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WELCOMING MESSAGES

Distinguish participants and guests, welcome to Bali, welcome to Indonesia and welcome to The
International Conference on High Voltage Engineering and Power System 2019 (ICHVEPS 2019).
The conference will be held in Inna Grand Bali Beach Hotel Sanur Bali, Indonesia on 1-4 October
2019. The ICHVEPS 2019 is a biannual conference organized by the School of Electrical Engineering
and Informatics, Institut Teknologi Bandung (ITB), Indonesia and sponsored by IEEE Indonesia
Section, IEEE Power and Energy Society Indonesia Chapter, IEEE Indonesia Student Branch and PT.

PLN (Persero). The conference is designed to be an international forum for exchange ideas, discussion and
dissemination of research results and recent technologies in the field of High Voltage Engineering and Power
System from power utilities, universities, research institutes as well as industries. The conference received a large
number of abstracts/papers submission of more than 170. After review, finally 136 papers from 14 countries
(Indonesia, Germany, Malaysia, India, Australia, South Korea, China, Japan, Taiwan, Vietnam, Canada, ,Italy, USA
and Morocco were accepted. The papers will be presented in 2 invited plenary sessions and 16 technical sessions.
All accepted papers will be sent to IEEE Explorer (and Scopus) and selected papers will be invited to be published
in International Journal on Electrical Engineering and Informatics.

I hope ICHVEPS 2019 will provide all of you a fruitful meeting, memorable experience and pleasant stay in Bali

| am looking forward to welcoming you in Bali, Indonesia.

P

Prof.Dr.Ir. Suwarno,
General Chairman of ICHVEPS 2019
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General Chair

Suwarno (ITB, Indonesia)

General Secretary

Umar Khayam (ITB, Indonesia)

Treasurer :

ICHVEPS 2019 Organization

Muhammad Nurdin (ITB, Indonesia)

Publications

Chair : Deny Hamdani (ITB, Indonesia)

Invitation

The 2" International Conference on High Voltage Engineering
and Power Systems 2019 (ICHVEPS 2019) will be held in
Sanur-Denpasar, Bali, Indonesia on October 1-4, 2019. The

CALL FOR PAPERS

Member :
Lunnetta Safura (ITB, Indonesia)
Yulia Erina Sari (ITB, Indonesia)

Organizing Committee of ICHVEPS 2013 cordially invites you to
participate in the conference.

Technical Program :

Chair : Nanang Hariyanto (ITB, Indonesia)
Member :

Bambang Anggoro (ITB, Indonesia)

Syarif Hidayat (ITB, Indonesia)

Sumaryadi (PT. PLN (Persero))

Anita Pharmatrisanti (PT. PLN (Persero))
Ariadi Hazmi (UNAND, Indonesia)
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Balilies between the islands of Java and Lombok and is one of more than 17,000 islands that
makes up the Indonesian Archipelago. Lying just 8° south of the Equator, Bali boasts a tropical
climate with just two seasons, wet and dry, a year and an average annual temperature of
around 28° C.

The Balinese people have strong spiritual roots and despite the large influx of tourists over the

Local Arrangement :

Chair : Fathin Saifur Rahman (ITB, Indonesia)
Member :

Rizky Rahmani (ITB, Indonesia)

Arpan Zaeni (ITB, Indonesia)

Alyssa Diva (ITB, Indonesia)

Brigitta Wendha (ITB, Indonesia)

years, their culture is still very much alive inspired by stories from the Ramayana and other
Hindu epics. With a reputation as being one of the most beautiful and diverse tourist spots in

the world, Bali attracts more than 4.5 million visitors a year, from all around the world.
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N. Hozumi (Japan)
Amir Rosidin (Indonesia)
Sasongko P (Indonesia)
Sarjiya (Indonesia)
Evy Haryadi (Indonesia)

Eko Yudo Pramono (Indonesia)
Adi Soepriyanto (Indonesia)
Salama M. (Indonesia)

Rudi K. (Indonesia)

[.A.G. Antari (Indonesia)

Conference venue of ICHVEPS 2019 is Inna Grand Bali Beach Hotel. It is located on a wide
stretch and white sand of Sanur beach, the most complete and competitive resort in Bali. Only
12 miles from Denpasar Ngurah Rai International Airport.

STEI-ITE INDONESIA SECTION

Organized by:

Power Engineering Research Group

School of Electrical Engineering and Informatics
Institut Teknologi Bandung, Indonesia

Technically Sponsored hy:
IEEE Indonesia Section
Power and Energy Society Chapter
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The working language of the symposium is English. All
printed matter will appearin English.

Registration Fee

Registration
Fee
IEEE Member usD 300
Non Member uUsD 350
Student uUsD 250
Local Academia IDR 2,500,000

The registration fee includes conference kit, conference proceedings,
admission to all sessions, welcoming reception, banquet, lunches, and
coffee breaks.

ICHVEPS 2019 SECRETARIAT

General Secretary: Umar Khayam

School of Electrical Engineering and Informatics
Institut Teknologi Bandung

JI. Ganesha 10 Bandung 40132, Indonesia

Phone: +62-859-5666-6696 (Lunnetta)/
+62-852-9219-8369 (Rizky)

Fax: +62-22-2506291

E-mail: secretary@ichveps.ory or

ichveps@stei.ith.ac.id

Website : http://www.ichueps.org/

EXHIBITION

Open call for Company Exhibition.

At the 2" ICHVEPS 2019, we invited Power Engineering related
companies to have their own company exhibitions at the venue
during the three days conference. For those who are interested,
please contact us at:

Email : secretary@ichveps.org

Contact Person : Lunnetta (+62-8593-5666-6696)

Main topics

1. High Voltage Generation, Measurement, and Instrumentation

2. High Voltage Insulation System

3. Condition monitoring and diagnosis for power equipments and
power systems

4.  Dielectric materials and their aging mechanisms

9. New and environmental friendly materials for high voltage
application

6. Application of high voltage inindustry

7. Degradation assessment for power equipment

8.  Lightning and Transient Phenomena

9. Outdoor Insulation: Insulator, Environmental Effects
10. High Voltage Insulation for UHV AC and HVDC System
11. High Voltage Apparatus: Reliability and Maintenance
12. Grounding system

13. Power Quality

14. Electromagnetic Compatibility

15. Smart Grid Technology

16. High Voltage Engineering Education

17. Power system planning, operation and control

18. Power system stability

19. FACTS

20. Renewable energy and microgrid

Abstract Submission

You are invited to submit your abstract(s) through the abstract
submission system that can be reached from the conference web site.
Abstract can be received by text only, no figures or graphs, with length
of around 300 words. Detail of abstract submission can be seen in the
conference web site

Important Dates

Abstract Submission May 15, 2019
Notification : May 31, 2019
Full Paper Submission : August 1, 2019

CONFE
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Abstract—This paper presents a preliminary design of 10T
based monitoring system for miniature smart grid. In this case,
the smart grid is the interconnection of electric sources
between a solar panel and the 220 V PLN network. The main
components of the monitoring and controlling system consisted
of relays, inverters, charge controller, and measuring
instrument. The results showed that the measured voltages
between 202.8 up to 210.6 volts. Moreover, the electric current,
power, and energy were also appropriately recorded.

Keywords—IoT, monitoring, relays, smart grid, solar panel

I. INTRODUCTION

Electric energy consumption continues to grow to be more
complicated, along with demand. Therefore, it is necessary
to have smart grids. Renewable energy sources, wind and
PV (photovoltaics), allow penetration into smart grids and
require supporting equipment [1-3]. Smart grid makes it
possible to meet energy demand, increase reliability, quality,
efficiency and integrate renewable energy sources [4],
towards energy independence and economic growth [5].
Customers can consume, produce, and save energy [6]. The
development of smart grids requires adequate management
[7]. A microgrid is characterized by the integration of
energy sources and loads [8], and the penetration of
renewable energy generation requires modifying the
network structure [9]. The concept of smart grids, including
hybrid PV / WT (wind turbines), can overcome the issue of
global warming [10-12]. Generally, it focuses on the design
of PV-grids [13]. Internet of Things (loT), for monitoring
and controlling PV on smart grids, improves the
performance of electricity supply [14-16]. Renewable
energy generation is a challenge to smart grids so that the
right information and communication technology (ICT) is
needed [17].

Thus, the smart grid system and technology are essential
for saving and sustaining electricity supply, by involving
renewable energy, as well as monitoring and controlling with
automation systems, ICTs, and 10T. The objective of the
research, at this moment, is to design the monitoring system
based on loT for miniature smart grid. The urgency of this
research is very useful for the integration and saving of
electricity consumption, involving renewable energy sources.

Il. DESIGN METHOD

Fig. 1 shows the main necessary components used for
the design of the monitoring system. The components
consisted of (a) Arduino nano, MPPT solar charge

controller, off-grid inverter, on-grid inverter, panel box,
solar panel, Raspberry Pi 3+, relay, and wattmeter.

‘: - < | SOLARCHA'- < CONTROILFR
i —_ -

(b) MPPT solar charge controller (c) Off-grid mverter

() Relay

(g) Raspberry Pi 3+ (1) Wattmeter

Fig. 1. A necessary component for 10T based monitoring system

While Fig. 2 shows the schematic diagram of the general
system design.

Fig. 2. The schematic hybrid solar power generation system

The hybrid system of solar power plant operates on-grid
and consists of several components, including batteries. In
this system, there are three relays. The relay 1 served as a
determinant of whether the system would operate on-grid or
off-grid by observing two parameters, namely the supply
from the grid, and also the condition of the battery. If there
was supply from the network and the battery was fully
charged, the solar panel supply would be directly forwarded
to the grid. Otherwise, if the battery were not charged or
empty, the relay 1 would prioritize the supply from the solar

978-1-7281-2669-2/19/$31.00 ©2019 |EEE


mailto:waluyo@itenas.ac.id
mailto:waluyo@itenas.ac.id
mailto:andre.widura@itenas.ac.id
mailto:ranggamaulana2492.rm@gmail.com
SESA555541
Typewriter
2019 International Conference on High Voltage Engineering and Power System

October 1-4, 2019, Bali, Indonesia

SESA555541
Rectangle

SESA555541
Typewriter
978-1-7281-2669-2/19/$31.00 ©2019 IEEE


panel to fully charge the battery. When the battery was full,
the charge controller would give a signal to the relay 1
which would then cut off the supply to the battery. The
supply from the solar panel would be directly forwarded to
the grid.

The relay 2 functioned to disconnect and connect the
supply from the solar panel while providing a signal to the
relay 1. If it were detected not any current from the grid, the
relay would cut off the supply from the solar panel to the
grid. If the current was detected from the grid, the supply
from the inverter would be forwarded to the grid. The relay 3
functioned to disconnect or connect the supply from the
battery to the load. The relay 3 worked based on the signal
given from the relay 2. If the relay 2 detected that there was
not any supply from the grid, the relay 3 would get a
message to connect the batteries to the load. While, if the
relay 2 detected that there was any supply from the grid, the
relay 3 would get a signal to disconnect the batteries from the
connected load.

Do Mux
prdwl
=

o ou— (&

Fig. 3. Controller diagram block

Fig. 3 shows the block diagram of the controller that governed system
work. The device 1 consisted of a current sensor, voltage sensor, relay, and
microcontroller. These devices functioned as a regulator of the supply of
solar panels, which would be forwarded to the grid, or to the battery
depending on the parameter set. The device 2 consisted of kWh meter
module, relay, and microcontroller. This device functioned to connect and
disconnect the grid with the on-grid inverter supplied by the solar panel by
detecting the current from the grid or not. Finally, device 3 consisted of the
current sensor, voltage sensor, relay and microcontroller. This device
functioned to connect and disconnect the supply of the batteries for the
load. All of these devices are connected to one central controller, namely
Raspberry PI so that each device could communicate with each other. The
central controller could receive data from each connected device and could
send it to the cloud where the data would be accessible via a computer or
smartphone.

I1l. RESULTS AND DISCUSSION

At this moment, the power system was loaded by an 8-
watt lamp. The loading was to prove the monitoring system

operated adequately.
ITENAS - ELECTRONIC LABORATORY

[ REPORT

METER MONITORING
voLtr CURRENT

POWER ENERGY

(a) Parameter quantities (b) Chart form

Fig. 4. Display monitoring system data on the cloud

Fig. 4 shows the display of monitoring system data
through the cloud, which functions to monitor parameters
such as voltage, current, power, and energy both in real-time
and at certain time intervals. While Table 1 lists an example
of the test results on the system. This table consisted of
identity number, voltage, current, power, energy, and
created time parameters.

Table 1. Example of test results on the system
ITNAS - ELECTRONIC LABORATORY
REPORTING DATE 22-07-2019 to 22-07-2019

ID VOLT (V) CURRENT (A) | POWER (W) [ ENERGY (kWh) CREATED (DateTime)
1 202,8 0,07 g 29 22/07/2019 14:27:51
2 204,5 0,07 g 29 22/07/2019 14:27:54
3 204,5 0,07 g 29 22/07/2019 14:27:56
4 204,1 0,07 g 29 22/07/2019 14:27:59
5 204,1 0,07 7 29| 22/07/2019 14:28:01
[ 204,3 0,07 g 29 22/07/2019 14:28:18
7 204,5 0,07 g 29 22/07/2019 14:28:21
g 206,5 0,07 g 29 22/07/2019 14:30:41
g 2058 0,07 g 30 22/07/2019 14:35:12

10 205,38 0,07 7 30 22/07/2019 14:35:15

Fig. 5 shows the sample of voltage chart that recorded.
Generally, the values range between 202.8 up to 210.6 volts.
These voltage values gave an average of 207.9 volts and the
standard deviation of 0.99. Thus, voltage monitoring ran
properly.
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Fig. 5. Voltage chart

Fig. 6 shows the results of current monitoring chart.
Generally, the monitored current values were reasonably
constant. Nevertheless, at second of 407, the load of the
lamp was disconnected, so that the current would be zero.
Before it was zero, the current would be transient.

Current (A)

0 T T T
0 100 200 300 400 500 600
Time (s)

Fig. 6. Current chart

Fig. 7 shows the results of power monitoring chart. Due to
power is voltage times current, so that the power behavior is
similar to the current. The load of the lamp was



disconnected at second of 407 so that the power would be
zero too. Before it was zero, the power would also be
transient.
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Fig. 7. Power chart

Fig. 8 shows the results of the energy monitoring chart. The
electric energy is power accumulation to the time of the
second. Therefore, starting at the second of 407, so that the
consumed energy was constant, due to the consumed power
was zero.
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Fig. 8. Energy chart

IV. CONCLUSIONS

The monitoring and controlling system consisted of relays,
inverters, charge controller, and measuring instrument, as
main components. The voltage measurements showed the
results between 202.8 up to 210.6 volts, with the average
and standard deviation of 207.9 volt and 0.99, respectively.
While, the remaining recordings, such as electric current,
power, and energy, also operated adequately, both for the
loading and unloading conditions.
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