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Summary of the Mid-Term Review Results

I. Outline of the Project

Country:

The People’s Democratic Republic of Algeria

Project title:
Sahara Solar Energy Research Center Project

Issue/Sector: Renewable Energy

Cooperation scheme: Technical Cooperation (SATREPS)

Division in charge: Industrial Development
and Public Policy Department

Total cost: JPY 300,000,000

Period of (R/D): Partner Country’s Implementing Organization:
Cooperation | November, 2011 to University of Science and Technology of Oran “Mohamed
November, 2016 Boudiaf (USTO-MB), Saida University, Renewable Energy
(Extension): Development Cente (CDER) Adrar
(FIU): Supporting Organization in Japan:
(E/N) (Grant Aid) Tokyo University, Tokyo Institute of Technology, Hirosaki

University, Chubu University, National Institute of
Informatics, National Institute for Materials Science, etc.

Related Cooperation:

1. Background of the Project

The economy of the People’s Democratic Republic of Algeria (hereinafter referred to as “Algeria™) has
been in strong condition with increasing oil and natural gas export due to surge of energy price in recent
years. Thus both trade and current balance surplus have expanding continuously. Since 2005, the GDP
per capita has achieved more than 10% in surplus and also is becoming middle-income country level with
around $ 4,000 per capita.

However, employment absorption rate of this sector is only 2% of the total. Such sectional economic
structure to the same sector (occupied about 98% of export, approximately 50% of GDP and approximately
75% of revenue of Algeria) become factors of social anxiety such as expansion of income inequality and
social disparities and so on.

President Abdelaziz Bouteflika won the presidential election three times consecutively and has established
the "Algeria National Action Plan 2009". The plan takes up diversification of industry and the human resource
development for the diversification as high priority issue, and the plan draw up various policies toward the
correction of disparities such as 1) expansion of opportunities for practical professional education 2) of
higher education (increasing the number of undergraduate student up to two million and 50% increase of
the professors in five years), and 3) job creation for three million people

In particular, the plan emphasizes on the science and technology.100 billion Dinars (about 130 billion yen
worth) plans to be granted for scientific research over five years.

At the same time, in the field of the mainstay energy sector, Algerian government plans to figure out the
overall picture oil and natural gas of Algerian national energy resources (new mining sites and reserves) and
to carry on research study aimed to strategic utilization. In addition, as a priority research topics Algerian
government takes up aggressive research development (such as development of policy and regulations,
promotion of research and development, and industrialization) related to next generation renewable energy

such as solar power generation in view to promote diversification of energy.




Particularly, solar power generation is placed as the most important issue in terms of promoting science
and technology, formulating and creating new jobs opportunity, and industries, in addition expanding local
power supply network and stable power supply.

Internationally, in the absence of energy committee in Africa, Algerian government advocated an
establishment of African Energy Commission (African Energy Commission: AFREC) (the headquarters is
located in Algiers), and realized the commission taking over the seven years this Commission. It has become
a driving force to promote mutually complementary cooperation and integration of energy in continent
scale.

In addition, Algerian government proposed clean development mechanism in the region based on three
components such as 1) reduction of flare gas by devising and implementation of trans-Sahara gas pipeline
project linking from Niger and Nigeria to Algeria, 2) securing resources for solar power and improvement of
energy efficiency and 3) strengthening network of intra-African research institutions. Algerian government
functions as a base to spread new technology to African countries and of natural energy supply. Moreover
in the COP-new phase development, Algerian government plays a leading role for search of global warming
prevention measures in Africa as African Group chairman.

In this circumstance, Algerian government has positioned “solar power generation” as the top priority field
for next generation energy, thus Algerian government requested assistance to Japan which owes advanced
technology in this field, through the "global issues corresponding international science and technology
cooperation™.

The project has a purpose to verify the possibility of sustained expansion of solar breeder (solar power
plants and solar silicon factory), and to establish basic research of new earth energy system (performance of
solar cells, introduction of a superconducting cable) and to establish basic human resources development.
The project consists of six supporting fields such as 1) thermodynamic process of silicon manufacturing, 2)
silicon manufacturing test plant, 3) capacity of solar cells, 4)operation of high-temperature superconducting
cable, 5) Web-Based E-Learning System introduction, 6) Holding a workshop of Sahara solar energy
technology development. The project has been carried out with USTO-MB, Saida University and CDER
Adrar as a counterpart (C/P) organization. The project has implemented in the plan for five years from
November 2010 to November 2015, currently one expert in long-term expert as a project coordinator has
been dispatched.

In the respect of five years period cooperation, the objective of this mid-term review is to lead
recommendation to the project activities in the future as well as evaluate and confirm the Activities and
Outputs.

2. Project Overview
(1) Project Purpose
To verify the feasibility of sustainable scaling up of the solar breeder concept (construction of Si solar cell
plants and solar power plants) and to establish basic research and education for new global energy supply
system.

(2) Outputs

[Output 1]
To develop Si reduction process not from the widely used silica stone but from abundant sand in the desert
by designing new thermodynamics for Si production.
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[Output 2]

To construct a Si production test plant from sand and to establish Si reduction process in Algeria.
[Output 3]
To find problems and solutions in the use of solar cells in the desert by accumulating quantitative data about
cell performance such as efficiency and reliability and to find new applications of solar energy in this area.
[Output 4]
To point out problems with operation of high critical temperature superconducting cable system and to find
out solutions for them.
[Output 5]
To establish bases for energy engineering education in the Africa area and to perform remote education by
complex education system with the use of WebELS system which was developed in Japan.

[Output 6]

Organizing Annual Sahara Solar Energy Workshop alternately in Japan and Algeria.

(3) Inputs
Japanese side:

Dispatch of Experts: Twenty nine short-term experts/researchers and one long-term expert (Project
Coordinator)

Equipment *( )Number of procurement in the project:

Scanning Electron Microscope(SEM-EDX) (1), Atomic Force Microscope (AFM) (1), Optical
microscope(1), Deionized water (DIW) (1), Solar Panel monitoring(1), Weather monitor(1) and
WeDbELS server(1)

Trainings in Japan: 14 persons

Total Cost: JPY 148,327,000 (by the end of March 2014)

Algerian side:

Assignment of counterpart personnel: Thirty six persons in total

Provision of facilities: Working spaces for Japanese experts and installation space for WebELS and for
procured equipment in laboratories in USTO-MB

Local cost: Approximately 47,925,000 DA (as of middle of May, 2014)

I1. Review Team

Members of Mr. Kaoru Suzuki, Leader, Senior Advisor, Industrial Development and Public Policy
Review Team Department, JICA
Mr. Takayuki Kurita, Evaluation Analysis, Senior Consultant, I[CONS Inc.

Mr. Noboru Okada, Interpreter, Japan International Cooperation Center

Period of Review | May 4 to 15, 2014 Type of Evaluation: mid-term review

I11. Results of Review

1. Summary of Achievements
(1) Activities under Output 1
1-1 To design thermodynamics for Si production process: 100% had been achieved.
1-2 Purification of sands from the desert: 100% had been achieved.
1-3 To develop Si reduction techniques from the sands (SiQ2) in the desert (*solely in Japan) : 66% had
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been achieved, and the activity expects to be 100% achieved by around October, 2014.

(2) Activities under Output 2
2-1 To tune the reduction apparatus in Japan:
66% had been achieved, and the activity expects to be 100% achieved by around October, 2014.
2-2 To set up the reduction apparatus in Algeria:
0% had been achieved, and the activity expects to be 100% achieved by February, 2015.
2-3 To establish the Si reduction process in Algeria:
0% had been achieved, and the activity expects to be 100% achieved by February, 2015.

(3) Activities under Output 3
3-1 To get and set up solar panels: 100% had been achieved.

3-2 To collect the data and to find problems and solutions:
70% had been achieved and the activity expects to be 100% achieved by September, 2015.

3-3 To find applications: 60% had been achieved and the activity expects to be 100% achieved by
December, 2015.

(4) Activities under Output 4
4-1 To get and set up measurement system: 100% had been achieved.
4-2 To collect and analyze data: 60% had been achieved and the activity expects to be 100% achieved by
around September, 2015.

(5) Activities under Output 5
5-1 To establish infra-structure for the use of WebELS system and to educate instructors in Algeria: 80%
had been achieved and the activity expects to be 100% achieved by May, 2014.
5-2 To support the research works in SSERC at USTO and to educate engineers in the field of global
energy by the use of WebELS: 80% had been achieved and the activity expects to be 100% achieved
by November, 2015.

(6) Activities under Output 6

6-1 Organizing Annual Sahara Solar Energy Workshop alternately in Japan and Algeria:
80% had been achieved and the activity expects to be 100% achieved by May, 2015.

2. Summary of Evaluation Results
(1) Relevance
Industrial structure of Algeria is heavily dependent on hydrocarbon-related industries. However, depletion
of hydrocarbon resources, industry decline associated therewith are concerned in the future. In “Programme
Quinquennal des Investissements Publics (2011-2014) ,, move away from hydrocarbon dependence, and
the Algerian government, shows the promotion of renewable energy-based deployment, including solar
energy. In the policy, the project which utilizes sand of vast desert in Algeria, and promotes solar power
meets the needs of Algeria. Research of Superconducting field is the first trial in Algeria in particular, the
expectations of the Algerian side is also high. Moreover, in order to promote the development of industrial
infrastructure, Japanese cooperation policy for Algeria, has contents providing technical cooperation in the
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two sides of the development of industrial human resources and strengthening of infrastructure technology
for the purpose of diversification of industrial structure. Therefore the project purpose is consistent with the
Japanese cooperation policy.

(2) Effectiveness
Achievement of the Outputs
[Output 1]
<Indicator of Output 1> “To obtain Si with a B/P concentrations of less than 10 ppm with the use of the new
reduction method from SiOz in 2015” .
In laboratory level in Japan, both Silica and Si reduction have already achieved the indicators (Si with B/P
concentration is less than 10ppm). In Algeria the experiment has been conducting in parallel and the results
is achieving gradually to the indicator level.

[Output 2]
<Indicator of Output 2> “To construct a Si plant with a production rate of 1 ton/year”.

As of April, 2014, the project has tuned Si reduction test plant at Hirosaki University. In addition, Hirosaki
University accepted Algerian students and short-term trainees and they have had trainings to operate the test
plant after the plant is transferred to Algeria. The test plant expects to be transported to Algeria and installed
around February, 2015. In addition, USTO-MB haves sufficient space for installation of the test plant.

Electrical and plumbing works plan to be conducted for the installation of the test plant.

[Output 3]
<Indicator of Output 3> “To obtain operational records of two types of solar cells at least for more than two

years to accumulate quantitative data about cell performance such as efficiency and reliability”.

It took a longer time to customs clearance, installation of equipment and the research for solar cell was
delayed for two years. Consequently the project installed 5 types of solar cells at Saida University in
December, 2013. Staff of USTO-MB collects the data (electric and meteorological data) since the installation
of solar cell and send it to Japan every month. The project plans to find application for solar cell operation
in desert area in both Algerian and Japanese side in parallel from 2015 based on the data.

[Output 4]
<Indicator of Output 4> “To obtain consecutive temperature data in the ground of Algeria for more than 100
days for burying the superconductor cables”
It took three months to customs clearance, installation of temperature measuring equipment was delayed.
However, installing the underground temperature measuring equipment in September 2013, and the project
started to measure the earth temperature. Data of two months from November has disappeared due to

malfunction of the equipment for a while (a clear cause is unknown). However, equipment maintenance of
the Algerian side is conducted properly, and the measurement has been performed, measurement of more
than 100 days already achieved. By measuring for several years including summer season (around August)
the future issues for superconducting introduction expects to be clear. At present, the project got a result that
superconducting cable operation will not be problem for a depth of 2.75m underground level.
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[Output 5]
<Indicator of Output 5>
5-1 *“To introduce the WebELS server and the meeting system to USTO-MB”
WebELS server was installed at USTO and Saida University, and WebELS system can be utilized in
Algeria (both for Leaning and for Meeting).
5-2 “To educate more than 8 engineers a year by the energy engineering course through E-learning and to
educate 5 Ph.D. students in total”
Total number of people who have taken the energy engineering lecture in USTO-MB is, a total of
29, including 14 training staffs, 5 administrator class, 10 Ph.D. students. Moreover, the project has

conducted a meeting 5 times with WebELS, which has been utilized by a number of stakeholders.

[Output 6]
<Indicator of Output 6> “Organizing Annual Sahara Solar Energy Workshop alternately in Japan and Algeria”

Sahara Solar Energy Workshop has been held every year until 2014, Algerian side also participated in the

workshop.

Achievement of the Project Purpose

Two verification indicators set for achieving the Project Purpose are partially realized. Each indicator and
their degree of achievements are as follows.

Indicator 1) “Current feasibility situation of sustainable solar breeding with solar power plants and cell
production plants.”
[Degree of achievement]

Core technologies of the project are Silica purification and Silica reduction process. The experiment has
been conducted in Japan and Algerian side, Si is produced in both technologies, and Si reduction technology
was verified. At present the experiments have been carried out at the laboratory level. In order that solar
breeder is going to achieve the future, as a test plant plans to be installed in USTO-MB, scaling up the
experiment, the project is required to enhance the results of the experiment. Furthermore, it is expected to
develop a technology with further research funds and cooperation of researchers and private sectors.

Indicator 2) “Current situation of establishing basic research and education for new global energy supply
system”.
[Degree of achievement]

In addition to joint research in Algeria, the project has accepted students from Algeria (14 researchers)

and short-term trainees in Tokyo University, Hirosaki University, and the National Institute of Informatics.
The equipment needed for research, system of WebELS has also been improved gradually. In addition,
USTO-MB has established master and Ph.D. program of photovoltaic technology and superconductivity
technology to conduct continuous research. Thus, the basis for human resource development of the Algerian
side now being deployed in human-physical plane.

(3) Efficiency
Efficiency of Inputs:
Due to 1) the hostage restraint incident happened in Algeria in January 2013 and 2) the delay of customs
clearance, some activities delay regarding to Output 1, Output 3 and Output 4.

XV




Regarding dispatch of Japanese experts, In each field of research, appropriate researchers are assigned.
Also the experts are dispatched in proper timing and period. Regarding provision of equipment, as it took
a long time for custom clearance, there were some cases that the project activities were delayed such as
experiments and meteorological data collection had not been able to be conducted. However the equipment
is provided properly in terms of quality and quantity.

Regarding training in Japan, as the activity in Algeria by Japanese experts is limited, the training in Japan
and receiving students are utilized effectively in order to achieve the project purpose. In particular, it is
confirmed that by being exposed to Japanese research in training in Japan, motivation of C/P is increased.
These inputs contribute to promote each activity.

Regarding input from Algerian side, appropriate number of Algerian C/P has been assigned for every
activities, the C/P also has sufficient capacity to implement cooperation research. In addition, Algerian C/P
properly arranges the budget for the project to the issues under the Algerian responsibility.

Efficiency of Activities:
Both USTO-MB and Saida University utilize the existing laboratories for collaborative research. Also the
research content is being investigated in Japanese implementing organizations that utilize the accumulated

research results. Research being verified in the project has been implemented to the Tokyo University; the
superiority of Japanese technology is high and reliable.

Building of USTO-MB was designed by a Japanese architect (Kenzo Tange). Japanese government had
implemented “Project for the University of Science and Technology of Oran” (1989-92), and the follow-
up cooperation (2007) thereafter. The experimental equipment which was installed in the laboratory under
these previous projects has been utilized until now. This project has been carried out on the basis of the
good cooperation with Japan for many years, and these implementations contribute to the creation of project
outputs.

In addition the improvement of the communication between Japan and Algeria that make it contribute for
efficiency of the project. The following three factors are the reasons.

1) The understanding of the actual status in Algeria has been well-understood through the receiving

students and short-term trainee from C/P.
2) English language ability of C/P is improved (There are some C/P who study at language school).
3) The Project coordinator has been assigned.

(4) Impact
Through the project activities and dissemination of the results of the research, positive impact is confirmed
in some parts.
Effect of solar breeder project has been announced gradually through the presentation of the research such
as international workshop and thesis. In the result, it commands the attention of not only domestic energy-

related enterprises and surrounding countries such as Tunisia but also Turkmenistan and Mongolia.

(5) Sustainability
Policy and Other Support:

Based on “Programme Quinquennal des Investissements Publics”, Algeria has promoted the diversification
of energy, including solar energy. Therefore, it is expected that policy support is continued cooperation after
the end of the project. Under the circumstances, the promotion of solar energy with realization of solar
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breeder is required even in view of industrial structure, from the energy structure of Algeria.

Financial Aspects:
Currently matters burdened by Algerian side have been done properly, and budget of Algerian side plans
to be arranged for assignment of researchers and equipment operation and maintenance.

Organizational Aspects:

As many of the researchers of Saida University are USTO-MB graduates, exchanges among researchers
have been originally and actively carried out. CDER Adrar also plays a role of renewable energy research
institutions in Algeria. Based on the structure, Japanese side also plans to continue the research of the
project. In addition, USTO-MB has established master's and Ph.D. program for the training of researchers

(in the fields of solar energy and superconductivity). Moreover USTO-MB has a concept to integrate two
laboratories of USTO-MB in the future to utilize as a research base for solar breeder. Thus, it is expected that
the cooperation research be conducting in progress while maintaining the cooperation even after completion
of the project.

Technical Aspects:

Through cooperation research in the project human development of each field has been conducted,
consequently research outputs have achieved. After completion of the project the cooperation research plans
to be conducted and technical follow-up system is establishing gradually.

3. Factors That Promoted Realization of Effects
(1) Factors Relevant to Planning
None.

(2) Factors Relevant to the Implementation Process

Rector and vice rector of USTO-MB is strongly interested in the project, and researchers of Algeria
and Japanese researchers have also built a strong relationship of trust through the project activities until
now. Under such circumstances, the Japanese researchers have also made a presentation of research results
actively. Therefore awareness of the project among other organization (such as Saida University, CDER
Adrar) as well as whole USTO-MB is very high. Under such strong top management, by posting information
such as that the project make presentation about research results actively, based on a strong system as
“vertical” and “horizontal”, the project has been conducted.

Although the project activity period in Algeria is very limited, in each activity, technology have been
transferred steadily through joint research between Algerian side and Japanese side utilizing e-mail and
WebELS system installed in the project. Voluntary activities of C/P can be confirmed in each activity such
as C/P manufacture necessary experiment equipment and conduct experiment of Si reduction. Joint research
have been conducted through Training in Japan, the international students, joint research is progressing
steadily. Particularly, motivation of C/P is increasing highly by experiencing Japanese research field site in
training in Japan. Besides, system to conduct experiment in Algeria has been improved gradually through
installation of procured equipment. Organizationally, Algerian side has been built a system of researcher
training by establishing master and Ph.D. program in the field of solar energy and superconductivity. With
high motivation of C/P, enhancement of equipment and organization strengthening, the joint research has
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been conducted steadily toward the achievement of the project purpose achievement. These circumstances
contribute to create the project output.

4. Factors that impeded realization of effects
(1) Factors Relevant to Planning
None.

(2) Factors Relevant to the Implementation Process
The project implementation delayed due to the Great East Japan Earthquake in March, 2011 and hostage
restraint incident in January, 2013.

5. Conclusion

As of mid-term review, the research field which the project has supported is expected to contribute to
verify the feasibility of sustainable scaling up of the solar breeder concept (construction of Si solar cell plant
and solar power plants) and to establish the basement for research and educational activities on new global
energy supply system.

In particular high motivation and leadership of Algerian side which has been built under the strong
relationship with Japanese researchers has contributed to achieving project purpose and outputs.

Therefore even the completion of the project joint research expects to be conducted continuously under

the framework of Japan and Algeria cooperation policy.

6. Recommendations

(1) Preparation to install Si reduction test plant (Output 2)
A Si reduction test plant schedules to be installed around February 2015. Therefore, it is necessary to
secure electric power supply, to conduct plumbing work and to confirm load-bearing of laboratory floor
before installation. Further, it is also expected to secure consumables required for the experiment and
operation and maintenance.

(2) Installation of ADSL line (Output 5)
It is expected to improve environment that WebELS can be utilized properly by installing ADSL line
immediately in order to conduct human resource development more effectively.

(3) Safety measure for equipment (Output 1, 3 and 4)
It is expected to take safety measure continuously for equipment which has been procured and installed
under the project.

(4) Dissemination of the research result of the project continuously through international SSB
workshop and Public Relation activities (Output 6)
In order to increase the social and economic impacts of the project, (through conference presentations), it
is expected that research results of the project is announced in public and even within USTO-MB.

7. Lessons Learned
In SATREPS project, it is assumed that dispatch of Japanese experts is limited, and experiment equipment
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is not sufficient of C/P organization. Therefore it is important 1) to give C/P opportunities to experience
experiments and then 2) to install procured equipment in the early stage, and 3) to improve environment
to conduct experiment in the C/P organization in order to achieve output effectively. Moreover, it is also
important to create environment to conduct activities smoothly by obtaining understanding from a top of
C/P organization and by proving information such as research results actively.

8. Follow-up Situation
(Not applicable)
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1. OUTLINE OF THE MID-TERM REVIEW

1-1. Background of the Review

The Japanese Technical Cooperation for “Sahara Solar Energy Research Center Project” (hereinafter
referred to as “the project”) in accordance with the Agreement on Technical Cooperation between the
Government of Japan (GoJ) and the Government of the People’s Democratic Republic of Algeria signed
on December 7, 2004 was launched in November 2010, Since the project has reached the halfway point,
Japan International Cooperation Agency (JICA) has determined to conduct a mid-term review study for
the purpose of reviewing the achievements of activities of the project, evaluating them, and suggesting
directions for latter half period of the project.

1-2. Objectives of the Review

The objectives of the Mid-term Review are:

(1) To identify the extent of achievement of the project purpose and outputs based on the R/D, the PDM,
and the PO;

{2} To identify the positive issues and negative issues, if any, for project implementation;

(3) To evaluate the Project in terms of the five criteria (relevance, effectiveness, efficiency, impact and
sustainability); and

{4) To make recommendations on necessary measures for improvement of the Project.

1-3. Methods of the Review
The Mid-term Review is conducted:
(1) jointly by Algerian and Japanese review teams (hereafter referred to as “the Joint Review Team™);
(2) by collecting data and information through;
i) examining the reports and documents prepared by the Project.
ii} interviewing Japanese experts/researchers, Algerian counterparts (C/Ps), and authorities
concerned.
iii) observing the Project sites.
(3) by assessing the degree of achievement of the Project; and
(4} by analyzing the overall achievement based on the five evaluation criterta listed below
i} Relevance: It measures the extent to which the Project is consistent with the priorities and
policies of the target group, Government of Algeria and Gol.
ii) Effectiveness: It concerns the extent to which the Project purpose has been achieved, in relation
to the outputs produced by the Project.
iii) Efficiency: It measures the outputs in relation to the inputs, in terms of timing, quality and
quantity.
iv) Impact: It refers to direct and indirect, positive and negative impacts caused by implementing the
Project.
v} Sustainability: This is to question whether the Project effects will be sustained after the Project,
focusing on institutional, financial and technical aspects.
Please see attached Evaluation Grid (Annex-2) for reference.



1-4. Members of the Joint Review Team

(1) Japanese team
Mr. Kaoru SUZUKI

Mr. Takayuki KURITA

Mr. Noboru OKADA

(2) Algerian team
Prof. Aicha Derdour

Prof. Boudgene Stambouli Amine

Prof. Flazi Samir

Dr. Ali Tahri

Prof. Saad Hamzaoui

Leader

Senior Advisor to the Director General (Energy),
Industrial Development and Public Policy Department,
Japan International Cooperation Agency (JICA)

Evaluation Analysis

Consultant,ICONS International Corporation

Interpreter

Rector, USTO-MB

Professor, Lecturer and Researcher, USTO-MB

Leader of Superconductivity, USTO-MB
Leader of PV system, USTO-MB
Leader of Silica reduction, USTO-MB

1-5. Schedule of the Review
The Mid-Term Review was conducted from 4™ May to 4 15™ May 2014 for carrying out the following

activities:

Schedule of Mid-Term Review of the Japanese Technical Cooperation for “Sahara Solar Energy
Research Center (SSERC) in Algeria”

No. Remarks
1 5/4 Sun Arrive at Oran Oran (K/O)
{Kurita and Okada)
2 5/5 Mon USTO-MB  Meeting with | Interview with Mr. | Oran (K/O)
Project Member Interview | Mustapha Abdelatif
with Prof. Amine Boudghene | Visit to WebELS meeting
Stambouli oo, SAVer reoin
3 5/6 Tue Interview with Prof. Flazi Interview with member of | Oran (K/Q)
Samir and Dr. Tahri Alj, Silica reduction team
Associate Professor regarding | Visit a laboratory of of Silica
solar panel and reduction team
superconductivity
Interview with Dr. Bendella
Fatima regarding WebELS
4 577 Wed Interview with Prof. A. | Arrival at Oran (Suzuki) Oran (K/0/S)
Kaddour, Deputy Project | Interview with Dr. R,
Manager for Logistics Kessas, Deputy Project
Interview with Prof. Aicha Manager for Monitoring of
DERDQUR, Rector of Project Management
USTO-MB
5 5/8 Thu Courtesy call to USTO-MB (Rector and Vice Rector) Oran (K/0/8)
Interview and visit to laboratory
6 5/9 Fri Preparation of Mid-Term Review Report Oran (K/O/S)
7 510 Sat Visit to Saida University Oran (K/(0/S)
Courtesy call to Rector, visit to activity site
Leave from Saida
8 3111 Sun Joint Mid-Term Review Meeting (USTO-MB) Oran (K/O/S)
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{Algerian CP(USTO-MB+Saida University + CDER, Adrar)
+ Japanease CP (Pr. Sumiva, Dr. Itaka, Dr. Tsubouchi)
9 5112 Mon 3™ Joint Coordinating Committee (JCC) Oran (K/0/8)
10 | 5/13 | Tue 4™ AASEF Oran to Alger by domestic | Oran (K/O)
air Alger (8)
11 5/14 Wed 4" AASEF Report to MHESR Oran (K/0)
Report to Embassy of | Alger (S)
Japan
12 {5/15 | Thu Report to JICA Algeria
Departure from Oran Departure from Alger

1-6. List of Personnel Visited by the Joint Review Team

<USTO-MB>
Prof. Aicha Dedour

Dr. Boudgene Stambouli Amine
Dr. R. Kessas

Prof. S. Hamzaoui

Prof. Flazi Samir

Dr. A, Tahri

Dr. Bendella Fatima, Lecturer
Prof. Kaddour Abdelhafid
Mr. Chali Abderkhadel

Prof. Berrached Nasr Eddine
Prof. Bouamrane Rachid

Mr. Mustapha Abdelatif

<Saida University>

Prof. Berrezoug Belgoumene
Prof. Y. Miloud

Dr. M. Mostefai

Dr. A. Miloudi

Dr. A. Zahaf

<Japanese Experts/Researchers>

Dr. Hideomi Koinuma
Dr. Haruki Ueno

Dr. Sataro Yamaguchi
Dr. Makoto Hamabe
Dr. Kenji Itaka

Dr. Masatomo Sumiya
Dr. Kenta Tsubouchi
Ms. Yukiko MBOW

Rector

Professor, Lecturer and Researcher

Vice Rector in charge of External Relations and Cooperation,
USTO-MB

Leader of Silica reduction

Leader of Superconductivity

Leader of PV system

Leader of WebELS

Dean of Electrical Engineering Faculty (Logistics Manager)
General Secretary of Electrical Engineering Faculty

Vice Rector of Planning {Coordinating Manager)
Vice-Rector of Research and Post-graduation

Responsible of network

Rector

Professor Lecturer
Lecturer

Lecturer

Lecturer

Tokyo University

National Institute of Informatics
Chubu University

Chubu University

Hirosaki University

National Institute for Materials Science
Tokyo University

JICA Project Coordinator




2. OUTLINE OF THE PROJECT

2-1. Background of the Project

The economy of the People’s Democratic Republic of Algeria (hereinafter referred to as “Algeria”) has
been in strong condition with increasing oil and naturai gas export due to surge of energy price in recent
years. Thus both trade and current balance surplus have expanding continuously. Since 2003, the GDP
per capita has achieved more than 10% in surplus and also is becoming middle-income country level
with around § 4,000 per capita.
However, employment absorption rate of this sector is only 2% of the total. Such secticnal economic
structure fo the same sector (occupied about 98% of export, approximately 50% of GDP and
approximately 75% of revenue of Algeria) become factors of social anxiety such as expansion of income
inequality and social disparities and so on.
President Abdelaziz Bouteflika won the presidential election three times consecutively and has
established the "Algeria National Action Plan 2009". The plan takes up diversification of industry and the
human resource development for the diversification as high priority issue, and the plan draw up various
policies toward the correction of disparities such as 1) expansion of opportunities for practical
professional education 2) of higher education (increasing the number of undergraduate student up to two
million and 50% increase of the professors in five years), and 3) job creation for three million people
In particular, the plan emphasizes on the science and technology.100 billion Dinars (about 130 billion
yen worth) plans to be granted for scientific research over five years.
At the same time, in the field of the mainstay energy sector, Algerian government plans to figure out the
overall picture oil and naiural gas of Algerian national energy resources (new mining sites and reserves)
and to carry on research study aimed to strategic utilization. In addition, as a priority research topics
Algerian government fakes up aggressive research development (such as development of policy and
regulations, promotion of research and development, and industrialization) related to next generation
renewable energy such as solar power generation in view to promote diversification of energy.
Particularly, solar power generation is placed as the most important issue in terms of promoting science
and technology, formulating and creating new jobs opportunity, and industries, in addition expanding
local power supply network and stable power supply.
Internationally, in the absence of energy committee in Africa, Algerian government advocated an
establishment of African Energy Commission (African Energy Commission: AFREC) (the headquarters
is located in Algiers), and realized the commission taking over the seven years this Commission. It has
become a driving force to promote mutually complementary cooperation and integration of energy in
continent scale.
In addition, Algerian government proposed clean development mechanism in the region based on three
components such as 1) reduction of flare gas by devising and implementation of trans-Sahara gas
pipeline project linking from Niger and Nigeria to Algeria, 2) securing resources for solar power and
improvement of energy efficiency and 3) strengthening network of intra-African research institutions.
Algerian government functions as a base to spread new technology to African countries and of natural
energy supply. Moreover in the COP-new phase development, Algerian government plays a leading role
for search of global warming prevention measures in Africa as African Group chairman.
In this circumstance, Algerian government has positioned “solar power generation™ as the top priority
field for next generation energy, thus Algerian government requested assistance to Japan which owes
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advanced technology in this field, through the "global issues corresponding international science and
technology cooperation”.

The project has a purpose to verify the possibility of sustained expansion of solar breeder (solar power
plants and solar silicon factory), and to establish basic research of new earth energy system (performance
of solar cells, introduction of a superconducting cable) and to establish basic human resources
development. The project consists of six supporting fields such as 1} thermodynamic process of silicon
manufacturing, 2) silicon manufacturing test plant, 3) capacity of solar cells, 4)operation of
high-temperature superconducting cable, 5) Web-Based E-Learning System introduction, 6) Holding a
workshop of Sahara solar energy technology development. The project has been carried out with
USTO-MB, Saida University and CDER Adrar as a counterpart (C/P) organization. The project has
implemented in the plan for five years from November 2010 to November 2015, currently one expert in
long-term expert as a project coordinator has been dispatched,

In the respect of five years period cooperation, the objective of this mid-term review is to lead
recommendation to the project activities in the future as well as evaluate and confirm the Activities and

Qutputs.

2-2. Summary of the Project

The Project design is stipulated as follows:

(1) Project Purpose

To verify the feasibility of sustainable scaling up of the solar breeder concept {construction of Si solar

cefl plants and solar power plants) and to establish basic research and education for new global energy
supply system.

(2) Outputs
(2)-1 Cutput 1

To develop Si reduction process not from the widely used silica stone but from abundant sand in
the desert by designing new thermodynamics for St production.

{2)-2 Cutput 2
To construct a Si production test plant from sand and to establish Si reduction process in Algeria.
(2)-3 Output 3

To find problems and solutions in the use of solar cells in the desert by accumulating quantitative
data about cell performance such as efficiency and reliability and to find new applications of solar
energy in this area.

(2)-4 Qutput 4

To point out problems with operation of high critical temperature superconducting cable system
and to find out solutions for them.

(2)-5 Output 5

To establish bases for energy engineering education in the Africa area and to perform remote
education by complex education system with the use of WebELS systern which was developed in
Japan.



(2)-6 Output 6

Organizing Annual Sahara Solar Energy Workshop alternately in Japan and Algeria .



3. ACHIEVEMENTS OF THE PROJECT
3-1. Achievement of Inputs
Please see Annex-3 and Annex-4,

3-1-1. Japanese Side

(1) Dispatch of Experts

Twenty nine short-term experts/researchers and one longterm expert (Project Coordinator) were
dispatched. Total assigned days by middle of May 2014 are 299 days.

(2) Counterpart (C/P) Training tn Japan
Twenty five persons in total were trained in Japan.

(3) Provision of Equipment
The equipment listed in the Annex-3 (3) were provided by Japanese side. They are basically in good
condition and sufficiently utilized for the Project activities.

(4) Local Cost Expense
A total of 2,315,876 DA (771,855DA in 2012 of JFY, and 1,455,745DA in 2013 of JFY, 88,276DA of
JFY. 2014} have been spent for have been spent for the project activity and management in Japanese side.

3-1-2, Algerian Side

(1) Assignment of Counterpart (C/P) Personnel

A total of thirty-six persons USTC-MB, Saida University and CDER Adrar have been assigned as C/P
personnel for the Project.

(2) Facilities and Equipment
Working space or rooms for Japanese researchers as well as laboratories for the project are provided by
USTO-MB.

(3) Local Cost Expenditure
1,515,000 DA for local expense and 6,410, 149DA for expense of installation work for equipment
procured, and 40,000,000DA for X-ray diffractometer under the project have been spent for the Project

activities.
3-2, Achievement of Activities

The Project has undertaken many activities. The following tables show the activities and their
achievement.



3-2-1. Activities

1.1 To design - The project calculated Gibbs energy for potential processand | 100% completed.
thermodynamics for Si demonstrated the effectiveness of the hydrogen radical. In
production process. addition the project analyzed the probability of separation

conditions of the desert sand, and subjected to impurity

analysis by gravity concentration.
1.2 Purification of sands | - Based on the achievement of Activity 1-1, the project obtained | 100% completed.
from the desert sand in various points of the Sahara, and the project analyzes

the impurity concentration with various type of analyzers.

Moreover the project purified silica highly, A new research

axe is now under development at Hamzaoui’s laboratory

through the experiment using diatoms.
1.3 To develop Si - In cooperation with Algeria, Si reduction process research has | 66% completed
reduction techniques conducted at Tokyo Institute of Technology (reduction {expect 10 be
from the sands  (8i02) method using microwave heating), Hirosaki University compleied by
in the desert  (*solelyin| (carbothermal reduction method by high-frequency induction | October, 2015).
Japan} heating) and National Institute for Materials Science

(reduction process by hydrogen radicals). These researches

have been verified. In addition, USTO-MB in parallel have

conducted research following each process of Si reduction

manufacturing necessary experiment equipment by them,
2.1 To tune the reduction {- Based on the research results of Activity 1-3, currently, the 66% completed
apparatus in Japan project have adjusted improved version of the test plant(the {expect to be

size of the crucible is 10 times more than the current plant) to | completed by

aim to scale up. QOctober, 20135).
2.2 To set up the - After the adjustment of the test plant in Japan, and the project | 0% completed
reduction apparatus in plans to transport the test plant to Algeria. Currently, the {expect to be
Algeria project plans to install the test plant in Algeria in February completed by

2015. Algerian side has already secured space necessary to February,2015.)

install a 8i reduction test plant. Furthermore USTO-MB
plans to conduct electric work and plumbing work in the
future.

2.3 To establish the Si
reduction process in
Algeria

- Through tuning work of the test plant, the project has carried

out personnel training, and a system to continue to study has
been deveioped gradually even atter the transfer of the test
plant to Algeria. However, since the test plant is a
made-to-order, it should be considered how the test plants are
maintained in Algeria.

0% completed
(expect 1o be
compieted
byMay,2015.)

3.1 To get and set up - Five (5) types of solar cell (866W) were installed at Saida 100% completed.
solar panels University in December, 2013 (delayed for 2 years compared
with the original plan).
3.2 To collect the data - Staff of USTO-MB has collected the data(electric and 70% completed
and to find problems and meteorological data) since the installation of solar cell, and (expect to be
solutions sends it to Japan every month. The project plans to completed by
accumulate the data for 1 vear (or for 6 months). September, 2015).
3.3 To find applications |- In the future, the project plans to examine the management 60% completed
and utilization method of the solar cell in desert by both {expect to be
Algerian researchers and Japanese researchers in parallel on completed by

the basis of the data.

- The research in Algeria will be conducted by researchers who

participated in training in Japan.

September, 2013).

4.1 To get and set up - The measuring device was procured, and the device was 100% completed.

measurement system instalied at Saida University in September 2013.

4.2 To collect and - The data collection was started from September 2013, The 60% completed

analyze data measurement device was failed in November, 2013, there isa | (expect to be
loss of data at one time. However the data collection is completed by

performed by the replacement of the device currently. The
maintenance has been made possible in Algeria side receiving
support from Japanese researchers.

September, 2014.)

5.1 To establish
infra-structure for the use

- WebELS system has been installed at USTO-MB, and Saida

University already. (The Ver.7.3 cuurently) the software has

80% completed
{expect to be
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of WebELS system and
to educate instructors in
Algeria

also been updated if necessary.

- Regard to operation and maintenance of the system, C/ P of
the Algerian side has developed a manual of French, Arabic
version by himself and C/P conducted guidance at other
university which is very interested in WebELS. Thus C /P of
the Algerian side has sufficient technology already through
guidance. In addition budgetary arrangement is also properly
implemented for the operation and maintenance.

completed by
June,2014).

5.2 To support the
research works in
SSERC at USTO-MB
and to educate engineers
in the field of global
energy by the use of
WebELS

- WebELS have been utilized for examination of Ph.D,
technical support and for a meeting, conference with C/P and
Japanese researchers afready in USTO-MB and Saida
University. Currently WebELS is utilized for communication
with other researchers in other countries such as Paris, Lyon,
Morocco, Tunisia, Burkina Faso, citrus Burg, Toulouse,
United Kingdom, South Africa. However WebELS system

has not been fully utitized due to a problem of communication

speed of the Internet in Algeria. However installation of the
ADSL line work has been carried out. Therefore if the
commurnication speed of the internet is improved, the system
expects to be fully utilized.

80% completed
{expect to be
completed by
June,2014).

6.1 Organizing Annual
Sahara Solar Energy
Workshop alternately in
Japan and Algeria

Sahara Solar Energy Workshop has been held anauvally. Record

of the workshop is as follows.

No. of
Participants

Date Name of the Location

waorkshop

23-26 1" Asia-Arab
August, 2001 | Sustainable

Energy Forum

Aichi,
Japan

90(10 from
Algeria)

2" Asia-Arab
Sustainable
Energy Forum

15-16 May,
2012

USTO-M
B!
Algeria

150(30 from
| Algeria)

25
2013

May, | 3  Asia-Arab
Sustainable
Energy Forum

Hirosaki
Univ.,
Japan

Total 150
(10 from
Algeria)

4% Asia-Africa
Sustainabie

13-14 May,
2014

USTO-M
B,
Algeria

Total 149
(20 from

80% completed
(expect to be
completed by the
completion of the
project).

Energy Forum

Japanese
side}

3-3. Achievement of Qutputs
The status of achievements of the Project Outputs in terms of verification indicators as per PDM is

shown as follows.

Narrative Summary

" Verification Indicators .

Achievemients

Outputl: To develop Si

reduction process not from the

widely used silica stone but

abundant sand in the desert by
designing new thermodynamics

for Si production.

1. To obtain Si with a B/P
concentrations of less than 10 ppm
with the use of the new reduction
method from Si02 in 2015

from

- In laboratory level in Japan, both Silica
and Si reduction have already achieved the
indicators (Si with B/P concentration is
less than EQppm). As it took a longer time
to customs clearance, installation of
equipment was delayed. In Algeria the
experiment has been conducting in parallel
and the results is achieving gradually to
the indicator level.

Output 2: To consiruct a Si

production test plant from sand

and to establish Si reduction
process in Algeria.

2. To construct a Si plant with a
production rate of 1 ton/year

- As of April, 2014, the project has tuned Si

reduction test plant at Hirosaki
University. In addition, Hirosaki
University accepted Algerian students and
short-term trainees and they have had
trainings to operate the test plant after the
plant is ransferred to Algeria. The test
plant expects to be transported to Algeria
and installed around February, 2015. In
addition, USTO-MB has expected to be




able to ensure the space and reguired for
instatlation of the test plant. In the future,
it is required to conduct electrical work
and plumbing.

Quiput 3: To find problems and
solutions in the use of solar celis
in the desert by accurulating
quantitative data about cell
performance such as efficiency
and reliability and to find new
applications of sotar energy in
this area.

3. To obtain operational records of
two types of solar cells at least for
more than two years to accumulate
quantitative data about cell
performance such as efficiency and
reliability

It took a fonger time te customs clearance,
installation of equipment and research for
soiar cell was started with delay for two
years. Consequently the project instailed
five (5) types of solar cells at Saida
University in December, 2013. Staff of
USTO-MB collects the data and sends it
to Japan every month.

The project plans to find application for
solar cell operation in desert area in both
Algerian and Japanese side in parailel
from 2015 based on the data.

Ouiput 4: To peint out problems
with operation of high critical
temperature superconducting
cable system and to find out
solutions for them.

4. To obtain consecutive
temperature data underground of
Algeria for more than 100 days for
burying the superconductor cables

It took three months to customs clearance,
installation of temperature measuring
equipment was delayed, However,
installing the underground temperature
measuring equipment in September 2013,
and the project started 1o measure the
earth temperature. Data of two months
from November has disappeared due to
malfunction of the equipment for a while
(a clear cause is unknown). However,
equipment maintenance of the Algerian
side is conducted properly, and the
measurement has been performed,
measurement of more than 100 days
already achieved. By measuring for
several years including summer season
{around August) the future issues for
superconducting introduction expects to
be clear. At present, the project got a
result that superconducting cable
operation will not be problem for a depth
of 2.75m underground level.

Output 5. To establish bases for
energy engineering education in
the Africa area and to perform
remote education by complex
education systemn with the use of
WebELS systern which was
developed in Japan.

5.1 To introduce the WebELS server
and the meeting system to
USTO-MB

5.2 To educate more than 8
engineers a year by the energy
engineering course through
E-leamning and to educate 5 Ph.D.
students in total

WebELS server was installed at
USTO-MB and Saida University, and
WebELS system can be utilized in
Algeria (both for Leaning and for
Meeting).

Total number of people who have taken
the energy engineering lecture in
USTO-MB is, a total of 29, including 14
training staff, 5 administrator class, 10
Ph.D. students. Moreover, the project has
conducted a meeting five (5) times with
WebELS, which has been utilized by a
number of stakeholders.

Output 6. Organizing Annual

Sahara Solar Energy Workshop

alternately in Japan and Algeria
(2011-2016).

6. Organizing Annual Sahara Solar
Energy Workshop alternately in
Japan and Algeria  (2011-2016)

Sahara Solar Energy Workshop has been
held every year until 2014, Algerian side
also participated in the workshop. The
detail is mentioned in the column of
“Activity”
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3-4. Achievement of Project Purpose
Status of indicators that measure attainment tevel of the project purpose is show as follows.

Narrative Summary

Verification Indicators

Achievements

Project Purpose:

To develop Si reduction process
not from the widely used silica
stone but from abundant sand in
the desert by designing new
thermodynamics for Si
production

1. Current feasibility situation of
sustainable solar breeding with solar
power plants and cell production
plants,

Core technologies of the project are
Silica purification and Silica reduction
process. The experiment has been
conducted in Japan and Algerian side,
8i is produced in both technologies, Si
reduction technology was verified. At
present the experiments have been
carried out at the laboratory level. In
order that solar breeder is going to
achieve the future, as a test plant plans
to be installed in USTO-MB, scaling
up the experiment, the project is
required to enhance the results of the
experiment. Furthermore, it is
expected to develop a technology with
further research funds and
cooperation of researchers and private
sectors.

2. Current situation of establishing basic
research and education for new global

energy supply system,

In addition to joint research in Algeria,
the project has accepted students from
Algeria (14 researchers) and short-term
trainees in Tokyo University, Hirosaki
University, and the National Institute of
Informatics. The equipment needed for
research, system of WebELS has also
been improved gradually. In addition,
USTO-MB has established master and
Ph.D program of photovoltaic
technology and superconductivity
technology o conduct continuous
research. Thus, the basis for human
resource development of the Algerian
side now being deployed in
human-physical plane.
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4. PROJECT IMPLEMENTATION PROCESS
4-]1. Project Implementation and Moniforing System

As of Mid-term review, a total of 29 Japanese researchers {short term) were dispatched for a total of 299
days. In addition, a project coordinator (long term) has been dispatched for project management. As there
were some cases that dispatch of experts is delayed by influence of restraint of hostage restraint incident
in January 2013, the delay of equipment installation because of custom clearance and Graet East Japan
Earhquake, 2011. The project activities have been conducted in order to catch up at present, trouble have
not occurred.

Although the project activity period in Algeria is limited, the project has conducted the research utilizing
WebELS and e-mail. In addition results of the research have announced through meetings such as JCC,
workshops {in Algeria and Japan), and thesis.

4-2. Relationship among the stakeholders

Rector of USTO-MB is strongly interested in the project, and researchers of Algeria and Japanese
researchers have also built a strong relationship of trust through the project activities until now.

Even in period which the project activities have not been conducted in Algeria, researchers of Algeria
and Japan have frequent communication using WebELS which was installed under the project and e-mail.
Through such exchanges, joint research has been carried out smoothly.

Each activity has been conducted smoothly under USTO-MB inciuding Saida University and CDER
Adrar.

As many researchers in Saida University graduated from USTO-MB, they have very strong cooperation.
Under the cooperation, information sharing is also frequently conducted between USTO-MB and Saida
University.

4-3. Ownership of the Algerian Side

Adequate number of C/Ps is assigned in each activity. Moreover there is no big personnel change.
Therefore, the activities have been carried out smoothly at the time of the Mid-term review. In addition
regarding matters to be burdened by Algerian side such as expense for instailation work of experiment
equipment, Algerian side properly makes budgetary arrangement and expense,

Rector of USTO-MB shows deep understanding and high interests in the project. In addition the Japanese
researchers have also made a presentation of research results actively. Therefore awareness of the project
among other organization {such as Saida University and CDER Adrar) as well as whole USTO-MB is
very high. Therefore not only USTO-MB, but also Saida University, CDER Adrar and each C/Ps show

high interest in the project. They participate in the activity by their own.
13



4-4.Technology Transfer

Although the project activity period of Japanese researchers in Algeria is very limited, in each activity,
technologies introduced under the project have been transferred steadily through joint research between
Algerian side and Japanese side utilizing e-mail and WebELS system installed in the project. Voluntary
activities of C/P can be confirmed in each activity such as C/P manufacture necessary experiment
equipment and conduct experiment of Si reduction. Joint research have been conducted through Training
in Japan the international students, joint research is progressing steadily towards the achievement of the
project goals.
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5. RESULTS OF THE EVALUATION
5-1. Relevance

The project is still relevant in view of consistency with Algerian development policies, Japanese ODA
policies, and the needs of C/P organizations as follows:

(1} Relevance to Algerian society and development policies

Industrial structure of Algeria is heavily dependent on hydrocarbon-related industries. However,
depletion of hydrocarbon resource, and industry decline associated therewith are concerned in the future.
By demonstrating the solar breeder, the project is not oniy for the purpose of diversification of industry,

but also to overcome the energy problem, are consistent with the needs of Algeria.

In “Programme Quinquennal des Investissements Publics”, the movement away from hydrocarbon
dependence, the Algerian government decided the promotion of renewable energy-based deployment,
including solar energy. In the policy, the project which utilizes sand of vast desert in Algeria, and
promotes solar power meets the needs of Algeria.

{2) Relevance to Japanese ODA policies

In order to promote the development of industrial infrastructure, Japanese cooperation policy for Algeria,
has contents providing technical cooperation in the two sides of the development of industrial human
resources and strengthening of infrastructure technology for the purpose of diversification of industrial
structure. Therefore, the project’s purpose is consistent with the Japanese cooperation policy.

(3) Consistency with needs of C/P organizations

USTO-MB is an institution for the purpose of higher science and technology training. Research of
electrical science and technology also been implemented in USTO-MB, and USTO-MB has been
involved in the targeting research of the project before the project started. Also Saida University has a
strong cooperation with USTO-MB and Saida University is located close to desert area, which is in the
proper location to install solar cell and measurement equipment for superconducting.

As CDER Adrar is a research institute of renewable energy in Algeria, research contents of the project
correspond exactly.

In order to achieve the project purpose, to the center of USTO-MB, proper cooperation research system
is established with Saida University and CDER Adrar. In order to achieve the project purpose, the project
has necessary and sufficient contents.

In addition, research being verified in the project has been implemented to the center of the University of
Tokyo, the superiority of Japanese technology is high. Research of Superconducting field is the first trial
in Algeria in particular, the expectations of the Algerian side is also high.
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5-2. Effectiveness

At the time of the Mid-term review, there is no change in direction to promote renewable solar energy in
Algerian side and status of the project in the field of higher education of Algeria. Therefore, each index is
set properly, and by achieving these indices of PDM, the project purpose expects to be achieved. By
achieving each Output, the project purpose expects to be achieved,

Si reduction technology, which is the core technology in the project, was verified. In addition, regarding
research of solar and high critical temperature superconducting cable system, data collection has been
implemented. Moreover, through the collaborative research, the equipment was installed and human
resource development has also been steadily conducted.

The project purpose has focused on two main points of view in the indicators. Contribution factors and
hindering factors for these two indtcators are as follows; The project will be implemented according to
the following points.

1} Analysis of the possibilities of sustainable expansion of solar breeders. Type and quality of
assistance (8i reduction process, plant setting, performance test of solar battery superconducting
cable).

[Contributing factors]

The project has attracted high attention not only from Algeria but also from surrounding countries.
Due to this high attention, possibility to obtain cooperation from private sector and other researchers
will increases. Consequently, such high interest expects to contribute to the promotion of solar
research breeder,

[Hindering factors] Market trends in solar cells and silicon.

Currently, solar cell market is in a downward trend due to the excess of Chinese products. In addition
the price of silicon is also in a downward trend since the second half of 2000. These points may
become a disincentive to obtain the cooperation from private sector and researchers. Therefore, the
point gives significant impact on the development of solar breeder in the future.

2) Establishment of a basis of human resource development of solar breeder.

[Contributing factors]

By receiving students and short-term trainee from Algeria and arranging a project coordinator,
communication beiween Algeria and Japan got more smoothly. Moreover, high motivation for the
project of the Algerian side significantly contribute to human resource development such as that 1)
USTO-MB promote development of young researchers by participating students of Ph.D. program to
the research implemented under the project, and 2) USTO-MB established master's and Ph.D. program
in the field of the superconducting to USTO-MB after the project started.

[Hindering factors]
To stop the joint research by security issues such as Algeria hostage crisis.
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5-3. Efficiency

Although input from Japanese side was delayed (due to delay of equipment provision), inputs from both
Japanese and Algerian sides have been appropriately done in terms of quality and quantity in general as
of the Mid-term review.

5-3-1. Efficiency of Inputs from Japanese Side

Due to 1) the hostage restraint incident happened in Algeria in January 2013 and 2) the delay of customs
clearance, some activities delay regarding to Output 1, Output 3 and Outputd.

(1) Dispatch of Japanese Experts

In each field of research, appropriate researchers are assigned. Also the experts are dispatched in proper
timing and period.

(2) Provision of Equipment

As it took a long time for custom clearance, there were some cases that the project activities were
delayed such as experiments and meteorological data collection had not been able to be conducted.
However the equipment is provided properly in terms of quality and quantity.

(3) C/P Trainings in Japan

As the activity in Algeria is limited, the training in Japan and receiving students are utilized effectively in
order to achieve the project purpose. In particular, it is confirmed that by being exposed to Japanese
research in training in Japan, motivation of C / P is increased. These inputs contribute to promote each
activity.

5-3-2. Efficiency of Inputs from Algerian Side
(1) Assignments of Counterparts

As mentioned above, appropriate number of Algerian C/P has been assigned for every activities, the C/P
also has sufficient capacity to implement cooperation research.

(2) Local Cost Expenditures

Algerian C/P properly arranges the budget for the project to the issues under the Algerian responsibility,

5-3-3. Efficiency of Activities

Both USTO-MB and Saida University utilize the existing laboratories for collaborative research. Also the
research content is being investigated in Japanese implementing organizations that utilize the
accumulated research results,

[Contributing Factors]

Building of USTO-MB was designed by a Japanese architect (Kenzo Tange). Japanese government had
implemented “Project for the University of Science and Technology of Oran™ (1989-92), and the
follow-up cooperation (2007) thereafter. The experimental equipment which was installed in the
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laboratory under these previous projects has been utilized until now. This project has been carried out on
the basis of the good cooperation with Japan for many years, and these implementations contribute to the
creation of project outputs.

In addition the improvement of the communication between Japan and Algeria that make it contribute for
efficiency of the praject. The foliowing three factors are the reasons.

(1) The understanding of the actual status in Algeria has been well-understood through the receiving
students and short-term trainee from C/P.

(2} The improvement of English language ability of C/P(There are some C/P who study at language
school)

(3) The Project coordinator has been assigned.

5-4. Impact

Through the project activities and dissemination of the results of the research, positive impact is

confirmed in some parts.

Effect of solar breeder project has been announced gradually through the presentation of the research
such as international workshop and thesis. In the result, it commands the attention of not only domestic
energy-related enterprises and of but also surrounding countries such as Tunisia but also Turkmenistan
and Mongolia.

5-5. Sustainability

As of the Mid-term review, sustainability in the project is high in terms of policy and other support,
financial aspect, and organization aspect of Algerian side.

5-5-1. Policy and Other Supports

Based on “Programme Quinquennal des Investissements Publics”, Algeria has promoted the
diversification of energy, including solar. Therefore, it is expected that policy support is continued
cooperation after the end of the project. In addition, the promotion of solar energy with realization of
solar breeder is required even in view of industrial structure, from the energy structure of Algeria.

5-35-2. Financial Aspects

Currently matters burdened by Algerian side have been done properly, and budget of Algerian side plans
to be arranged for assignment of researchers and equipment operation and maintenance.

5-5-3. Organizational Aspects

As many of the researchers of Saida University are USTO-MB graduates, exchanges among researchers

have been originally and actively carried out, CDER Adrar also plays a role of renewable energy research

institutions in Algeria. Based on the structure, Japanese side also plans to continue the research of the

project. In addition, USTO-MB has established master's and Ph.D. program for the training of
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researchers (in the fields of solar and superconducting). Moreover USTQ-MB has a concept to integrate
two laboratories of USTO-MB in the future to utilize as a research base for solar breeder. Thus, it is
expected that the cooperation research be conducting in progress while maintaining the cooperation even
after completion of the project.

5-5-4, Technical Aspects

Through cooperation research in the project human development of each field has been conducted,
consequently research outputs have achieved. After completion of the project the cooperation research
plans to be conducted and technical follow-up system is establishing gradually.

5-6. Conclusions

As of mid-term review, the research field which the project has supported is expected to contribute to
verify the feasibility of sustainable scaling up of the solar breeder concept (construction of Si solar cell
plant and solar power plants) and to establish the basement for research and educational activities on new
global energy supply system.

In particutar high motivation and leadership of Algerian side which has been built under the strong
relationship with Japanese researchers has contributed to achieving project purpose and outputs.

Therefore even the completion of the project joint research expects to be conducted continuously under
the framework of Japan and Algeria cooperation policy.

6. RECOMMENDATIONS

Based on the findings, the Mid-term Review Team would like to raise some matters (regarded as)
necessary for further improving the Project implementation for the rest of the Project duration.

(1) Preparation to install Si reduction test plant (Output 2)
A Si reduction test plant schedules to be installed around February 2015. Therefore, it is necessary
to secure electric power supply, to conduct plumbing work and to confirm load-bearing of laboratory
floor before installation. Further, it is also expected to secure consumables required for the
experiment and operation and maintenance.

{2) Installation of ADSL line (Output 5)
It is expected to improve environment that WebELS can be utilized properly by instatling ADSL
line immediately in order to conduct human resource development more effectively.

(3) Safety measure for equipment (Output 1, 3 and 4)
It is expected to take safety measure continuously for equipment which has been procured and
instalied under the project.

(4) Dissemination of the research result of the project continuously through international SSB workshop
and Public Relation activities (Output 6)
In order to increase the social and economic impacts of the project, (through conference
presentations), it is expected that research results of the project is announced in public and even
within -MB.
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Annex-2: Evaluation Grid

Evaluation Grid for the technical cooperation for Sahara Solar Energy Research Center Project

Implementation Process

Evaluation Evaluation Question Basis for Judgment & . Data Collection
Ttems Mazin Question 1 Sub-question Metho%l Data Required Data Sources Method
Achievements | To develop Si reduction process not from the widely used | 1. Current feasibility | Study record of solar | Annual Report Document review
of the Project | silica stone but from abundant sand in the desert by siteation of sustainable | breeding with solar | Abstract of  the | Questionnaire

purpose designing new thermodynamics for Si production solar breeding with solar | power plants and cell | meetings Interview
power plants and cell | production plants.

production plants.

2. Current  situation of [ Current Study activity | Annual Repott
establishing basic | situation of new global | Abstract of the
research and education | energy supply system. meetings
for new global energy
supply system.
Current  situation  of | Annual Report
human resource | Abstract of  the
development on solar | meetings
breeding,
Achievement | I. To develop Si reduction process not from the widely | To obtain Si with a B/P | Study results of S8i| Elemental analysis | Document review
of Qutputs used silica stone but from abundant sand in the desert by | concentrations of less than 10 | reduction, by EDX or ICP Questionnaire
designing new thermodynamics for 8i production. ppm with the use of the new Interview
reduction method from SiO2
in 2015
2. To construct a Si production test plant from sand and to | To construct a Si plant with a | Demonstration results of | Integrated
establish St reduction process in Algeria. production rate of ¥ ton/year | the test plants. production  volume

and data of the
elemental analysis

3. To find problems and soiutions in the use of solar cells in
the desert by accumulating quantitative data about cell
performance such as efficiency and reliability and to find
new applications of solar energy in this area.

To obtain operational records
of two types of solar cells at
teast for more than two years
to accumulate quantitative
data about cell performance
such as efficiency and
reliability

Operation data of solar
cells.

Data log file of the
solar cells




4. To point out problems with operation of high critical | To  obtain  consecwtive | Temperature data. Temperature  data
temperature superconducting cable system and to find | temperature data in  the log file
out selutions for them. ground of Algeria for more
than 100 days for burying the
superconductor cables
5. To establish bases for energy engineering education in | 5-1 To  introduce  the | Record of  system | Confirmation of
the Affica area and to perform remote education by WebELS server and the | operation system aperation
complex education system with the use of WebELS meeting  system  to
systern which was developed in Japan. USTO
: 5-2 To educate more than 8 | Log record of WebELS. Log file of WebELS

engineers a year by the
energy engineering
course through
E-learning and 1o
educate 5 Ph.D.
students in total

6. Organizing Anoual Sahara Solar Energy Workshop
alteenatety in Japan and Algeria  (2011-2016),

Organizing Annual Sahara
Solar Emergy Workshop
altemnately in  Japan and
Algeria (2011-2016)

Abstract of the meeting

Submission of the
abstract  of  the
meeting

Input

Japanese side

Dispatch of Expert {amount, timing

and period and specialty)

Equipment and materials

Local cost

Timing, period, contents
participants of trainings

and

Others (if any)

Algerian side

Arrangement of C/P
{Name, job title, organization}

Facility and equipment
Operatior cost
Others

Amount, quality and timing
of input

Expert list Progress Report Information  on
Opinions of persons | project
concerned management

Equipment list

Result data

Result data

C/P list Algerian C/P Information

request
Result data Algerian C/P




Implementation Process

Evaluation
Items

Evaluation Question

Main Question |

Main Question

Basis for Judgment &
Method

Data Required

Data Sources

Data Coilection
Method

Record of the
activity

1-1

To design thermodynamics for Si production process.

1-2

Purification of sands from the desert.

1-3

To develop Si reduction techniques from the sands
{(Si02) inthe desert  (*solely in Japan) .

2-1

To tune the reduction apparatus in Japan,

2-2

To set up the reduction apparatus in Algeria.

2-3

To establish the Si reduction process in Algeria.

3-1

To get and set up solar panels.

3-2

To collect the data and to find problems and
solutions.

To fird applications.

To get and set up measurement system.

To collect and analyze data.

To establish infra-structure for the use of WebELS
systern and to educate instructors in Algeria

To support the research works in SSERC at USTO
and to educate engineers in the field of global energy
by the use of WebELS

6 Organizing Annual Sahara Solar Energy Workshop

altemately in Japan and Algeria

Comparison with the planned
and achal schedule of the
activities

Degree of achievement,

Progress Report

Opinions of persons

concerned

Document review
Questionnaire
Interview

Are there differences between planed and actual schedule
of activities?

If the activity is conducted as planned, what was the
factor?

Confirmation of causes if there
are differences,

Opinions of persens

concerned

Progress
Interview

Report,

Technical
transfer

Are there any problems in technical transfer?

Confirmation of the
appropriateness of  the
technical transfer for C/P.
Who do what in Technical
transfer? {Appropriateness of
the role division),

Method of technical
fransfer, role division
Opinions of persons
concerned

Progress Report,
Interview,
Questionnaire

Document review
Questionnaire
Interview

.3.




Evaluation of  technical
transfer, good point, point o

be improved and o be
changed,
Relationship Reiationship Whether trusting relationship is | Confirmation  if  trusting | Opinions of persons | Resulis of interview | Interview
among the | between the experts | fostered. relationship is fostered corcerned
stakeholders and C/P Whether they are satisfied with each
other.
Communication of the experts and | Confirmation of the | Confirmation of | Results of interview | Interview
C/P cormamunication frequency in
communication among
stakehelders
Role division and | Role division, chain of command, Confirmation of system for Praject chart Progress Report Document review
coilaboration collaboration and information chain of command and role Stipulation of rote Results of interview | Questionnaire
between sharing among USTO, Saida division division among Interview
stakeholders University and CDER Adrar, stakeholders
information sharing Opinions of persons
concerned
Situation of collaboration and Confirmation of situation Situation of | Progress Report
role division, among USTQ, Saida | —in role division among cotlaboration Results of interview
University and CDER Adrar. USTO, Saidz University and | Opinions of persons
involvement of other organizations. | CDER Adrar in Technical concerned
transfer.
—in collaboration with
commercial establishment
such as enterprises.
Ownership C/p implements | The number of C/P allocated is { Situation of C/P arrangement { Opinions of persons | Activity resulis
proactively the | enough? The C/P participate in the | and their activities, concerned Opinions of persons
project. project actively? concerned
Recogrition of implementation | Degree of Recognition of | Opinions of persons | Results of interview
organization on the project. implementation organization | concerned
on the project
Degree of paricipation and | Degree of participation and [ Opinions of persons | Results of interview
recognition of target groups. recogrition of target groups concerned '
Budget of Algerian side is arranged | Confirmation budget pian, | Results Information on
and disbursed as planned? results of Algerian side Opinions of persons | project management,
concerned Results of interview




Other factors
that affect
implementation

Is there any factors that affect efficiency of the process?

Confirmation of problem,
factors that affect output on
implementation.




Relevance

Ev;;tl::]t;nn Evaluation Question Basis l'o;'.el:;ligdment & Data Required Data Sources DataMCe;):ll':e;tlun
Necessity | Does Project Purpose comrespond with the needs of the | Confirmation of the relation [ Needs of Algeria and | Development plan of | Document review
target area and society? between the needs and the | targeted area. Algeria Interview
project purpose Results of interview
Relevance | Is the project strafegy | Are implementation structure, the | Appropriateness of Evaluation results of Progress Repost Document review
of approptiate for | division of roles, and colaboration | -Project approach similar project Result of interview [nterview
approach development  issues | among stakeholders appropriate? ~Project logic Opinions of persons
int targeted fields and Segregation with the | concerned
sectors of Algeria? possibility of synergy with
other donor assistance.

Is the content of support (Si
reduction process, cell performance
test, operation of high criticai
temperature superconducting cable
system, education with the use of
WebELS) is appropriate? s it
necessary and sufficient?

Does Japan have comparative advantage in technical | Confirmation of how | Possibility and | Progress Report, | Document review
cooperation in this field? experience  of  Japanese | methodology of utilizing | Detailed design

Science and  Technology | results and achievement in | survey report of the

Research  partnership  for | past SATREPS project. project

Sustainable

Development(SATREPS)

project and other countries are

utilized.
Others Have there have been any changes | Confirmation of the events | Change of  important | Progress Report Document review,

in the project environment in few | that might have effect the | assumption ang | Results of interview | Interview

vears?

Project

environment

surrounding

the project and their affect




Effectiveness

Evaluation Evaluation Question Basis for Judgment & . Data Collection
Items Main Question Sub-question Method Pata Required Data Sources Method
Prospect of | The prospect of the Project Purpose achieverment Confirmation of Indicators of Progress Report Document review
the Project the project purpose Relevant documents, | Interview
purpose efc.
achievement Results of interview
Is the target level of Project Purpose indicators appropriate? | Comparison with the baseline | Indicators of other project
data Opinions of persons
Comparison with the target concerned
tevel of similar projects
Causality of | Do/did Qutputs contribute to achievement of Project Whether it is reasonable to PDM, Opinions of persons | Progress Report Document review
Qutputs and | Purpose? consider the achievement of | concerned Results of interview | Interview
Project the outputs lead to the Actual achievement of the | with parties
Purpose achievement of the Project Project concerned
purpose.
Are there any [the important assumptions] Confirmation of the important | Policy-related documents | Development policy | Document review
changes in the Requirement for purity of solar assumptions Opinions of persons documents Interview
important assumption { silicon remains unchanged, corcerned Results of interview
for achieving the Whether there is any other external | Confirmation of external
project purpose? Any | factors factors
effects by the
assumptions?
What are hindering What are factors that affect Analysis of the possibilities of | Actual achievement of the | Progress Report, Document review
and contributing positively or negatively to the sustainable expansion of solar | Project Related reports Interview
factors for the possibility of sustainable expansion | breeders. Type and quality of including papers

achievement of the
Project purpose

of solar breeder (Solar siticon
factory + Si photovoltaic power
plant)?

assistance { Si reduction
process, plant setting,
performance test of solar
battery superconducting
cabie)

What are hindering and
contributing factors for forming a
basis of human resource
development of solar breeder?

Relational analysis of the
hindering/contributing factors
and the content of the
assistances of the Project

Whether there is any other
hindering and contributing factors

The presence of hindering and
contributing factors for

Results of interview

.7.




achievement of the Project
purpose




Efficiency

Evaluation Evaluation Question Basis for Judgment & Data Required Data S Data Collection
Ttems Main Question Sub-question Method ata Require ata Sobrees Method
The The level  of | Whether outputs are achieved. If not, Comparison between The degree of the Progress Report Document review

achievement | outputs in relation | what are reasons? achievernent and plan achievement of the Results of interview | Interview
of the to the inputs plan, timing
autputs Opinions of persons
concerned
Appropriateness of the level of target | Appropriateness of the target | The degree of the
value of indicators level of the indicators achievement at present
Causal relation to the
project purpose
Causal Are activities | Are activities enough to generate | Analysis on relation between | Opinions of persons Progress Report Document review
relation enough to | Cutputs? activities and outputs concerned Results of interview | Interview
generate Qutputs?
Whether Inputs Whether the following laputs were/are | Confirmation of the Actual dispatch of Progress Report Document review
were/are appropriate; appropriateness Japanese expetrts Related documents Interview
appropriate, The number, expertise, timing and Opinions of persons Results of interview
considering the dispatch duration of Japanese experts. concerned
achieved outputs Whether the following Inputs were/are | Confirmation of the List of equipment
appropriate; appropriateness delivered
Specification, type, quantity, timing of Opinions of persons
ingtallation of equipment concerned

Whether the following Inputs were/are
appropriate;

The  number of  participants,
qualification, area, content, duration,
timing of training in Japan/Algeria

Confirmation of the
appropriateness

Actual number of
trainees

Opirions of persons
concerned

Whether the following Inputs were/are
appropriate;

The number, allocation status and
capacities of C/P staff of Algeria

Confirmation of the
appropriateness

The status of allocation
of

C/P staff

Opinions of persons
concerned

Whether the following Inputs were/are
appropriate;
Operational costs from Japan

Confirmation of the
appropriateness

Actual operational
COsts
Opiniens of parties




concerned

Whether the following Inputs were/are

Confirmation of the

Actual project expenses

appropriate; appropriateness Opinions of persons

Budget allocation from Algeria concerned
Other factors | Utilization of Whether the Project utilize the existing | Confirmation of the utilization | Progress Report Progress Report Document review
that  affect | local resources organizations, facilities and so on. status Opinions of persons related documents Interview
efficiency concerned Results of interview

Whether the Project utilize the
outcomes of the past relevant projects

Confirmation of the utilization
status

Whether there is
any other factors
that affect
efficiency

Whether there is any hindering
or contributing factors

. 10.




Impact

Evaluation . . Basis for Judgment & . Data Coliection
Items Evaluation Question Method Data Required Datz Sources Method
Unintended | Is there any positive and negative effects? Check if there is any positive | Opinions of persons | Parties concerned Questionnaire
effects and negative effect concerned Interview

Is there any positive and negative effect due to issues such as
gender, environment, human rights, poverty, ethnicity,
socio-economic status?

Assumed gffects,
impacts {gender, human
rights, environment,
efc.), measures against
the assumed negative
impacts

- 11.




Sustainability

Evaluation Evaluation Question Basis for Judgment & , Data Collection
Items Main Question | Sub-question Methogd Data Required Data Sources Method
Policy and | Is there a high possibility for continuation of the policy | Check if it is highly likely that | Plans at policy level, Progress Reports Document review
Institutional | support after the erd of the Project? the policy continuously strategies Related documents Interview
Aspects supports the activities after the
termination of the Project. Interview results
Organization | Implementation and cooperation systems are likely to be | Analysis of the prospect based | Organizational
al Aspects maintained after the end of the Project? Is there any gap | on the current situations and structures of
between the roles in the Project and the roles and functions | issues. organizations
of the implementation organizations? concerned
Opinions of persons
concemed
Financial Is the budget for the praject activities secured? Check if the budget for the Financial situations
Aspects What is the future plan for that? project activities is secured. Opinions of persons
concerned
Technicat Have the capacities of USTO, Saida University, CDER | Check the degree of Opinions of persons
Aspects Adrar been strengthened enough so that they are able to | understanding, the current concemed
continue their activities after the end of the Project? issues and measures for them.
Society, Is there any possibility which obstructs Sustainabitity due to | If the Project gives an Opinions of persons
Culture, and | lack of attention to society, culture, and environmental | attention to vulnerable groups. ; concerned
Environment | aspects?
al Aspects
Others
Evaluation Evaluation Question Basis for Judgment & . Data Collection
Ttems Main Question [ Sub-question Method Data Required Data Sources Method
Point to Necessity to review contents of input, activity and output. Related information PDM
consider Progress Reports
untif the Interview results
completion | What are points 1o consider until the completion of the Progress Report
of the project? Related documents
project Interview results
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Annex-4 : Inputs for the project
{1)List of Japanese Rescarcher dispatched

i |Dr. Hideomi Koinuma The University of Tokyo (Leadcr of the Japanese
Expert Team/ Research Director)

2 |Dr. Hiroshi Fujioka The University of Tokyo

3 |Dr. Kosuke Kurokawa Tokyo Institute of Technology

4 |Dr. Haruki Ueno National Insttute of Informatics

5 1Dr. Yasubumi Furuva Hirosaki University

6 iDr. Hirovuki Sato Hirosaki University

7 |Dr. Takashi Matsuura Umversity College London

& |Dr. Masatomo Sumiya National Institute for Matcrials Scicnce

9 |Dr. Takuya Hashimoto Nihon University

t0 [Dr. Sataro Yamaguchi Chubu University

[T [Dr, Junichi Shimoyama The University of Tokyo

12 [Mr. Yojiro Kitamura Institute for Arab Economics Rescarch

13 [Dr. Kenji Itaka Hirosaki University

14 {Dr. Masayuki Kamimoto Hirosaki University

15 iDr. Izum Nakai Tokyo University of Science

16 {Dr. Takashi Oozeki Advanced Industrial Science and Technology

17 tBr. Toshio Kawahara Chubu University

18 |Dr. Makoto Hamabc Chubu University

I9 |Dr. Kazuhiro Nagata Tokyo University of the Arts**¥

20 |Dr. Mivuki Hayashi Tokvo Institute of Technolegy

21 |Dr. Kenta Tsubouchi The University of Tokyo

22 |Dr. Aguile John Berena National Institutc of Informatics

23 |Dr. Kazuki Morita** The University of Tokvo

24 |Dr. Masayoshi Shimizu** Shimizu Densetsu Kogyo Co., Lid.

25 |Dr. Jiro Momor** Chubu University

New entry persons**: Dr. Kazuki Morita, Dr. Masayoshi Shimizu, Dr. Jiro Momtoi
Change of Affiliation***: Dr, Nagata, Tokyo Instituic of Technology —Tokyo University of the Arts



Annex-4 : Inputs for the project
{2) Record of Japanese Researcher dispatched

Leader
The Guest Analysis of the raw
Hideomi KOINUMA 03/037201 12/05/2011 10 Untversity of . "
- Profcssor  |materials of desert
Tokyo
sand
Tokyo .
lzumi NAKA} 04/05/2011| 11/05/2011 8|University of |Professor SA;;?'SIS of desert
Science
Institute for industry-acadenna
.. Arab Dirgctor collaboration ;
Yojiro KITAMURA 03705720111 12/05/2011 10 . . . .
Economics  iGeneral induslry-university
rescarch coliaboration
Leader
The Guest Analvsis of the raw
Hidcomi KOINUMA 0971172011 15/11/2011 7{University of 3 - "
Professor  |materials of desert
Tokvo
‘ sand
Institute for Industry-academia
Yojiro KITAMURA | 09/11/2011] 03/12/201] gsjfirab - nsiitute of - collaboration ;
Economies |Head industry-university
rescarch collaboration
University Research for clean
Takashi MATSUURA | 09/11/2011| 01/12/2011] 23|College Engineer .
device process
London
The Guest kiz(fe}s;is of the raw
Hideomi KOINUMA | 09/032012] 21/0372012 13|University of | " Y aw
Professor  |materials of desert
Tokyo
sand
Research for basic
The propertics of the
Hiroshi FUIIOKA 09/03/2012]  14/03/2012 6|University of |Professor ~ {°0/&% o¢!! clement of
silicon raw
Tokvo .
- materials from the
sand of desert
Research for basic
properties of the
Kenji ITAKA 09/03/2012]  17/03/2012 g|Hirosaki - |Associate - solar ccll clement of
University  |Professor  [silicon raw
matcrials {rom the
sand of desert
National Basic rescarch of Si
Masatomo SUMIYA | 13/05/2012] 19/05/2012 g|imstitute for - Principal | solar cell
Materials Rescarcher  |manufacturing
Science pProcess
Institute for Industry-acaderma
Yojiro KITAMURA | 13/05/2012] 19/05/2012 g|Arab - [Institute of - feollaboration ;
Economics  |Head mdustry-university
research collaboration




Research and

The . . .
Kenta TSUBOUCHI | 13/05/2012 19/05/2012 7|Cniversity of |FTI¢t  |experiment on 5i
Researcher |raw material supply
Tokvo
¢ from deseri
Rescarch for basic
properties of the
Kenji ITAKA 13/05/2012]  19/0512012 Hirosaki - \Associate  Jsolar cell clement of
University  |Professor  |silicon raw
maienals from the
sand of desert
The Analysis of the raw
[zum NAKAI 13/05/2012| 18/05/2012 6|University of |[Professor  [materials of desert
Tokyo of sand
Research of
application to
Makoto HAMABE 13/05/2012| 20/05/2012 Chubu - |Associate - desert environment
University  {Profcssor  |of superconducting
DC transmission
lechnology
L
The Guest A{;‘:ﬁ(ﬁ;is of the raw
Hideomi KOINUMA 13/05/2002) 20/05/2012 8 |University of ¥ '
Professor materials of desert
Tokyo
sand
The CGucst iiaa(lii;is { the raw
Hideomi KOINUMA | 10/11/2012] 177112012 8|University of | YIS 0F Hhe Tay
Professor matertals of desert
Tokyo
sand
Reszarch and
The Proicct riment on Si
Kenta TSUBOUCHI | o09/112012] 1471172012 6{University of |.. 2o experumont on St
© 7" {Researcher  [raw material supply
Tokyo
from desert
Research for basic
propertics of the
Kenji ITAKA 09/11/2012 14/11/2012 pjifrosaki - jAssociale solar cell element of]
University  iProfecssor  [silicon raw
materials from the
sand of desert
Institute for Industry-acadcmia
Yojiro KITAMURA | 09/11/2012| 18/11/2012 joffrab - nstitute of - collaboration ;
Economies  }Head industry-university
research collaberation
Research of
apphcation to
Satarou YAMAGUCHI | 13/11/2012| 2471172012 12|CR08 i fegsor  |dosert environment
University of superconducting
DC transmission
lechnology




Rescarch of
application to

Makoto HAMABE 21/09/2013|  28/09/2013 Chubu —Associate \dosert environment
University  |Professor  |of superconducting
DC transmission
technology
High purity of
Masayoshi SHIMIZU 10/11/2013; 23/11/2013 14SEAVAC  |President  |silicon technology
development
The Guest iff‘ cllc; f the raw
Hideomi KOINUMA | 10/11/2013| 23/11/2013 14| University of |, A O T T
. - Professor materials of desert
Tokvo
- sand
Rescarch of
application to
- Chubu desert environment
Satarou YAMAGUCHI | 14/11/2013| 25/11/2013 12 ) . Professor .
University of superconducting
DC ransmission
technology
Research of
application to
Toshio KAWAHARA | 14/11/2013| 25/11/2013 12 CPUB g fessor  [doSOrt cnvironment
Universily of superconducting
DC transmission
lechnology
Research and
Tokyo analysis of
Kousuke KUROKAWA | 30/11/20137 10/12/2013 1i|lnstitute of  |Prefessor  |photovoltaic solar
Technology cells usage in desert
environment
Natllona] Review and
Institute of .
Advanced  |Senior analysis of
Takashi OOZEKI 30/11/2013]  10/12/2013 ] photovolaic solar
Industrial rescarcher )
. cells use in the
Science and deserl environment
Technology
Shimizu High purity of
Masayvoshi SHIMIZU 19/01/2014) 23/01/2014 7| Densetsu President stlicon technology
Kogyo development
Research and
The Project experiment on S
Kenia TSUBOUCHI 19/01/2014} 23/01/2014 7|University of J P S
Rescarcher {raw material supply

Tokvo

from desert

Total davs of dispatching

200




Annex-4 : Inputs for the projeet
{3) Traimog in Japan

Boudgens
Stambouk
Annne

USTO

Protessor

MWIMS, The University of Tokyo
Kashiwa Campus. Institute of
Industrial Science. the
Universily of Tokyvo, Lst
AASEF, Chubu Umiversity,
Center of Applicd
Supercomductivity and

Local PV
Application

1770811

280811

Benharrats
Nassira

I18TO

Vice Rectod]

Mega-salar in H{okwio City,
NIMS, The University of Tokyo
Kashiwa Campus, Instilule of
Industrial Science, the
Umiversity ol Tokyo, Ist
AASEF, Chiubu University,
Center of Applied
Superconductivity and

Maitenial
chemistry

17081

2RO

Flaxi Samir

USTO

Professar

Mega-sotar in Hokuto City,
NIMS, The Universing of Tokyo
Kashiwa Campus, Tnstituie of
Industrial Science, the
Uriversity of Tokvn, Tst
AASEL, Chubu Umversity.
Center ol Applied
Superconductivity and

Gnd
connection
and HTc¢8C

17:08/11

28/08/11

Zerduh
Mokhtar

USTO

Iecturer

Mepa-solar in Hokuto City,
NIMS, The University of Tokyo
Fasliwa Campus, Instituie of
Industrial Science, the
University of Tokyo, Tst
AASEY, Chubu University.
Cenier of Applied
Superconduchivily and

$0G-51
resenrch

17081

280811

Bettshar Salim

USTO

lecturer

Mega-solar in Hokuto City.
NIMS, The University of Tokyo
Kashiwa Campus, Institule of
Industoigl Svience, the
University of Tokyo, tst
AASEF, Chubu University.
Cenier of Applied
Superconductivity and

Local PV
Applicalion

170811

280814

Khiat Zekuiva

UISTO

Lecturer

Mega-solar in Hokuta Ciiv,
NIMS, The University of Tokyo
Kashiwa Campus, Instilute of
Industrial Science, the
University of Tokwo, Tsi
AASEF, Chubu Hntversity,
Center of Applied
Supercomductivity and

WEB-TILLE
and PV
system

17:08/11

280811

12

Miloud Yahia

Saida
[niversity

Priofessor

Mega-sodar in Hokuto City,
NIMS. The Umversity of Tokvo
Kashiwa Campus, Institule of
Industrial Sctenes, the
University of Tokvo, Tsi
AMSEF, Chubu University,
Center of Applied
Supereunductivity and

Tocal 'V
Application

170811

2BA08/11

12

raou
Mohamed

CIIER,
Adrar

Lecturer

Mega-solar in Hoketo City,
NIMS, The University of Tokyo
Kashiwa Campus, Institute of
Iadustrial Science. the
University of Tokvo, tst
AASFEF, Chubu University,
Center of Applicd
Superconductivity and

PV system

1740811

ZRARN 1




ega-s0lar Y
NIMS. The University of Tokyo
Kashiwa Campus, Institute of

okuta City,

University, Hirosaki University,

Habib s
Zahmani  [USTO  |Leoturer {1nAustial Science, the PV system | 1770811 | 28/08/11 12
Abdeldicli Unwer-S:Hy of 'lok_w?, lsl_ :
AASEE, Chubu Universily,
Center of Applied
Superconduglivity and
Osamnia ) . A - e
USTO Lecturer  [Mational Institute of Informatics| WEB-ELS 1301/12|17:0312 a3
Mohomed
The University of Tokyo
Cheuki Zegadi [USTO  [Ph.DD Kashiwa Campus. NIMS, = Plasma 29/00/12{ 05112712 68
Expeniment Facility, Shimiee  {Redustion
Densetsu Kogvo Co., 11d.
National Instituie of Advanced
Tahni Al USTO Lecturer  [Industrial Science and PV gystem 29/09712( 05712712 68
Technoloay (AIST)
Yaichi URER-MS National Institute of Advanced
Mohamed Ben Adrar Rescarcher |Industrial Science and PV gystem 29/09/121 0512412 68
Tahar Techuolopy (AIST)
North Japan Rescarch Institote | Thermal
Benghabrite .y . For Sustainable Reduction’ e cn A
Sihem USTO Fhl> Energy(NIRISEY, Hirosaky Characterizati 2909121 0312112 68
University. Tokyo University of |on
Mustapha ] , . — . . P s
= LISTO Master National Institute of Informalics | WER-FI.S 20/0912| 05:12712 68
Abdellatif
Zahaf Ahmed ?J{::iiirsil\' Leclurer  |National fnstitute of Informatics |[WER-IILE 290912 05:12:12 68
The University ol Tokyo
Kashiwa Campus, NIMS,
MNational Institute of Advanced
Boudgene 'Industriai Sc'icn(ii:‘and - )
Stambouli  {USTO  |Professor | cchmology (AIST). NI Tokyo Local PV 010 L5750 10
Asmine University of Science, North Application
Japan Research Institute for
Sustainable Energy( NIRISE},
Mirosakt Pniversity, IST, The
Lmbassv of Algeria, 1irosaki
The University of Tokyo
Kashtwa Campus, NIMS,
MWational Instnute of Advanced
industrial Science and
Kessas Rachid |UsTO Vice Rectorl ﬁ:t?hno]‘ugy (‘A[§ Fy, NIl Tokve Mate;l'lal 2611412} 0512712 10
Universily of Science, North chemistey
Japan Research Tnstitute for
Sustainable Fnergv{NIRISE} ,
Hirosak: University, JST, The
Embassv of Alecna. Tirosakt
North Japan Rescarch Institute
Boudgene Eor Sustainable Logal TV
Stamboult USTO Professor |, ) " . . . 03405/13| 10/05/13 8
Amine I-,m?rgy(.NJRbi:.) , {‘III'OSIakI ‘ Application
University, Hirosaki University
Morth Jupan Besearch Institute
Kessas Rachid [USTO | Vice Rector < Susiainable = = |Material 03:05/13} 10/05/13 8
EnergviMNIRISE) . Hirosaka chemistry
University, Hirosaki University
North Japan Research Institute Grid
Flasi Samic  |USTO  [Professoy |10 Sustaimable o eetion | 03/05/13] 1010513 8
Euergy(NIRISE) | Hirosak: N
. . . S . Jund HTeSC
University, Hirosaki University
Notth Japan Rescarch Institute
Hamzaoui . for Sustamnable SOG-5i s s
Saad USTO Profissor FEnergyv(MIRISE) , Hirosaki research O3B3713116:0513 #




Morth Japan Research Instity
For Sustamable

Tahn All USTO Assoeiate pF,nerg}-‘(N,TRISI",) lirosaki PV system 0305 F 3] 1S3 3
Universitv, [lirosaki University
Chiat If\::r::‘ ::;?::b]i:escarch Institute WEB-ELS
Zekuiya USTO Lecturer Fnergy(NJRISE) . Hlirosaki :ni:::’ 0345713 100513 ]
University, [lirosaki University, [
North Japan Research Instilute
. . for Sustainable - -
Miloud Yahia |UISTO Profess . . . . Lowal BV Appd 03:G3713] 180513 ]
iloud Yahia rolessor Energy(NJRISE) . Hirosaki O P
University, Hirosaks Eniversity
North Japan Research Instilute
{lamouda URER-MS . for Sustainable : ;
Masociiste o . . Locul PV Appl 03:05713| 10/05/13 8
Messaoud Adrar FASSDEIE | Lnergy(MNIRISLE) | THirosaki ved ve !
University, Hirosaki University,
North Japan Research Institute |research and
Vassaa for Sustainable development
- . CDER Director  |Lnergy{NJRISE) , Hirosaki in the Gelds ot 03:05713| 10705713 8
Noureddine CE . Crre
University, Hirosaki University, lrenewable
AIST. NIMS ENETRY
Tokyo University, North Japan
Boucetta Research Institite for S0G-5i . .
TISTO bt 22:06:131 3063 9
Abderahmane aster Sustainable Bnergyv(WNIRISEY,  jresearch ! ?
Iivosaki University, NIMS
Nosth Japan Researcl Institute Thermal
Benioub Rabic |USTO Fh.Dy {or Sustainable Reduction 308137 0671113 68
Energv{MIRISE), Hirosaki
North Japan Research Institute Thermal
Chenf Fillali  |USTO Phd tor Suslainable Reduction 3108310671413 GR
Enerev(NJRISE) , Hirosaki !
Sand
Dahmam - The Usniversity of Tokyo Purntication , -
I8¢ Mmn i IR 0674113 68
Fatiima Zohra USTO ! Kashiwa Campus, NIMS and Plasma
Reduction
Sand
Medeghn . The Umversily of Tokyo Punitcation 1 oy
3 - JLAGR/ 3
Shahazed USTO Master Fashiwa Campus, NIMS and Plasma OR300 68
Reduction
J3aba Ahamed o Experiment Vacility, Shimizu | Microwave . s
USTO Ph.d - ) J1AO83| 06 17T 8
Llves 5 Densetsy Kogvo Co., Lid. Reduction f
Latimia LSTO Lecturer  |Maiiongl Institute of Intormatics | WEB-ELS 310813 06411413 i3
Chubu University, Center of
Miloudi 52!1}1:1  AProfessor f’\pphf.:d Supereonductivity and S_upcrconducu 3108131 06711113 o8
Abdattah Umversity Sustainable Fnergy ity
Research{CASFER)
Shimizu Densetst Kogyo Co.,
) . Lad.. North Japan Research -
;I;n;lmm HSTO Professor  |Institute for Sustainable B:j(:SL 24/01/14| 01/02/14 9
Energy(MIRISE) , Hirosaki /oo
University, Toe Scientilic
Shimizu Densetsu Kogyo Co.,
. Ttd.. North Japan Research .
Zeerdal USTO  |Lecturer  |Institule for Sustainable SOGS: 24i01/14| 01:02/14 9
Mokhtar research

Energy{ MIRISE) , Hirnsaki
Universitv, Toei Scicntific




Annex-4 : Inputs for the project
{4) Local cost by Japanses side

Bank Charge 6,947
Air fair {Oran - Alger) 7,345
International mail 6,300
Car rcutal 44 00{)
Card printing 1,000
Travel expense 19 200
Car rental 29,835
Car rental 28,080
Prepaid Card for mobile phone 19,000
Car rental 27.000
Appurienances for the project office 2,083
Air fair (Oran - Alger) 3.683
Card printing 1,600
Appurtenances for the project office 55320
Appurtcnances for the project office 6,693
Appurtenances for the project office 49 000
Appurtenances for the project office 28500
Car rental 15,795
Travel expense 15,200
Car rental 17.000
Car rental 29,604
Prepaid Card for mabile phone 31,200
Cost for security 214,300
Air fair (Oran - Alger) 14,690
International mail 7.450
Travel expense 16,012
Car rental 15,795
[nternational mail 15,216
Appurtenances for the project office 26,350
Car rental 10,530
Travel expense 3,127
Air fair (Oran - Alger) 7,345
Travel expense 15,418
Car rental 10,530
International air fare 286,446
Car rental 32,000
Expense for communication 22,200
Car rental 35,100
Appurtenances for the project office 14,450
Printing of panplet 70,000
Alr fair {Oran - Alger) 7,344
Travel cxpense 15 585
International mail 21,113
Appurtcnances for the project office 9,454
Car rental 21,500
Air fair {Oran - Alger) 7,344
international mail 7,048
Travel expense 15817
Car rental 140,400




Car rengal 11,000
Travel expense 28,504
Appurtenances for the projeet office 718
Car rental 2,500
Appurtenances for the project office 34,387
Cur rental 9,000
Travel expense 3,148
Expensc for communication 15,300
Air fair (Oran - Algen) 22,032.00
Travel expense for C/P 14243
Car rental 26,325
Car rental 20,000
Car rental 10,530
Travel expense 27.697
Travel expense 14 528
Travel expense 14,528
Travel expense 3,033
Car rental 15,795
Car rental 22,500
international mait 7,169
Expense for communication 9200
Appurtenances for the project office 600
Appurtenances for the project office 5,600
Adr fair (Oran - Alger) 3,682
Travel expense 63,310
Car rentat 38.000
Appurtenances for the project office 1,600
Car rental 210,600.00
Car rental 26,500
Car rental 17,550
Travel expense 26,182
Appartenances for the project office 4,070
Expense for communication 6,800
Car reatal 15,000
Car reatal 20,050
Travel expense 2,875
Car rental 4.000
Appurtenances for the project office 1,185
Expense for communication 7,800
Expense for communication 15 446
Car rental 6,000
Expense for communication 6,000
Printer Tonar 4,000
Appurienances for the project office 1,920
Car rental 4.000

Total 2315876




Annex-5 : Input for the project (Algerian side)
(1) Counterpart list

No. Project Position _ Name Organization
_ . . . N o Durector of Cooperation and
L : Project D;rector Mr. A Saidani Inter-Universities Exchanges,
2 __{Project Manager -~ tProf. A. Derdour Rector of USTO-MB
3 [Deputy Project Manager for o o\ 5 Siambouli  * |USTO-MB
Research _ B -
Deputy Project Manager for | 1Vice Rector in charge of
4 _ Monitoring of Project |Dr. R, Kessas - ~ |External Relations and
Management - ' - |Cooperation, USTO-MB
. . _ Vice Rector in charge of
5 geogl_lgnﬁ:glfc t Manager for. Prof. R. Bouamrane . = [Research and Post-graduation,
. ' S ' L USTO-MB. _
P Deputy Project Manager for Prof. A. Kaddour Dean of Electrical Engincering

|Faculty, USTO-MB .

Logistics e




application and gther,

32 1C/P in the ficld of WebELS

Dr, Zekuiva Khiat USTO-MB
33 [C/P in the ficid of WebELS ~  |Dr. Fatima Bendella* USTO-MB
34 |C/P in the field of WebELS Dr. Zahaf Ahmed** Saida Univ.,
35 [C/P in the field of WebELS Mr. Mustapha Abdelaiif (USTO-MB
36 |Economist "~ " "|Dr Soltana Daoud - JUSTO-MB - T

* Team responsible and contact person

Resigned persons: Rahli Mostepha, Della Mohamed and Benasla Lahouaria
Dismisscd person: Abdeljelil Habib Zahmani

New entry persons**; Zahaf Ahmed and Yaichi mohammed
PhD students: Siham benghabrit and Choucki Zegadi

New PhD coursc students (related to SSB project and headed by Prof. Flazi);

&1 ALE Mokhtaria, FERGAN!I Ouanassa Samia, CHERFI Mohamed, BENIOUB Rabic, BEKKAR
DJELLOUL SATH Saiah, BEN AHMED DAHO Mounaim, AMEUR Abdelkader and DAHMAN]

Fatima Zohra.




Annex—5 : Input for the project (Algerian side)

(2) Local expense

Equipment transport cost

Travel expense for

Equipment transpott , . : . .
to Saida University and equipment installation.
t and <l . . 100,060D .
:25 c:;le trave mnstallation cost related to 00,000DA From USTO to Saida
P WebELS. University.
Academic meeting Fund support to 2nd Held in Oran in May,
expenses AASEF 1,000,000DA 2012(for Saida University).

Travel cxpenses

Participation cost to
Enersol-WSEF

200,000DA

For 3 persons. Held in
Tunis in November, 2012.

Travel expenses

Participation to ICESD13

115,606DA

For 6 persons. Held in
Adrar in Fcbruary, 2013.

Travel expense for C/P of

Stime per vear for one

superconducting & PV

Travel expenses CDER Adrar visiting 100.000DA| o
CP travel expenses L .
Travel expenses applied to the 350,000DA University of Saida

Sep.-Dec, 2013, Jan, 2014

Travel expenses

Travel expense for C/P of
CDER Adrar visiting

40,000DA

For 1 persons. 2 times per
year

Travel expenses

For Algcrian CP transport
1 Algeria

22,500DA

For Business Trip(Oran-
Algiers)

Travel expenses

For Algenan CP transport
in Algeria

1,000DA

Research Trip (Oran-Sig)

Repair expense

For RX inverter repair

45,000DA

Reduction of silica

Total Amount

1,515,000DA




Annex-5 : Input for the project (Algerian side)
(3) Local cxpensc for equipment installation work (including procurement of equipment)

USTO 25/09/12 2,500,000DA

room{internct line)
Equipment for WebELS
room{procurement for other USTO 25/09/12 760,149DA
apparatus)
Equipment for WebELS USTO 01/11/12 85.000DA
room{meeting tables and
Equipment for WebELS room |29 29/07/12 500,000DA
University
Equipment for PV pancls and |Saida 28/02/13 100,000DA
weather momtoring laboratory |University
Land provision of 1000m2  |o292 14/01/12 1,000,000DA
University
Fnstafl!atlon of Dciontzed water USTO 05/03/13
‘;‘Sta ‘“f,“‘ s 1.400,000DA
reparation for electron USTO 032013
MICroscope room
Test reagent and others USTO 04/03/13 50,000DA
Microwave aven USTO 30/11/12 15, 000DA
Installation of PC for USTO 01/11/2013 620,000DA
Electrical engineering
Elcctrical Engincering USTO 01/1172013 200,000DA
Laboratory
Installation of ADSL Linc for -
T 12/02/2014 5
WebELS (for half year) USTO 233,512DA
PV Systems Laboratory Saida

Improvement 01/12/2013 180,000 DA

Air conditioning instaliation University
PV system installation frame Sa1‘d i 09/12/2013 120,000 DA

- University
Installation of Fence for the Sal.da ‘ 17/02/2014 500,000 DA
PV svstemn University
Reagent purchase for USTO 01/07/2013 100,000DA
experimentation
Improvement of AFM, SEM USTO 25/10/2013 1,733 109DA
MICIOSCOPE 1O0m

Total Amount 6,410,149DA

Procurement of equipment
Diffractometer USTO 11/2014 400,000, 000DA




Annex-6 Output (List of literature under the project)

No. Title : Author Year Journal title

1. | *Trends and Chailenges of Sustainable Energy and | A.Boudghene Stambouli, Z. Khiat, S. | 2014 Renewable & Sustainable Energy
Water Research in North Africa: Sahara Solar Breeder | Flazi, H. Tanemoto, M. Nakajima, H. Reviews, Vol. 30C
Concerns at the Intersection of Energy/Water” Isoda, F. Yokoyama, S. Hannachi, K.

Kurokawa, 5, M. Shimizu, H.
Koinuma and N. Yassaa

2. | “Sustainable development by Sahara solar breeder | AB. Stambouli, S. Flazi and H.|March - | Journal of Optoelectronics and
plan: energy from the desert of Algeria, a green energy | Koinuma April 2013 | advanced Materials, Vol. 15, No.3 -
dream grows in the Sahara” 4

3. ‘BSBFI:  Sahara Solar Breeder Foundation, | Koinuma H, Fujicka H, Hannachi 8, | NA 2AJAS Proc¢ in press
International” Kitamura Y, Shimizu M, Kurokawa

K, Stambouli A.B.
4. | “Sahara solar breeder project” Koinuma H, Tsubouchi K, Itaka K, | 2013 McGraw-Hill Yearbook of Science
Stambouli A and Technology, 2013

5. | "A review on the renewable energy development in | A. B. Stambouli, Z. Khiat, S. Flazi, | 2012 Renewable & Sustainable Energy
Algeria: Current perspective, energy scenario and [ and Y. Kitamura Reviews, 16(7)
sustainahility issues"

6. "A primary study on a long-term vision and strategy | A. B. Stambouli, H. Koinuma 2012 Renewable & Sustainable Energy
for the realisation and the development of the Sahara Reviews, 16(1)

Solar Breeder project in Algeria”

(fapanesc side)

1. | “Cloud-based Automaited Authoring System to Support | Mohamed Osamnia, Sila | 2014 Submitted to the International
E-Learning in Higher Education Under Low-Speed | Chunwijitra, Axjulie John Berena, Conference On Future Trends In
Internef’ Hitoshi Okada and Haruki Ueno Information and Communication

Engineering. FTICE 2014,
Bangkok. Thailand

2. | “4 Cloud-Based Multi-functional e-Meeting Svstem by | Mohamed Osamnia, Sila | December | Proceedings of the 14th Pacific-Rim
Fiash-Based Multimedia  Technology for Higher | Chunwijitra, Arjulie John Berena, | 2013 Conference on Multimedia, DOI 10.
Education on the WebELS Systen” Hitoshi Okada and Haruki Ueno

3. | “WebELS: Enabling e-Learning in Higher Education | Arjulie John Berena, Sila | 2013 Proceedings of the 21
over Low Bandwidih Environment’ Chunwijitra, Mohamed Osamnia, International Conference on

Hitoshi Okada, H. Ueno

Computers in Education (ICCE

2013)




4. | “Healizing e-Learning in Higher Fducation over Low | Arjulie John Berena, Sila | 2013 Proceedings of the First Asian
Bandwidth Environment’ Chunwijitra, Mohamed Osamnia, Conference on Society, Education
Hitoshi Okada, H. Ueno and Technology (ACSET) 2013
5. | “An Advanced Cloud-Based e-Learning Platform for | Stla Chunwijitra September | Ph.D  thesis, Department of
Higher Education for Low Speed Internet’ , 2013 Informatics, School of
Muitidisciplinary Sciences, The
Graduate University for Advanced
Studies (SOKENDAID
6. | “Video Embedded Synchronization to Support On-Line | Mohamed Csamnia, Sila | September | Proceedings of the 3rd
Presentation for Higher Education on the WebELS | Chunwijitra, Arjulie John Berena, | 2013 International Conference on
Systent’ Hitoshi Okada and Haruki Ueno Education, Research and
Innovation (ICERI} 2013, Brunei
Darussalam
7. | “Advanced Content Authoring and Viewing Tbols| Sila Chunwijitra, Arulie John | August ICE Transactions on Information
Using Aggregated Video and Slide Synchronization by | Berena, Hitoshi Okada, Haruki Ueno | 2013 and Systems, Vol.E96.ID Ne. 8
Key Marking for Web-Based e-Learning System in
Higher Education’
8. | "Automatic Adaptation of Streaming Data for WebELS | Mohamed Osamnia, Arjulie John | June 2013 | IEICE Technical Report on Service
Meeting for Low-Speed Internef Berena, Sila Chunwijitra, Hitoshi Computing, wvol. 113, no. 86,
Okada, Haruki Ueng, Khiat Zekuia 8C2013-5
9. | “Shared Virtual Presentation Board for e-Meeting on | Arjulie John Berena, Sila | April 2013 | Human-centric Computing and
the WebELS Platform” Chunwijitra, Hitoshi Okada, Haruki Information Sciences, DOI 10
Ueno
10. | “Combinatorial Nanoscience and Tbchnology for| H. Koinuma, R, Takahashi, M. | 2013 Handbook of Advanced Ceramics
Solid-State Materials” Lippmaa, S. Jeong, Y. Matsumoto, T. Chapter 11.1.11
Chikvo, and 8. Suzuki
11, | “BEffect of hAydrogen radical on decomposition of | M. SBumiya, T. Akizuki, K. Itaka, M, | 2013 J. of Phys. Conference Series 441
chiorosilane source gases” Kuhota, K. Tsubouchi, T. Ishigaki,
and H. Koinuma
12, | "Advanced Content Authoring and Viewrng Tools|S. Chunwijitra, A, J. Berena, | 2012 IEICE Transactions on Information
Using Aggregated Video and Slide Synchronization by | H.Okada, H. Ueno and Systems
Key Marking for Web-Based e-learning System in
Higher Education”
13. | "Shared Virtual Presentation Board for e-Meeting in| A. J. Berena, 8. Chunwijitra, | 2012 Human -Centric Computing and

Higher Bducation on the WebELS Platiorm,”

H.Okada, H. Ueno

Information Sciences, a Springer
Open Journal




14. | "Large Tunnel Magnetoresistance in Epitaxial Oxide | Harada, T; Ohkubo, [; Lippmaa, M; | 2012 Advanced Functional Materials,
Spin-Filter Tunnel Junctions” Sakurai, Y; Matsumoto, Y; Muto, S; 22(21)
Koinuma, H; Oshima, M
15. | "Development of a new laser heating syvstem for thin | Fujimoto, E; Sumiya, M; Ohnishi, T; | 2012 Review Of Scientific Instruments,
film growth by chemical vapor deposition”, Lippmaa, M; Takeguchi, M; 83(9)
Koinuma, H; Matsumoto, Y
16. | "Spin-Filter Tuanel Junction with Matched Fermi| Harada, Ti Ohkubo, I Lippmaa, M; | 2012 Physical Review Letters, 109(7)
Surfaces”, Sakurai, Y; Matsumoto, Y; Muto, S;
Koinuma, H; Oshima, M
17. | "Authoring Tool for Video-based Content on WebELS | Sila  Chunwijitra,Arjulie  John | 2012 JCESE 2012, May
Learning System to Support Higher Education” Berena, Hitoshi Okada, Haruki Ueno
18. | "Field-effect transistors of the block co-oligomers based | Haemori, M; Itaka, X Yamaguchi, J; | 2012 Thin Solid Films, 520(13)
on thiophene and pyridine” Kumagai, A Yaginuma, S;
Fukumote, H; Matsumoto, Y,
Yamamoto, T) Koinuma, H
19. | "Strong ferromagnetism in Pt-coated ZnCo(Q' The role | Shin, JM; Lee, HS; Cha, SY; Lee, S; | 2012 Applied Physics Letters, 100(17)
of interstitial hydrogen” Kim, JY: Park, N; Cho, YC; Kim, 5dJ;
Kim, SK; Bae, IS; Park, 8: Cho, CR;
Koinuma, H; Jeong, SY
20. | "A study of the correlation between hydrogen content | Seunghun Lee, Bum-Su Kim, | 2012 d. App. Phys, 111(7)
and magnetism in ZnCoO" Seung-Wan Seo, Yong Chan Cho,
Sung Kyu Kim, Jong Pil Kim,
I:Kyung Jeong, Chae Ryong Cho,
Chang Uk Jung, Hideomi Koinuma,
Se-Young Jeong
21. | " Ferromagnetic spin ordering in amorphous Codoped | Lee, 5; Kim, WK; Cho, YC; Seo, SW; | 2012 Epl, 98(1)
InGaZnO based on the Co-H-Co complex” Bae, JS! Cho, CR:; Koinuma, H;
Jeong, SY
22. | "Conductive and ferromagnetic contributions of H in | Cho, YC; Lee, 5 Nahm, HH; Kim, | 2012 Applied Physics Letters, 100(11)
ZnCoC using H-2 hot isostatic pressure” SJ; Park, CH; Lee, SY; Kim, SK;
Cho, CR: Koinuma, H; Jeong, SY
23. | "Influence of substrates on epitaxial growth of{Y. 8akurai, 1. Ohkubo, Y.|[ 2011 Journal of Applied Physics, 110(6)
B-siteordered perovskite La(2)NiMnO(6) thin films" | Matsumoto, H. Koinuma, M. Oshima
24. | "Stable high conductive amorphous InGaZnQ driven | W. K. Kim, S. Lee, Y. C. Cho, H. | 2011 Applied Physics Letters, 98(12)

by hydrogenation using hot isostatic pressing”

Koinuma, 8. Y, Jeong, 4. M. Shin, C.
R. Cho, J. 5. Bae, T. Y. Kim, S. Park




26. | "Communication’ The reason why +¢ Zn€) surface is | 5. Ito, T. Shimazaki, M. Kubo, H. | NA NA
less stable than -¢ Zn0 surface: First-principles | Koinuma, M. Sumiya
calculation”

26, | "Modulation of the ferromagnetic Insulating phase in | T. Harada, I. Ohkubo, M. Lippmaa, | 2011 Physica Status Solidi-Rapid
Pr(0.8)Ca(0.2)MnX(3) by Co substitution” Y. Matsumoto, M. Sumiva, H. Research Letters, 5(1)

Koinuma, M. Oshima

27. | "Design of Suitable Meeting Management Model for | Sila  Chunwijitra, Arjulie John | 2011 The First International Conference

WebELS Meeting to Meet the Business Situations” Berena, Hitoshi Okada, Haruki Ueno on Advanced Collaborative
Networks, Systems and
Applications (COLLA 2011)

28. | "Authoring Tool based on Flash Technology for| Sila Chunwijitra, Arjulie John | 2011 Technical Committee on
WebELS Learning System to Support Higher| Berena, Hitoshi Okada, Haruki Ueno Knowledge-based Software
Education” Engineering (KBSE)

29. | “e-Meeting Solution for Higher FEducation on the | AJ. Berena, 5. Chunwijitra, H. | November | Proceedings of the International
WebELS Platform™ Ueno, Z. He, P. Sriprasertsuk 29-Decem | Conference on Education,

ber 2, | Informatics, and Cybernetics 2011,
2011 Orlando, Florida

30. | “Shared Virtual Presentation Board for e-Meeting on} AJ. Berena, 5. Chunwijitra, H. | NA Springer Open  Journal
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