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Summary of Terminal Evaluation

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) :
Cooperation [November, 2011 to November,
2015

(Extension) :

(F/U)

(E/N) (Grant Aid)

Partner Country’s Implementing Organization :

University of Science and Technology of Oran

“Mohamed Boudiaf (USTO-MB), Saida

University, Renewable Energy Development Center
(CDER) Adrar

Supporting Organization in Japan :

Tokyo University, Tokyo Institute of Technology,
Hirosaki University, Chubu University, National
Institute of Informatics (NII), National Institute for
Materials Science (NIMS) , and Shimizu densetsu

Kogyo Co., Ltd. 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 have been in surplus.

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.
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, and 3)  job creation
for three million people
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 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.
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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  (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 chairperson.

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 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.

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 : Forty five 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 WebELS server (1)

Trainings in Japan : 54 persons
Total Cost :  JPY 148,327,000 (by the end of March 2015)

Algerian side :

Assignment of counterpart personnel : Thirty seven researchers and eighteen PhD and Master
course students 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 54,313 thousand DA (as of April, 2015)

Members of |Mr. Kaoru Suzuki, Leader, Senior Advisor ~ (Energy) , Industrial Development and
Review Public Policy Department, JICA
Team Mr. Takayuki Kurita, Evaluation Analysis, Senior Consultant, ICONS Inc.

Mr. Noboru Okada, Interpreter, Japan International Cooperation Center

Dr. Kotaro Inoue, Principal fellow, Japan Science and Technology Agency
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Period of April 18 to 30, 2015 Type of Evaluation: Terminal Evaluation

Review

1. Summary of Achievements

(1) Activities under Output 1

1-1 To design thermodynamics for Si production process : 100% has been achieved.

1-2 Purification of sands from the desert : 100% has been achieved.

1-3 To develop Si reduction techniques from the sands (SiO2) in the desert (*solely in Japan) :
100% has been achieved.

(2) Activities under Output 2
2-1 To tune the reduction apparatus in Japan: 100% has been achieved.
2-2 To set up the reduction apparatus in Algeria :
100% expects to be achieved by June, 2015.
2-3 To establish the Si reduction process in Algeria :
100% expects to be achieved by July, 2015.

(3) Activities under Output 3

3-1 To get and set up solar panels : 100% has been achieved.
3-2 To collect the data and to find problems and solutions :
100% expects to be achieved by September, 2015.
3-3 To find applications : 100% expects to be achieved by September, 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 : 100% had been achieved.

(5) Activities under Output 5

5-1 To establish infra-structure for the use of WebELS system and to educate instructors in Algeria :
100% had been achieved.

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:100% had been achieved.

(6) Activities under Output 6

6-1 Organizing Annual Sahara Solar Energy Workshop alternately in Japan and Algeria :
100% had been achieved.

2. Summary of Evaluation Results

(1) Relevance

The Algerian industry depends largely on the fossil energy such as gasoline and natural gas.
However, there is concern of the depletion of these resources. In addition, the employment rate of
the fossil energy industry sector is only around 2 %. In such a context, the Algerian government is

promoting technology development such as Solar power energy to create employment by
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diversifying the energy and the industry. As the Project has conducted to develop the new
technology of solar breeder and to diversify the energy and the industry, the Project is relevant to
the Algerian needs.

USTO-MB is an institution of higher technician training. Researches of electrical also have 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 and
Saida University is located close to desert area, which is in the proper location to install solar cell
and measurement equipment for superconducting.

The CDER Adrar is a research institute of renewable energy in Algeria, research contents of the

Project correspond exactly.

(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 SiO2 in 2015”.

In laboratory level in Japan, it has been verified that Si with B/P concentration is less than
10ppm with a new Si reduction process. Moreover researchers of USTO-MB developed Si
reduction process from diatom utilizing technology introduced under the Project (the purity is
more 99%) .

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

It was verified that 130g/h of Si produced with Si reduction process developed in research in
Outputl  (at Hirosaki University) . When the results is converted to amount of production per
year, more than one ton of Silicon production was to be achieved.

Installation of the Si production test plant plans to be completed in June, 2015. The Project
conducted training on operation and maintenance of the test plant for two (2) researchers from
UDTO-MB. In addition, after the installation, the Project plans to have instruction for the test
plant. Through these activities, the Project established a system to operate and maintain the test

plant continuously even after the completion of the Project.

[Output 3]

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

than two vyears to accumulate quantitative data about cell performance such as efficiency and

reliability”.
Five types of solar cells which has a total of 10kW was installed at Saida University in

December, 2013, and its monitoring has been conducting. Due to delay of solar cell installation,

the solar cells have been operated for one year and five months as of the terminal evaluation. The

monitoring data has been shared between Algerian researchers and Japanese researchers. The
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analysis has been carried out using two kinds of data (data for six months and twelve months) . In
the results of the analysis, characteristics of outdoor conditions in Saida area and performance
evaluation such as power generation efficiency of the five types of solar cells due to changes of]
the natural conditions were clarified. It is scheduled to perform the analysis using data for 12
months in the future.

I addition, the Project has receive two researchers  (for solar cell evaluation) . The Project has
conducted training about solar cell system, and the trainees acquired enough knowledge about

solar cell operation.

[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”

Underground temperature measuring equipment was installed in September 2013, and the
Project started to measure the earth temperature. The monitoring has been conducted for more than
375 days as of the terminal evaluation. The system is capable to monitor the data on the internet.
However due to internet circumstances in Saida University, the Japanese researchers are not able
to monitor the data from Japan these days. Therefore the data has been sent by researchers of]
Saida University by way of researchers of USTO-MB every a few months. As a result of]
measurement in September which the earth temperature is the hottest, it is clarified that earth
temperature is less than 25°C as long as 2.5m underground level. Similar superconducting system

in Japan is usable.

[Output 5]
<Indicator of Output 5>
5-1 “To introduce the WebELS server and the meeting system to USTO-MB”
WebELS server and the meeting system were installed at USTO-MB and Saida University, and

USTO-MB established a meeting room for WebELS.
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”

As internet system in Algeria was improved, the Project held a lecture (Introduction to

Inorganic Material Science and Process) using WebELS at Hirosaki University and USTO-MB
for three hours on 7 February, 2014.A number of the participants was approximately twenty (20) .
So far only once lecture on WebELS has been held, however the lecture was attracted favorite

comment.

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

and Algeria”
The workshop has been held annually as planned. The project has invited not only Algerian

researchers involved in the Project but also researchers worldwide.
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In the workshop the Project activity report and information exchange about the research has
been held. As in academic society has not established, the workshops were utilized as effective

opportunities for young Algerian researchers to present their research.

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]

Generating a high-purity silica and silicon reduction, which is the core of the technology in the
Project are carried out in both Japan and Algeria. Silicon reduction from sand has been achieved.
Cost and energy balance of Silicon reduction with the technology has come up with a result that is
less than the current silicon manufacturing. It should be noted that silicon reduction from diatom
have been successful in USTO-MB. As installation of a test plant is completed in June 2015,
silicon reduction from the sand will be carried out in Algeria as planned. Furthermore towards the
realization of solar bleeding, it is necessary to continuously promote to other organizations

(government institution such as Ministry of higher education and scientific research, other
universities, and private companies) in order to get support from these organizations in the

remaining period of the Project.

Indicator 2) “Current situation of establishing basic research and education for new global energy

supply system”.

[Degree of achievement]

Through the dispatch of students and researchers to Japan, human resource development have
been carried out steadily from research results under the Project so far.

In addition, USTO-MB established a PhD and master's degree courses related to solar cells and
superconductivity for platform of technology introduced from Japan. Thus, the organization
capability as a research institute also has been strengthened through the Project.

The experimental equipment by equipment provision under the Project, researchers and students
in Algeria has been continued by utilizing equipment procured under the Project and technologies
introduced from Japan. Despite experimental equipment is not enough in some fields in
USTO-MB, researchers and students in Algeria have achieved outputs, utilizing equipment
granted by Japan in 1980’s and devising present facilities under support from Japanese
researchers. Remote education system utilizing WebELS also been established. Moreover
USTO-MB is also signed MOU with Japanese universities. Therefore continuous technical support

system was also constructed. Thus, basis of research was already established.
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(3) Efficiency

Efficiency of Inputs :

The custom clearance for equipment took long time (approximately three months)
Consequently, the metrological data collection and some experiments get delayed. The test plant
for the Si reduction being subjected to the security trade control standard of Ministry of Economy,
Trade and Industry (METI) in Japan, the shipping of the test plant get delayed from one to two
months. However, if the custom clearance of this equipment and the setting up of the equipment

are carried out smoothly, there is no concern about the progress of the Project.

Efficiency of Activities :

Although Activities in Algeria is so limited for Japanese researchers, the Project utilized
schemes such as training in Japan and receiving students effectively in order to achieve the project
purpose. In particular, it is confirmed that by being exposed to Japanese research, motivation of]

Algerian researchers has been increased. These inputs contribute to promote each activity.

(4) Impact

The outputs of the research which were presented by means of scientific literature, academic
meeting, and the forum of this project which raised the interest of some countries such as Tunisia,
Turkmenistan. Particularly Turkmenistan is ready to implement the same research by their own
budget.

Furthermore, the flowing impacts are found through these public relation activities.

— Networking among researchers was strengthening. In addition, Chubu University and USTO-MB
signed on MOU, and relationship was strengthened institutionally and individually.

— Before the Project Algerian researchers did not have connection to Japanese companies. However
through the Project the connection has been constructed.

Young Algerian researchers obtained opportunities to present their research output (As here is not
academic societies in Algeria, and it is difficult to present research output for young Algerian
researchers)

In addition, it is noted that utilizing the technology introduced under the Project, Algerian
researchers proposed pure silica production from Diatom which is available in huge amount of 6

million tons at a low price.

(5) Sustainability

Policy aspects :

Algeria is promoting to diversify the energy such as Photovoltaic energy under the policy off
public investment (2010 to 2014) . It is advantageous for Algeria to realize the solar breeder
technology and make progress in the field of Photovoltaic energy because of the structure in the
industrial and energy sector. Algerian government support for this activity is likely to be

maintained even after the Project is completed.
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Financial Aspects :

The part in charge of the Algerian side is provided as planned. There is a part of research
financed by the Algerian side. In the future, the Algerian side is willing to provide the budget for
the assignment of researchers and the operation and maintenance cost of equipment in order to

continue the research.

Organizational Aspects :

Many researchers of Saida University are graduated from USTO-MB. In this circumstance, the
relationship between two universities is very active. Also, CDER Adrar plays role of the
renewable energy institute in Algeria. Japanese side is willing to continue the research of the
Project in the future. In USTO-MB, the master course in the field of PV and superconductivity was
created in order to have researchers in this field. In this condition, these institutes are likely to
conduct the collaborative research by maintaining the relationship with Japanese researchers

through PhD and master course even after the Project is completed.

Technological Aspects :

A number of researchers are have been prepared to accomplish their task in each field through
the collaborative research of the Project which will be continued by means of WebELS and
participation to forums and seminars etc. even after the Project is completed. Moreover USTO-MB
schedule to sign on MOU with Japanese University. Thus, the condition required to follow up

technically is on the way to be secured.

3. Factors that Promoted Realization of Effects
(1) Factors Relevant to Planning

None.

(2) Factors Relevant to the Implementation Process

The rector and the vice-rector of USTO-MB are very interested in the Project and willing to
support to carry out activities under the Project. Through the collaboration research under the
Project between two parties in laboratory level by experiencing research output, relationship
between both parties have been strengthening.

In addition, despite the very limited activities in Algeria for Japanese researchers, the two

parties has maintained a good communication because of the factors as follows :

— Utilizing the Project and other schemes, Algerian researchers and students have opportunities for
trainings and studies in Japan. Through these opportunities good relationship between two parties
have been constructed.

— Sharing information regarding their works by email or in academic meetings;

— A good communication skill of the Project coordinator enabling to win the confidence among the
Algerian researchers;

— Willingness of the Algerian researchers to communicate in English with the Japanese researchers
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Moreover technical transfer has been also conducted adequately as follows.

— Information sharing regarding the research results among the researchers of two parties contacting
frequently by email or academic meeting, etc.;

— Counterpart trainees’ reports to USTO-MB regarding the content of their training in Japan.

— On the basis of this, the Algerian researchers have been carried out their research, utilizing the new
equipment installed under the Project, and develop some devices for experimentation by themselves.
The former trainees also play active roles for the researches in Algeria with high motivation.

By having experiences to research in Japan, installing the equipment and acquiring technology,
Algerian researchers have environment in Algeria to continue their research in Japan. The factor

contribute to improvement of their motivation to carry their research.

4. Factors that impeded realization of effects
(1) Factors Relevant to Planning

None.

(2) Factors Relevant to the Implementation Process
Some parts of the activities in the project delayed due to unanticipated situation such as the
Great East Japan Earthquake in March, 2011 and hostage restraint incident in January, 2013 and to

take longer time than expected for custom clearance.

5. Conclusion

The Project has been carried out smoothly forward to achieve the Project Purpose 1)  to verify the
feasibility of sustainable scaling up of the solar breeder concept  (construction of Si solar cell plant
and solar power plants) and 2) to establish the basement for research and educational activities on
new global energy supply system.

As of Terminal Evaluation, each output of the Project has been achieved as planned except for
Output 2 It is evaluated that the keys for success of the Project is 1) research target is clear

(Japanese researchers demonstrate what shall be done to achieve the Output through their
research) ,2) Algerian researchers conducted their research with high motivation. 3)  Rector and
Leader of USTO-MB support the Project activity with strong willing.

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)
The Si production test plant plans to be installed at USTO-MB in June 2015. First, the Project
should continuously operate the Si production test plant smoothly to establish sustainable Si
reduction process in Algeria.

(2) Safety and appropriate measures for equipment (Output 1, 3 and 4)
It is expected to take necessary safety and appropriate measures continuously for equipment which
has been procured and installed at USTO-MB and Saida University under the Project.
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(3) Utilization of WebELS (Output 5)
By installing WebELS system, academic intercommunion among Japan and many countries in the
world will work easily. Algerian side should utilize WebELS continuously because WebELS is
useful to facilitate education for young researchers and for dissemination of research output.

(4) Dissemination of the research result of the project (Output 6)

Through several international sustainable energy forums, network between Japanese and Algerian
researchers has been strengthened. The researchers would be willing to extend the collaborative
research to the next stage;

- NIMS and DGRSDT already signed on comprehensive cooperation agreement.

- Chubu University and USTO-MB are willing to sign an MOU on research and education, mainly
for superconducting power transmission system.

Thus structure to carry out research continuously has been constructed. It is necessary that the
researchers of Japanese and Algerian sides should share clear vision and necessary step to realize
solar breeder. Besides, the researchers of both sides should design road map such as;

in order to help promoting new visions for Algerian government, to strengthen network of the
Algerian energy industry  (including silicon production and renewable energy industries) , and to
facilitate institutional improvement on human resource development.

7. Lessons Learned

In case of SATREPS, it is important to manage a project (1) to provide a opportunities to
experience actual experiment by trainings in Japan, (2) to develop a place to replicate the
experiment by procurement of equipment, (3) to establish master and PhD course to hold
technology introduced under a project and (4) under strong top management by rector.

Moreover, in case of SATREPS, there are some cases to take long time to achieve a project purpose
and overall goal. Toward the social implementation of the technology introduced under the project,
it is expected to promote to sign MOU between Japanese and recipient institutes and to introduce
other schemes  (such as international student supported by Ministry of Education, Culture, Sports,
Science and technology in Japan (MEXT)) .

There were some fairly difficulties in procedural, security and communication aspects in technical
cooperation projects implementation including SATREPS in non-English speaking countries where
does not have JICA office and requires special considerations in security aspects. In order for
smooth project implementation it is essential to arrange project coordinator who deeply understand
frameworks of SATREPS, and as communication improvement links to the smooth project

implementation, it is important to arrange the project coordinator in the early stage of the project.

8. Follow-up Situation

(Not applicable)
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1. OUTLINE OF THE TERMINAL EVALUATION
1-1. Background of the Evaluation

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 terminal
point, Japan International Cooperation Agency (JICA) has determined to conduct a terminal evaluation
study for the purpose of reviewing the achievements of activities of the project, evaluating them, and
suggesting directions for latter period of the project.

1-2. Objectives of the Evaluation

The objectives of the Terminal Evaluation are:

(1) To review the performance, achievement and implementation of the process of the Project.

(2) To conduct comprehensive evaluation of the activities and achievement of the Project in accordance
with the five evaluation criteria, namely relevance, effectiveness, efficiency, impact, and
sustainability described Chapter 1-3.

(3) To draw up recommendations for further improvements of the Project during its remaining period
and afterward.

1-3. Methods of the Evaluation
The Terminal Evaluation is conducted:
(1) jointly by Algerian and Japanese evaluation teams (hereafter referred to as “the Joint Evaluation
Team™),
(2) by collecting data and information through;
i) examining the reports and documents prepared by the Project.
i) interviéwing Japanese experts/researchers, Algerian counterparts (C/Ps), and authorities
concerned.
ili) 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 criteria 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 find attached Evaluation Grid (Annex-2) for reference.



1-4. Members of the Joint Evaluation Team

(1) Japanese team
Mr. Kaoru SUZUKI

Dr. Kotaro INOUE
Mr. Takayuki KURITA

Mr. Noboru CKADA

(2) Algerian team

Prof. Aicha DERDOUR

Pr. TAIEB BRAHIMI Abdelhalim
Pr. Tebboune Abdelghani

Prof, Boudghene Stambouli Amine
Prof. Flazi Samir

Dr, Ali Tahri

Prof. Saad Hamzaoui

Dr. Bendella Fatima

1-5. Schedule of the Review

Leader

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

Japan Science and Technology Agency (IST)
Evaluation Analysis

Consultant, ICONS International Corporation Inc.
Interpreter

Rector, USTO-MB

Dean of Electrical Engineering Faculty

Dean of Physics Faculty

Professor, Lecturer and Researcher, USTO-MB
Leader of Superconductivity, USTO-MB
Leader of PV system, USTO-MB

Leader of Silica reduction, USTO-MB

Leader of WebELS (Senior Lecturer)

The Terminal Evaluation was conducted from 19" April to 29" April 2015 for carrying out the following

activities:

Schedule of Terminal Evaluation of the Japanese Technical Cooperation for “Sahara Solar
Energy Research Center (SSERC) in Algeria”

No. Remarks
1 4/19 | Sun Arrive at Oran Oran (K/0)
(Kurita and Okada)

2 4/20 | Mon USTO-MB  Meeting with Oran (K/Q)
Project Member Interview
with Prof. Amine Boudghene
Stambouli and Leaders

3 4/21 Tue Interview with and Leaders Oran (K/O)

4 4/22 | Wed Visit to Univ. of Saida Oran (K/O)

5 4/23 Thu Interview with PhD Student Oran (K/Q)

6 4/24 Fri Preparation of  Terminal Oran (K/O)
Evaluation Report

7 4/25 Sat Preparation of  Terminal Oran (K/O/I)
Evaluation Report

8 4/26 | Sun Internal meeting of Terminal | Arrive at Oran Oran
Evaluation Report (K/O/S8/T)

9 4/27 | Mon Courtesy Call at USTO-MB Rector Oran
Feedback the result of Terminal Evaluation Report (K/O/ST)
Visit to Labos




10 | 4/28 Tue Agreement of Terminal Evaluation Report Oran
Visit to WebELS (K/O/I8M
11 4/29 Wed Report to Embassy of | Oran (K/O)
Departure from Oran Japan and JICA Algeria Alger (S/1)
4/30 | Thu Report to MHESR
Departure from Alger

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

<USTO-MB>
Prof. Aicha DERDOUR
Pr. TAIEB BRAHIMI Abdelhalim
Pr. Tebboune Abdelghani
Dr. Boudghene Stambouli Amine
Prof. S. Hamzaoui
Prof. Flazi Samir
Dr. A. Tahri
Dr. Bendella Fatima
Mr. Chali Abderkhadei
Prof. Berrached Nasr Eddine
Prof. Bouamrane Rachid
Mr. Mustapha Abdelatif
Dr, M. Zerdali
Kadri Laid
Khiat Abdelmadjid
Benghabrite Sihem
Chewki Zegadi
Medeghri Shahrazed
Redjati Alaa Eddine
Si Ali Mokhtaria
Fergani Ouanassa Samia

<Saida University>

Prof. Feth-allah Ouhbi Tebboune
Prof. Y. Miloud

Dr. M. Mostefai

Dr. A. Miloudi

Dr, A. Zahaf

Mr. M. Derikadui,

<Japanese Experts/Researchers>
Dr. Hideomi Keinuma

Dr. Kosuke Kurokawa

Dr. Haruki Ueno

Dr. Masatomo Sumiya

Dr. Kenji Itaka

Mr. Masayoshi Shimizu

Ms. Yukiko MBOW

Rector

Dean of Electrical Engineering Faculty

Dean of Physics Faculty

Professor, Lecturer and Researcher

Leader of Silica reduction

Leader of Superconductivity

Leader of PV system

Leader of WebELS, Senior Lecturer

General Secretary of Electrical Engineering Faculty
Vice Rector of Planning (Coordinating Manager)
Vice-Rector of Research and Post-graduation
Responsible of network

Researcher

PhD Student

Magistre Student

PhD Student

PhD Student

M2 Student, PhD Student

M2 Student

PhD Student

PhD Student

Rector

Professor Lecturer
Lecturer

Lecturer

Lecturer

Network Manager

Tokyo University

Tokyo Institute of Technology
National Institute of Informatics
National Institute for Materials Science
Hirosaki University

SEAVAC

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 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.

[nternationally, 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 comnmission taking over the seven years this Commission. [t 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, infroduction 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 Terminal Evaluation is to lead
recommendation to the project activities in the future as well as evaluate and confirm the Activities and
Outputs.

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

(2) Outputs
(2)-1 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.

(2)-2 Output 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 Output 4

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

(2)-5 Qutput 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.



(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

A total of forty five short-term researchers and one long-term expert (Project Coordinator) were
dispatched. Total assigned days by end of March 2015 are 441 days.

(2) Counterpart (C/P) Training in Japan
A total of fifty five Algerian researchers were trained in Japan under the Project. In addition, a total of
five Algerian researchers were dispatched to Japan under the budget of JST.

(3) Provision of Equipment
The equipment listed in the Annex-4 (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 20,057,672 DA have been spent for the project activity and management in Japanese side by
the end of March 2015,

3-1-2. Algerian Side

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

A total of thirty-seven researchers of USTO-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 weil as faboratories for the project are provided by
USTO-MB.

(3) Local Cost Expenditure
3,220,600DA for local expense and 11,292,522DA for expense of installation work for equipment
procured, and 40,000,000DA for X-ray diffractometer 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

Activities in
PDM

Status of Activities

Accomplish
-ment

1.1 To design
thermodynamics for Si
production process.

By applying hydrogen radicals to current Siemens process, it
was confirmed to be enhanced production yield for not only
silicon for solar cells, but also for the semiconductor silicon.

100% completed.

1.2 Purification of sands
from the desert

Based on achievement of Activity 1-1, the Project obtained sand
in various points of the Sahara, and the Project analyzed the
impurity concentration with various type of analyzers, and the
Project highly purified silica (targeted indicators: /P
concentrations of less than 10 ppm).

Moreover USTO-MB has been conducted experiment of Si
reduction from diatom (researcher of USTO-MB found the
process from a research paper). Some eXperimental equipment
were manufactured by researcher of USTO-MB. Diatom does
not need much energy to fracture, therefore it is verified that it
is possible to highly purify Si from diatom using same process
as sand. There is no mill in laboratory of USTO-MB, in addition
diatom is also available in the area of Sig (50 km from Oran),
and thus the research has become an effective means for silicon
production.

100% completed.

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

In cooperation with Algeria, Si reduction process research has
conducted at Tokyo Institute of Technology (reduction method
using microwave heating. SEAVAC also participate the
researched from third year of the Project), Hirosaki University
(carbothermal reduction method by high-frequency 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.

Compared with conventional Siemens process, power
consumption got smaller for silicon reduction in new technique
(in Siemens method 180kW / kg (SOG-Si) — 30kW / kg
(SOG-S1)) in the new technology developed under the Project).
In addition, it is verified that CO2 emissions in conventional
Siemens process also 500,000ton / 5000ton (SOG-Si) is to
become 30,000ton / 5000ton in the new technology.

100% completed

2.1 To tune the reduction
apparatus in Japan

Based on achievement of Activity 1-3, the test plant has been
tuned up to set up more than lton/year of Si production in
Hirosaki University, and the tuning up was completed in
February, 20135.

100% completed.

2.2 To set up the
reduction apparatus in
Algeria

The test plant arrived at Oran in April, 2015. After custom
clearance the apparatus plans to be installed in June, 2015.

10% completed
(Expect to be
completed by
June, 2015.)

2.3 To establish the Si
reduction process in
Algeria

Hirosaki University has been received two students form
USTO-MB and conducted necessary training on operation and
maintenance of the test plant for three Algerian students. After
completed installation of the test plant at USTO-MB, the Project
plans to conduct instruction about the test plant for several
weeks. In addition, necessary consumable for the test plant will
be provided under the Project,

0% completed
{Expect to be
completed by July,
2015.)

3.1 To getand set up
solar panels

The Project installed five {5) types of solar cells (10kW) at
Saida University in December, 2013. Moreover Saida
University also procured solar cells and has conducted research.

100% completed,

3.2 To collect the data
and to find problems and
solutions

After installation, researchers of Saida University have collected
data (Researchers of USTO-MB visit Saida University to collect
the data). The data is gathered in two ways, for six months and
twelvemonths. As the data size is too huge, the data was handed
to Japanese researchers when they meet each other (so far only
data for six months was handed to Japanese researchers),

80% completed
(expect to be
completed by
September, 2015).
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3.3 To find applications

As of the terminal evaluation, data for six months was analyzed

{regarding performance characteristic based on [-V curve). Data

for twelve months plans to be analyzed in the future, Researcher

of USTO-MB received comments from Japanese researchers at

the time they meet each other in seminars and forums.

Moreover the Project dispatched two PhD students for trainings

in Japan, and the Project conducted trainings on characteristics

of photovoltaic module and performance assessment of solar

cells including following trainings such as

— Participated to training in TUV (German company) from 3
June to t1 July, 2014,

— Research and installation of PV based planned in the step
area of the Sahara

= Supplying USTO-MB with PV based generator

- Grand Renewable Energy (from 27 July to 1 August, 2014)

90% completed
(expect to be
completed by
September, 2015).

4.1 To get and set up
measurement system

Although it took three months for custom clearance, the
measuring device was procured, and the device was installed at
Saida University in September 2013.

100% completed.

4.2 To coilect and
analyze data

Due to the device failure and to internet circumstances in
Algeria, monitoring data from Japan on web site is impossible.
However, the data has collected by researchers of USTO-MB
and sent to Japan. The data has been analyzed to examine the
earth temperature in Saida area. Furthermore, in order to further
practicality on superconductor, it comes under consideration to
increase measurement points {approximately 10 points
including Adrar). USTO-MB will consider to take contact with
Sonelgaz and universities to install measurement systems in
secure areas {10 points).

100% completed.

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

WebELS system has been installed at USTQO-MB and Saida
University already. The software has also been updated as
needed. Both USTO-MB and Saida University have prepared
meeting rooms for WebELS. As USTO instailed ADSL line,
internet circumstances in USTO-MB has been improved. In
addition researchers and students in USTO have upgraded the
system as follows.

~ System operating on mobile device.

— Adding auto compilation function on video contents.

~ WebELS utilization at the time of emergency situation

100% completed

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

A lecture was held connecting between Hirosaki University and
USTO-MB on WebELS. Lecture on WebELS by Japanese
researcher has been held only once. The detail is mentioned in
the column of “Output”. In addition video contents of other
lectures and educational materials have been saved on WebELS
servers and these contents are accessible any time,

100% completed.

6.1 Organizing Annual
Sahara Solar Energy

According to PO, Sahara Solar Energy Workshop has been held
annually. Record of the workshop is as follows.

100% completed.

Workshop alternately in Date Name of the Location No. of
Japan and Algeria workshop Participants
23-26 1% Asia-Arab | Aichi, Japan | 90 (10 from
August, Sustainable Algeria)
2011 Energy Forum
15-16 May, | 2" Asia-Arab | USTO-MB, | 150 (50 from
2012 Sustainable Algeria Algeria)
Energy Forum
25 May, | 3%  Asia-Arab | Hirosaki Total 150 (10
2013 Sustainable Univ., Japan | from Algeria)
Energy Forum
13-14 May, | 4% Asia-Arab { USTO-MB, | 150 (52 from
2014 Sustainable Algeria Algeria)
Energy Forum
8




12% May,

5" Asia-Arab Sustainable Energy Forum plans to be held on 11-
20135 in NIMS and Tsukuba University. There are
not any troubles for the preparation.

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

Verilication Indicators

Achievements

Outputi: 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.

L. To obtain Si with a B/P
concentrations of less than 10 ppm
with the use of the new reduction
method from SiO2 in 2015

In laboratory level in Japan, it has been
verified that Si with B/P concentration is
less than 10ppm with a new Si reduction
process. Moreover researchers of
USTO-MB developed Si reduction process
from diatom utilizing technology introduced
under the Project (the purity is more 99%).

Cutput 2: To construct 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

It was verified that 130g/h of Si produced
with Si reduction process developed in
research in  Qutputl (at  Hirosaki
University). When the results is converted
to amount of production per year, more than
one ton of Silicon production was to be
achieved.

Installation of the Si production test plant
plans to be completed in June, 2015, The
Project conducted training on operation and
maintenance of the test plant for two (2)
researchers from USTQ-MB. In addition,
after the installation, the Project plans to
have instruction for the test plant. Through
these activities, the Project established a
system to operate and maintain the test plant
continuously even after the completion of
the Project.

Qutput 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.

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

Five types of solar cells which has a total of
10kW was installed at Saida University in
December, 2013, and its monitoring has
been conducting. Due to delay of solar cell
installation, the solar cells have been
operated for one year and five months as of
the terminal evaluation. The monitoring data
has been shared between Algerian
researchers and Japanese researchers. The
analysis has been carried out using two
kinds of data (data for six months and
twelve months). In the results of the
analysis, characteristics of  natural
conditions in Saida area and performance
evaluation such as power generation
efficiency of the five types of solar cells due
to changes of the outdoor conditions were
clarified. It is scheduled to perform the
analysis using data for 12 months in the
future.

In addition, the Project has receive two
researchers (for solar cell evaluation). The |
Project has conducted training about solar
cell system, and the trainees acquired
enough knowledge about solar cell
operation.




Output 4: To point 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

Underground  temperature  measuring
equipment was installed in September 2013,
and the Project started to measure the earth
temperature. The monitoring has been
conducted for more than 375 days as of the
terminal evaluation. The system is capable
to monitor the data on the internet, However
due to internet circumstances in Saida
University, the Japanese researchers are not
able to monitor the data from Japan these
days. Therefore the data has been sent by
researchers of Saida University by way of
rescarchers of USTO-MB every a few
months. As a result of measurement in
September which the earth temperature is
the hottest, it is clarified that earth
temperature is less than 25°C as long as
2.5m underground level Similar
superconducting system in Japan is usable.

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.

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

WebELS server and the meeting system
were installed at USTO-MB and Saida
University, and USTO-MB established a
meeting room for WebELS.

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

As internet system in Algeria was improved,
the Project held a lecture (Introduction to
Inorganic Material Science and Process)
using WebELS at Hirosaki University and
USTO-MB for three hours on 7 February,
2014.A number of the participants was
approximately twenty {20). So far only once
lecture on WebELS has been held, however
the lecture was atiracted favorite comment.

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)

The workshop has been held annually as
planned. The project has invited not only
Algerian researchers involved in the Project
but also researchers worldwide. In the
workshop the Project activity report and
information exchange about the research has
been held. As in academic society has not
established, the workshops wete utilized as
effective opportunities for young Algerian
researchers to present their research. 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 leve] 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.

Generating a high-purity silica and
silicon reduction, which is the core of the
technology in the Project are carried out
in both Japan and Algeria. Silicon
reduction from sand has been achieved.
Cost and energy balance of Silicon
reduction with the technology has come
up with a result that is less than the
current silicon manufacturing. It should
be noted that silicon reduction from
diatom have been successful in
USTO-MB, As installation of a test plant
is completed in June 2015, silicon
reduction from the sand will be carried
gut in Algeria as planned. Furthermore
towards the realization of solar bleeding,
it is necessary to continuously promote
to other organizations {(government
institution such as Ministry of higher
education and scientific research, other
universities, and private companies) in
order to pget support from these
organizations in the remaining period of
the Project.

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

Through the dispatch of students and
researchers to Japan, human resource
development have been carried out
steadily from research results under the
Project so far.

In addition, USTO-MB established a
PhD and master's degree courses related
to solar cells and superconductivity for
platform of technology introduced from
Japan, Thus, the organization capability
as a research institute also has been
strengthened through the Project.

The experimental equipment by
gquipment provision under the Project,
researchers and students in Algeria has
been continued by utilizing equipment
procured under the Project and
technologies introduced from Japan.
Despite experimental equipment is not
enpugh in some fields in USTO-MB,
researchers and students in Algeria have
achieved outputs, utilizing equipment
granted by Japan in 1980°s and devising
present facilities under support from
Japanese researchers. Remote education
system utilizing WebELS also been
established. Moreover USTO schedule to
sign MOU with Chubu University.
Therefore continuous technical support
system was also constructed. Thus, basis
of research was already established.
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4. PROJECT IMPLEMENTATION PROCESS

4-1. Relationship among the stakeholders

The rector and the vice-rector of USTO-MB are very interested in the Project and willing to support to

carry out activities under the Project. Through the coliaboration research under the Project between two

parties in laboratory level by experiencing research output, relationship between both parties have been
strengthening.

Despite the very limited time in activities in Algeria, the two parties has maintained a good

communication because of the factors as follows:

—  Utilizing the Project and other schemes, Algerian researchers and students have opportunities for
trainings and studies in Japan. Through these opportunities good relationship between two parties
have been constructed.

- Sharing information regarding their works by email or in academic meetings;

= A good communication skill of the Project coordinator enabling to win the confidence among the
Algerian researchers; .

~  Willingness of the Algerian researchers to communicate in English with the Japanese researchers.

The collaborative researches have been carried out under the good relation between USTO-MB and

Saida University. The research outputs were shared to MHESR.

The fact that among the researchers of Saida University, there are a lot of graduates from USTO, enable

to create a good relation between two parties. Consequently, the information sharing is also carried out

frequently. There are some Japanese companies (such as SEAVAC) participating already to the Project
and Algerian companies (such as SONATRACH etc.) being interested in the Project,

4-2. Ownership of the Algerian Side

The number of C/P is sufficient for each field of their research. They are participating actively to the

Project in their field. There are some activities started by their own initiative such as:

- Proposal of utilization of Diatom from Algerian side

- Development of Silica purification process with Diatom ,

- Realizing some experimentation by means of experimentation tools developed by them (sometime,
this experimentation was developed by their own money).

- Some solar panels were installed by their own budget.

Although there was soine personnel changes in rector and Vice-rector of USTO-MB and Saida

University within the period of the Project, the activity of the Project is being carried out very smooth

under the strong top management of USTO-MB,

Each C/P of USTO and Saida University plays active role to the Project.

The part in charge of Algerian side such as cost for experimentation, setup of some experimentation

equipment, and preparation of meeting room for WebELS has been carried out by their own budget

according to the agreement of the two parties. '

4-3.Technology Transfer

Despite a very limited time for activity in Algeria, the technology transfer has been carried out as

scheduled by means such as:

—  Information sharing regarding the research results among the researchers of two parties contacting
frequently by email or academic meeting, etc.;
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- Counterpart trainees’ reports to USTO-MB regarding the content of their training in Japan.

On the basis of this, the Algerian researchers have been carried out their research, utilizing the new
equipment installed under the Project, and develop some devices for experimentation by themselves. The
former trainees also play active roles for the Algerian researches with high motivation.

By having experiences to research in Japan, installing the equipment and acquiring technology, Algerian
researchers have environment in Algeria to continue their research in Japan. The factor contribute to
improvement of their maotivation to carry their research.

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

The Algerian industry depends largely on the fossil energy such as gasoline and natural gas. However,
there is concern of the depletion of these resources. In addition, the employment rate of the fossil energy
industry sector is only around 2 %. In such a context, the Algerian government is promoting technology
development such as solar power energy to create employment by diversifying the energy and the
industry. As the Project has conducted to develop the new technology of solar breeder and to diversify
the energy and the industry, the Project is relevant to the Algerian needs.

(2) Retevance to Japanese ODA policies

In order to promote the development of industrial infrastructure, Japanese cooperation policy for Algeria,
is to provide the technical cooperation on the one hand for the development of human resources in
industrial sector, on the other hand for the infrastructure development for the industrial diversification.
Therefore, the Project Purpose is consistent with the Japanese cooperation policy.

(3) Consistency with needs of C/P organizations

USTO-MB is an institution of higher technician training. Research of electrical also been implemented in
USTO-MER, 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 and Saida University is located close
to desert area, which is in the proper location to install solar cell and measurement equipment for
superconducting,

The 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, USTO-MB has created the good structure to implement the
research with the collaboration of other institutions such as Saida University and CDER Adrar.

The project has contents providing a good and sufficient support to achieve the Project Purpose.
The research of the project is being carried out mainly by Tokyo University. As the researchers involved

in the Project have sufficient expertise in this field, Japanese technology also has relatively high
advantage in this field.
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5-2. Effectiveness

As of the terminal evaluation, there is no change in the Algerian policy for the promotion of renewable
energy programme and the training of the researcher in the field of higher education of Algeria.

The Si reduction technology has been already demonstrated in laboratory level. By installing and
operating a test plant, the solar breeder will be verified to be realizable. Regarding usage of solar cell and
superconductive cable in desert area is being monitored to collect and analyze data. Moreover, regarding
establishment of research basis in Algeria, Algerian researchers has been improved by introducing
experimental equipment and the technology transfer.

The indicators are well designed. The achievement of the indicators means the achievement of the
Project Purpose.

The Project Purpose has focused on two main points of view in the indicators. Contribution factors and
hindering factors for these two indicators 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 (Si reduction process, plant setting, performance test of solar battery superconducting
cable).

[Contributing factors]

The Si reduction technology is demonstrated in Japan. Based on the technology, Algerian researchers
are committed to research. As a resuit the Algerian researchers create new unique technology such us
silicon reduction from diatom.

[Hindering factors]

Market tendency in sificon and solar cell has possibility to influence to get support from government
and to collaboration with private company.

2) Establishment of a basis of human resource development of solar breeder.
[Contributing factors]
Despite dispatches of Japanese researcher were limited, training and study in Japan contributed to
clarify research target for Algerian researchers. As a result, Algerian researchers have been carried out
their research with high motivation.
Moreover USTO-MB has established the technical platform such as the master course and the PhD
course.
[Hindering factors]
As the use of the hydrogen gas is difficult in Algeria, experiment using hydrogen radical is difficult to
carry out.
Regarding research on Solar cell and superconductor, main activities are performance assessment and
meteorological measurement and there are not any opportunities to operate these system practically.
Therefore it is difficult to obtain opportunities to utilize and to improve their research output
practically.

5-3. Efficiency
Some activities got delayed because of the delay of the introduction of equipment, However as of the



terminal evaluation, Project outputs are almost achieved as planned. Each target ievel of the indicators
are well designed, enabling to achieve each Output. Each activity is well designed to achieve the output.

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

Although the operational costs are very limited, the research has been carried out efficiently.

(1) Dispatch of Japanese Experts

In each field, researchers having a good performance record and expertize are provided. Also the timing
and the duration of researchers’ dispatch were appropriate.

(2) Provision of Equipment

The custom clearance for equipment took long time (approximately three months). Consequently, the
metrofogical data collection and some experiments get delayed. The test plant for the Si reduction being
subjected to the security export control standard of Ministry of Economy, Trade and Industry in Japan,
the shipping of the test plant get delayed from one to two months. However, if the custom clearance of
this equipment and the setting up of the equipment are carried out smoothly, there is no concern about the
progress of the Project.

(3) C/P Trainings in Japan

Although Activities in Algeria is so limited for Japanese researchers, the Project utilized schemes such as
training in Japan and receiving students effectively in order to achieve the Project Purpose. In particular,
it is confirmed that by being exposed to Japanese research, motivation of Algerian researchers has been
increased. These inputs contribute to promote each activity.

5-3-2. Efficiency of Inputs from Algerian Side

(1) Assignments of Counterparts

Including the transfer of the Rector of USTO-MB and Saida University and of Vice Rector of USTO-MB,
there were several personnel changes of Algerian researchers, however serious problems has not
occurred on the project progress.

(2) Local Cost Expenditures

Both USTO-MB and Saida University provided offices for Japanese experts. Algerian side expensed a
total of 11,292,522DA for procurement of experiment equipment and cost for the experiment of the
Project as mentioned above. These expenditure is very efficient for the smooth impiementation of the
project.

5-3-3. Efficiency of Activities

USTO-MB and Saida University are using efficiently their existing laboratory in order to carry out the
research. They are referring to the existing research resuits to take profit from the output of experience of
third party.

[Contributing Factors]

The research of the Project has been carried out mainly by Tokyo University before the Project was
started.

Besides, the USTO’s building was designed by Japanese architecture, TANGE Kenzo. JICA has
continued to provide the support to USTO-MB by carrying out the project of USTO (1989 to 1992) and
the follow-up project by providing equipment, which are still working until now.

Thanks to the long term cooperation between Japan and Algeria, there is a good relation between two
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countries now.

In addition to that, the rector and the vice rector are willing to realize the Project. The Project has been
carried out under the strong leadership of the Direction of the university.

Algerian researchers as well, made effort for the smooth communication with Japanese researchers in
English.

Besides, the Project coordinator was dispatched. The coordinator is functioning well as “bridge™ between
Japanese side and Algerian side with high communication capacity.

5-4. Impact

The outputs of the research which were presented by means of scientific literature, academic meeting,

and the forum of this project which raised the interest of some countries such as Tunisia, Turkmenistan.

Particularly Turkmenistan is ready to implement the same research by their own budget.

Furthermore, these public relation activities led to the impacts as follows.

~  Networking among researchers was strengthening. In addition, Chubu University and USTO-MB
schedule to sign on MOU, and relationship was strengthened institutionally and individually.

- Before the Project Algerian researchers did not have connection to Japanese companies. However
through the Project the connection has been constructed.

- Young Algerian researchers obtained opportunities to present their research output in Japan and
Algeria during the AASEF.

In addition, it is noted that utilizing the technology introduced under the Project, Algerian researchers

proposed pure silica production from Diatom which is available in huge amount of 6 million tons at a

low price.

5-5. Sustainability

5-5-1. Policy and Other Supports

Algeria is promoting to diversify the energy such as Photovoltaic energy under the policy of public
investment (2010 to 2014). It is advantageous for Algeria to realize the solar breeder technology and
make progress in the field of Photovoltaic energy in order to restructure the industrial and energy sector.
Algerian government support for this activity is likely to be maintained even after the Project is
completed.

5-5-2. Financial Aspects

The part in charge of the Algerian side is provided as ptanned. There is a part of research financed by the
Algerian side. In the future, the Algerian side is willing to provide the budget for the assignment of
researchers and the operation and maintenance cost of equipment in order to continue the research.

5-5-3. Organizational Aspects

Many researchers of Saida University are graduated from USTO-MB. In this circumstance, the
refationship between two universities is very active. Also, CDER Adrar plays role of the renewable
energy institute in Algeria. Japanese side is willing to continue the research of the Project in the future. In
USTO, the master course in the field of PV and superconductivity was created in order to have
researchers in this field. In this condition, these institutes are likely to conduct the collaborative research
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by maintaining the relationship with Japanese researchers through PhD and master course even after the

Project is completed.

5-5-4. Technical Aspects

A number of researchers are have been prepared to accomplish their task in each field through the
collaborative research of the Project which wili be continued by means of WebELS and participation to
forums and seminars etc. even after the Project is completed. Moreover USTO-MB schedule to sign on
MOU with Japanese University. Thus, the condition required to follow up technically is on the way to be
secured.

5-6. Conclusions

The Project has been carried out smoothly forward to achieve the Project Purpose 1) to verify the
feasibility of sustainable scaling up of the solar breeder concept (construction of Si solar cell plant and
solar power plants) and 2) to establish the basement for research and educational activities on new global
energy supply system.

As of Terminal Evaluation, each output of the Project has been achieved as planned except for Qutput 2
(installation of Si reduction test plant). It is evaluated that the keys for success of the Project is 1)
research target is clear (Japanese researchers demonstrate what shall be done to achieve the Output
through their research), 2) Algerian researchers conducted their research with high motivation. 3) Rector
and Leader of USTO-MB support the Project activity with strong willing.

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 Terminal Evaluation Team would like to raise some matiers regarded as
necessary for further improving the Project implementation for the rest of the Project duration.

(1) Preparation to install and operate Si production test plant (Qutput 2)
The Si production test plant plans to be installed at USTO-MB in June 2015. First, the Project
should continuously operate the Si production test plant smoothly to establish sustainable Si
reduction process in Algeria.

(2) Safety and appropriate measures for equipment (Output I, 3 and 4)
It is expected to take necessary safety and appropriate measures continuously for equipment which
has been procured and installed at UST(Q-MB and Saida University under the Project.

(3) Utilization of WebELS (Cutput 5)

By installing WebELS system, academic intercommunion among Japan and many countries in the
world will work easily. Algerian side should utilize WebELS continuously because WebELS is
useful to facilitate education for young researchers and for dissemination of research output.

(4) Dissemination of the research results of the Project (Output 6)
Through several international sustainable energy forums, network between Japanese and Algerian
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researchers has been strengthened. The researchers would be willing to extend the collaborative
research to the next stage;

- NIMS and DGRSDT already signed on comprehensive cooperation agreement.

- Chubu University and USTO are willing to sign an MOU on research and education, mainly for
superconducting power transmission system.

Thus structure to carry out research continuously has been constructed. It is necessary that the
researchers of Japanese and Algerian sides should share clear vision and necessary step to realize
solar breeder. Besides, the researchers of both sides should design road map such as;

in order to help promoting new visions for Algerian government, to strengthen network of the
Algerian energy industry (including silicon production and renewable energy industries), and to
facilitate institutional improvement on human resource development.
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Annex-1: Project Design Matrix(PDM) Ver.3.0

Objectively Veriliable Indicators

Means of Verification

importani Assumptions

Project Purpose

To verify the feasibility of sustainable scaling up of the solar
breeder concept (consiruction of Si solar cefl plants and solar
power plants) and Lo establish basic research and education
for new global energy supply system

To demonstrate the feasibility of sustainable solar
breeding with solar power plants and cell production
plants

Annual report
Abstract of the meetings

Algerian government kecps
collaborative research scheme.

2 To establish basic rescarch and education for new global jAnnual report
encrgy supply system Abstract of the meetings
Project Outputs
1 To develop Si reduction process not from the widely used 1 To obtain Si with a B/P concentrations of less than 10 Elemental nnalysis by EDX or ICP Requirement for purity of solar
silica stone but from abundant sand in the desert by pem with the usc of the new reduction method from $i02 silicen remains unchanged.
designing new thermodynamics for Si production in 2015
2 To construct a Si production test plant from sand and to 2 To consiruct a Si plant with a production ratc of [ Integrated production volume and data of the
establish Si reduction process in Algeria ton/year elemental analysis
3 To find problems and solutions in the use of solarcellsinthe | 3 To obtain operational reeords of two types of solar cells at | Data log file of the solar cells
desert by accuinulating quantilative data about cell least for more than two years to accumulate quantitative
performance such as efficiency and reliability and to tind data about cell performance such as efficiency and
new applications of solar energy in (his area reliability
4 To point oul problems with operation of high critical 4 Toobain consecutive temperature data in the ground of | Temperature data log file
temperature superconducting cable system and te find out Algeria for more than 100Q days for burying the
soluttons for them superconduetor cables
5 To cstablish bases for encrgy engineering education in the 5-1 To intraduce the WebELS server and the mecting system |Confirmation of system opcration
Alrica area and to perforin remote education by complex to USTO
education system with the use of WebELS system which was
developed in Japan 5-2 To edueate more than 8 engineers a ycar by the energy  |Log file of WebELS
engineering course through E-learning and to educate 5
Ph.D. students in total
6 Organizing Annual Sahara Solar Encrgy Workshop 6  Organizing Annual Sahara Solar Energy Workshop Submission of the abstract of the meeting

alternately in Japan and Algeria  (2011-2016)

alternately in Japan and Algerin  (2011-20i6)




Amnex-1: Project Design Matrix(PDM) Ver.3.0

Project Activitics

Inputs

Japanese side

Algerian side

11 Todesign thermodynamics for Si production process
12 Purification of sands from the desen

I3 Todevelop Si reduction tcchniques from the sands
(8i02) inthe desert (*solely in Japan)

271 Totune the reduction apparatus in Japan

22 Tosct up the reduction apparatus in Algeria

23 To establish the Si reduction process in Algeria

31 Toget and set up solar panels

32 To colleet the data and to find problems and solutions

33 To find applications
41 To gel and set up measurement systcimn

42 Tocollect and analyze data

51 To establish infra-structure for the use of WebELS system
and to cducate instructors in Algeria

52 To suppon the rescarch works in SSERC at USTQ and to
cducate engineers in the ficld of global cnergy by the use of
WebELS

6 Organizing Annunl Suhara Solar Energy Workshop
alternately in Japan and Algeria

Experts

Counterparts Personnel

Leader

Dr.Hideomi Koinuma
Dr.Kosuke Kurokawa

Dr.Hiroshi Fujioka
Dr.Haruki Ucno

Dr.Yasubumi Furuya  Dr.Hiroyuki Sato
Dr.Takashi Matsuura ~ Dr.Masatomo
Sumiya

Dr.Takuya Hashimoio  Dr.Sataro
Yamaguchi

Dr.Junichi Shimoyama Mr. Yojiro Kitemum
Dr.Kenji llaka  Dr. Masayuki Kamimoto

Dr. Izumi Nakai

Dr. Takashi Qozeki

Dr. Toshio Kawahara
Dr. Makoto Hamabe
Dr. Kazuhiro Nagata
Dr, Miyuki Hayashi
Dr Kenta Tsuboucht
Dr. Arjulic John Berena
Dr. Masayoshi Shimizu
Dr. Yoshikazu Suzuki
Mr. Yuji Okamoto

Deputy PJ Manager: Prof. Amine Boudghéne
Stambouli

Deputy PJ Manager; Rachid Kessas(Vice-rector)
80G-8i reseprch: Prof.Saad Hamzaoui, Dr. Mokhtar
Zerdali, Prof. Tewlik Sahraoui, Dr, Mohamed
Adnane

PV system evaluation (efficiency and dumbility): Dr.
Ali Tahri, Dr.Salim Batahar, Dr. Amine Daoud, Dr.
Mohamed Draou, Dr. Mohamed Sadok, Dr. Ahmed
Mchdaoui, Dr Miloud Yahia, De Mohamed Mostelai,
Dr Abdallah Miloudi

Leasibility study for yrid connection; Prof. Samir
Flazi, Dr Milod yahia, Dr Mohamed Mostfai, Dr.
Mohamed Draou, Dr Abdallah Miloudi

Local PV application and other problems :
Prof.Samir Flazi, Prof. Yahia Miloud, Dr. Miloudi
Abdallah, Dr. Mohamed Mostefai, Dr. Mohamed
Draou, Dr Messzoud Hamouda, Dr Soltana Daoud
E-Leaming{ Web-E1.8) system; Dr Fatima Bendella,
Dr. Mustapha Abdelatif, Dr Zzhal Ahmed

Prof. Yassas Noureddine

Researchers in USTQ continues 10
cducate engineers and students.

Administration

Project Cocdinator

Administrative staff, Secrctary

Equipment

Scanning Electron Microscope-EDX
Impurity Analysis System

Atomic Force Microscope

DI Water Generator

Ball Mill

Reduction Apparatus

Solar Panels

Weather-monitoring System

Server and Meeting System

*Transportation fec for the equipment from
Japan to Algeria

*Necessary expenses for the counterpart
training in Japan

Note: Pravision ol the equipment may be
changed duc to its priority or JICA's

huidantne: allanniing

Office space and Facilitics

-Office for the Japanese Experts
-8pace for the Equipments provided
by JICA

*Necessary expenses [or the Project activities and
utilities

Pre-conditions

Public security in Algeria remains
unchanged.




Annex-2

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

Implementation Process

and data of the
elemental analysis

Evaluation Evaluation Question Basis for Judgment & . Data Collection
[tems Main Question | Sub-guestion Method 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 situation 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
(including in view of
energy balance, targeting
cost and its perspective).
2. Cumrent  situation of | Current Study activity | Annual Report
esiablishing basic | situation of new global | Absiract of the
research and education | energy supply system. meetings
for new global energy
supply system.
Current  situation  of | Annual Report
human resource | Absiract  of the
development on solar | meetings
breeding.
Achievement | 1. To develop Si reduction process not from the widely { To obtain Si with a B/P | Study resuits of 8i | Elemental analysis | Document review
of Outputs 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 Si 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 Si reduction process in Algeria, production rate of 1 ton/year | the test plants. production  volume

3. To find problems and solutions in the use of selar 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
least 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

.1-




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

To  obtain  consecutive
temperature data in the
ground of Algeria for more
than 100 days for burying the
superconductor cables

Temperature data.

Temperature  data
log file

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.

5-1 To  introduce  the | Record of  system | Confirmation of
WebELS server and the | operation system operation
meeting  system  to
USTO

5-2 To educate more than 8 | Log record of WebELS.

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

Log file of WebELS

6. Organizing Annual Sahara Solar Energy Workshop

alternately in Japan and Algeria

{2011-2016).

Organizing Annual Sahara
Solar Energy Workshop
alternately 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 peried and specialty)

Equipment and materials

Local cost

Timing, period, contents and
participants of trainings

Others (if any)

Algerian side

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

Facility and equipment
Operation cost
Others

Amount, quality and timing
of input

Expert list

Equipment list

Progress Report
Opinions of persons
concerned

Information
project
management

on

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 Collection
Method

Record of the
activity

I-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
(8i02) inthe desert  {*solely in Japan) .

2-1

To tune the reduction apparatus in Japan,

22

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.

32

To collect the data and to find problems and
solutions.

3-3

To find applications.

4.1

To get and set up measurement system.

42

To colicct and analyze data.

5-1

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

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

6 Organizing Annual Sahara Solar Energy Workshop

alternately in Japan and Algeria

Comparison with the planned
and actual schedule of the
activities

Degree of achievement,

Progress Report
Opinions of persons
concerned

Document review
Questionnaire
Interview

Are there differences between planed and actval schedule
of activities?

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

Confirmation of causes if there
ate differences.

Opinions of persons

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).

Evaluation  of  technical
transfer, good point, point to

Method of technical

transfer, role division

Opinions of persons

concerned

Progress Report,
Interview,
Questionnaire

Document review
Questionnaire
Interview
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be improved and to be
changed.
Relationship Relationship Whether frusting relationship is | Confirmation  if  trusting | Opinions of persons | Results of interview | Interview
among, the | between the experts | fostered. relationship is fostered concerned
stakeholders and C/P Whether they are satisfied with each
other.
Communication of the experis and | Confirmation of the | Confirmation of | Results of interview Interview
ce communication frequency in
communication among
stakeholders
Role division and | Role division, chain of command, Confirmation of system for Project chart Progress Report - Document review

collaboration collaboration and information chain of command and role Stipulation of role Results of interview
between sharing among USTQ, Saida division division among
stakeholders University and CDER Adrar, stakeholders
(including MHESR) Opinions of persons
concermned
Situation of collaboration and Confirmation of situation Situation of | Progress Report
role division, among USTO, Saida —in role division among collaboration Resulis of interview
University and CDER Adrar. USTO, Saida 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 | Sitation of C/P arrangement | Opinions of persons | Activity results
proactively the | enough? The C/P participate in the | and their activities, concerned Opinions of persons
project. project actively? concerned

Recognition of implementation | Degree of Recognition of | Opinions of persons | Results of interview
organization on the project. implementation  organization | concerned
on the project

Degree  of  participation  and | Degree of participation and | Opinions of persons | Results of interview
recognition of target groups. recognition of target groups concerned
Budget of Algerian side is arranged | Confirmation  budget plan, | Results Information on
and disbursed as planned? results of Algerian side Opinions of persons | project management,

concerned Results of interview

Other  factors | Is there any factors that affect efficiency of the process? Confirmation of problem,

that aifect factors that affect output on

implementation

implementation.

Questionnaire
interview
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Relevance

Ev?tl:::slon Evaluation Question Basis fuhl;eJtl;:)%ment & Data Required Data Sources Datiqi(:::gtm“
Necessity Does Project Purpose correspond 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. Alperia Interview
project purpose Results of interview
Relevance | Is the project strategy | Are implementation structure, the | Appropriateness of Evaluation results of Progress Report Document review
of appropriate for | division of roles, and eollaboration | ~Project approach similar project Result of interview Interview
approach development  issues | among stakeholders appropriate? —Project logic Opinions of persons
in targeted fields and Segregation with the | concerned
sectors of Algeria? possibility of synergy with
Is the content of support (Si other doner assistance.
reduction process, cell performance
test, operation of high critical
temperature superconducting cable
system, education with the use of
WebELS) is appropriate? Is 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 and | Results of interview | Interview
years? Project environment  surrounding

the project and their affect




Effectiveness

achievement

Results of interview

Evaluation Evaluation Question Basis for Judgment & , . Data Collection
Items Main Question Sub-question Method Data Required Data Sources Method
Prospect of | The prospect of the Project Purpose achievement Confirmation of Indicators of Progress Report Document review
the Project the project purpose Relevant documents, | Interview

purpose etc.

Is the target level of Project Purpose indicators appropriate?

Comparison with the baseline
data

Indicators of other project
Opinions of persons

_purpose.

Comparison with the target concerned
level of similar projects
Causality of | Do/did Outputs contribute to achievement of Project Whether it is reasonable to PDM, Opinions of persons | Progress Report Document review
Outputs 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

Are there any changes
in the important
assumption for
achieving the project
purpose? Any effects
by the assumptions?

fthe important assumptions]
Regquirement for purity of solar
silicon remains unchanged.

Confirmation of the important
assumptions

Whether there is any other external
factors

Confirmation of external
factors

Policy-related documents
Opinions of persons
concerned

Development policy
documents
Results of interview

Document review
Interview

What are hindering
and contributing
factors for the
achievement of the
Project purpose

What are factors that affect
positively or negatively to the
possibility of sustainable expansion
of solar breeder (Solar silicon
factory + Si photovoltaic power
plant)?

Analysis of the possibilities of
sustainable expansion of solar
breeders (including in view of
energy balance, targeting cost
and its perspective). Type and
quality of assistance ( Si
reduction process, plant
setting, performance test of
solar battery superconducting
cable)

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
achievement of the Project

purpose

Actual achievement of the
Project

Progress Report,
Related reports
including papers
Results of interview

Document review
Interview
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Efficiency

Data Collection

achieved outputs

Whether the following Inputs werefare
appropriate;

Specification, type, quantity, timing of
installation of equipment

Confirmation of the
appropriateness

List of equipment
delivered

Opinions of persons
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

Opinions 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

Opinions of parties
concerned

Evaluation Evaluation Question Basis for Judgment & Data Required Data Sour
Items Main Question Sub-question Method a1a fequire AtA Sources 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? achievement and plan achievement of the Results of interview | Interview
of the to the inputs plan, timing
outputs Opinions of persons
concerned
Appropriateness of the level of farget | 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 | Outputs? activities and outputs concerned Results of interview Interview
generate Outputs?
Whether Inputs Whether the following Inputs werefare | Confirmation of the Actual dispatch of Progress Report Document review
werefare appropriate; appropriateness Japanese experts Related documents Interview
appropriate, The number, expertise, timing and Opinions of persons Results of interview
considering the dispatch duration of Japanese experts. concerned




Whether the following Inputs were/are
appropriate;

Confirmation of the
appropriateness

Actual project expenses
Opinions of persons

Budget allocation from Algeria concermed
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 Resulis of interview

Whether the Project utilize the
outcomes of the past relevant projects

Caonfirmation of the utilization
stafus

Whether there is
any other factors
that affect
efficiency

Whether there is any hindering
or contributing factors




Impact

Ev;itl::ltsmn Evaluation Question Basis fopze']:;:]%ment & Data Required Data Sources Dat?\di:ﬁ:ﬁ"o"
Unintended | Is there any positive and negative effects? Check if there is any positive { Opinions of persons | Parties concemned Questionnaire
effects and negative effect concerned Interview
Is there any positive and negative effect due to issues such as Assumed effects,
gender, environment, human rights, poverty, ethnicity, impacts {gender, human
socio-economic status? rights, environment,
etc.), measures against
the assumed negative
impacts
Sustainability
Evaluation Evaluation Question Basis for Judgment & . Prata Collection
Itemns Main Question [ Sub-question Metho%l 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 end of the Project? the policy continuously strategies Related documents Interview
Aspects supports the activities after the

termination of the Project.

Organization | [mplementation 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? concemed
Opinions of persons
concerned
Financial Is the budget for the project 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
concermned
Technical 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 concerned
continue their activities after the end of the Project? issues and measures for them.
Society, Is there any possibility which obstructs Sustainability 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

Interview resuits




Others

Evaluation Evaluation Question Basis for Judgment & . Data Collection
Items Main Question | Sub-question Methogd Data Required Data Sources Method

Point to Necessity to review contents of input, activity and output. Related information PDM

consider Progress Reports

until the Interview resulis

completion | What are points to consider until the completion of the Progress Report

of the project? Related documents

project

What are points to continuously conduct the joint research
between Algeria and Japan even after the completion of the
Project?

Interview results
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Annex-3 Plan of Operation (

PO) Ver.3.0

Schedule (from MM/2010 10 MM/2015) R chili
o Tocgst . - espansibiliy Inputs
7 1 5 £l [ g F
Agtivitics FY of Japan Fy2ol Fyzol Y2013 Y2014 FY2015 Venue
1 2 3 2 3 4 1 2 3 4 1 2 3 2 3 4 Algerian side Iapancse side ltem Instifusion
To develop Si reduction process not from the widely used
L |silica stone but from abundant sand in the deserl by
designing new thermodynamies for Si production
De.Keinuma
1-3 1T design thermedynamics for Si production process » 3 - De,Mosita - -
Dr.Hashimote
Dr.Koinuma _
Prof.Sand Hamzaoui® | De.Fujioka IS:::' =EDX
I Dr.Mokhitar Zevdali - |DeMakai .
1-2 |Purification of sans from the desert Qulput 1
urifi m the des P > aa Dr.Tew(ik Sahraoui  |De.Sumiya ‘I:::M " usTo
Dr.Mohamed Adnase | De.Matsuura b nj‘[m E‘i geAcrator
Dr.Tsubouehi "
L. Furayn
N {Dz.Sato
To develop Si reduction techniques from the sands Dr.Kamiimoto
'3 | (5i02) inthe desert  (3solely in Japan) § ’ P ltaka : -
Y P Dr.Nagatz
Dy Hayashi
Dz, Tsubouchi
2 To construct o Si production test plant [rom sand and 10
establish Si reduction process in Algeria
Dr.Furuya
Dr Sato
Dr.Kamimoie - iy ae
2-1 |To tung the reduction appamtus in Japan i - Drltaka Reduction apparatus Hirosaki Univ.
Dr.Magau USTO
Dr.Hayxshi
D Tsubouchi
DrFunya
Cnput 2 ProfSaad | lamzzoui* g"ks,“;:imo
: . . Dr.Mokhtar Zerdali p . Hirosaki Univ.—
3
2 |To sei up the reduction apparatus in Algeria A Dr Tewltk Salwnoti g:.;‘::m Reduction apparatus USTO
Dr.Mohatmed Adnane Da'.llaynshi
D Tsubguchi
Dz Furuya
DrSalo
- De Kamimato
2:3 | To esteblish the Si reduction process in Algeria A Dr Maka Reduction apparatus  |USTO
D Nagala
Dz Mayashi
Dr Tsuboughi
To find problems and solutions im the usc of solar cells in
3 the desert by aecumulating quantitmive dato about cclt
performance such as ciTiciency ond reliability and lo find
new applications of selar energy in this arca
Prof ¥ahia Miloud
ProflSamir Flazi®
3-1 |To get and set up solar panels A [OrAbdih Mios | Prourokaw Sotar pacels USTO,Saida
Dr.Amine Daoud Dr.Gozcki
D Mohzmed Mostelai
D] M)
Prof ¥ahia Miloud
N Dir.Salim Dedahar
Ovtput 3 > DrAbdsh Miloudi [y
32 |To eolleet the data and to find problems and solutions o | A |DrAmine Daoud b '0 " Salnr panels USTO, Saida
> DrMohamed Mostefai |00
Dv Mohamed Diraor
De Mohamed Sadok
e Bioht: f Abmrd




Annex-3 Plan of Operation (PO) Ver.3.0

Schedule {from MM/2010 1o MM72015)

A Algeria

Activitics. Target FYalt FYaoiz P TE] o Y2013 Veme Responsibiliy Inputs
FY of Japan
2134023+ vzp3] sz 3]afijz{sz]a Algerinn side Japancse side liem Institwion
[Brof.Samit Flazi*
Dr.Salim Bettahar
Dr. Amine Daoed
3-3 | To find applications > A ;';ﬂdmj\mﬁ” 3:3:::::“ - USTO,Saida
Dr.Abdaflsh Mitoudi
Dr.Ali Tahni
Dr Motamed Doy
To point out prablems with operation of high Te
4 |superconducting cable system and 1o find oul solutions for
| fthem
Prof.Samic Flazi*
Dr.Salim.Boattahar | Dr. Yunaguchi
41 |To get and sct up measurement system « R N A E:;:::llt:l:'::::] i g:i:“ ahars s.;';::‘ll:l = |USTO,Saida
Output 4 i - Dr.Mohasied Dr.Kawabe
Mostefai
Pref Samir Flazi*
Dr.,Salim, Batiahar Dr.Yamaguchi
Prof.Yahia Miloud  |Dr.Shimoyama Weather-inonitoring
2 | To eoltect and analyze data A |Dr.abdallah Milaudi Dr.Ka\m?;m sysiem ¢
Dr.Mohamed Dr.Kawabe
Mostefai
To estatlish hases for eneryy engincering educatian in the
Aftica srea and to perform remote education by complex
cducation system with the use of WebELS system which
was developed in Japan
P Dr. Fatima Beadclla® -
. To establish infra-suwucture for the use of WebELS system A 1D, zahaf Atmed Dr.Ueno Server and mecting
and to educale instructors in Algerin M’: Mustssha Abdltif Dr. Gerena sysleas
Output § Dr.Koinuma
Dr.Kurckawsa
Dr.Furuya
) To support l-[u. rcsn?arch works in SSERC at USTO and to All Mcmbers and Dy Dr.Sato Server and tosting
2 |educate engineers in the ficld of global encryy by the use JEA Sol Dr.Ueno ;
vltana Daoud . system
of WebELS Or.Fujioka
Br.Hashitmolo
Dr.Sumiya
D leakn
Dr.Koiauma
Dr. Kurokawn
Dr.Furiya
Dr.Sata
Orgarlizing.[\nnunl Sahara Sol':\r Enerey Wotkshop Output 6 184 | Al Members De.Ueno A
alternately in Japan and Algeria Dr.Fujivka
Dr,Hashimoto
[ Dr.Sumiya
Dr.laka
Mr.Kitamura
¥ Japan




Annex-4: Inputs for the Project (Japanese side)

(1) List of Japanese Researcher in the Project

No. Name Organization
1. | Dr. Hideomi Koinuma The University of Tokyo (Leader 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 Institute of Informatics
5. | Dr. Yasubumi Furuya Hirosaki University
6. | Dr. Hiroyuki Sato Hirosaki University
7. | Dr. Takashi Matsuura University College London
§. | Dr, Masatomo Sumiya National Institute for Materials Science
9. | Dr. Takuya Hashimoto Nihon University
10. | Dr. Sataro Yamaguchi Chubu University
11. | Dr. Junichi Shimoyama The University of Tokyo
12, | Mr. Yojiro Kitamura Institute for Arab Economies Research
13. | Dr. Kenji Itaka Hirosaki University
14. | Dr. Masayuki Kamimoto Hirosaki University
15. | Dr. Izumi Nakai Tokyo University of Science
16. | Dr. Takashi Oozeki Advanced Industrial Science and Technology
17. | Dr. Toshio Kawahara Chubu University
18. | Dr. Makoto Hamabe Chubu University
19. | Dr. Kazuhiro Nagata Tokyo University of the Arts
20. | Dr. Miyuki Hayashi Tokyo Institute of Technology
21. | Dr. Kenta Tsubouchi The University of Tokyo
22. | Dr. Arjuile John Berena National Institute of Informatics
23. | Dr. Kazuki Morita The University of Tokyo
24, | Dr. Masayoshi Shimizu Shimizu Densetsu Kogyo Co., Ltd.
25. t Dr. Jiro Momoi Chubu University
26. | Dr. Yoshikazu Suzuki University of Tsukuba
27. | Mr. Yuji Okamtoto University of Tsukuba
28. | Dr. Hitoshi Okada National Institute of Informatics

PhD students: (related to MEXT PhD Students headed by Prof. Ueno and Prof. Itaka):

Mr. Mohamed Osamnia
Mr. Abderahmane Boucetta
Mr. Benioub Rabie




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

o b 7
S Leader
Hideomi KOINUMA 03/05/2011 | 12/05/2011 jo|The University - |Guest Analysis of the raw
of Tokyo Professor .
materials of desert sand
Tokyo
Izumi NAKAI 04/05/2011 | 11/05/2011 8|University of  |Professor  |Analysis of desert sand
Science
Institute for industry-academia
Yojiro KITAMURA 03/05/2011 | 12/05/2011 10| Arab Economies |Director  |coliaboration ; industry-
cesearch General university collaboration
?Jdvi?or .
Lo ] eader
Hideomi KOINUMA 09/11/2011 | 15/11/2011 7{The University jGuest Analysis of the raw
of Tokyo Professor .
materials of desert sand
Institute for Industry-academia
Yojiro KITAMURA 09/11/2011 { 03/12/2011 25| Arab Economies | nSuiute of - |collaboration ; industry-
research Head university collaboration
‘ advisor
Takashi MATSUURA | 0971172011 | 01122011 o3| University Engineer | oocarch for clean device
Cotlege London process
. Leader
Hideomi KOINUMA 09/03/2012 | 21/03/2012 3| The University | Guest Analysis of the raw
of Tokyo Professor .
materials of desert sand
Research for basic
L properties of the solar cell
Hiroshi FUJIOKA 00/03/2012 | 14/03/2012 6 I?,ergk';:ers“y Professor  |element of silicon raw
materials from the sand of
desert
Reéss%arch tor basic
, . . properiies of the solar cell
Kenji ITAKA 09/03/2012 | 17/03/2012 o|Hirosaki Associate | et of silicon raw
University Professor .
materials from the sand of
. desert
National
Masatomo SUMIYA 13/05/2012 | 19/05/2012 mstltu.te for Principal Basic research (_)f Si solar
Materials Researcher |cell manufacturing process
Science ]
Institute for . ]ndustry-acaden?za
Yojiro KITAMURA 13/05/2012 | 19/05/2012 7| Arab Economies | nutute of - collaboration ; industry-
research Head university collaboration
aRdvisor —
P . esearch and experiment
Kenta TSUBOUCHI 13/05/2012 | 19/05/2012 7 Z?;;Jkr;‘:‘“s‘ty ];L‘:::rtcher on Si raw material supply
from desert
Research for basic
. . . properties of the solar cell
Kenji ITAKA 13/05/2012 | 19/05/2012 g:’ﬁﬁ: ‘;‘:;;’ec'a‘f element of silicon raw
¥ 550 materials from the sand of
desert
The University Analysis of the ra
lzumi NAKAI 13/05/2012 | 18/05/2012 6{of Tokyo of  {Professor ' Y
Seience materials of desert sand
Research of application o
Makoto HAMABE 13/05/2012 | 20/05/2012 g|Chubu Associate desert environment of
University Professor  [superconducting DC

transmission technologv




Leader

Hideomi KOINUMA 13/05/2012 | 20/05/2012 g|he University |Guest Analysis of the raw
of Tokyo Professor .
materials of desert sand
. . Leader
Hideomi KOINUMA 10/112012 | 17/11/2012 g|he University | Guest Analysis of the raw
of Tokyo Professor )
materials of desert sand
The University |Project Research and experiment
Kenta TSUBQUCHI 09/11/2012 | 14/11/2012 6 J on Si raw material supply
of Tokyo Researcher
from desert
Research for basic
. ; . properties of the solar cell
Kenji ITAKA 09/11/2012 | 14/11/2012 |FLirosaki Associate | 1 vent of silicon raw
University Professor -
materials from the sand of
ert
: lndegustry-academia
Institute for Institute of |collaboration ; indu
Yojiro KITAMURA 09/11/2012 | 18/11/2012 10{Arab Economies . ’ stry
Head university coflaboration
research .
advisor
Research of application to
Satarou YAMAGUCHI | 13/11/2012 | 24/11/2012 g|Chubu Professor | oScrt environment of
University superconducting DC
transmigqu]P technologv
Research of application to
Makoto HAMABE 21/0972013 | 28/09/2013 g Chubu Associate desert environment of
University Professor  isuperconducting DC
Masayoshi SHIMIZU 1071172013 | 2311172013 14|SEAVAC President | 118h purity of silicon
technology development
S Leader
Hideomi KOINUMA 10/11/2013 | 2371172013 14| The University | Guest Analysis of the raw
of Tokyo Professor .
materials of desert sand
Research of application to
Satarou YAMAGUCHI | 1471172013 | 251112013 po|Chubu Professor | Cosert environment of
University superconducting DC
cransmissi
Research ol'il application to
Toshio KAWAHARA | 14/11/2013 | 25/11/2013 p{Chubu Professor |JoSert environment of
University superconducting DC
transmission technologv___|
. Research and analysis of
Kousuke KUROKAWA | 30/11/2013 | 10/12/2013 11{Lokyo Institute |, o or  Iphotovoltaic solar cells
of Technology . .
usage in desert environment
National
Lastitute of . Review and analysis of
. Advanced Senior .
Takashi OOZEKI 30/11/2013 | 10/12£2013 i1 . photovoltaic solar cells use
Industrial Researcher || .
. in the desert environment
Science and
Technalasy
Masayoshi SHIMIZU | 19/01/2014 | 25/01/2014 Shimizu President |/Ligh purity of silicon
Densetsu Kogyo technology development
S . Research and experiment
Kenta TSUBOUCHI 19/01/2014 | 250172014 7{The University \Project 1 "o v material supply
of Tokyo Researcher
from desert
Lo Leader
Hideomi KOINUMA 07/0572014 | 16/05/2014 o] e University |Guest Analysis of the raw
of Tokyo Professor .
materials of desert sand
mesearch for basic
X . . properties of the solar cell
Kenji ITAKA 09/05/2014 | 18/05/2014 jo|Flirosaki Assoclate |, ent of silicon raw
University Professor

materials from the sand of
desert




National

Masatorno SUMIY A 09/05/2014 | 17/05/2014 9 mstltu.te for Principal Basic research c?f Sisolar
Materials Researcher |cell manufacturing process
Science
Tokyo Institute Research and analysis of
Kousuke KUROKAWA 10/05/2014 | 17/05/2014 Professor  |photovoltaic solar cells
of Technology . -
usage in desert environment
Haruki UENO 10/05/2014 | 17/05/2014 8|National institute|Professor _ |Remote education system
Research ot application to
Toshio KAWAHARA | 10/05/2014 | 17/05/2014 g|Chubu Professor | 00Sert environment of
University superconducting DC
transmission techpolopy
Masayoshi SHIMIZU 11/05(2014 | 18/05/2014 8|SEAVAC President || igh purity of silicon
technology development
Arjulie John Berena 10/05/2014 | 17/05/2014 8|National institutejResearcher |Remote education system
The Universi Project Research and experiment
Kenta TSUBQUCHI 09/05/2014 | 17/05/2014 9 24 J on Si raw material supply
of Tokyo Researcher
from desert
. . Development of technology
Kazuhiro WADA 11/05/2014 | 16/05/2014 g| Tokyo Institute |Bmeritus | 4o o' Gicon eneration by
of Technology |professor .
the microwave
Masakazu SUZUKI 11/052014 | 17/05/2014 7 University of  }Associate Developmen.t of Washing
Tsukuba Professor __{process of Si02 sand
The Universi Guest Leader
Hideomi KOINUMA | 22/11/2014 | 10122014 19 v Analysis of the raw
of Tokyo Professor .
materials of desert sand
Research of application to
Satarou YAMAGUCHI | 22/11/2014 { 03/12/2014 [p[Chubu Professor | CSCrt environment of
University superconducting DC
transmission technology
National
Haruki UENO 02/02/2015 | 11/02/2015 10finstitute of Professor  |Remote education system
infomatics
Research of application to
Chubu desert environment of
Satarou YAMAGUCHI 02/02/2015 | 11/02/2015 101 . . Professor .
University superconducting DC

transmission technolopy |

Total days of dispatching

441




Annex-4 ; Inputs for the project
(3) Provision of Equipment under the project

Scanning USTO-MB
! Electron Microscope Labo October 29, 2013 [JFY 2013
o |fMomie USTO-MB October 29,2013 [JFY 2013
Force Microscope Labo
3 |Optical microscope E:]; O-MB April 10,2013
4  |Pure water maker USTO-MB February 28, 2013
Labo
5 ISolar Panel monitoring U. Saida December 7,2013  |JFY 2013
6 | Weather monitor U. Saida September 25,2013 [JFY 2013
USTO-MB/
7 |WebELS server U.Saida June, 2012
WebELS Room
8 ansumable supplies for AFM/SEM USTO-MB : September 9, 2014
(Filament, etc.)
9 gtzl;sumable supplies for DIW(Filter, USTO-MB September 9, 2014
Consumable supplies for WebELS
10 (HDD, etc.) USTO-MB September 9, 2014
Consumable supplies for experiment
11 USTO-MB September 9, 2014
(Beaker, etc.)
Consumable supplies for AFM .
12 (Glass substrates, efc.) in shipment March 9, 2015
13 Coln sun:nable supplies for SEM in shipment March 9, 2015
(Oil mist trap, etc.)
Consumable supplies for experiment |. .
14 (HEPA filter, etc.) in shipment March 9, 2015
Consumable supplies for Solar panel
15 |monitoring equipment (Spare sensor, |in shipment March 9, 2015
etc.)
Consumable supplies for Reducing |}, .
16 furnace (Crucible, etc.) in shipment March 9, 2015
17 |Reducing furnace in shipment March 9, 2015
18 Consumable supplies for Reducing in shipment March 9, 2015
furnace (Vacuum gomponent, ete.)
Consumable sﬁ-ppligs for AFM .
9 (Cantilever), efc.) in shipment March 9, 2015
5o |Consumable suppligs for experiment March 9, 2015

(Risposahle ware, efc.)

in shipment




Annex-4 : Inputs for the project
(4) Training in Japan

Nopie

T Olfice
1 affflinted. |

Tite |

‘Flace of training

Iietd nl"llmim;ng

“Paié

. sturted.

Tt
Lended .

Brdtion

Boudgene Stambouli Amine

USTO-MB

Professor

Moga-solar in Flokuo City,
NIMS. The University of Tokyo
Kashiwa Campus, Institute of
Industrinl Science, the University
of Tokye, ts1 AASEF. Chubu
University, Center of Applied
Superconductivity and
Sustainable Encray
Research(CASER)

Local PV
Application

17/08/11

28/08/11

Benharrats Nassira

USTO-MB

Vice Recton

Mega-solar in Hokulo City,
NIMS. The University ol Tokyo
Kashiwa Campus, Institute of
ladustrial Seienee. the University
of Tokyo. 1st AASEF. Chubu
Universily, Center of Applicd
Superconductivity and
Sustainable Energy
Research(CASER)

Material chemil

17/08:1 1

28:08/11

Flazi Samir

USTO-MB

Professor

Mega-selar im Hokuto City.
NIMS, The Universily of Tokyo
Kashiwa Campus, Institute of
Industrial Scicnee. the University
ol Tokvo, 15t AASET, Chubu
Untversily, Center of Applied
Superconductivity and
Sustainable Energy
Research(CASER)

Grid connection

17:0841 [

28/08/11

Zerdali Mokhtar

USTO-MB

Lecturer

Mega-solar in Hokuto Cily.
NIMS. The University ol Fokyo
Kashiwa Campus, Instiluie of
[ndustrial Science. the Universily
ol Tokyo, 1st AASET, Chubu
University, Center of Applied
Superconductivity and
Sustainnble Energy
Rescarch(CASER)

SOG-Si researy

17708711

28/08/11

Bettahar Salim

USTO-MB

Lecturer

Mega-solar in Hekuto City,
NIMS, The University ol Tokyo
Kashiwa Campus, Institute of
Industrial Science, the University
ol'Takyo, Ist AASEL, Chubu
University, Center of’ Applied
Superconductivity nnd
Sustainable Energy
Research(CASER)

Local PV Appl

[7:08:11]

2808711

Khiat Zekuiva

USTO-MDB

Lecturer

Mega-solar in Hlokuto City,
NIMS, The University of Tokyo
Kashiwa Campus, Institite of
Industrial Science, the University
of Tokyo, 1st AASEF, Chubu
University, Center of Applied
Superconductivity and
Sustainable Energy
Rescarch(CASER)

WER-ELS
and PV
sysiem

17/08/11

280811




Milond Yahia

Saida
University

Professor

Mega-solar in Holuto City.
NIMS. The University of Tokyo
Kashiwa Campus, Institute of
Industrial Science, the University
of Tokvo, Lst AASEF, Chubu
University, Center of Applied
Superconductivity and
Sustzinable Energy
Researchi(CASER)

Local PV Appl

17/08/11

28/08/11

raou Mohamed

CDER,
Adrar

Lecturer

Mega-salar in Hokuto City,
NIMS, The University of Tokye
Kashiwa Campus, Institute of
Industrial Science, the University
of Tokyo, 1st AASEF, Chubu
University. Center of Applied
Supercanductivity and
Sustainable Energy
Research{CASER)

PV system

170811

2808411

12

Habily Zahmani Abdeldjefil

USTO-MB

Lecturer

Mega-solar in Hokuto City.
NIMS, The University ol Tokyo
Kashiwa Campus, Institute of’
Industrigl Seience, the University
of Tokvo, Lst AASEF, Chubu
University, Center of Applied
Superconductivity and
Sustainable Energy
Rescarch(CASER)

PV system

17/08/1 1

28/08/11

Osaninia Maohomed

USTO-MB

Lecturer

National Institute ol Informatics

WEB-ELS

1301712

17:03/12

63

Clienki Zegadi

USTO-MB

PhD

The University of Tokyo
Kashiwa Campus, NIMS,
Experiment Facility, Shimizu
Densetsn Kogvo Co,. Tid

Plasma Reduct

29:09/12

0312112

68

Taheil Ali

USTO-MB

Lecturer

Mational Inslituie of Advanced
Industrial Science and
Technolosy (AISTY

PV systein

29/09/12

05/12/12

G8

Yaichi Mohamed Ben Tahar

URER-MS
Adrar

Researcher

National Institute of Advanced
Industrial Science and
Technoloav (ATST)

PV system

29:09/12

05/12/12

68

Benghabriie Sihem

USTO-MB

PhD

North Japan Reseorch Institute
for Sustainabis Energy(NJRISE)
, Hirosaki University, Tokyvo
University of Science

Thermal
Reduction/
Characterizati
on

2809712

05/12/12

68

Mustapha Abdeilatif

USTO-MB

Master

National Institute of Informatics

WEB-ELS

29/09/12

05/12/12

68

Zahaf Ahmed

Saida
University

Lecnrer

National Institute of Informatics

WEB-CELS

20/09712

0571212

63

Boudgene Stambouli Amine

USTO-MB

Professor

LTI Ulll\c'lsil.'\‘ L ry lUl\._\'U
Kashiwa Campus, NIMS.
National insittute af Advanced
Industrial Science and
Technology (AIST), NII, Tokye
University of Sefence, North
Japan Research Institute for
Sustoinable Energy(NJRISEY ,
Hirosaki University, IST, The
Embassy of Algeria, Hirosaki
1v.: e

Local PV
Application

26/1112

0512412




T Ulll\’bls“j UL TURSF
Kashiwa Campus. NIMS,
National Institute of Advanced
Industrial Scivnce und
‘Technology (AIST), NII, Tokyo

Kessas Ruchid USTO-MB University of Science. Morth Material chewi| 26/11/12| 05/12/12 10
Japan Rescarcl Institute for
Sustainable Energy(NJRISE) .
Hirosaki University, IS8T, The
Embassy of Algeria, Hirosaki
North Japan Research Tnstitute
Boudgene Stambouli Amine USTQ-MB torvﬁustm‘nubllc hnf:rgy(TI‘JJRIS.E) Loca? P\., 03/05/13| 10405413 8
, Hirosaki University, Hirosaki  |Application
Universityv
North Japan Rescarch [estitute
Kessas Rachid USTO-MB for Sustainable Energy(NJRISE|\p0\ ot chomif 03:05/13] 10105413 g
, Hirosaki University, Hirosaki
Lniversity .
North Japan Research Institute
Flazi Samir USTO-MB lor-Suslﬂl‘ltab]‘C Euf:rg}»'(Il\J.!RIs.E) Grid connection 03/05/13f 10/05/13 8
. Hirosaki University, Firosaki
Unjversity
North Japan Research Institute
Hanzaou Saad USTO-MB for Sustuinable Energy(NIRISE) |\ ;- ; oceurd 03105713 10003113 8
. Hirosaki University, Ilirosaki
University, AIST, NIMS
North Japan Research Institute
Tabiei Ali USTO-MB for Sustainnble Energy(NIRISE} |y, o | o3i0s713] 100313 8
, Hirosaki University, Hirosaki
Universify
o o e e
Khiat Zekuiye USTO-MB AR BTV 2 | and P 03105/13 100513 8
, Hirasaki University, Hivosaki systemn
University, AIST, NIMS Systet
NMorth Japans Research Institute
Miloud Yahiu USTO-MB for Sustainable Energy(MIRISE) || ooy ol 0310313 10105113 8
. Hirosaki University, Hirosaki
Lniversity
Morth Japun Research Institute
Hamowda Messaoud URER-MS tor.SltS[m.nabl.c Enf:rg_\'(t.\lJR]S'E ) Local PV Appl) 03/05/13] 10:05/13 8
. Adrar ; Hirosuki University. Hirosaki
University, AIST, NIMS
North Japan Rescareh Instifute :{th:::l:mli
NIy o = 1ere\y B C c
Yassaa Noureddine CDER for‘Su:alm.nan.t, El'lt.r_l_.}ﬂ:‘l.]RiS-E) in the fields of | 03/0513[ 1005713 3
+ Hirosaki University, Hirosaki newable
University, AIST, NIMS e
‘Tokyo University, North Japan '
Rescarch Institute for
cetta Abderahma USTO-MB S0OG-5i researd 22/06/13 06/
Boucetta Abderahmane M Sustainable Encray(NJRISE) QG-8i researd if 30406713 9
Hivosaki Unjversity, NIMS
North fapan Research Institute Thermal
Benioub Rabic USTO-MB for Sustainable Eneruy(NJIRISE) erme JLOB/13[ 06711113 68
. P Reduction
. Hirosaki University
North Japan Research Institute Thermal
Cherit Fillali USTO-MB for Sustainable Energy(NJRISE) . 31708413 0611113 6B
. A Reduction
. Hirosaki University
Sand
; - The University of Tokyo Purilication ‘ -
: atima Z USTO- . : - 31:08/13] 06411713
Dahmani Fatima Zohra O-MB Kashiwa Campas, NIMS and Plasma 1:08/1 h#117] 68
Reduction
Sand
, The University of Tokyvo Purification
sdeghri Shahazed 3 TO- - N 31/08:/13( 06711413
Medeghri Shahazee USTO-MB Kashiwa Campus, NIMS and Plasma 170813 06/1141 68
Reduction
Baba Ahamed Elyes USTO-MB Lxperiment Foeility. Shimizu o ove Red 31:08:13] 06/11/13 68

Densetsu Koayo Co., Lid,




Fatima Bendella USTO-MB |Lecturer  |National Institute of Informatics |WEB-ELS 31/08/13| 06/11413 68
Chubu University, Center of
Miloudi Abdallah Saida A p ofessor |/-PPlicd Superconductivity and | Supercondueti | 5 150131 0641113 58
University Sustainable Energy vity
Research(CASFRY
Shimizu Jensetsu Kogvo Co,,
Ltd., North Jupan Research
Institute for Sustainable . .
Hamzaoui Sas - - HUVAE 02/ 14
amzaoui Sgad USTO-MB |Professor Energy(NJRISE) , Hlirosaki S0G-Si researg 24:01/14{ 01702/ 9
University, Toei Scientilic
[ndustrial o 144
Shimizu Tiensetsu Kogye Co.,
Lid.. North Japan Research
. lustitute for Sustuinabte SOG-8i .
Zeredali Mokhtar USTOA Lectu 24:01/14| 01702414
erdali Mokhtar MB |Lecturer Energy(NJRESE) , Hiroszki rescarch f s
University, Toei Scientific
Indvstrini Cr Tt
. . . . | Thermal P )
Benioub Rabie USTO-MB {PL.D North Japan Rescarch Institute £ . 20/06/144 28/0614 9
Reduetion
. . . L Local PV , -
Boudgene Stambouli Amine USTO-MB |Prafessor  |Tokyo Big Site, JICA N 26/07/14| 05/08/14 11
Application
Norih Japan Research Institute  {Grid
Flazi  Samir USTO-MB |Protessor  |for Sustainable Encrgy(NJRISE) |connection and | 26/07/14| 03/08/14 1
, Hirosaki University, HTeSC
North Japan Research Institute
Tahn Ali USTO-MB |Associate p{for Sustainable Energy(NSRISE) [PV systein 26/07/141 05/08714 11
, Hirosaki University,
Saida North Japan Research Institute Logal PV
Miloud Yahia .. [Professor |for Sustuinable Energy(NJRISE) Lo 26/07/14| 05/08/14 11
University . e Application
, Hirosaki University,
National Institute of Advanced
- . Industrial Scicnee and .
Ii Mok - sy 3140514 0d
Si ali Mokhtaria USTO-MB |Master Technology (AIST), TUV PV system 14| 04/08/14 66
Rbeinland lapan
National Institute of Advanced
Fergani Ouanassa Samia USTO-MB |Master ,?,:;;::ﬁi gsg.céjlx]f;r?,]druv PV syslem 31/05/14| 04/08/14 66
Rheinland Javan
Dahmai Fatima Zohra USTC-MB |Master  [NIMS Plasma 31/05/14] 05114
Reduction
: . Plasma s
Medeghri Shahazed USTO-MB {Master NIMS . 31/08/14| 04411734 66
T Reduetion
Baba Ahamed Llycs USTO-MB |Lecturer | >1imize Densetsu Kagyo Co.,  |Mierowuve | 300, (b 514
Lid., Reduction
Cherif Fillali USTO-MB |Ph.D Shimizu Densetsu Kogyo Ce., M1cro“"uvc 31/05/14 03414
Ltd., Reduction
Chubu University, Center of
Bouzid Abdelfetiah Mohammed  [USTO-MB [ph.p  [APPlicd Superconductivity and \Supercondueti | sl garngina| 6
Sustainable Energy vity
ResearchfCASERY
. . Narth Japan Rescarch Institute [ Thermal
Abdellaoui | - Pls, 31/08/141 04/1 1414
cflacut fmane USTO-MB |Ph.D for Sustainable Enengy(NJRISE) |Reduction 108714 i 66
. . North Japan Research Instituse  [Thermal .
I b Khiredd STO- Mast . \ 31/08/14] 0471144
Bouchouareb Khireddine USTO-MB [Master for Sustainable Energy(NJRISE) [Reduction 1/08/14f 0d: 11214 66
. . The University of Tokyo Sand
bdefmadjid STO- Mast 108/14| 04/
Khiat Abdelmadii USTO-MB jMaster Kashiva Campus, NIMS Purification 31/08/14 04711714 66
- . The University of Tokyo Sand ‘ .
dri Laid USTO-MB |Ph.D . N e e £08/ !
Kadri Lai STO-M ! Kashiwa Campns, NIMS Purification 3108123 03411714 6
Redjati Alaa Eddine USTO-MB (Master Nationa] Institute of Informatics {WEB-ELS 31/08/14] 0411114 66




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

Year Amount of cxpense (DA)
2012|3rd Quarter 371,185
4th Quarter 771,835
2013] [st Quarter 1,258,844
2nd Quarter 1,588,058
3rd Quarter 2,227,600
4th Quarter 2,313,876
2014] st Quarter 2,593,144
2nd Quarter 2,743,308
3rd Quarter 2,981,734
4th Quarter 3,205,978
Total 20,057,672




Annex-5: Inputs for the Project (Algerian side)
(1) List of Counterpart (C/P) researcher

No. Project Position Name Organization
|. | Project Director Mr. A. Saidani Dircetor of Cooperation and
[nter-Universities Exchanges,
Ministry of Higher Education and
Scientific Research
2, Project Manager Prof. A, Derdour Rector of USTO-MB
3. | Deputy Project Manager for Prof. A. B. Stambouli USTO-MB
Research
4 Deputy Project Manager for Prof. R. Kessas Vice Rector in charge of External
Monitoring of Project Relations and Cooperation,
Managzement USTO-MB
3 Depuly Project Manager for Prof. R. Bouamrane Vice Rector in eharge of Research
Coordination and Post-graduation, USTO-MB
6 Depuly Project Manager for Prof. A. Brahimi TAIEB Dean of Eleetrical Engineering
Logislics Faculty, USTC-MB
7 C/P in the field of SOG-Si Prof. S. Hamzaoui* USTO-MB
research
8 C/P in the field of SOG-Si | Dr. M. Zerdali USTO-MB
research
9 C/P in the field of SOG-Si | Prof. T. Sahraoui USTO-MB
research
10 | C/P in the field of SOG-Si | Dr. M. Adnane USTO-MB
research
[ C/P in the field of PV system Dr. A. Tahri* USTO-MB
12 | C/Pinthe field of PV system Dr. A. Daoud USTO-MB
13 | C/Pinthe field of PV system Dr. S. Battahar UsSTO-MB
14 | C/Pin the field of PV system Dr. M. Draou URER-MS
15 | C/Pinthe field of PV system Dr. M. Sadok URER-MS
16 | C/Pin the lield of PV system Dr. A, Mehdaoui URER-MS
17 | C/Pin the field of PV system Prof M. Hamouda URER-MS
i8 | C/Pinthe field of PV system M. Yaichi URER-MS
19 | C/Pin the field of PV system Prof. Y. Miloud Saida Univ.
20 | C/Pinthe ficld of PV system Dr. A. Miloudi Saida Univ.
21 C/P in the field of PV system Dr. M. Mostefai Saida Univ.
22 C/P in the field of Feasibilily Prol. S. Flazi * USTO-MB
study for grid connection
23 | C/P in the field of Feasibility | Dr. M. Draou USTO-MB
study for grid conneclion
24 | C/P in the field of Feasibility | Prof. Y. Miloud Saida Univ.
study for grid connection
25 | C/P in the field of Feasibility | Dr. M. Mostefai Saida Univ.
study lor grid connection
26 | C/P in the field of Local PV | Prof. S. Flazi* . USTO-MB
application and others
97 i C/Pin the field of Local PV | Prof. Y. Miloud Saida Univ.

application and others




2g | C/Pin the field of Local PV | Dr. A. Miloudi
application and others

Saida Univ.

29 | C/Pin the field of Local PV | Dr. M. Mostefai Saida Univ.
application and others

30 | C/Pin the field of Local PV | Dr. M. Draou URER-MS
application and others

31 C/P in the field of Local PV | Prof M. Hamouda URER-MS
application and others

33 C/P in the field of WebELS Dr. FFatima Bendeila* USTO-MB

34 | C/Pin the Meld of WebELS Dr. Zahaf Ahmed Saida Univ.

35 | C/Pin the field of WebELS Mr. Mustapha Abdelatif USTO-MB

36 | Economist Dr Soltana Daoud USTO-MB

37 | Head of CDER Prof, YASSAA Noureddine CDER

* Team responsible and contact person

PhD students: (related to SSB project and headed by Prof. Hamzaoui and Prof. Flazi):

Siham benghabrit

Chaouki Zegadi

SI ALT Mokhtaria,

FERGANTI Ouanassa Samia,
CHERFI Mohamed,

BENIOUB Rabie,

BEKKAR DIELLOUL SAIH Saiah,
BEN AHMED DAHO Mounaim,
AMEUR Abdelkader
DAHMANI Fatima Zohra,
HAMICHE Ait Mimoune
BALASKA Amira

BAYA Rassou Mohamed

HENNI Omar

ABDELLAQUI IMane
MEDEGHRI Shahrazad

New PhD Student

HEDDADI Sidi Mohamed
CHAHTOU Amina




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

(2) Local expense

L Bem . - Conlentsofespense . .. ) Amountofcost . Rematks ... "
Equinment ¢ - Equipment transport cost to Saida ; rav erlnzzli?nzf ?;) rt.
qipment fransport co University and installation cost 100,000DA quip nstaation.
and travel expense o From USTO-MB to Saida
related to WebELS. L
- e G
Academic meeting eld in Oran in May,
expenses Fund support to 2nd AASEF 1,000,000DA 2012(for Saida University).
o L For 3 persons. Held in
Travel expenses Participation cost to Enersol-WSEF 200,000DA Tunis 30 November. 2012.
, C - For 6 persons. Held in
Travel expenses Participaticn to ICESD13 115,000DA Adrar in February. 2013,
Travel expenses Travel expense for C/P of CDER 100,000DA Stime per year for one
Adrar visiting Oran person
Travel expenses of C/P of instalation September 2013 to
Travel expenses of Superconductive and PV panel in 350,000DA P ?
. . December 2014
Saida University '
Travel expenses T_rzfv.el expense for C/P of Adrar 40,000DA 2 times / Year (2013), |
visiting Oran person _ ‘
Travel expenses Travel expense for C/P 22,500DA Internal busxpess trip (Oran
to/ from Algiers)
Travel expenses Travel expense for C/P 1,000DA | Mineral survey(Oran-Sig)
Repair cost Repair of Invertor for RX 45,000DA | Reserch for Si reduction
- Commision charges for Custom Recetving conumission
Comxmsysmn Cl"mrges clearance fee for equipment 70,000DA charges. USTO-MB .
Academic mecting Financial support for 4AASEF 500,000DA Hel'd in Oran (2014, Saida
expenses Univ.)
Academic meeting Academic meeling expenses for 300.000DA Held in Oran (2014, Silica
expenses 4AASEF ’ Tc:’:um)
Travel expenses T.1 z}v.el expense for C/P of Adrar 40,000DA 2 times / Year (2013). 1
visiting Qran person
Travel expenses Travel expense for C/P 30.000DA | Saida Univ. PV module
Travel expenses Travel expense for C/P 13.000DA [WebELS Meeting (Algiers)
Travel expenses Travel expense for C/P 42 100DA i Réductmn team
(Algiers)
Travel expenses Travel expense for C/P 50.000DA | Saida Univ. PV module
Total 3,220,600DA




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

(3) Local expense for equipment installation work

oo gliagion ) Do e
~Nanie o Eqmpp";ept o J.i.'i‘.. 7 ¥ equipine AL Amount . Lo
. AR (2 'p Tk o ardeval b R
Installation for WebELS USTO-MB 25/09/12 2,500,000DA
room(internet line)
Equipment for WebELS
room(procurement for other USTO-MB 253/09/12 760,149DA
apparatus)
Equipment for WebELS
room{meeting tables and USTO-MB oL/11/12 85,000DA
chairs)
) Saida .
Equipment for WebELS room . 29/07/12 500,000DA
University
Equipment fgr PY panels and Salda- 28/02/13 100,000DA
weather monitoring laboratory U111w_3r31tv
Land provision of 1000m? Saida 14/01/12 1,000,000DA
_ _ University
.Installllanon of Deionized water USTO-MB 05/03/13
;:'Seta'ut]alfig; for electron 1,400,000DA
chard USTO-MB 03/2013
MICTOSCOopPE rooin
Test reagent and others USTO-MB (04/03/13 50.000DA
Microwgv.ve oven _ USTO-MB 30/11/12 13,000DA
Inst'allatpn of PC, Electrical USTO-MB OL/11/13 620,000DA
engineering laboratorv
Equipment for experiment, |y jery \p OL/11/13 200,000DA
Electrical engineerine
Internet connection fee
- ) 55
(ADSL) . WebELS Iaboratory USTO-MB 12/02/14 235,512DA
Installation of Air conditioner, Saida
PV svstem laboratory Univqrsitv O1/12/13 180,000DA
Installation of mount of PV S.alda. 00/12/13 120,000DA
system _ Umv;rs:t\r
[nstallation of Fence for. PV S'axda. L7/02/14 500.000DA
svstem and weather station University )
Reagent for experiment USTO-MB 01/07/13 100,000DA
Maintenance of AFM, SEM. |\ jer5 1 25/10/13 1,733,109DA
micro scope laboratory
ADSL Line pack pro 2.3 Mb
SHDSL , WebELS laboratory | USTO-MB 01/05/14 39.232DA
WebELS
Modem USTO-MB 01/05/14 4.500DA
Equipment for experiment,
Electrical engineering USTO-MB 01/05/14 250,000DA
laboratorv
Centrifugal separator USTO-MB 01/05/14 700.000DA
Reagent for oxperiment USTO-MB 01/07/14 200.000DA
Total Amount 11,292,522DA
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