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Preface: Human-Dedicated Sustainable Product and Process 
Design: Materials, Resources, and Energy 

Proceedings of the 4th International Conference on Engineering, 
Technology, and Industrial Application (ICETIA) 2017 

 

International Conference on Engineering, Technology and Industrial Application (ICETIA) is an 
international conference organized annually by the Engineering Faculty of Universitas Muhammadiyah 
Surakarta (UMS), known as the biggest private university in Central Java, Indonesia. The 4th ICETIA 
has been successfully held on 13-14 December 2017 at Alila Hotel, Surakarta, Central Java, Indonesia, 
attracting more than 300 participants. 

This year’s conference brought a theme of Human-Dedicated Sustainable Product and Process Design: 
Materials, Resources, and Energy. It provided an excellent atmosphere for academicians, researchers, 
industrial professionals and government bodies to share ideas and any breakthrough in terms of 
materials, resources and energy aiming at establishing sustainable industrial development.    

The committee received more than 200 papers, 174 of which were selected and presented in the 
conference. In these proceedings, the papers are then organized by grouping them into five sub-themes 
namely: (i) Sustainable Industrial Process and System Optimization, (ii) Product Design, Material and 
Building Engineering, (iii) Sustainable Infrastructure and Built Environment, (iv) Preservation, 
Conservation and Water Management, (v) Green Energy and Computing. It is expected that materials 
presented in these proceedings contribute constructively to create sustainable products and processes 
beneficial to humans. 

Surakarta, Indonesia 

7 March 2018 

 

Editorial Board 

Dr. Hari Prasetyo (Chief) 
Dr. Nurul Hidayati 
Dr. Eko Setiawan  
Dr. Tri Widayatno 
 

Human-Dedicated Sustainable Product and Process Design: Materials, Resources, and Energy
AIP Conf. Proc. 1977, 010001-1–010001-1; https://doi.org/10.1063/1.5042855

Published by AIP Publishing. 978-0-7354-1687-1/$30.00

010001-1

win 8
Highlight



27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 1/18

 MENU SIGN IN/REGISTER

 Conference Proceedings

HOME BROWSE MORE 

.  Table of Contents

 

 PREV  NEXT 

 

Conference date: 13–14 December 2017

Location: Surakarta, Indonesia

ISBN: 978-0-7354-1687-1

Editors: Hari Prasetyo, Nurul Hidayati, Eko Setiawan and Tri Widayatno

Volume number: 1977

Published: Jun 26, 2018

DISPLAY : 20 50 100 all

PRELIMINARY

HUMAN-DEDICATED SUSTAINABLE

PRODUCT AND PROCESS DESIGN:

MATERIALS, RESOURCES, AND

ENERGY: Proceedings of the 4th

International Conference on

Engineering, Technology, and Industrial

Application (ICETIA) 2017

BROWSE VOLUMES

https://oascentral.scitation.org/RealMedia/ads/click_lx.ads/aip.scitation.org/L17/878103633/Top/AIP/HA_Scilight_PhysicalSciences_2019/728x90_02.jpg/57674e726a567a514c696f4141316979?x
https://aip.scitation.org/action/showLogin?uri=%2Ftoc%2Fapc%2F1977%2F1%3Fsize%3D50
https://aip.scitation.org/
https://aip.scitation.org/journal/apc
https://aip.scitation.org/journal/apc
https://aip.scitation.org/toc/apc/current
https://aip.scitation.org/toc/apc/1976/1
https://aip.scitation.org/toc/apc/1974/1
https://aip.scitation.org/action/showLargeCover?issue=42277992
https://aip.scitation.org/toc/apc/1977/1?size=20
https://aip.scitation.org/toc/apc/1977/1?size=50
https://aip.scitation.org/toc/apc/1977/1?size=100
https://aip.scitation.org/toc/apc/1977/1?size=all
win 8
Highlight



27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 2/18

Free . June 2018

Preface: Human-Dedicated Sustainable Product and Process

Design: Materials, Resources, and Energy

AIP Conference Proceedings 1977, 010001 (2018); https://doi.org/10.1063/1.5042855

Free . June 2018

Sponsor: Human-Dedicated Sustainable Product and Process

Design: Materials, Resources, and Energy

AIP Conference Proceedings 1977, 010002 (2018); https://doi.org/10.1063/1.5042856

SUSTAINABLE INDUSTRIAL PROCESS AND SYSTEM
OPTIMIZATION

Free . June 2018

Spot welding of bimetallic white cast iron-nodular cast iron
Wiwik Purwadi, Beny Bandanadjaja, Ari Siswanto, and Dewi Idamayanti

AIP Conference Proceedings 1977, 020001 (2018); https://doi.org/10.1063/1.5042857

Free . June 2018

Implementation of modified P&O method as power optimizer

of solar panel under partial shading condition for battery

charging system





SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042855
https://doi.org/10.1063/1.5042855
https://aip.scitation.org/doi/10.1063/1.5042856
https://doi.org/10.1063/1.5042856
https://aip.scitation.org/doi/10.1063/1.5042857
https://aip.scitation.org/author/Purwadi%2C+Wiwik
https://aip.scitation.org/author/Bandanadjaja%2C+Beny
https://aip.scitation.org/author/Siswanto%2C+Ari
https://aip.scitation.org/author/Idamayanti%2C+Dewi
https://doi.org/10.1063/1.5042857
https://aip.scitation.org/doi/10.1063/1.5042858


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 3/18

Moh. Zaenal Efendi, Suhariningsih, Farid Dwi Murdianto, and Evi Inawati

AIP Conference Proceedings 1977, 020002 (2018); https://doi.org/10.1063/1.5042858

Free . June 2018

The optimization of soft body armor materials made from

carbon-aramid fiber using the Taguchi method
Hari Purnomo, Hardik Widananto, and Joko Sulistio

AIP Conference Proceedings 1977, 020003 (2018); https://doi.org/10.1063/1.5042859

Free . June 2018

Ergonomic analysis on driver seat of electric car and its

comparison with Lcgc car seat
R. Rifano, M. A. Ivananda, R. Ismail, H. Prastawa, and A. P. Bayuseno

AIP Conference Proceedings 1977, 020004 (2018); https://doi.org/10.1063/1.5042860

Free . June 2018

Study of fluids pressure in hydraulic press machine using L8

orthogonal array
Joko Yunianto Prihatin, Heri Kustanto, Slamet Pambudi, and Ignatius Henry Adi Nagoro

AIP Conference Proceedings 1977, 020005 (2018); https://doi.org/10.1063/1.5042861

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/author/Efendi%2C+Moh+Zaenal
https://aip.scitation.org/author/Suhariningsih
https://aip.scitation.org/author/Murdianto%2C+Farid+Dwi
https://aip.scitation.org/author/Inawati%2C+Evi
https://doi.org/10.1063/1.5042858
https://aip.scitation.org/doi/10.1063/1.5042859
https://aip.scitation.org/author/Purnomo%2C+Hari
https://aip.scitation.org/author/Widananto%2C+Hardik
https://aip.scitation.org/author/Sulistio%2C+Joko
https://doi.org/10.1063/1.5042859
https://aip.scitation.org/doi/10.1063/1.5042860
https://aip.scitation.org/author/Rifano%2C+R
https://aip.scitation.org/author/Ivananda%2C+M+A
https://aip.scitation.org/author/Ismail%2C+R
https://aip.scitation.org/author/Prastawa%2C+H
https://aip.scitation.org/author/Bayuseno%2C+A+P
https://doi.org/10.1063/1.5042860
https://aip.scitation.org/doi/10.1063/1.5042861
https://aip.scitation.org/author/Prihatin%2C+Joko+Yunianto
https://aip.scitation.org/author/Kustanto%2C+Heri
https://aip.scitation.org/author/Pambudi%2C+Slamet
https://aip.scitation.org/author/Nagoro%2C+Ignatius+Henry+Adi
https://doi.org/10.1063/1.5042861


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 4/18

Free . June 2018

Corrosion resistance improvement of aluminum under

anodizing process
Agung Setyo Darmawan, Tri Widodo Besar Riyadi, Abdul Hamid, Bambang Waluyo

Febriantoko, and Budi Satria Putra

AIP Conference Proceedings 1977, 020006 (2018); https://doi.org/10.1063/1.5042862

Free . June 2018

Design of crack detection system for concrete built

infrastructure based on fiber optic sensors
Fatimah Nur Hidayah, Wahyu Setia Budi, Kusworo Adi, and Supardjo

AIP Conference Proceedings 1977, 020007 (2018); https://doi.org/10.1063/1.5042863

Free . June 2018

Work environment engineering using HIRARC and 5S method
Buchari, Nazaruddin Matondang, and Nurhayati Sembiring

AIP Conference Proceedings 1977, 020008 (2018); https://doi.org/10.1063/1.5042864

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042862
https://aip.scitation.org/author/Darmawan%2C+Agung+Setyo
https://aip.scitation.org/author/Riyadi%2C+Tri+Widodo+Besar
https://aip.scitation.org/author/Hamid%2C+Abdul
https://aip.scitation.org/author/Febriantoko%2C+Bambang+Waluyo
https://aip.scitation.org/author/Putra%2C+Budi+Satria
https://doi.org/10.1063/1.5042862
https://aip.scitation.org/doi/10.1063/1.5042863
https://aip.scitation.org/author/Hidayah%2C+Fatimah+Nur
https://aip.scitation.org/author/Budi%2C+Wahyu+Setia
https://aip.scitation.org/author/Adi%2C+Kusworo
https://aip.scitation.org/author/Supardjo
https://doi.org/10.1063/1.5042863
https://aip.scitation.org/doi/10.1063/1.5042864
https://aip.scitation.org/author/Buchari
https://aip.scitation.org/author/Matondang%2C+Nazaruddin
https://aip.scitation.org/author/Sembiring%2C+Nurhayati
https://doi.org/10.1063/1.5042864


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 5/18

Free . June 2018

Hot compressed water extraction of curcumin from Curcuma

domestica Val
Mohamad Endy Yulianto, Vita Paramita, Indah Hartati, and Dwi Handayani

AIP Conference Proceedings 1977, 020009 (2018); https://doi.org/10.1063/1.5042865

Free . June 2018

Purification of red palm biodiesel by using K CO  based deep

eutectic solvent (DES) with glycerol as hydrogen bond donor

(HBD)
Renita Manurung, Aulia Arief, and Gilang Ramadhan Hutauruk

AIP Conference Proceedings 1977, 020010 (2018); https://doi.org/10.1063/1.5042866

Free . June 2018

Vitamin E extraction from red palm biodiesel by using K CO

based deep eutectic solvent with glycerol as hydrogen bond

donor
Renita Manurung, Gilang Ramadhan Hutauruk, and Aulia Arief

AIP Conference Proceedings 1977, 020011 (2018); https://doi.org/10.1063/1.5042867

Free . June 2018

SHOW ABSTRACT

2 3

SHOW ABSTRACT

2 3

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042865
https://aip.scitation.org/author/Yulianto%2C+Mohamad+Endy
https://aip.scitation.org/author/Paramita%2C+Vita
https://aip.scitation.org/author/Hartati%2C+Indah
https://aip.scitation.org/author/Handayani%2C+Dwi
https://doi.org/10.1063/1.5042865
https://aip.scitation.org/doi/10.1063/1.5042866
https://aip.scitation.org/author/Manurung%2C+Renita
https://aip.scitation.org/author/Arief%2C+Aulia
https://aip.scitation.org/author/Hutauruk%2C+Gilang+Ramadhan
https://doi.org/10.1063/1.5042866
https://aip.scitation.org/doi/10.1063/1.5042867
https://aip.scitation.org/author/Manurung%2C+Renita
https://aip.scitation.org/author/Hutauruk%2C+Gilang+Ramadhan
https://aip.scitation.org/author/Arief%2C+Aulia
https://doi.org/10.1063/1.5042867


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 6/18

Preparation of supercritical fluid extraction using dry ice and

exploration of equation of state to predict the operating

conditions
Endang Kwartiningsih, Wahyudi Budi Sediawan, Muslikhin Hidayat, and Ahmad

Tawfiequrrahman Yuliansyah

AIP Conference Proceedings 1977, 020012 (2018); https://doi.org/10.1063/1.5042868

Free . June 2018

The effect of pre-strain on the strength of welded joint
I. H. A. Nagoro, J. Y. Prihatin, B. R. Hilca, and Triyono

AIP Conference Proceedings 1977, 020013 (2018); https://doi.org/10.1063/1.5042869

Free . June 2018

Hazard identification, risk analysis and risk assessment on

high-rise building construction project
Anik Ratnaningsih, Yeny Dhokhikah, and Anisa Fitria

AIP Conference Proceedings 1977, 020014 (2018); https://doi.org/10.1063/1.5042870

Free . June 2018

Satellite image catalog system improvement based on process

innovation method

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042868
https://aip.scitation.org/author/Kwartiningsih%2C+Endang
https://aip.scitation.org/author/Sediawan%2C+Wahyudi+Budi
https://aip.scitation.org/author/Hidayat%2C+Muslikhin
https://aip.scitation.org/author/Yuliansyah%2C+Ahmad+Tawfiequrrahman
https://doi.org/10.1063/1.5042868
https://aip.scitation.org/doi/10.1063/1.5042869
https://aip.scitation.org/author/Nagoro%2C+I+H+A
https://aip.scitation.org/author/Prihatin%2C+J+Y
https://aip.scitation.org/author/Hilca%2C+B+R
https://aip.scitation.org/author/Triyono
https://doi.org/10.1063/1.5042869
https://aip.scitation.org/doi/10.1063/1.5042870
https://aip.scitation.org/author/Ratnaningsih%2C+Anik
https://aip.scitation.org/author/Dhokhikah%2C+Yeny
https://aip.scitation.org/author/Fitria%2C+Anisa
https://doi.org/10.1063/1.5042870
https://aip.scitation.org/doi/10.1063/1.5042871


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 7/18

Andie Setiyoko, Ruci Meiyanti, Nurbojatmiko, Syamsudin, Dana Indra Sensuse, and

Handrie Noprisson

AIP Conference Proceedings 1977, 020015 (2018); https://doi.org/10.1063/1.5042871

Free . June 2018

Implementing fairtrade requirements for ensuring the supply

chain sustainability: A case study of South Halmahera

agricultural products
Amalia Suzianti, Hajid Naufal Atthousi, Ian Berlian Pratama, and Zahrina Hasyati

AIP Conference Proceedings 1977, 020016 (2018); https://doi.org/10.1063/1.5042872

Free . June 2018

Design of transportation system of humanitarian aids logistic

using variable neighborhood search (VNS) algorithm: Case

study in Merapi eruption
Naniek Utami Handayani, Ary Arvianto, and Yuanita Sesariana

AIP Conference Proceedings 1977, 020017 (2018); https://doi.org/10.1063/1.5042873

Free . June 2018

Application of geoelectric method for groundwater

exploration from surface (A literature study)
Eva Rolia, and Dwita Sutjiningsih

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/author/Setiyoko%2C+Andie
https://aip.scitation.org/author/Meiyanti%2C+Ruci
https://aip.scitation.org/author/Nurbojatmiko
https://aip.scitation.org/author/Syamsudin
https://aip.scitation.org/author/Sensuse%2C+Dana+Indra
https://aip.scitation.org/author/Noprisson%2C+Handrie
https://doi.org/10.1063/1.5042871
https://aip.scitation.org/doi/10.1063/1.5042872
https://aip.scitation.org/author/Suzianti%2C+Amalia
https://aip.scitation.org/author/Atthousi%2C+Hajid+Naufal
https://aip.scitation.org/author/Pratama%2C+Ian+Berlian
https://aip.scitation.org/author/Hasyati%2C+Zahrina
https://doi.org/10.1063/1.5042872
https://aip.scitation.org/doi/10.1063/1.5042873
https://aip.scitation.org/author/Handayani%2C+Naniek+Utami
https://aip.scitation.org/author/Arvianto%2C+Ary
https://aip.scitation.org/author/Sesariana%2C+Yuanita
https://doi.org/10.1063/1.5042873
https://aip.scitation.org/doi/10.1063/1.5042874
https://aip.scitation.org/author/Rolia%2C+Eva
https://aip.scitation.org/author/Sutjiningsih%2C+Dwita


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 8/18

AIP Conference Proceedings 1977, 020018 (2018); https://doi.org/10.1063/1.5042874

Free . June 2018

Designing a chicken feed pellets machine using tapered roller

wheel model
Syaharuddin Rasyid, Muas Muchtar, and Tri Agus Susanto

AIP Conference Proceedings 1977, 020019 (2018); https://doi.org/10.1063/1.5042875

Free . June 2018

Predicting students’ performance in English class
Nunik Purwaningsih, and Diana Ross Arief

AIP Conference Proceedings 1977, 020020 (2018); https://doi.org/10.1063/1.5042876

Free . June 2018

Alternative selection scenarios of oil and gas using fuzzy

analytical hierarchy process (FAHP)
Dea Dana Lestari, Djoko Budiyanto Setyohadi, and Suyoto

AIP Conference Proceedings 1977, 020021 (2018); https://doi.org/10.1063/1.5042877

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT
BROWSE VOLUMES

https://doi.org/10.1063/1.5042874
https://aip.scitation.org/doi/10.1063/1.5042875
https://aip.scitation.org/author/Rasyid%2C+Syaharuddin
https://aip.scitation.org/author/Muchtar%2C+Muas
https://aip.scitation.org/author/Susanto%2C+Tri+Agus
https://doi.org/10.1063/1.5042875
https://aip.scitation.org/doi/10.1063/1.5042876
https://aip.scitation.org/author/Purwaningsih%2C+Nunik
https://aip.scitation.org/author/Arief%2C+Diana+Ross
https://doi.org/10.1063/1.5042876
https://aip.scitation.org/doi/10.1063/1.5042877
https://aip.scitation.org/author/Lestari%2C+Dea+Dana
https://aip.scitation.org/author/Setyohadi%2C+Djoko+Budiyanto
https://aip.scitation.org/author/Suyoto
https://doi.org/10.1063/1.5042877
win 8
Highlight



27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 9/18

Free . June 2018

Modelling the user interface design pattern for designing

Islamic e-commerce website using user centered design
David Mushthofa, Mira Kania Sabariah, and Veronikha Effendy

AIP Conference Proceedings 1977, 020022 (2018); https://doi.org/10.1063/1.5042878

Free . June 2018

The exploration through the factors affecting students’

adoption on m-learning technologies
Almed Hamzah, and Nurul Fatikah Muchlis

AIP Conference Proceedings 1977, 020023 (2018); https://doi.org/10.1063/1.5042879

Free . June 2018

Analysis of main cause factors and improvement

recommendation of IT disaster recovery problems: A case

study of XYZ organization
Esa Pawenang Panjiwa Putra, and Bobby A. A. Nazief

AIP Conference Proceedings 1977, 020024 (2018); https://doi.org/10.1063/1.5042880

Free . June 2018

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042878
https://aip.scitation.org/author/Mushthofa%2C+David
https://aip.scitation.org/author/Sabariah%2C+Mira+Kania
https://aip.scitation.org/author/Effendy%2C+Veronikha
https://doi.org/10.1063/1.5042878
https://aip.scitation.org/doi/10.1063/1.5042879
https://aip.scitation.org/author/Hamzah%2C+Almed
https://aip.scitation.org/author/Muchlis%2C+Nurul+Fatikah
https://doi.org/10.1063/1.5042879
https://aip.scitation.org/doi/10.1063/1.5042880
https://aip.scitation.org/author/Putra%2C+Esa+Pawenang+Panjiwa
https://aip.scitation.org/author/Nazief%2C+Bobby+A+A
https://doi.org/10.1063/1.5042880


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 10/18

Analysis of the barriers of cleaner production implementation

in Kampung Batik Semarang using interpretive structural

modeling approach
Darminto Pujotomo, Sriyanto, and Lenny Widyawati

AIP Conference Proceedings 1977, 020025 (2018); https://doi.org/10.1063/1.5042881

Free . June 2018

Pyrolysis with intermediate heating rate of palm kernel shells:

Effect temperature and catalyst on product distribution
Joko Waluyo, I. G. B. N. Makertihartha, and Herri Susanto

AIP Conference Proceedings 1977, 020026 (2018); https://doi.org/10.1063/1.5042882

Free . June 2018

Prevalence of musculoskeletal symptoms/disorders in tofu

industries in Kediri
Sri Rahayuningsih, Ari Widyanti, Lolyka D. Indrasari, and Herman R. Soetisna

AIP Conference Proceedings 1977, 020027 (2018); https://doi.org/10.1063/1.5042883

Free . June 2018

Preparation and characterization of oil palm shell activated

carbon by alkali chemical activation method

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042881
https://aip.scitation.org/author/Pujotomo%2C+Darminto
https://aip.scitation.org/author/Sriyanto
https://aip.scitation.org/author/Widyawati%2C+Lenny
https://doi.org/10.1063/1.5042881
https://aip.scitation.org/doi/10.1063/1.5042882
https://aip.scitation.org/author/Waluyo%2C+Joko
https://aip.scitation.org/author/Makertihartha%2C+I+G+B+N
https://aip.scitation.org/author/Susanto%2C+Herri
https://doi.org/10.1063/1.5042882
https://aip.scitation.org/doi/10.1063/1.5042883
https://aip.scitation.org/author/Rahayuningsih%2C+Sri
https://aip.scitation.org/author/Widyanti%2C+Ari
https://aip.scitation.org/author/Indrasari%2C+Lolyka+D
https://aip.scitation.org/author/Soetisna%2C+Herman+R
https://doi.org/10.1063/1.5042883
https://aip.scitation.org/doi/10.1063/1.5042884


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 11/18

Wahyuningsih, Zainal Abidin, Mohamad Endy Yulianto, Indah Hartati, and Eflita Yohana

AIP Conference Proceedings 1977, 020028 (2018); https://doi.org/10.1063/1.5042884

Free . June 2018

Ambient air monitoring of sulfur dioxide at Kalimati,

Tirtomartani, Kalasan, Sleman, Yogyakarta
Supriyanto, and Pepy Hapita Sari

AIP Conference Proceedings 1977, 020029 (2018); https://doi.org/10.1063/1.5042885

Free . June 2018

Outlet model of coaxial vacuum tube solar collector on

ethanol distillation
Sutomo, Mustafa, Sudarno, Sutrisno, and Tomi Tristono

AIP Conference Proceedings 1977, 020030 (2018); https://doi.org/10.1063/1.5042886

Free . June 2018

Effect of sputtering times on the properties of NiCr-Al
Tri Widodo Besar Riyadi, Tri Tjahjono, Bagus Radiant Utomo, Sarjito, Irianto, Suprapto, and

Tjipto Sujitno

AIP Conference Proceedings 1977, 020031 (2018); https://doi.org/10.1063/1.5042887

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/author/Wahyuningsih
https://aip.scitation.org/author/Abidin%2C+Zainal
https://aip.scitation.org/author/Yulianto%2C+Mohamad+Endy
https://aip.scitation.org/author/Hartati%2C+Indah
https://aip.scitation.org/author/Yohana%2C+Eflita
https://doi.org/10.1063/1.5042884
https://aip.scitation.org/doi/10.1063/1.5042885
https://aip.scitation.org/author/Supriyanto
https://aip.scitation.org/author/Sari%2C+Pepy+Hapita
https://doi.org/10.1063/1.5042885
https://aip.scitation.org/doi/10.1063/1.5042886
https://aip.scitation.org/author/Sutomo
https://aip.scitation.org/author/Mustafa
https://aip.scitation.org/author/Sudarno
https://aip.scitation.org/author/Sutrisno
https://aip.scitation.org/author/Tristono%2C+Tomi
https://doi.org/10.1063/1.5042886
https://aip.scitation.org/doi/10.1063/1.5042887
https://aip.scitation.org/author/Riyadi%2C+Tri+Widodo+Besar
https://aip.scitation.org/author/Tjahjono%2C+Tri
https://aip.scitation.org/author/Utomo%2C+Bagus+Radiant
https://aip.scitation.org/author/Sarjito
https://aip.scitation.org/author/Irianto
https://aip.scitation.org/author/Suprapto
https://aip.scitation.org/author/Sujitno%2C+Tjipto
https://doi.org/10.1063/1.5042887


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 12/18

Free . June 2018

M-health-based technology for handling cancer in women: A

literature review
Rahadian Kurniawan, Erika Ramadhani, Restu Rakhmawati, and Dimas Panji Eka J. P.

AIP Conference Proceedings 1977, 020032 (2018); https://doi.org/10.1063/1.5042888

Free . June 2018

The influence of replacement of course aggregate material

with crushed stone to the CBR value on Aggregate Class B
Arif Budiarto

AIP Conference Proceedings 1977, 020033 (2018); https://doi.org/10.1063/1.5042889

Free . June 2018

Developing modified fuzzy multi actor–multi level decision

making in appraisal of mass transit system in the greater

Jakarta area, Indonesia
Rudi Sugiono Suyono, and Heru Purboyo H. P.

AIP Conference Proceedings 1977, 020034 (2018); https://doi.org/10.1063/1.5042890

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042888
https://aip.scitation.org/author/Kurniawan%2C+Rahadian
https://aip.scitation.org/author/Ramadhani%2C+Erika
https://aip.scitation.org/author/Rakhmawati%2C+Restu
https://aip.scitation.org/author/J+P%2C+Dimas+Panji+Eka
https://doi.org/10.1063/1.5042888
https://aip.scitation.org/doi/10.1063/1.5042889
https://aip.scitation.org/author/Budiarto%2C+Arif
https://doi.org/10.1063/1.5042889
https://aip.scitation.org/doi/10.1063/1.5042890
https://aip.scitation.org/author/Suyono%2C+Rudi+Sugiono
https://aip.scitation.org/author/H+P%2C+Heru+Purboyo
https://doi.org/10.1063/1.5042890


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 13/18

Free . June 2018

Reduction of Indonesia iron ore using biomass palm kernel

shell charcoal: Effect of residence time
Fendy Aristo Kusnadi, and Rochim B. Cahyono

AIP Conference Proceedings 1977, 020035 (2018); https://doi.org/10.1063/1.5042891

Free . June 2018

Tar decomposition over porous low-grade iron ore
Rochim Bakti Cahyono, Muslikhin Hidayat, and Tomohiro Akiyama

AIP Conference Proceedings 1977, 020036 (2018); https://doi.org/10.1063/1.5042892

Free . June 2018

Nanoemulsion production of ginger oil from enzymatic

extraction of isolated cow rumen enzyme
Dwi Handayani, Rizka Amalia, M. Endy Yulianto, and Murni

AIP Conference Proceedings 1977, 020037 (2018); https://doi.org/10.1063/1.5042893

Free . June 2018

Inland container depots effect for import container terminal

performance at Koja container terminal, Jakarta based on

optimization–simulation model

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042891
https://aip.scitation.org/author/Kusnadi%2C+Fendy+Aristo
https://aip.scitation.org/author/Cahyono%2C+Rochim+B
https://doi.org/10.1063/1.5042891
https://aip.scitation.org/doi/10.1063/1.5042892
https://aip.scitation.org/author/Cahyono%2C+Rochim+Bakti
https://aip.scitation.org/author/Hidayat%2C+Muslikhin
https://aip.scitation.org/author/Akiyama%2C+Tomohiro
https://doi.org/10.1063/1.5042892
https://aip.scitation.org/doi/10.1063/1.5042893
https://aip.scitation.org/author/Handayani%2C+Dwi
https://aip.scitation.org/author/Amalia%2C+Rizka
https://aip.scitation.org/author/Yulianto%2C+M+Endy
https://aip.scitation.org/author/Murni
https://doi.org/10.1063/1.5042893
https://aip.scitation.org/doi/10.1063/1.5042894


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 14/18

Ferry Rusgiyarto, Ade Sjafruddin, Russ Bona Frazila, Suprayogi, and Jzolanda Tsavalista

Burhani

AIP Conference Proceedings 1977, 020038 (2018); https://doi.org/10.1063/1.5042894

Free . June 2018

Hybrid model of particle swarm and ant colony optimization in

lecture schedule preparation
Farida Yunita, Pranowo, and Albertus Joko Santoso

AIP Conference Proceedings 1977, 020039 (2018); https://doi.org/10.1063/1.5042895

Free . June 2018

The prediction of indoor air quality in office room using

artificial neural network
Jouvan Chandra Pratama Putra, Safrilah, and Mohammad Ihsan

AIP Conference Proceedings 1977, 020040 (2018); https://doi.org/10.1063/1.5042896

Free . June 2018

Mode choice model for working trip under risk and uncertainty
Sylvia Indriany, Ade Sjafruddin, Aine Kusumawati, and Widyarini Weningtyas

AIP Conference Proceedings 1977, 020041 (2018); https://doi.org/10.1063/1.5042897

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/author/Rusgiyarto%2C+Ferry
https://aip.scitation.org/author/Sjafruddin%2C+Ade
https://aip.scitation.org/author/Frazila%2C+Russ+Bona
https://aip.scitation.org/author/Suprayogi
https://aip.scitation.org/author/Burhani%2C+Jzolanda+Tsavalista
https://doi.org/10.1063/1.5042894
https://aip.scitation.org/doi/10.1063/1.5042895
https://aip.scitation.org/author/Yunita%2C+Farida
https://aip.scitation.org/author/Pranowo
https://aip.scitation.org/author/Santoso%2C+Albertus+Joko
https://doi.org/10.1063/1.5042895
https://aip.scitation.org/doi/10.1063/1.5042896
https://aip.scitation.org/author/Putra%2C+Jouvan+Chandra+Pratama
https://aip.scitation.org/author/Safrilah
https://aip.scitation.org/author/Ihsan%2C+Mohammad
https://doi.org/10.1063/1.5042896
https://aip.scitation.org/doi/10.1063/1.5042897
https://aip.scitation.org/author/Indriany%2C+Sylvia
https://aip.scitation.org/author/Sjafruddin%2C+Ade
https://aip.scitation.org/author/Kusumawati%2C+Aine
https://aip.scitation.org/author/Weningtyas%2C+Widyarini
https://doi.org/10.1063/1.5042897


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 15/18

Free . June 2018

Evaluation of reverberation time of class room
Jouvan Chandra Pratama Putra, Irna Rahmaniar, and Rabiyanti

AIP Conference Proceedings 1977, 020042 (2018); https://doi.org/10.1063/1.5042898

Free . June 2018

Knowledge-sharing culture readiness analysis as a preliminary

of knowledge management system: (Case study of Astra

Manufacturing Polytechnic)
Abdi Suryadinata Telaga, Anggun Fadhlin Librianti, and Putri Ayu Rahayu

AIP Conference Proceedings 1977, 020043 (2018); https://doi.org/10.1063/1.5042899

Free . June 2018

Iris recognition based on distance similarity and PCA
Yuslena Sari, Muhammad Alkaff, and Ricardus Anggi Pramunendar

AIP Conference Proceedings 1977, 020044 (2018); https://doi.org/10.1063/1.5042900

Free . June 2018

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042898
https://aip.scitation.org/author/Putra%2C+Jouvan+Chandra+Pratama
https://aip.scitation.org/author/Rahmaniar%2C+Irna
https://aip.scitation.org/author/Rabiyanti
https://doi.org/10.1063/1.5042898
https://aip.scitation.org/doi/10.1063/1.5042899
https://aip.scitation.org/author/Telaga%2C+Abdi+Suryadinata
https://aip.scitation.org/author/Librianti%2C+Anggun+Fadhlin
https://aip.scitation.org/author/Rahayu%2C+Putri+Ayu
https://doi.org/10.1063/1.5042899
https://aip.scitation.org/doi/10.1063/1.5042900
https://aip.scitation.org/author/Sari%2C+Yuslena
https://aip.scitation.org/author/Alkaff%2C+Muhammad
https://aip.scitation.org/author/Pramunendar%2C+Ricardus+Anggi
https://doi.org/10.1063/1.5042900


27/5/2019 AIP Conference Proceedings: Vol 1977, No 1

https://aip.scitation.org/toc/apc/1977/1?size=50&expanded=1977 16/18

Classification of coastal and Inland Batik using GLCM and

Canberra Distance
Yuslena Sari, Muhammad Alkaff, and Ricardus Anggi Pramunendar

AIP Conference Proceedings 1977, 020045 (2018); https://doi.org/10.1063/1.5042901

Free . June 2018

Performance of similarity algorithms for statement mapping in

a SWOT analysis application
Agus Makmun, and Husni Thamrin

AIP Conference Proceedings 1977, 020046 (2018); https://doi.org/10.1063/1.5042902

Free . June 2018

Mathematical modeling of drying kinetics of ginger slices
Rosdanelli Hasibuan, and Muhammad Bairuni

AIP Conference Proceedings 1977, 020047 (2018); https://doi.org/10.1063/1.5042903

Free . June 2018

Workplace instruments testing for university occupation
P. Vitasari, Dayal Gustopo, and Budi Fathoni

AIP Conference Proceedings 1977, 020048 (2018); https://doi.org/10.1063/1.5042904

SHOW ABSTRACT

SHOW ABSTRACT

SHOW ABSTRACT

BROWSE VOLUMES

https://aip.scitation.org/doi/10.1063/1.5042901
https://aip.scitation.org/author/Sari%2C+Yuslena
https://aip.scitation.org/author/Alkaff%2C+Muhammad
https://aip.scitation.org/author/Pramunendar%2C+Ricardus+Anggi
https://doi.org/10.1063/1.5042901
https://aip.scitation.org/doi/10.1063/1.5042902
https://aip.scitation.org/author/Makmun%2C+Agus
https://aip.scitation.org/author/Thamrin%2C+Husni
https://doi.org/10.1063/1.5042902
https://aip.scitation.org/doi/10.1063/1.5042903
https://aip.scitation.org/author/Hasibuan%2C+Rosdanelli
https://aip.scitation.org/author/Bairuni%2C+Muhammad
https://doi.org/10.1063/1.5042903
https://aip.scitation.org/doi/10.1063/1.5042904
https://aip.scitation.org/author/Vitasari%2C+P
https://aip.scitation.org/author/Gustopo%2C+Dayal
https://aip.scitation.org/author/Fathoni%2C+Budi
https://doi.org/10.1063/1.5042904


Alternative Selection Scenarios of Oil and Gas Using Fuzzy 
Analytical Hierarchy Process (FAHP) 

Dea Dana Lestari1, a), Djoko Budiyanto Setyohadi1, b) and Suyoto1, c) 

1Master student of Informatics Engineering, Universitas Atma Jaya Yogyakarta, Yogyakarta, Indonesia 
 

a)corresponding email: deadanalestari@gmail.com 
b)djoko.bdy@gmail.com 
c)suyoto@staff.uajy.ac.id 

Abstract. In the petroleum world, oil and gas resources exploitation activities will be carried out continuously until the 
production reach the limit of economic boundaries, where the quality of production is not good anymore. Before it 
happens, the experts will arrange reserve activities to anticipate any losses if the contract period of the company is still 
long. This research proposes the development of oil and gas field scenarios in the use of Fuzzy AHP to assist petroleum 
experts in designing efficient and effective scenarios. In this way, it will assist the petroleum expert in dealing with the 
problem of loss and proper decision making. 

INTRODUCTION 

There are three things that are important for the company regarding with the quality, the yield,  and current oil 
prices [1]. The production of oil and gas that continuosly produces large volume will be inversely proportional to the 
declining resources [2]. It will have adverse impact for the company if the oil and gas production reaches the 
economic limit [3]. Economic limit is the unfavorable condition of oil and gas production in which the supply 
cannot be traded or processed into basic needs. If the company's exploitation contract is still long and production 
goes down to the ecomonic limit, the oil experts should undertake particular oil field development scenario [4]. The 
development scenario is the addition of activities to the exploitation of oil wells due to the declining yields and 
conditions such as oil trapped in stone basins [5]. 

Scenario activities require data production of at least the last five years, and it is necessary to observe the graph 
of the oil well production curve. This study used a fuzzy logic analytical hierarchy process (FAHP) to address the 
ambigous data from the past production results, and to forecast the future production results and to assist petroleum 
experts in designing decision-making scenarios. 

LITERATURE REVIEW 

Decision Support System (DSS) 

Decision support systems are the theories used for multi-criteria evaluation and decision-making [6]. DSS will be 
interconnected with information systems by analyzing and summarizing data to assist users in decision making [7]. 
There are seven sub-fields of DSS that can be used [8], namely: personal decision support system (PDSS) for the 
manager or small manager group, Group Support System (GSS) for communication in a group work; Negotiation 
Support System (NSS) for negotiations between businesses; Intelligent Decision Support System (IDSS) using 
artificial intelligence for decision support; Knowledge Management based DSS (KMDSS) for individuals and 
organizations in storing data; Data Warehousing (DW) for large-scale data to support the decision; and the 
Corporate Reporting and Analysis System focuses on executive information systems (EIS), business intelligence 
(BI), corporate performance management system (CPM) to analyze information and reporting and analysis tools. 

Human-Dedicated Sustainable Product and Process Design: Materials, Resources, and Energy
AIP Conf. Proc. 1977, 020021-1–020021-8; https://doi.org/10.1063/1.5042877

Published by AIP Publishing. 978-0-7354-1687-1/$30.00

020021-1

win 8
Highlight



The decision support system (DSS) method is superior in solving the problem with the final result by using the 
ranking, but the DSS can cause different assessment of each assessor in the standard of agree or disagree [8]. 

Fuzzy Analytical Hierarchy Process (FAHP) 

Fuzzy Analytical Hierarchy Process (FAHP) is a theory that uses priority scale and criteria according to expert 
consideration and compares the criteria with comparison scale [9]. Static data of exploitation activities conducted by 
petroleum companies in the future can be estimate by using FAHP [10]. Initially, it needs an analysis of an object 
for the purpose of reducing the cryptic data before performing the calculations [11]. The process performed is 
illustrated in Figure 1. 

 
Defining Objectives

Defining Main Criteria and Sub Criteria

Giving Rating In Each Criterion and Sub
Criteria

Do a Pair-wise Comparison

Calculations Using Fuzzy Analytical
Hierarchy Process

Finish

calculate the value of CI, CR, and Lamda
Maximum

 
FIGURE 1. The Process Flow of FAHP Method 

Decline Curve Analysis (DCA) 

Despite of its simplicity, DCA is a theory with promising advantages. It a production curve data of at least the 
last 5 {five} years to be used as a reference in the next production level [12]. DCA can also be used in estimating 
reserves and predicting long-term production rates [13]. The data used is analysis of the previous curve of oil well 
production, which shows a decline trend [14]. Petroleum experts have to consider several risks before making 
scenarios for further action if oil production has eventually decreased. By using the FAHP method, petroleum 
experts can use the DCA data to determine the proper and suitable injection in the scenario [15]. Figure 2 shows the 
production vs time graph that could explain the Decline Curve Analysis or the downward trend in oil well yield 
pattern. This pattern will be used to forecast the future production yield. 

 
FIGURE 2. Production Rate Chart vs Time 

020021-2



Enhanced Oil Recovery (EOR) 

In fact oil and gas prices is increasing from year to year, in which the need for oil and gas in a country increases 
by 1.5%. To continuously obtain oil and gas results, petroleum engineers will need to conduct a second drilling stage 
using enhanced oil recovery (EOR) injection technique on oil wells [16]. The enhanced oil recovery method (EOR) 
is a method of taking crude oil trapped within the porous rock [17]. Moreover, there are a variety of additional 
technique that can be used, such as the injection process, secondary process, and tertiary process. 

RESEARCH METHODOLOGY 

In this study, the FAHP was to overcome the cryptic data on previous oil production data and to get the best 
ranking as an alternative in deciding the oil and gas development scenario to be done. 

Schematic Design of Research Methods 

The steps used in this study are described in Figure 3, in which the blue line indicates the initial stage of data 
collection and the red line indicates the FAHP process used to obtain an alternative ranking for oil field development 
scenarios. The main purpose of this research was to get the ranking of scenarios as continued oil field development. 

 

START

Data collection
1. Method of Study Library
2. Field Studies
- Observation
- Interview

Research data

Do a pair-wise
comparison

calculate the value of CI,
CR, and Maximum lamda

Calculations using fuzzy
analytical hierarchy
process (FAHP)

Calculation of FAHP
Synthesis value Calculates fuzzy vector values

and coordinate values

Calculate the value of
normalization

Best ranking

FINISH

problem formulation

contribution

notes

 
FIGURE 3. Contribution in Research Scheme 

Decision Hierarchy Structure 

Decision trees are built to gain goals in solving, and weighting problems [18]. The decision tree is described in 
Figure 4 below. 

Preparatory stage 

There are three parts in this stage. The first part is technical support, which includes preparation of equipment, 
transportation, and road construction. The second part is to determine the geographic location, which encompasses 
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geological, geophysical, seismic, and pebble surveys. The last part is the management part, which is to calculating 
the amount of costs before production. 

Analysis Stage 

There are five parts in this stage. The first part is oil production results, which is by providing information about 
field data, wells, number of layers, economic limit, and production time packed into one production result. The data 
is useful to determine the next stage in the injection part. The second part is contract field, which shows about time 
period of the area may be exploited in accordance with the agreement. The third part is product price, in which the 
decline in prices will lead to the increase in demand, and consequently, the decrease in production decreases. 
Conversely, the rise in production will lead to the rise in, profits, then the value of investment also increases. It can 
be used as an investment in finding new inventions. The forth part is product quality, or the production-analysis 
phase, in which the result that reaches the target of the economic limit can be categorized as low yield and vice 
versa. The last part is management part, which is to calculate the total cost of production obtained.  

Injection Stage 

This stage is divided into three parts. This stage is also the development of method from the analysis phase 
packed into several scenarios. The implementation of scenario will be used as a comparison in which the economic 
value of each scenario will be calculate to get the best ranking. The first part is injection  process, which includes 
infill method (adding new wells), and workover (long well maintenance) that can be moved into production, 
cleaning well, acidizing, and fracturing.  The second part is secondary process, which uses an injection method using 
water or gas, depending on the location conditions in the production area, either it contains more water or gas. The 
third part is tertiary process or enhanced oil recovery (EOR) as an injection method using chemical substances, 
miscible, moisture or oil. 
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FIGURE 4. Decision Hierarchy Structure 
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Comparison Scale 

The establishment of comparison matrix is done for the initial phase of FAHP calculation. Subsequently,  it will 
give weight and get the normalization value for alternative ranking search. The comparative scale is needed to give 
the weight of each criterion [9]. Table 1 shows the scale used in this study. 

TABLE 1. The Comparison Scale 
Level The definition Description 

1 Equally important Both elements have the same influence. 

3 Slighlty more important Experience and judgment slightly favors one element compared to 
another. 

5 More important One element is more preferred and its dominance is practically evident, 
in compared with another. 

7 Very important One of the elements is proved to be highly preferred and its dominance 
is practically evident, in compared with another. 

9 Absolutely very important One element is proven to beabsolutely preferred in compared with 
another, upon conviction 

2,4,6,8 Moderate grades It is indencisive to give of two elements with adjacent importance. 

RESULTS AND ANALYSIS 

The establishment of the decision tree, and the comparison scale, was followed the performance of the FAHP 
calculation based on the following meassure: 
Step 1 : Create a matrix paired by using the value of the comparison scale and divide the part by the number of 
rows. 
Step 2 : Sum the weights of each row and divide them by the amount of data. 
Step 3 : Determine the max value of lambda, CI, and CR with the following formula: 

 

 λ max : Sum up the weights and and the number per line  (1) 
 CI : ( λ max– number of row ) – (number of row -1)  (2) 
   (3) 

          
Step 4 : Perform normalization calculations from finding fuzzy vector values and coordinate values. 
Step 5 : Perform do all the calculations on the criteria and subcriteria, then apply the case study to determine the 
best ranking. 

First, the calculation of the normalization value in the criteria section in Table 2 is as follows: 

TABLE 2.  The normalization of the main criteria 
Criteria  preparation analysis injection 

preparation 1.00 0.50 0.33 
analysis 2.00 1.00 0.50 
injection 3.00 2.00 1.00 

to
tal  6.00 3.50 1.83 

Normalization 
 0.35 0.22 0.43 

 
From Table 2, the normalization value of the criteria section can be determined, in which  the preparation stage 

was 0.35, the analysis stage was 0.22 and the injection stage was 0.43. Subsequently, for normalization value in sub 
section of each criterion was done, Table 3 as follows:  
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TABLE 3. The sub-criteria normalization of the preparation section 
Sub Criteria  pp1 pp2 pp3 

pp1 1.00 2.00 3.00 
pp2 0.50 1.00 2.00 
pp3 0.33 0.50 1.00 

total  1.83 3.50 6.00 
Normalization 

 0.37 0.33 0.30 
 
From Table 3, the normalization value of sub-criteria of preparation section can be determined in which 

technical support was 0.37 geographic location was 0.33, and management was 0.30. Table 4 provides the 
normalization value in the analysis  of sub-criteria as follows: 

TABLE 4.  The sub-criteria normalization of the analysis part 
Sub Criteria aa1 aa2 aa3 aa4 aa5 

aa1 1.00 3.00 2.00 2.00 0.50 
aa2 0.33 1.00 0.50 0.50 0.33 
aa3 0.50 2.00 1.00 0.50 0.50 
aa3 0.50 2.00 2.00 1.00 0.50 
aa5 2.00 3.00 2.00 2.00 1.00 
total 4.33 11.00 7.50 6.00 2.83 

Normalization 
 0.20 0.13 0.25 0.24 0.18 

 
From Table 4, the normalization value of sub-criteria of the analysis was 0.20 for oil production, 0.13 for 

contract field, 0.25 for product price, 0.24 for product quality, and 0.18 for management. Furthermore, Table 5 the 
normalization value in sub-section of injection criteria as follows: 

TABLE 5. The sub-criteria normalization of the injection part 
Sub Criteria in1 in2 in3 

in1 1.00 2.00 3.00 
in2 0.50 1.00 2.00 
in3 0.33 0.50 1.00 

total 1.83 3.50 6.00 
Normalization 

0.43 0.39 0.18 
 
From Table 5 the normalization value of injection part of sub-criteria was 0.43 for injection method, 0.39 for 

secondary process, and 0.18 for tertiary process. 

CASE STUDY 

After calculating the normalization value of each criterion and sub-criteria, the calculations in the case study 
section was done, by using three scenarios in the injection section in order to rank the best scenarios for the 
development of the oil field. (Table 6)  
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TABLE 6. The normalization of case study section of injection scenario A 
Case Scenario A A B C 

A 1.00 0.50 2.00 
B 2.00 1.00 3.00 
C 0.33 0.50 1.00 

Normalization 
0.33 0.37 0.30 

 
From Table 6, the normalization value of scenario 1 where the value of a was 0.33, B was 0.37, and C was 0.30. 

Subsequently, Table 7 present the normalization value obtained from scenario 2 as follows. 
From Table 7, the normalization value of scenario 2 obtained the value of A was 0.3, B was 0.37, and C was 

0.33. Subsequently, Table 8 demonstrates the normalization value obtained from scenario 3 as follows: 

TABLE 7.  The normalization of case study section of injection scenario B 
Case Scenario B A B C 

A 1.00 0.33 0.50 
B 3.00 1.00 2.00 
C 2.00 0.50 1.00 

Normalization 
0.30 0.37 0.33 

TABLE 8. The normalization of case study of injection scenario C 
Case Scenario C A B C 

A 1,00 0,50 0,50 
B 2,00 1,00 1,00 
C 2,00 1,00 1,00 

Normalization 
0,30 0,38 0,32 

From Table 8, the normalization value was obtained from scenario 3, in which the value of a was 0.3, B was 
0.38, and C was 0.32. Subsequently, Table 9 shows the overall scenario with the normalization value of the criteria 
and sub-criteria to obtain the best rank of alternative oil and gas field development. 

TABLE 9.  The ranking based on the results of normalization  
Global Preparation Analysis Injection Global Weight Rank 

Weight (W) 0.35 0.22 0.43   

Alternative 

A 0.34 0.41 0.30 0.326 3.00 
B 0.34 0.41 0.38 0.339 1.00 
C 0.34 0.41 0.32 0.335 2.00 

 

CONCLUSION 

In the study research for oil field development using Fuzzy AHP method, the results of the three developed 
scenarios were gained in which the best yield was obtained from scenario B with value 0.339. The second is 
scenario C with value of 0.335 and the last one is scenario A with value of 0.326. Petroleum experts can use 
scenario B first, then scenario C scenario A respectively for oil and gas field development. This research can be used 
for long-term scenario determination and in more than three scenarios. This research is very effective and efficient 
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to assist decision makers in choosing the best scenario at the injection stage that will be done and can provide 
information for the petroleum companies in decision making in the future.  
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