reflections will add as an extra light source
with the incoming angle E. The increased
radiation (R), during solar noon, was
calculated with Equation 2.

R =cos (90 — E) * nr * nsurf
)

The reflection efficiencies (nr) are
evaluated from the results of an experiment
by (4). When the increased generation over
one full day should be estimated, the solar
height and the varying generation over the
day are included. Equation 3 was evaluated
to estimate the increased generation over
one full day (RF).

RF=R *n6r+R *n5r+ R *n0r
(3)

n6r is the part of the total daily generation
that occurs during the time when all the six
panels fully can absorb reflections. n5r is
the part of the generation that occurs when

five of the panels are affected by the
reflectors. nOr is the part of the generation
that occurs when none of the panels are
affected by the reflections.

Reflectors lead to an increased
temperature, which results in decreased
efficiency. The estimated increased
temperature (AT) and the decreased
efficiency per AT gives the decreased
efficiency. In order to recommend and
present a cost-effective energy system,
based on solar panels, a few alternative
systems have been designed and compared.
The systems are designed by estimating the
power consumption throughout the year
and adapting the power generation to the
load. The month with lowest values of
insolation was used for dimensioning the
generation, in order to cover the electricity
demand for every month of the year.
Attached reflectors were included in some
of the alternatives to give conclusions if
reflectors should be recommended to solar
power systems. Some of the alternatives
use a Maximal Power Point Tracker
(MPPT) charge controller, while other uses
a regular Pulse Width Modulations (PWM)
controller. This gives a conclusion of
which investment is preferred.




The dimensioning of the energy
storage differs for the two cases. For the
case of the internet café, the energy system
mainly works as a backup system during
power blackouts. The energy storage was
dimensioned to cover the energy demand
during one day with a generation at a low
level. The low level is defined as the tenth
lowest daily irradiation that occurs during
one year of climate data. The dimensioning
for the school case is based on the
expected generation during a single-day
scenario and a five-day scenario. The
single-day scenario is the lowest expected
daily irradiation from one year climate data
and the five-day scenario is the lowest
expected insolation during a period of five
days. For the school facility the energy
storage was dimensioned to cover the
demand at all times, but some of the loads
are allowed to be reduced during periods of
low generation. This is regulated by
reducing the lighting when the battery
capacity reaches a level of 70 % and by
turning off the charge of two third of the
computers when the battery capacity
reaches a level of 60 %. The consumption
during periods of low generation is
therefore dependent of the capacity of the
energy storage, since the loads will be
reduced at a certain capacity level. The
required capacity is in its turn dependent of
the consumption.

The expected annual generation and
the supply of power, to the loads, during
periods of low solar radiation, have been
analysed and wused as a value of
performance for the alternative systems. In
case of a period of low insolation, the
alternative energy systems, designed for
the school facility, will supply the loads

with power during different periods of time.

The Matlab calculations are used to
calculate how long time the computers in
the school can be fully used during the
five-day scenario. This gives a value of
performance for the alternative systems.

Sensitivity analyses were done to evaluate
the robustness of the alternative systems.
The robustness of the alternative systems is
checked by calculating the Depth of
Discharge (DOD) of the battery bank,
during periods with low generation, when
both the generation and the battery
capacity are reduced with 20 %.

To see if the alternative systems,
designed for the school facility, can
withstand the single-day scenario and the
five-day scenario, with a 20 % decreased
insolation and a 20 % decreased battery
capacity, the Matlab calculations was used.
For the single-day scenario the required
capacity was calculated, with the decreased
insolation and reduced capacity. The result
was compared with the capacity of the
dimensioned energy storage. The expected
DOD for the five-day scenario, with the
decreased insolation and reduced capacity,
was received directly from the Matlab
calculations. For the economic point of
view an investment analysis was done for
both cases. The payoff time and the Net
Present Value (NPV) were used. The
economic and expected lifetime of the
system affects the result. A lifetime of 25
years was used for the NPV calculation.
The expected interest rate and future
electricity price affect the results a lot. The
investment analysis was done with interest
rates of 10 and 20 % and with an increased
electricity price of 5 or 10 % per year.

4. RESULTS

Pekanbaru city located in Riau
Province continues to grow along with the
economic progress, so it is estimated the
growth of Pekanbaru City energy
consumption  will increase. In the
assessment of a solar power source, the
elevation angle is measured from the
angular height of the sun from the
horizontal position. Figure 5 shows a map
of Pekanbaru city in Riau Province.
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Figure 5.Map of Pekanbaru in Riau.

Both height and latitude is measured
from sea level. O degree elevation occurs at
sunrise and 90 degree elevation occurs at
midday. The elevation angle varies daily
and depends on the latitude of the location
which happens every year. The most

important of the photovoltaic system
parameters is the maximum elevation angle,
which is the maximum angle on the
horizon at every year. Table 1 shows total
of energy generate from sun irradiance in
Universitas Islam Riau.

Table 1. Total irradiance of energy
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Average annual irradiation long-term,
there are two main sources data of solar
resources, i.e. data derived from satellites
and land-based measurement. Therefore
both sources have advantages respectively,
and then the selection of data sources will
depend on the location PLTS. Land-based

location measurement can be used for
calibrate data resources from other sources,
such as satellites or stations meteorological,
to improve accuracy and certainty. Figure
6 shows an estimate monthly potential
energy generate by solar photovoltaic.
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(kWh/mo)
Jan 1,165,240.00
Feb 1,079,370.00
Mar 1,427,400.00
Apr 1,474,190.00
May 1,844,280.00
Jun 1,719,130.00
Jul 1,850,230.00
Aug 1,896,540.00
Sep 1,772,170.00
Oct 1,711,800.00
Nov 1,428,800.00
Dec 1,134,410.00

Figure 6. Estimated monthly graph of energy produced

In general, data for 10 years is
needed to provide variations at the level
reasonable belief. Data used in energy
calculations sun for Photovoltaic Power
Generation (PLTS) Universitas Islam Riau
is the data coming from NASA NREL

(National Renewable Energy Laboratory)
United States. These data sources have
varying quality and resolution. It takes the
right skills to interpret the data. Figure 7
shows estimated monthly energy loss due
to inconsistence sun light
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Figure 7. Estimated monthly energy losses




5. CONCLUSION

This feasibility study to find on how
much power is able to generate using solar
panel photovoltaic in Universitas Islam
Riau as shown in results. In order to
achieve power generation as much 1 Mega
Watt (MW) then 2 hectare of land or
empty area is required. Potential to
generate as much 1 MW of electricity is
benefit for University to reduce expenses
or cost of monthly electricity billing,
possibility of expand power generate by
solar photovoltaic to share to other
consumer such as resident, street lighting
and other. The feasibility have been done
based on environmental of Riau province
especially in Pekanbaru City, some of
number sun irradiance and duration of sub
rise is calculated to achieve accurate data
of potential power to generate.
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