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Foreword from General Chair 

 

It is indeed a great pleasure for me to represent Universitas Diponegoro to 

welcome you to the 2017 International Conference on Information 

Technology, Computer, and Electrical Engineering (ICITACEE 2017). 

We set our goal to run this conference to be conducted annually one after 

another by two departments: Department of Electrical Engineering and 

Department of Computer Engineering. The main objective is to provide a 

platform for academician, researchers, engineers, and professionals from 

anywhere in the world to expose and exchange innovative ideas, 

disseminate and discuss their research updates in relation to the aspects of 

green technology. 

This year, we have received 97 submissions, to be exact from various universities, research centers, 

as well as from industries from many countries. After careful reviews, we selected around 60 

papers to be presented in this conference. This means 38% rejection rate. All the accepted and 

presented papers will be submitted for uploading to the IEEEXplore digital library. 

We thank all authors and parties who have contributed and participated in presenting their works 

at this conference. We also gratefully acknowledge all reviewers for their respected knowledge 

from members of Conference Committee from Indonesia and abroad. Their efforts were crucial to 

the success of the conference. We are also blessed by the presence of three invited keynote 

speakers from different institutions which will address significant trends relating to green 

technology. 

At last, we wish you all enjoying a two days discussions through this conference and spend time 

to feel the beauty of Ungaran city in one day city tour held after closing ceremony. 

Very best regards, 

 

Agung Budi Prasetijo, S.T., M.I.T., Ph.D 

General Chair 



Foreword from Head of Department 

Department of Computer Engineering 

Faculty of Engineering – Diponegoro University 

 

Welcome to all the participants in The 4th International Conference 

on Information Technology, Computer, and Electrical Engineering 

(ICITACEE 2017) at Ungaran, Central Java, Republic of Indonesia. I 

would like to welcome keynote speakers from Universiti Teknologi 

Malaysia, Universiti Teknologi MARA, and Universitas Indonesia. 

This is the fourth conference held together by Computer Engineering 

Department and Electrical Engineering Department of Engineering 

Faculty, Universitas Diponegoro. 

 

I would like to appreciate the vast work in this conference as a 

collaborative effort among Computer Engineering Department, Electrical Engineering 

Department, Universitas Diponegoro, IEEE Student Branch of Universitas Diponegoro, and 

IEEE Indonesia Section. I do hope that this conference will be a prestigious forum to 

communicate and sharing the findings and precious researches among experts in field of 

computer, information technology, and electrical engineering. 

 

I would like to express my deep appreciation to Organizing Committee members, staffs, and 

students of both Computer Engineering and Electrical Engineering Department of Universitas 

Diponegoro for their effort and support. I wish that this event will give contribution to global 

development of Computer Engineering as well as to Electrical Engineering. 

 

 

Dr. R. Rizal Isnanto, S.T., M.M., M.T. 

 

Head of Department of Computer Engineering  

Faculty of Engineering – Diponegoro University 

Semarang – Indonesia 

 

 



Foreword from The Dean 

Faculty of Engineering – Diponegoro University 

 

The 2017 4th International Conference on Information Technology, 

Computer, and Electrical Engineering (ICITACEE) is now held again 

as an annual conference organized by Department of Computer 

Diponegoro University. 

The aims of the conference are to provide a forum for researchers, 

academicians, professionals, and students from various engineering 

fields and with cross-disciplinary working or interest in the 

development and design of information technology, computers, and 

electrical engineering to interact and disseminate the latest issues and 

researchers.  

ICITACEE 2017 also invites the scholars and encourages the researchers to submit high quality 

manuscript and papers to this conference. It is also to share and exchange of ideas, thoughts and 

discussions on all aspect of development and design of information technology, computers, and 

electrical engineering to facilitate the formation of networks among participants of the 

conference for improving the quality and benefits of the research. 

It is a great pleasure to welcome all the participants of this conference in Semarang. I also would 

like to welcome several members from Diponegoro University, University of Indonesia, 

Universiti Teknologi Malaysia (UTM), Universiti Teknologi MARA and so on. 

I do hope that this conference will be a valuable forum for engineers and scientists to share their 

precious researches and this event will give significant contributions to the development of 

Information Technology, Computer, and Electrical Engineering and it will raise the awareness of 

scientific community members in bringing better life. 

I hope that the conference will be stimulating and memorable for you. So, enjoy your time in 

Semarang 

Ir. M. Agung Wibowo, MM, MSc, PhD 

Dean of Faculty of Engineering 

Diponegoro University 

Semarang – Indonesia 

 



The 2017 4th International Conference on Information 
Technology, Computer,  and Electrical Engineering  (ICITACEE)

Conference Committee

General Chair : Agung Budi Prasetijo (Universitas Diponegoro)
Co-Chair : Aghus Sofwan (Universitas Diponegoro)
Secretary : Dania Eridani

Organizing Committee:

Munawar Agus Riyadi
R. Rizal Isnanto
Risma Septiana
Andi Widiasmoro
Melati Mawas Titi
Eko Didik Widianto
Yudi Eko Windarto
Kurniawan Teguh Martono
Adnan Fauzi

Steering Commitee:

Hiroshi Ochi (Kyushu  Institute of Technology, Jepang)
Hiroshi Furukawa (Kyushu University, Jepang)
Kuncoro Wastuwibowo (IEEE Indonesia Section)
Trio Adiono (IEEE Solid State Circuits Indonesia Chapter)
Mauridhi Hery Purnomo (Sepuluh Nopember Institute of Technology)
Razali Ismail (University Teknologi Malaysia)
Taufik (California Polytechnic State, USA)

Technical Program Committee:

Mochammad Facta (Diponegoro University, Indonesia)
Masayuki Kurosaki (Kyushu University, Japan)
Trio Adiono (Bandung Institute of Technology, Indonesia)
P. Insap Santosa (Gadjah Mada University, Indonesia)
Hermawan (Diponegoro University, Indonesia)
Mauridhi Hery Purnomo (Sepuluh Nopember Institute of Technology, Indonesia)
Khoirul Anwar (Japan Advanced Institute of Science and Technology, Japan)
Wahyudi (Diponegoro University, Indonesia)
Tole Sutikno (Ahmad Dahlan University, Indonesia)
Wahyul Amien Syafei (Diponegoro University, Indonesia)
Munawar Agus Riyadi (Diponegoro University, Indonesia)
Sidiq Syamsul Hidayat (Semarang State Polytechnics, Indonesia)
Supari (Semarang University, Indonesia)
Slamet Riyadi (Soegijapranoto Katholic University, Indonesia)
M. Haddin (Sultan Agung Islamic University, Indonesia)



Onil Nazra Persada (CIRELA, France)
Zolkafle Buntat (Universiti Teknologi Malaysia)
Taufik (California Polytechnic State University, USA)
Hashim Uledi Iddi (University of Dar es Salaam, Tanzania)
Aris Triwiyatno (Diponegoro University, Indonesia)
Pandu Sandi Pratama (Pusan National University, South Korea)
Razali Ismail (Universiti Teknologi Malaysia, Malaysia)
Ismail Saad (University Malaysia Sabah, Malaysia)
Oky Dwi Nurhayati (Diponegoro University, Indonesia)



TABLE OF CONTENTS

Computer Science
1 Mapping Multiple Databases to Resource Description Framework with Additional Rules as Conclusions

Drawer
Atleiya Julianita, Saptadi Nugroho, Banu Wirawan Yohanes

5 Designing Android Reward System Application in Education to Improve Learning Quality
Ratih Isnaini, Basori Basori, Rosihan Ari Yuana, Dwi Maryono

11 Location Prediction Model using Naïve Bayes Algorithm in a Half-open Building
Banu Wirawan Yohanes, Samuel Yanuar Rusli, Hartanto Kusuma Wardana

16 A System Engineering Approach to the Implementation of the Internet of Things (IoT) in a Country
Muhammad Suryanegara, Ajib Setyo Arifin, Muhamad Asvial, Gunawan Wibisono

20 Application of Design Patterns and Quality Measurement on Academic Information Systems
Siti Rochimah, Afif Ishamsyah Hantriono, Rizky Januar Akbar, Andreyan Rizky Baskara

27 Part of Speech Features for Sentiment Classification based on Latent Dirichlet Allocation
Eka Surya Usop, R. Rizal Isnanto, Retno Kusumaningrum

31 A Multiple Classifiers Broadcast Protocol for VANET
Sami S. Alwakeel, Hesham A. Altwaijry, Agung B. Prasetijo

37 Buy/Sell Signal Detection in Stock Trading with Bollinger Bands and Parabolic SAR with Web Applica-
tion for Proofing Trading Strategy
Agung B. Prasetijo, Takdir A. Saputro, Ike P. Windasari, Yudi E. Windarto

41 Hoax Detection System on Indonesian News Sites Based on Text Classification using SVM and SGD
Agung B. Prasetijo, R. Rizal Isnanto, Dania Eridani, Yosua Alvin Adi Soetrisno, M. Arfan, Aghus Sofwan

46 Analysis of Custody Transfer on Moving Bundle Protocol of Wireless Router in Delay Tolerant Network
(DTN)
Fitri Noviani, Deris Stiawan, Sri Desy Siswanti, Tri Wanda Septian, Munawar A. Riyadi, Fahad Aljaber,
Rahmat Budiarto

Electric Power
50 A Bi-directional Boost Converter-Based Non-Isolated DC-DC Transformer with Modular Solid-State

Switches for Medium-/High-Voltage DC Grids
Ahmed Elserougi, Ahmed Massoud, Shehab Ahmed

56 Enhancing the DC Voltage Utilization of Twelve- Switch Voltage Source Inverter Feeding Symmetri-
cal/Asymmetrical Nine-Phase Loads
Ahmed Elserougi, Ibrahim Abdelsalam, Ahmed Massoud, Shehab Ahmed

62 Determination of the Conduction Angle for Switched Reluctance Motor Drive
Slamet Riyadi

67 Load Shedding and Forecasting in Distribution Systems with PV-based Distributed Generation and Elec-
tric Vehicles
Anas Tahir, Ahmed Massoud

73 A Three-Level Common-Emitter Current Source Inverter with Reduced Device Count
Suroso Suroso, Daru Tri Nugroho, Winasis Winasis

77 Reduction of Cogging Torque on Brushless Direct Current Motor with Segmentation of Magnet Perma-
nent
Rudy Setiabudy, Herlina Herlina, Yudha Sasmita Putra

83 Optimal Photovoltaic Placement at the Southern Sulawesi Power System for Stability Improvement
Ardiaty Arief, Muhammad Bachtiar Nappu, Sitti Marwah Rachman, Mustadir Darusman



89 Feature Extraction Using Hilbert-Huang Transform for Power System Oscillation Measurements
Buyung Sofiarto Munir, Muhamad Reza, Agung Trisetyarso, Bahtiar Saleh Abbas

93 Audit of Harmonic on Residential Loads in Central Java
Sapto Nisworo, Deria Pravitasari

98 Harmonics Monitoring of Car’s Inverter using Discrete Fourier Transformation
Mat Syai’in, N.H. Rohiem, R. K. Tobing, M.A. Atmoko, M. F. Adiatmoko, A. Soeprijanto, A.M Hatta,
Sekartedjo Sekartedjo

104 Voltage Sag Mitigation Due To Short Circuit Current Using Dynamic Voltage Restorer Based On Hys-
teresis Controller
Nizamul Muluk, Agung Warsito, Juningtyastuti Juningtyastuti, Iwan Setiawan

109 Design Analysis of Photovoltaic Systems as Renewable Energy Resource in Airport
Hermawan Hermawan, Karnoto Karnoto

113 Design and Development of Data Acquisition for Leakage Current at Electrical Tracking Test
Jumrianto Jumrianto, Wahyudi Wahyudi, Abdul Syakur

119 Experimental Study on Lightning Air Terminal Performance based on Material Type
Abdul Syakur, Agung Nugroho, Anastasia Br. Napitupulu

123 Comparison of Cost Estimation Methods in Power Wheeling for Java-Bali Interconnection System
Hermawan Hermawan, Trias Andromeda

127 Optimization of Gas Turbine Power Plant Economic Dispatch using Cuckoo Search Algorithm Method
Tejo Sukmadi, Ariya Dwi Wardhana, Munawar Agus Riyadi

Electronics, Robotics and Instrumentation
132 Ball Detection Algorithm for Robot Soccer based on Contour and Gradient Hough Circle Transform

Ane Cornelia, Iwan Setyawan

138 Hardware Design of Queuing Free Environmental Friendly Automatic Toll Gate Using RFID
W. A. Syafei, A. F. Listyono, Darjat Darjat

143 Smart Meter based on Time Series Modify and Constructive Backpropagation Neural Network
M. F. Adiatmoko, Adi Soeprijanto, Mat Syai’in, Nasyith Hananur R

150 The Development of Soil Water Content Detector
Amin Suharjono, Muhammad Mukhlisin, Nur Khodijah M. Alfisyahrin

154 Applying Maritime Wireless Communication to Support Vessel Monitoring
Zahir Zainuddin, Wardi Wardi, Yurika Nantan

158 Design of Lungs Volume Measuring Instrument using Pressure Sensor Based on Arduino Uno R3 with
Bluetooth Integration
Gayuh Nurul Huda, Eko Didik Widianto, Oky Dwi Nurhayati

166 Designing and Implementing the Arduino-based Nutrition Feeding Automation System of a Prototype
Scaled Nutrient Film Technique (NFT) Hydroponics using Total Dissolved Solids (TDS) Sensor
Dania Eridani, Olivia Wardhani, Eko Didik Widianto

172 Door And Light Control Prototype Using Intel Galileo Based Internet of Things
Yudi Eko Windarto, Dania Eridani

177 Particle Swarm Optimization (PSO)-Based Self Tuning Proportional, Integral, Derivative (PID) for Bear-
ing Navigation Control System on Quadcopter
Sumardi Sumardi, Muhammad Surya Sulila, Munawar Agus Riyadi

183 Design of Integrated SCADA Systems in Piston Production Manufacturing Case Study on the Conveyor,
the Coolant, the Hydraulic, and the Alarm Systems using PLC CJ1M and CJ1W-ETN21
Syahril Ardi, Agus Ponco, Rizky Awaludin Latief

188 Design of Pokayoke Systems to Increase the Efficiency of Function Check Oxygen Sensor Machine using
Programmable Logic Controller in Manufacturing Industry
Syahril Ardi, Harits Abdurrahman

Image and Signal Processing
193 Pattern Recognition Analysis of Herbal Leaves Based on Distance-Based Similarity Measures Using the

Gray Level Co-Occurrence Matrix Feature Extraction
M. Fahmi Awaj, R. Rizal Isnanto, Munawar Agus Riyadi



199 StegoCrypt Method using Wavelet Transform and One-Time Pad for Secret Image Delivery
Andik Setyono, De Rosal Ignatius Moses Setiadi, Muljono Muljono

204 A Secure Image Watermarking using Chinese Remainder Theorem Based on Haar Wavelet Transform
Usman Sudibyo, Fatma Eranisa, De Rosal Ignatius Moses Setiadi, Christy Atika Sari

209 Plant Age Identification System of Outdoor Hydroponic Cultivation Based on Digital Image Processing
Arif Nursyahid, Mochammad Rizal Wibisono, Eni Dwi Wardihani, Helmy Helmy, Thomas Agung Setyawan

215 Herb Leaves Recognition Using Combinations of Hu’s Moment Variants - Backpropagation Neural Net-
work and 2-D Gabor Filter - Learning Vector Quantization (LVQ)
R. Rizal Isnanto, Achmad Hidayatno, Ajub Ajulian Zahra, Eskanesiari Eskanesiari, Aditya Indra Bagaskara,
Risma Septiana

Information Technology
221 Review on the Application of Financial Technology for the Wayang Orang Ngesti Pandowo Cultural

Creative Industry
Albertus Dwiyoga Widiantoro, Ridwan Sanjaya, Tjahjono Rahardjo, Rahmat Djati

226 Online Judging System for Programming Contest using UM Framework
I Made Wirawan, Agusta Rakhmat Taufani, Irawan Dwi Wahyono, Irham Fadlika

231 Regulatory Framework Creation Analysis to Reduce Security Risks The Use of Social Media in Compa-
nies
Oktavianus Teguh Prayitno, Ofelia Cizela da Costa Tavares, Amaya Andri Damaini, Djoko Budiyanto
Setyohadi

235 Student Learning Styles and Emotional Tendencies Detection Based on Twitter
Robet Habibi, Djoko Budiyanto Setyohadi, Kartika Imam Santoso

240 Inter-Organizational Information System Affect Organization Structure for Supply Chain Management
Using Method SET and Method TREV
Rakotovao Andriamitovo Andry Michel, Ginanjar Setyo Nugroho, Chaken Charles Z Slarmanat, Djoko
Budiyanto Setyohadi

245 Integration Of Pharmacy And Drug Manufacturers In RSUD Dr Samratulangi Tondano By ESB WSO2 To
Improve Service Quality (A Case Study of RSUD Dr Samratulangi Tondano, Minahasa Regency, North
Sulawesi)
Damar Suryo Sasono, Frendy Rocky Rumambi, Ressa Priskila, Djoko Budiyanto Setyohadi

251 Analysis and Design of Web-Geographic Information System for Tropical Diseases-Prone Areas: A Case
Study of East Java Province, Indonesia
Anik Vega Vitianingsih, Dwi Cahyono, Achmad Choiron

257 Smartphone Application Development for Monitoring and Early Warning on Environmental Health
Kodrat Iman Satoto, Eko Didik Widianto, Sumardi Sumardi

262 Sentiment Analysis on Twitter Posts: An analysis of Positive or Negative Opinion on GoJek
Ike Pertiwi Windasari, Fajar Nurul Uzzi, Kodrat Iman Satoto

266 Design of Learning Media for Fish Classification with Augmented Reality Technology
Kurniawan Teguh Martono, Adnan Fauzi

272 Sentiment Analysis on Travel Destination in Indonesia
Ike Pertiwi Windasari, Dania Eridani

276 Wireless Sensor Network Design for Landslide Warning System in IoT Architecture
Aghus Sofwan, Sumardi Sumardi, M. Ridho, Abdul Goni, Najib Najib

280 Enterprise Architecture Analysis and Design of Manufacturer Company Based on TOGAF ADM 9.1:
Case Study on Sales Marketing and Technology Function in PT. XYZ
Rahmat Mulyana, Jihan Herdiyanti Syafira

286 Evaluation of IT Governance Using the Cobit 5 Framework on PTPN 7
Ibrahim Ibrahim, Arnisa Stefanie

290 Automatic detection of epilepsy using Wavelet Transformation and ELM
Siswandari Noertjahjani, Adhi Susanto, Risanuri Hidayat, Samekto Wibowo



Wireless and Telecommunication
296 Design of Measurement System for HF MIMO NVIS Channel

Sarah Lasroma Manalu, Gamatyo Hendrantoro, Achmad Mauludiyanto
302 Design and Analysis of Slimjim Dual Band VHF and UHF Antenna with Crossarm Variation

Yuli Christyono, Ihsan Atmaji, Teguh Prakoso
308 Bandwidth Enhancement of Circular Microstrip Antenna Using Characteristic Mode Analysis

Teguh Prakoso, Liya Y. Sabila, Denti A. Damayanti, Aghus Sofwan, Munawar A. Riyadi, Sudjadi Sudjadi,
Sukiswo Sukiswo, Enda W. Sinuraya, Karnoto Karnoto



Design and Development of Data Acquisition for 
Leakage Current at Electrical Tracking Test 

 
Jumrianto, Wahyudi, Abdul Syakur 

Department of Electrical Engineering, Faculty of Engineering, Diponegoro University 
Jln. Prof. Soedarto, SH, Tembalang, Semarang, 50271, Indonesia 

e-mail : jumrianto_almalaya@yahoo.co.id, gakusei2003@yahoo.com 
 
 

Abstract—In electrical power systems, the insulator is the 
material that determines whether the electrical energy can be 
supplied or delivered to a place of excellent quality and does not 
harm the human and the environment around such high voltage 
electrical conductor devices. In testing leakage current in the 
laboratory, current and voltage changes in input and current 
changes and output voltages change very quickly, making it 
difficult to detect with the usual measuring device. For that 
required software to simulate the test. 

One method used to test the insulation resistance of the 
insulator material is the Inclined Plane Tracking (IPT) method. 
That is a method used to represent the leakage current on the 
surface of an insulation. The insulation and leakage resistance 
simulation in this test is performed by Multisim 14 software by 
simulating the insulation resistance with a potentiometer that 
changes resistance when a leak current occurs in the test. The 
resistance is increased step by step to know the parameters of 
current and voltage at the time of testing. In this simulation 
testing is done in stages, so it can be known Source Voltage, Input 
Voltage, Input Current, Leakage Current and Output Voltage. 

Simulation using Multisim 14 software can represent 
insulation resistance, leakage current and output voltage that can 
be used to obtain replacement resistance (Rp), leakage current 
(Iout), output voltage (Vout), alternating current (Iloss) and 
replacement voltage (Vloss). Simulation Software Proteus can 
simulate data received in the form of analog into digital data. 
Further processed according to the data required. 

Keywords— Inclined Plane Tracking (IPT), Leakage Current , 
Data Aquisition 

I.  INTRODUCTION  

Electrical energy is a necessity that can be equated with 
basic needs. Electrical energy has penetrated almost all the 
wheels of human life. Business World, Industrial World, 
Educational Institutions and Households are the main users of 
electrical energy. Without electrical energy, the production 
process at the factory could not run. The business world and 
the industrial world as well as the offices will be overwhelmed  
[1]. 
The advancement of microcontroller system technology 
enables the creation of a tool that can translate the quantities 
of electricity it receives, into data that can be processed and 
displayed in accordance with the wishes of programmers using 
the software, whether appearing directly on PC computers, 

laptops or through Liquid Crystal Display (LCD), dot matrix, 
and others [2]. 

The presence of leakage current is an initial event that can 
lead to flashover on the surface of insulation material that 
eventually lead to failure. Therefore, it is necessary to measure 
and analyze the leakage current for different surface roughness 
to know the effect of surface roughness on the surface 
performance of the material in the polluted area. One method 
of measuring leakage current to represent the situation in the 
field is the Inclined-Plane Tracking (IPT) method set out in 
International Electrotechnical Commission (IEC) 587: 1986. 
The waveform, magnitude and THD of leakage current or 
Leakage Current (LC) flowing from a voltage source to the 
ground side can provide useful information for the diagnosis 
and illustrate the state of contaminated insulation material [3]. 

II. BASIC THEORY 

A. Incline-Plane Tracking Method 

Abdul Syakur, Hamzah Berahim, Tumiran, Rochmadi, 
2013 examine: Testing is done using high voltage AC 50 Hz. 
The 3.5 kV test voltage is applied to the top electrode while 
the contaminants flow along the bottom side of the sample. In 
this test, method 1: used constant tracking voltage, and the 
time to start tracking is also determined. High voltage AC 50 
Hz with a 3.5 kV voltage is generated from a 5 kVA test 
transformer. The 22 kΩ resistor is used to hold the current 
flowing on the surface of the material in case of discharge. 
The peristaltic pump is used to drain the contaminant solution. 
The schematic diagram of the test is shown in Fig. 1. 

 

 
Fig. 1. Schematic diagram for testing 
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Electrical Tracking of epoxy resins coupled with silicone 
rubbers on various contaminants is investigated by analyzing 
leakage current and formation of Electrical Tracking with 
slanted tracker test method. The experimental results show 
that contaminants significantly affect the Electrical Tracking 
process. The effect of this contaminant can be analyzed by 
using current discharge parameters, ie discharge time and 
surface condition of the material. Based on the experimental 
results, found industrial contamination that occurs in Leak 
surface current leakage is 327.6 mA. It was also found that 
coastal contaminants (1420 μS / cm) showed the most severe 
damage to the surface of the test sample. Therefore special 
handling is required to test the samples based on the 
conditions of coastal contaminants and NH4Cl, so that the 
performance of the material can be improved, especially on 
the discharge of electricity [4]. 

Rohmat Nugroho, Abdul Syakur, Hermawan, 2009 
examines: HDPE samples such as Fig. 2 have dimensions of 
120 mm in length, 50 mm in width and 6 mm thick (IEC 587: 
1984). 

 
Fig. 2. Dimension of material used 

 
The electrodes used are made of stainless with a thickness of 
0.5 mm in accordance with IEC 587: 1984 standard. Can be 
seen in Fig.3 
 

.  
Fig. 3. Up and bottom electrod for testing 

Installation of test and slope material, shown as Fig.4. 

 
 

Fig. 4. Installation of electrod on the material 

The conclusions can be obtained include : 
1. The leakage current waveform that appears in the 
measurement is strongly influenced by the surface roughness 
conditions of the material and environmental conditions in the 
form of intensity of pollutant flow. 
2. As a function of time the magnitude of the leak currents of 
the pulse shapes tends to oscillate while for the leaked current 
the distorted sine form tends to be constant [3]. 

 

B. Electrical Tracking and Leakage Current 

Based on several analysis of isolator performance that 
has been done, found that the most severe damage to the 
isolator structure is the result of Electrical Tracking on the 
surface of the insulator. The process of Electrical Tracking is a 
typical phenomenon that occurs on the surface of the insulator 
due to the release of spots that arise on the surface induced. 
All are the result of surface wetting and the level of 
contamination. Once the tracking starts, the debit will be 
accelerated further and the path grows. Also so tracking 
happens. The insulation surface properties will be reduced and 
can not be recovered. Electrical Tracking on the surface of the 
material sample is caused by heating on the surface of the 
material in the event of a leakage current. The leakage current 
on the surface of the material occurs due to the contaminants 
that flow on the surface material. Different contaminants show 
various forms of Electrical Tracking. When the flashover of 
the voltage of air critical (Vc) is reached, the carbonization 
process occurs and the evaporation of water occurs. A 
permanent carbonization pathway is formed. This process is 
continuous and cumulative and eventually there is insulation 
damage. Surface discharge also occurs. Erosion on the surface 
of the sample is followed by the formation of filament pattern 
in which the resulting Electrical Tracking [4]. 

 

C. Surface Discharge 

When the condition is dry, the surface of the insulator 
has a high impedance and very small capacitive leakage 
current in the form of discharge occurs on the surface. When 
the surface conditions of the wet insulator cause the flow of 
electrolyte solution due to contaminants on the surface of the 
insulator. The resistive leakage current will flow on the 
conductive layer along the surface of the insulator. This 
leakage current is not uniform because the conduction layer is 
not evenly distributed on the surface of the insulator. At this 
stage, the surface equivalent circuit of the insulator is 
represented by a resistance Rw. Flowing of currents with 
considerable density causes increased temperature. Heat 
generated from leakage current can cause dryband to form. 
Equivalent circuit after dryband is represented by parallel 
resistor impedance (Rd) and capacitor (Cd). [3].  

The leakage current (LC), which is driven by the source 
voltage and collected at the tip of the ground isolator, provides 
a lot of useful information about the contamination of the 
contaminated state. The LC analysis is investigated based on 
the LC waveform and the frequency spectrum characteristics. 

ICITACEE 2017 114



It was found that the magnitude and content of LC harmonics, 
and discharge duration differ significantly during the test 
section where no visible degradation, as compared with its 
values at visible degradation onset. These findings can be used 
to detect early failure of high-voltage devices for outdoor 
insulation. When the insulator is wet, the resistive LC current 
flows, which is generally a lot of orders of magnitude higher 
than the capacitive current in the case of a dry insulator. LC 
produces a non-uniform heating of the contamination layer 
due to nonuniform resistivity of the conduction film. This 
eventually causes the dried band to form on the narrow part of 
the isolator where the LC surface density is highest. LC 
resistive insulator is then reduced or may even be lost due to 
high resistance of dry tape. Distribution of tension along the 
surface of contaminated wet insulators is not very uniform 
when dry bands are formed in series. Since almost all voltages 
applied in isolators appear in high resistive dry bands, this can 
result in air damage over dry bands. LCs along the isolator can 
be detected only when the power frequency energy voltage 
exceeds a certain positive or negative voltage threshold. LC 
becomes nonzero and follows the waveform of the power 
frequency wave as the energy voltage is above the threshold 
value. The release of electricity will cause high thermal spots 
developed on the root of the arc and thus lead to gradual 
erosion of the surface of the insulator. This repetitive 
discharge burns the surface of the insulator to create a 
carbonated area, and is called "surface tracking". Transition 
LC waveform, until flashover occurs grouped into different 
stages and there is a threshold where the flashover occurrence 
can be predicted. The possibility of flashover becoming higher 
when the quantity and harmonic content of the component 
stand out over a certain level [5]. 

 

D. Multisim  

Multisim is an application software that serves to draw 
and simulate the behavior of electronic circuits both analog 
and digital. This software is developed by National Instrument 
Company engaged in the production of electronic components. 
Multisim is the development of electronic circuit simulation 
software previously known as Electronics Workbench. With 
this Multisim software, we can model the properties of analog 
and digital circuit parameters.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Display Multisim Form 

Multisim's ability is able to model various circuit 
designs, test a circuit with possible components, check the 
properties of the whole circuit by performing AC/DC or 
transient analysis. With the completeness of a number of 
existing components we can make a combination of almost 
unlimited circuit design [6]. Display the multisim form as 
shown in Fig.5. 

 

E. Proteus Software  

Proteus is a combination of ISIS and ARES programs. By 
merging these two programs the electronic circuit schematic 
can be designed and simulated and made into a PCB layout. 
ISIS stands for Intelligent Schematic Input System and is one 
of the integrated simulation programs with Proteus and is the 
main program. ISIS is designed as a medium for drawing 
electronic circuit schematics in accordance with international 
standards. In ISIS also included a program of ProSpice which 
is useful to simulate circuit schematic, so ISIS can be an 
interactive circuit simulator program. ProSpice is designed on 
the basis of the SPICE3F5 programming language standard, so 
it can simulate a mix of interactive analog and digital 
components known as Interactive Mixed Mode Circuit 
Simulator. ISIS can simulate various types of microprocessors 
and microcontrollers, including the AVR family 
microcontroller. It is expected that by using this simulation 
program, the design of microcontroller based circuit can be 
more easily done and reduce production cost and save time. 
ISIS comes with a compiler program, so it can compile source 
code files such as Assembly into Hex files so that later can be 
used by the actual microcontroller [7].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6. Display of Proteus Form 

III. SIMULATION METHODOLOGY 

A. Multisim Simulation 

The method used to simulate the LC is to construct a 
circuit like Figure IV.1. Install a high voltage test source ie 3.5 
kVrms, 22 kΩ front resistance. Ampere Meter and Volt Meter 
on the input side, 10Kohm Potentiometer is installed to 
present the change of resistance in insulation. Ampere Meter 
and Volt Meter on the output side. Added several resistors are 
arranged in series and parallel to secure the voltage to be 
inserted into the oscilloscope on the output side. 
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Fig. 7. LC test simulation circuit 

Multisim provides many tools for measuring, the LC 
measurement method is used several tools include: 1 unit 
oscilloscope to see the input voltage and input current, Volt 
Meter to see the source voltage and input voltage on the 
insulation material installed before the Resistance. 1 ampere 
meter unit is needed to see the input current coming into 
insulation. After insulation resistance is installed 1 unit Amper 
meter to detect leakage current (LC) and 1 unit voltmeter to 
see the leakage voltage. 1 oscilloscope unit is required to see 
the LC wave and the leakage voltage that will be fed to the 
microcontroller for later on when data acquisition using 
microcontroller. The full range of simulated leakage current 
measurements can be seen in Fig. 8  

 
 
 
 
 

 
 
 
 
 
 

Fig. 8. Complete circuit of LC test of insulation 

B. Proteus Simualtion 

The method to simulate the output voltage and leakage 
current obtained in the multisim simulation, can be done by 
inputting the voltage and current in the microcontroller circuit 
created by using proteus software, as in Figure IV.3. 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 9. Complete circuit data acquisiton using Proteus 

IV. RESULTS AND DISCUSSION 

A. Simulation Measurement of Resistivity 

Multisim provides source voltage in the form of peak 
voltage (Vpk). In the IPT testing performed a test with a 
voltage rms 3500 Volts. So to get the voltage Vpk done 
calculation as follows: 

Vpk = Vrms x √2 
Vpk = 3500 x 1.4142 
Vpk = 4950 Vpk 
This Vpk voltage is input to the AC source voltage value 

for testing. The selection of potentiometers with 10 Mega 
Ohm prisoners to present insulation resistance was based on 
the analysis of experiments in the laboratory, that when no 
contaminant stream has caused leakage current, the Test 
Voltage (input) is 3514.8 Volt and the input Measured is 0.31 
mA (0.00031 Ampere) as shown in Fig. 10  

 
 
 
 
 
 
 
 
 

Fig. 10. Measurment of voltage and input current 

Then a calculation can be performed to determine the 
approximate value of the resistance on the material being 
tested or the insulation resistance tested for modeling in 
multisim is as follows: 

        Ohm 

Then chosen is close to the R with 10 Mega Ohm. 
In the test simulation, when the multisim program is in 

Run, gradually the resistance in insulation is gradually reduced 
by 5%. It starts with a 100% test of prisoners. 

TABLE I.  RT 5% PER STEP TO GET A REPLACEMENT  

No 
Rtest Vin Iin Rp 

% Volt Ampere Ohm 

1 100% 0,159 0,159000000 10.000.000,00 

2 95% 3470 0,001388000   9.500.000,00 

3 90% 3469 0,001402000   9.000.000,00 

4 85% 3468 0,001445000   8.500.000,00 

5 80% 3467 0,001524000   8.000.000,00 

6 75% 3464 0,001649000   7.500.000,00 

7 70% 3459 0,001845000   7.000.000,00 

8 65% 3453 0,002158000   6.500.000,00 

9 60% 3441 0,002699000   6.000.000,00 

10 55% 3417 0,003796000   5.500.000,00 

11 50% 3345 0,007042000   5.000.000,00 
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From table I it can be seen that, at the time of the 
insulation resistance tested 10 Mega Ohm, The voltage from 
the input side is considered short circuit, because the current is 
small and the resistance is large. When insulation resistance 
begins to shrink due to the contaminants flowing from phase 
to ground, the voltage detected decreases, the current becomes 
larger. The image of the simulation result on multisim is 
shown in Fig.11 

 
 
 
 
 
 
 
 
 
 
 
 
 

a. Testing Simulation R 100% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

b. Testing Simulation R 75% 

 
 
 
 
 
 
 
 
 
 
 
 

c. Testing Simulation R 50% 
 

Fig. 11. Simulation results with insulation (a) 100%, (b) 75% and (c) 50% 

B. Simulation Measurement of Leakage Current 

This leakage current measurement simulation can 
represent the ratio between the input current and the output 
current and the lost current which will be the ratio between the 

input and output currents in the experimental variation of 
100% to 50% resistance. As shown in Table II  

TABLE II.  INPUT AND OUTPUT CURRENT DATA 

No 
Rtest Iin Iout (Ileak) I loss 

% Ampere Ampere  Ampere 

1 100% 0,159000 0,0000000159 0,1589999841 

2 95% 0,001388 0,0003510500 0,0010369500 

3 90% 0,001402 0,0003796000 0,0010224000 

4 85% 0,001445 0,0004047690 0,0010402310 

5 80% 0,001524 0,0004315530 0,0010924470 

6 75% 0,001649 0,0004612390 0,0011877610 

7 70% 0,001845 0,0004947980 0,0013502020 

8 65% 0,002158 0,0005332820 0,0016247180 

9 60% 0,002699 0,0005780060 0,0021209940 

10 55% 0,003796 0,0006307240 0,0031652760 

11 50% 0,007042 0,0006938520 -0,0006938520 

 
From Table II a graph of the relationship between the 

input current and the output current, when testing the 
maximum resistance, the input current has not flowing. As the 
insulation resistance begins to shrink, then the output current 
or leakage current begins to flow. And this current will be fed 
to the microcontroller for further analysis. The graph is shown 
in Fig.12. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 12. Realtionship input current between output current 

 
 

The lost current can be searched with the following 
formula: Ilosses = Iinput - Ioutput (Ileak). Example calculation 
of current loss for resistance of 75%, known I input = 
0.001649 A and I output (Ileak) = 0.0004612390, then: 

Ilosses = 0,001649 - 0,0004612390 
Ilosses = 0,0011877610 Amper 
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C. Simulation of Data Acquisition using Proteus 

When the results of Vout and Iout (Ileak) are simulated 
with proteus, for example we take one of the experiments at R 
= 80%, then we get the data: 
V = 0.16866 Volt = 168.66 milliVolt. 
I = 0.0004315530 (given 100x reinforcement) then 
I = 0.004315530 = 43.15530 milliAmpere. 
The current 43.15530 is converted with a current sensor of 
1mV / 1mA, then the output voltage of the current sensor in 
milliVolt is V (I) = 43.15530x1 = 43,16mV. Images and 
simulation results in ADC values can be seen in Fig.13. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 13. Voltage and current value in decimal 

 
Conversion to the voltage of the Decimal Data can be 

done in the following way: 
Data Flow, Data_I = 9, ADC used 10 bits, Vref = 5 Volt, 

hence, 
I = Decimal Data * (Vref / 210) 
I = 9 * (5/1024) 
I = 9 * 0.0048828125 
I = 0.0439453125 A = 43.95 mA 

Data Voltage: Data_V = 35 ADC used 10 bits, Vref = 5 
Volt, then, Fx = 3500/5 = 700 
V = Vuji - (Decimal Data * (Vref / 210) * Fx) 
V = 3500 - (35 * (5/1024) * Fx) 
V = 3500 - (35 * 0,0048828125 * Fx) 
V = 3500 - (0,1708984375 * 700) 

V = 3500 - 119,62890625 
V = 3380.37 Volts 

 

V. CONCLUSION 

From the simulation it can be concluded that the 
Resistance Insulation Value of the material under test can be 
determined, as the initial step can be simulated on multisim 
program. Leakage current and leakage voltage flow when 
there is contaminan causing leakage current and leakage 
voltage from phase to ground. The leakage current values and 
the measured leakage voltage can be used to further analyze 
the relationship between the leakage current and the leakage 
voltage with the insulating resistance of the material under 
test. The value of leakage current and leakage voltage can be 
further analyzed to determine the energy used when testing the 
electrical tracking of the insulating material. Simulation using 
Proteus can simulate data acquisition in electrical tracking test. 
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Abstract—Many types of artificial intelligent machines have 

been used for decision making purposes. In VANET broadcast 

protocols, vehicles must decide the received messages are to be 

rebroadcast or not. Several attributes such as sender-to-receiver 

distance, sender-receiver speed difference, number of 

neighboring vehicles, as well as vehicle’s movement direction are 

important measures to take the broadcast decision. As the 

relationships of attributes to the broadcast decision cannot be 

mathematically defined, the use of a classifier-based artificial 

intelligence may approximately predict the relationships of all 

the incorporated attributes to such a decision.  As the decision is 

based on prediction, the use of multiple classifiers in decision 

making may increase accuracy. Therefore, this research employs 

a combined-classifiers at an abstract level to provide firmer 

broadcast decisions on VANET. Our research results justify that 

the performance of our combined multiple-classifiers 

outperformed a single-classifier scheme. The multi-classifiers 

scheme contributes to an average increase of 2.5% in reachability 

compared to that of the efficient counter–based scheme (ECS). 

The combined multi-classifiers scheme also improves the saving 

in rebroadcast tries by 38.9%. 

Keywords—Broadcast-storm, classifier, VANET, vehicular 

attribute. 

I. INTRODUCTION 

An efficient broadcast has always been a hot issue in 

broadcast protocol area. Several schemes have been available, 

from heuristic (e.g. probability-based, counter-based broadcast) 

to topology-based broadcast (e.g. distance-based broadcast). 

However, most of the solutions have used mostly only a few 

attributes (whether local or global), such as the use of sender-

to-receiver distance, number of message duplicates received, or 

even only employing probability to reduce the number of 

nodes/vehicles that rebroadcast messages to mitigate the 

broadcast-storm problem (the massive message redundancy, 

contention and collision) [1, 2, 3, 4]. 

In reality, considering many attributes in the broadcast 

decision mechanism may lead to a more efficient broadcast 

scheme. For example, a vehicle having a greater distance from 

the sender vehicle is more potential to rebroadcast messages 

than that of having a smaller distance. Likewise, a vehicle that 

has a higher speed differential to the sender is considered to be 

a better broadcast candidate as it will go out from the sender's 

radio coverage fast. The number of neighboring vehicles can 

also be used to select the rebroadcast candidates. The denser 

the neighbors, the smaller the probability for a vehicle to 

rebroadcast. Therefore, a multiple-attributes scheme are more 

probable to outperform a single-attribute scheme if such 

attributes are properly treated.  

To properly handle the attributes, a classification algorithm 

(known as a classifier or an expert) can be used to examine all 

the possible situations of the attributes dealing with current 

vehicular network situation. For example, a greater distance 

threshold should be applied for vehicles deserved rebroadcast 

in a dense network. However, a smaller threshold is required to 

maintain high network reachability. A classifier is able to 

recognize the input conditions of the attributes and to make 

decisions based on the knowledge obtained from prior training 

(called as model). Our work employs the following attributes: 

sender-to-receiver distance, number of message copies, 

vehicular density, as well as speed differential and movement 

direction. 

Discussion of the research are presented in what follows. 

Research in broadcast protocols are presented in section 2. 

Sections 3 and 4 discuss how our experiments are set up and 

experimented. Results of the study are presented and discussed 

in section 5 and conclusions can be found in section 6. 

II. THE BROADCAST-STORM MITIGATION SCHEMES 

One simple method to reduce the broadcast-storm is to use 

a probabilistic approach. The probabilistic based scheme uses 

probability mechanism for node selection rather than using a 

threshold mechanism (such as in distance-based threshold) for 

determining rebroadcast nodes. Basic broadcast techniques in 

VANETs follow either a 1-persistence or a p-persistence 

scheme. The 1-persistence scheme has the advantages of low 

complexity and high penetration rate, but creates massive 

redundancy. The p-persistence scheme may reduce message 

redundancy but may increase in total latency and degraded 

penetration rate. For example, literature [5] proposed three 

schemes: weighted p-persistence, slotted 1-persistence, and 

slotted p-persistence broadcast schemes, whilst literature [6] 

proposed an adaptive probabilistic based scheme that senses 

idle channel time to represent the broadcast probability. 

 

Proc. of 2017 4th Int. Conf. on Information Tech., Computer, and Electrical Engineering (ICITACEE), Oct 18-19, 2017, Semarang, Indonesia

978-1-5386-3947-4/17/$31.00 c©2017 IEEE 31



A Bi-directional Boost Converter-Based Non-Isolated 
DC-DC Transformer with Modular Solid-State 
Switches for Medium-/High-Voltage DC Grids 

 

Ahmed Elserougi1,2, Ahmed Massoud1, and Shehab Ahmed3 
1Electrical Dept., Qatar University, Doha, Qatar 

2Electrical Dept., Alexandria University, Alexandria, Egypt 
3Electrical Dept., Texas A&M University at Qatar, Doha, Qatar 

Abstract— In this paper, a bi-directional non-isolated dc-dc 
transformer is proposed, which can be used for connecting 
different dc voltage levels in medium-/high-voltage dc grids. The 
proposed dc-dc transformer is based on the conventional bi-
directional boost converter, but with modular solid-state switches 
to avoid the complexity of employing series-connected Insulated 
Gate Bipolar Transistors (IGBTs) to meet the high-voltage 
requirement. The modular solid-state switch consists of cascaded 
modules, where each module consists of Half-Bridge Sub-Module 
(HB-SM) along with clamping IGBT. Small module capacitance is 
required in the proposed architecture as it is used typically to 
clamp the module voltage, not to store the energy to be delivered 
to the load. This affects positively the lifetime of the dc-dc 
transformer. On the other hand, clamping IGBTs ensure a 
successful operation with balanced capacitors’ voltages without 
the need for voltage or current measurements. A detailed 
illustration for the proposed architecture is presented along with 
its operational modes and controller. Simulation results for a 
2MW 10 kV/25 kV dc-dc transformer are presented to show the 
viability of the proposed architecture.    

Keywords— Bi-directional converter; dc-dc transformer; 
modular solid-state switch. 

I.  INTRODUCTION 

The dc-dc transformer is an essential component in medium-
/high-voltage dc grids for connecting two different dc voltage 
levels [1]. The dc-dc transformer can be classified into isolated 
[2-5] and non-isolated [6-10]. In the isolated type, an isolation 
transformer is employed to isolate between the high- and low-
voltage sides. 

The conventional non-isolated dc-dc boost converters are not 
normally used for applications requiring high voltage gains 
because of the difficulties with the main switch stresses [1], as 
the employed switches are rated at the higher voltage level. To 
meet the required high-voltage rating of the switch, series-
connection of IGBTs [11], or multi-module dc-dc transformer 
configurations [9] can be used. In case of series connection of 
IGBTs, there are some challenges related to static and dynamic 
voltage sharing among the involved IGBTs. Active gate control 
can be deployed, yet with increasing system complexity [11]. 

 While in case of multi-module converters, there are two 
possible connections [9]: cascaded converters and series 
converters. In cascaded converters [9], the first converter has 
intermediate voltage stresses and high current stresses, while the 
second converter has high voltage stresses and low current 

stresses. In addition, there is a difficulty in the control due to the 
interaction between converters. In case of series converters with 
one dc input [9], each converter processes only half of the input 
power, which enhances the system efficiency, and the employed 
switches are rated at half of the total voltage stress, which is still 
high for one IGBT. To reduce the voltage rating of employed 
switches, multi-module (generally, n modules) can be employed 
by connecting their output in series, but their inputs should be 
isolated which necessitates isolating transformers. 

In order to meet the required high-voltage rating of switches 
in medium-/high-voltage applications without employing series-
connection of switches nor multi-module converters, multi-
module-cascaded high-voltage composite switch can be 
employed which enables recruiting low-voltage IGBTs in high-
voltage applications.  

In [12], a high-voltage composite switch, which is based on 
Modular Multilevel Converter (MMC), is proposed. This 
composite switch entails cascaded modules, where each module 
consists of a dc capacitor, a resistor, and four IGBTs (i.e. a Full-
Bridge Sub-Module (FB-SM)). The voltage balancing is 
guaranteed automatically during the conduction modes of this 
configuration. The main drawback is that the number of required 
gate drivers is four times that with the series-connected IGBTs. 

In this paper, a modular high-voltage switch with a reduced 
number of IGBTs is proposed for a bi-directional boost 
converter-based dc-dc transformer. The proposed modular 
switch entails cascaded modules, where each module consists of 
Half-Bridge SM (HB-SM) (each SM has two IGBTs and a small 
dc capacitor) along with clamping IGBT. The capacitance of the 
HB-SM is small, as the dc capacitor is used as a snubber circuit 
to clamp the voltage of the HB-SM not to store the energy to be 
delivered to the load. While clamping IGBTs are employed to 
ensure balanced capacitors’ voltages during the operation 
without the need for voltage or current measurement. The 
modular switch’s modules are operated with Marx concept, i.e. 
basic cell for Marx [13] is employed, where the capacitors are 
connected in parallel during the bypass mode (turn-on) of the 
modular switch, and are connected in series during the turn-off 
period of the modular switch. The HB-SMs’ capacitances should 
be selected small enough to ensure insignificant effect on the 
boost converter operation and to limit the inrush current 
emanated from the repetitive switching of modules’ capacitors 
during the operation. Detailed illustration and design for the 
proposed architecture are presented in the following sections.  
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Abstract—Measurements of power system quantities available 
through implementation of Phasor Measurement Unit (PMU) 
enables direct observations of power system oscillations. However 
the PMU data need to be processed to obtain the quantitative 
measures required to predict the condition of power system. In 
this paper, Hilbert Huang Transform (HHT) is used to process 
phasor measurement data from PMU to extract important 
parameters. These parameters are used to discriminate between 
stable and oscillation condition. Finally, some results using 
simulation data based on actual PMU data characteristic are 
presented and used for validation. 

Keywords—phasor measurement unit; Hilbert Huang 
Transform (HHT); power system oscillation. 

I.  INTRODUCTION 
With the development of phasor measurement units (PMU), 

power system parameter of phasor can now be observed. Data 
recorded from PMU are used to estimate the condition of 
power system in a wide area monitoring system. Due to 
limitations of PMU equipment specifications and error from 
measurement instrument, the data obtained by PMU may still 
have some errors[1]. However [1] shows that the differences of 
voltage phases angle from two PMU recorded data still can be 
used for analysis since it still has consistency. 

Meanwhile with the increasing of transmission capacity in 
Indonesia due to load demand growth, system operation has 
become more complex and low frequency oscillations have 
become a new problem. These low frequency oscillations are 
badly damped and can grow, potentially leading to unstable 
system operation with devastating consequences such as black 
out. Consequently the poorly damped oscillation has to be 
detected and used to predict the outcome of this effect. These 
low frequency oscillations are usually in the range of 0.1 to 2 
Hz [2]. The low frequency oscillation can be observed by 
monitoring phase angle of voltage between two points in power 
system network. Therefore phase angle that has been recorded 
by PMU has to be processed in order to identify the low 
frequency oscillation. 

Usually, modal analysis is used to study the problem of 
power oscillation [3]. This analysis need detailed model of 
power system network and then linearize the model around 
particular operating point [4]. However the phenomena of 

power oscillation depends on system structure, power system 
operating point, etc. which is varying over the time. Therefore 
to monitor the oscillation in real time, the modal analysis could 
not be used since modal analysis is very slow and to obtain the 
detailed model of power system is not easy. 

Other algorithm has been used to assess power system 
oscillation in [5]–[7]. In [8] various algorithms were compared 
and the results show that Hilbert-Huang Transform (HHT) 
method with Empirical Mode Decomposition (EMD) could be 
used to accurately estimate the power system oscillation for 
non-stationary signal. Thus, for real time data recorded by 
PMU the HHT method is best fit for identifying the oscillation. 

This paper demonstrates the application of HHT with EMD 
to extract parameter that can be used to identify low frequency 
oscillation in power system. Data which is processed by HHT 
is simulation data that has been treated to mimic the actual 
PMU data characteristic. For comparison, the data from stable 
condition in power system will be processed as well. This 
paper is organized as follow: section II presents the algorithm 
of HHT with EMD. The data and result of process is given in 
section III, while discussion is provided in section IV. In 
section V, conclusion of the paper is presented. 

II. HILBERT-HUANG TRANSFORM 
Hilbert–Huang transform (HHT) is a data-analysis method 

which is the empirical mode decomposition method (EMD). In 
HHT, complicated data is decomposed into a set of finite 
intrinsic mode functions (IMF) that admit well-behaved Hilbert 
transforms. Important characteristics of the original signal are 
shown by EMD. Each of these oscillatory modes is reflected by 
an intrinsic mode function (IMF) with provisions [9]: 

• The number of extreme and the number of zero-
crossings must either equal or differ at most by one 
from dataset. 

• The mean value of the envelope defined by the local 
maxima and the envelope defined by the local minima 
is zero at any point. 

All local extremes are identified to decompose any function 
such as a low-frequency signal s(t). All local maxima are then 
connected by a cubic spline line as shown in the upper 
envelope.  The procedure is repeated for the local minima to 
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Abstract— Companies, agencies and individuals currently use 
social media as a means of communication and business facilities, 
because through social media the staffs can connect globally in 
expressing ideas, feelings or emotions. However, social media 
users need to be aware of the security risk to their organization. 
In this paper, we present a perception of the risks, benefits, and 
strategies of social media applications developed from societies 
that use social media in the company by discussing existing 
regulations and how they apply to the use of social media by 
companies/institutions also to overcome this challenge. From this 
research, a solution is made for companies whose security rules 
are being used by the public. This regulatory framework can 
serve as a basis for establishing company internal policies for the 
use of social media by its employees. With the creation of policies 
that are the result of this study, companies that have the 
maximum ability in the field of information technology. 
Keywords— Social media, security risk, privacy, Security policy 

I.  INTRODUCTION 

Social media are common today. Social media is used for 
communication, from sending messages to sharing many 
things with the community and the people closest. The 
popularity of social media in the internet world has been 
widely used to build a network of friends to business 
networks, this forces businesses to adapt marketing strategies 
and involve social media as a marketing tool[1]. Some 
companies today are even actively creating specialized 
corporate social media communities such as corporate Twitter 
channels, YouTube channels, or Facebook fan pages. Social 
media are generally used for communication facilities in the 
company or as a media campaign and marketing[2]. 

The popularity of social media cannot be separated from 
the security risks that threaten users. The threat of this risk 
certainly affects the companies that are actively involved in 
social media and not alert[3]. Mistakes in using social media 
can lead to customer attacks, negative publicity and reputation 
damage to the company[4].  

In addition to this, organizations are also facing threats 
from their own employees who often post on social media on 
behalf of the organization either through their personal 

accounts or company accounts. Other risks received can 
include phishing, information leakage, malware to hacking. 

Social media policies are seen as an important part of the 
organization[5]. The regulatory framework is an important 
aspect of controlling the use of social media within 
corporations[6]. In this paper, we find the risks of using social 
media to develop more effective strategies to decrease the 
security threat by social media to companies through the 
establishment of a regulatory framework. 

II. SOCIAL MEDIA SECURITY RISKS 

The development of an increasingly modern era 
encourages the change of the system, either directly or 
indirectly, as in a company. Technological advances, 
especially the internet make the limitations of distance, time 
and cost can be easily overcome. Implementation of 
technology, in this case, to improve business, sales and buy of 
products is to use electronic commerce[7]. Company policies 
that are made for enterprise information security from social 
media are often only accepted for that purpose without being 
read and understood by users. The implications are privacy 
and security[8].  

Through good communication, a company will feel 
comfortable and cut the perception of corporate risk, and 
ultimately can influence consumers in determining decisions 
in a company through social media. In accordance with 
research conducted by Khailil Leonil (2015) which states that 
perceived risk perception of consumers have a significant 
impact on online decisions, and related to the existence of 
online fraud, the company always pay attention to the quality 
of service in terms of risk perception, this is due to perception 
Risk contains uncertainty of a risk situation in a company that 
is product risk, transaction risk and psychological risk[9].  

Understanding the perception of risk is needed[10]. 
Every person within a company has different perceptions of 
risk. A member of the IT department will see viruses or 
malware as a risk that could impact data loss on the company, 
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