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Abstract 
 

This paper presents an international joint project proposal between two student groups from Curtin 

University of Technology, Australia and Gadjah Mada University, Indonesia to develop a sustainable power 

and water supply for remote areas and disaster response and reconstruction in Indonesia. As a result of recent 

disasters that hit Indonesia, there are many people lost their access to a reliable power and water supply. 

Additionally, there are many remote areas and islands that still have no appropriate facility for admitting 

electricity due to geographical conditions that hinder the development of electricity grid connection because of 

uneconomic reason. The two student groups work together and come up with an idea to build a mini-grid 

hybrid power system with reverse osmosis desalination plant as a deferrable load. Through this project, 

students from Australia and Indonesia realize an international cooperation to participate in attaining The United 

Nations Millennium Development Goals, especially on eradicating extreme poverty and hunger, ensuring 

environmental sustainability and developing a global partnership for development. This project is selected as 

the finalist for the Mondialogo Engineering Award 2007, a partnership initiated by DaimlerChrysler and 

UNESCO. 
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Introduction 
The eradication of extreme poverty, the pledge of environmental sustainability and 

the development for global partnership to create a better world to live in, are part of the 
United Nations Millennium Development Goals, the achievements of which are targeted to 
occur in 2015. Some natural disasters that have crippled Indonesia, for example Aceh 
Tsunami in 2004, Yogyakarta earthquake in 2006, and Padang earthquake early this year, 
provided an avenue for concrete actions as part of the realisation of these goals. This project 
proposes the development of a sustainable disaster reconstruction process to elevate the 
standard of life of such communities in this developing country with the aim of attaining the 
UN Millennium Development Goals[1]. 

The purpose of this project is to provide sustainable power and water supply to 
remote areas, especially as part of an emergency relief in Indonesia by utilising renewable 
energy sources including solar energy and wind energy available in the particular areas. This 
would provide a significant improvement in the reconstruction process and thus improve the 
lives of the local community. It is also extremely probable that the addition of power and 
clean water supplies to these deprived rural areas will improve their living standards to be 
beyond their original conditions. 

This project proposal presents the design process, economic analysis and 
environmental considerations of a mini-grid hybrid power system with reverse osmosis 
desalination plant to provide electricity and a clean water supply for remote areas especially 
for disaster response and reconstruction. Experimental works on prototypes of a 5 kVA 
mini-grid hybrid power conditioner system, a reverse osmosis (RO) desalination plant rated 
at 5.5 kWh/day, and a Solar Water Pumping System (SWPS) rated at 375 Watts have been 
completed and the results are also depicted in this proposal as a technical verification to 
validate the system’s design. 

This proposal is constructed through an international dialogue with student groups 
from Curtin University of Technology in Australia and Gadjah Mada University in Indonesia 
and submitted to the Mondialogo Engineering Award 2007. Mondialogo Engineering Award 
is a partnership initiated by DaimlerChrysler and UNESCO, which encourages engineering 
students in developing and developed countries to form international teams and to create 
project proposals that address the United Nations Millennium Development Goals – 
especially poverty reduction and sustainable development to improve the quality of life in 
the developing world. 

The team at Curtin University fortunately possesses considerable prior knowledge in 
the area of remote area power supply (RAPS) especially for a renewable energy system as 
well as a reverse osmosis plant. Furthermore, there is extensive ongoing research with strong 
support from an established research centre, the Centre for Renewable Energy and 
Sustainable Technologies Australia (CRESTA). The system design developed prior to the 
initiation of this proposal was created to be modular with flexibility for upward and 
downward scaling. Due to this reason, the design is conducive for implementation in a real 
life project. Economic feasibility and environmental aspects had also been considered by the 
designer team. On the other hand, collaboration with Gadjah Mada University as a partner 
team is seen to benefit both parties as well as the local community, as it has an outstanding 
track record in education, research and community service in Indonesia and also is actively 
engaged with the disaster relief actions both in Aceh and Yogyakarta. 
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Intercultural Dialogue 
The intercultural dialogue plays a very important role in maintaining the 

sustainability of the project as constant communication between the two teams is crucial in 
the collaboration effort and to resolve any problems that arise. Moreover, the involvement of 
the local community is also important to ensure the success of the project and will be carried 
out throughout the life of the project through community education as well as in the building 
and maintenance stages of the project. This project will also provide the opportunity to 
mediate a transfer of technology to improve the lives of the underprivileged.  

The coordination of two cross-cultural groups with different backgrounds is a 
challenging task and the observed key of success in ensuring cooperation is properly planned 
and appropriately executed international dialogue. This dialogue has been conducted while 
taking into consideration the difference in language, way of thinking, and culture. At this 
stage of the project, communication has been mostly conducted through electronic mail with 
a few important documents sent via air mail.  

The concept of cooperation and intercultural dialogue that occurs within the project 
team and between the team and other stakeholders is illustrated in Figure 1. As can be seen 
from the diagram, two types of interaction occur among the three groups: the internal 
communication occurs among members of each individual group whereas the external 
communication exists between the groups. Currently, in the preliminary stage of the project, 
an extensive amount of internal communication occurs among the Curtin group to discuss 
mainly the design of the hybrid system, RO plant and SWPS and also in the Gadjah Mada 
group while performing preliminary site visits to check on the feasibility of implementation 
location. An enormous amount of communication has also occurred during the development 
of the project proposal.  

 
Figure 1 Concept of Project Cooperation and Intercultural Dialogue 

 

On the other hand, at the moment, external communication mainly exists between the 
Curtin team and the Gadjah Mada team to discuss the system in general, as well as the 
Gadjah Mada team and the local community while extracting necessary information on the 
site visits. Eventually, when the project is under way, all types of communication shown in 
the diagram should be strongly evident among the three groups to construct a successful 
project. One point that should be noted is that Figure 1 is a simplified diagram on the 
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concept of communication that will eventually occur in the project and only include the main 
stakeholders of the project. There is expected to be a few NGOs, such as CRESTA, EWB 
Australia, IEEE and others like Golden Key and World Vision, which will be involved in the 
project once funding is granted from Mondialogo through the MEA. Local government and 
local NGOs from Indonesia might also be involved in ensuring the successfulness of the 
implementation of the system. These other stakeholders, and possibly some others from 
industry partners, are intended to be involved to support the current project team and local 
community in terms of manpower and financial assistance should the need arise. 

System Proposed and Design Process 
There are two main activities in the Curtin – Gadjah Mada International Group 

during preparation for writing up the project proposal. The Gadjah Mada group conducting 
preliminary site visits to the disaster affected locations mainly in Yogyakarta concurrent 
with their student community services program run by the university, namely Kuliah Kerja 
Nyata (KKN). In these site visits they obtained necessary data such as potential water sources 
available in the surrounding areas, conditions of geographical, infrastructures in the locations, 
local organization exist in the area, NGOs and local government activities, etc. so that in the 
end it could be designed appropriate approaches for ensuring a sustainable engineering 
development by involving local communities. While in the Curtin group currently exists an 
on going research project on mini-grid hybrid power system and reverse osmosis plant by 
utilizing renewable energy technology, mainly as part of doctoral research project in the 
Centre for Renewable Energy and Sustainable Technologies Australia, CRESTA.  

The system proposed in this project is a mini-grid hybrid power system with reverse 
osmosis plant as a deferrable load. The AC coupling mini-grid hybrid power system 
configuration is shown in Figure 2. 

 
Figure 2 AC Coupling Mini-grid Hybrid Power System 

 

Design of mini-grid hybrid power system is done by utilising HOMER software from 
NREL – USA[2]. The detail of design processes can be found in the paper written by the 
authors which was published and presented in the First HOMER Webcast and available 
online through NREL website[3]. Curtin group also has managed to build and test 
performance on prototype of 5 kVA mini-grid hybrid power system and a reverse osmosis 
desalination plant rated at 5.5 kWh/day, and the detail process also can be found in the 
published paper in the AUPEC 2006 and WREN 2007 conference proceedings[4, 5]. The 
overall configuration of the mini-grid hybrid power system with reverse osmosis plant as a 
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deferrable load is shown in Figure 3 as the result of HOMER simulation, while the reverse 
osmosis system configuration is presented in Figure 4. 

 
Figure 3 Hybrid Power and Water System Configuration 

 

 
Figure 4 Reverse Osmosis Desalination Plant Configuration 

 

Control aspects of the mini-grid hybrid power and water supply system also have 
been dealt carefully by utilising PLC-SCADA system, and recently it was presented in the 
International Symposium of Power Electronics for Distributed Generation hosted by IEEE 
Power Electronics Society which was held in Hefei, China[6]. Image of SCADA/HMI for 
the Reverse Osmosis Desalination Plant test from the PC monitor can be seen in Figure 5. 
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Figure 5 SCADA Image of RO Test System 

 

As an additional to those two experimental works mentioned above, Curtin group 
also conducted test and experimental on the PV arrays upgrading for Solar Water Pumping 
System (SWPS) installed in Curtin University of Technology. From these activities, Curtin 
group gained much information and hand on experiences on that particular system and 
therefore it will be very beneficial for supporting the project proposal. Photograph of the 
SWPS installed at the backyard of the school is presented in Figure 6. 

 
Figure 6 Solar Water Pumping System installed at Curtin University of Technology 
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Opportunities 
Through this international cooperation project activities, student groups from Curtin 

University of Technology, Australia and Gadjah Mada University, Indonesia are realizing a 
great potential on implementing Mini-grid Hybrid Power System for remote areas and 
disaster relief actions and they are also learning about engineering management and project 
from a real life situations. This would be very beneficial for their future career and also for 
improving their awareness and commitment towards sustainable development in the world. 

The two student groups also belief that the technology they have been designing for 
this particular project is appropriate and suitable to be implemented in such an archipelagos 
country like Indonesia and any where else, where many remote areas and islands are still not 
connected to the electricity grid due to uneconomic and geographical reasons. The two 
student groups also would like to establish an embryo of an international joint research 
centre on renewable energy and sustainable development between two parties and thus 
strengthening the cooperation between two neighboring countries Indonesia – Australia on 
the implementation of appropriate technologies. 

Conclusions 
In the modern world of 21st century, it must be acknowledged that some nations are 

more privileged than others. Australia, as a developed country, is blessed with plenty of 
resources and the capability to utilize these resources for the benefit of its people. On the 
other hand, in its developing neighboring country of Indonesia, some people living in remote 
communities are even denied access to basic necessities, such as clean water. Through the 
Mondialogo Engineering Award 2007, two groups of dedicated students from Australia and 
Indonesia, who are aware of this gap in standard of living and are urged and obliged to help, 
are given the opportunity to prepare a proposal to improve the lives of the less privileged 
remote community who are also suffering from the natural disaster in Yogyakarta, Indonesia. 
It is believed that, through this small project, some improvements can gradually flow 
through to this community and eventually other communities with similar conditions. It is 
hoped that this project will give inspiration for those with plenty, to open their eyes to the 
suffering of their neighbors, and to lend a helping hand. 
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