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Summary: PhD Program in Electrical Power and Control Engineering 
Addis Ababa University (AAU) and Swedish Universities (KTH Royal Institute of Technology and Chalmers 
University of Technology) are to work together in running Electrical Power and Control Engineering PhD 
programs in the School of Electrical and Computer Engineering, Addis Ababa University. AAU is a degree-
granting university and its professors are to be main supervisors for all PhD candidates while KTH and Chalmers 
professors are co-supervisors. PhD student supervisors and co-supervisors are to work together on student 
recruitment, student’s work planning and progress assessment through annual meetings and continuous 
correspondence. The Swedish professors will also support the Ethiopian professors in supervision capacity 
building facilitation for training and relevant seminars. Swedish universities’ professors are to support the 
programs by block teaching, as an external examiners, and by providing research space and facilities for the PhD 
candidates under their supervision and their Ethiopian counterpart professors according to an agreed upon schedule 
during the students’ study period. The program will accept four students in 2018 and eight students in 2019 
enrolling twelve students over the five-year project period. Qualified female candidates are encouraged to apply 
and be part of the PhD candidates. At the end of the project, all the 12 enrolled students are expected to graduate 
improving staff profile of the universities’ in the country. Furthermore, 12 dissertations and more than 12 scientific 
papers, which are relevant to the real challenges of the country in the power and control area are expected to be 
produced by the PhD candidates. 

There is dire need for teaching and research staff for more than 30 relatively newly established public universities 
in Ethiopia, which are at the moment dependent on expensive expatriate staffs. Ethiopia, as a country, is working 
hard to be an electric power pool of East Africa; exploiting its high renewable energy potential. It has 45GW 
hydropower potential, 5GW of geothermal, and a tremendous solar energy potential. At the moment, only 10% of 
the hydro and less than 0.1% of other potential resources have been developed with a total installed capacity of 
4GW. During the present growth and transformation plan (GTP-II) of Ethiopia (2015/16-2020/21) it is planned to 
increase the installed generation capacity by fourfold to 17GW. More than 30 public universities are tasked to 
produce manpower for this huge expansion of the sector. Therefore, production of high level educated manpower 
for the electric energy sector, in general, and teaching and research staff for the public universities and high-level 
professionals for the expanding electric energy system in particular, is imperative to be addressed by this project. 

To ensure the relevance of research and education to the industry, Ethiopian electric utility operators (Ethiopian 
Electric Utility EEU and Ethiopian Electric Power EEP) and ABB are part of this project. EEU and EEP  
participate in identifying relevant research projects, availing facilities and data for researchers and contributing 
financial and in-kind resources as required. Similarly, ABB is to receive and supervise students (industry 
internship) for a period of time, up to one year depending on time schedule to be agreed on by the student 
supervisors and the company. Power systems, High Voltage Engineering, Power system control, development and 
testing activities at ABB’s facilities in Ludvika and/or Vasteras are to be used for this purpose.  

In parallel to running the PhD program, the laboratory facility at Electrical and computer engineering of Addis 
Ababa University is to be equipped replicating facilities at the similar Swedish professor´s laboratories as a 
capacity building for the sustainability of the programs. 
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General Description of the PhD Program in Electrical Power and Control Engineering 

Electrical Power and Control Engineering refers to four main components of electrical power systems, namely, 

electric power generation, transmission, distribution and its conversion at the consumer end. Bulk electric power is 

generated at the generation plants and transmitted to load centres, like our homes, through transmission and 

distribution systems. At the consumers’ premises, the electrical power is converted to other forms of energy like 

mechanical using electric motors, light using lamps, heat using stoves, etc. The PhD programs in Electrical Power 

and Control Engineering deals with the science and art of making this system safe, efficient, reliable, and 

sustainable.  

There are emerging and continuous challenges for research in the Ethiopian Electric Power System and control 

Engineering area. Today, renewable energy based distributed generation systems are connected to the electric 

network, most of the time to the consumer side distribution systems, requiring power flow in two directions as 

compared to the conventional power flow (one direction flow, generation-transmission-distribution-consumption). 

Deployment of renewable electricity have also, as the result of the energy resource intermittency, brought 

challenges related power converters [i], power protection and control, etc. There is also energy storage devices 

involved [ii]. Conventional power system control and automation has also changed from the traditional relay based 

system to computer, programmable logic controllers and supervisory control data acquisition system 

interconnection. Transmission system voltage level is continuously increasing to improve efficiency, but 

demanding further research and knowledge of insulation materials. In Ethiopia, the voltage level has increased 

from its maximum of 220kV until few years ago, to 500 kV at the moment. Globally, more than 750kV is 

becoming common. Furthermore, the high-voltage-direct-current (HVDC) transmission lines, which also involve 

static converters [iii], demand development of electric materials. There is also flexible alternating current 

transmission systems [iv] (FACTS) technology for power flow control [v,vi], reactive power compensation and 

stability control functions [vii]. A smart grid, according to [viii], is a digitally enabled electric grid that gathers, 

distributes and acts on information about the behaviour of all components in order to improve the efficiency, 

reliability, and sustainability of electricity services. Evolutionary step in the grid’s design, planning and operation, 

one that adopts new design concepts and innovative technologies that can be integrated into a modern 

infrastructure is needed [ix]. Efficiency and appropriate conversion control of electric drives, the major electric 

power consuming devices, in manufacturing, process, transportation, etc. industries in conjunction with electric 

power processors (static converters) and energy storage devices are other areas of research. 

All these changes in the electrical power industry are affecting reliability, safety and efficiency of electric power 

generation, transmission, distribution and utilization, which are to be addressed by the research projects of this 

proposal. 

Cooperation with Swedish Universities like Chalmers and KTH is essential for experience sharing and to run the 

programs at the highest quality level possible and to build capacity.  

 
1. Electrical Power and Control Engineering PhD Program 
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1.1 Background 

Addis Ababa University is working hard to expand its PhD programs and research activities to support the 

country’s fast growing economy in availing qualified manpower and research outputs. The demand for PhD 

graduates in engineering fields, especially in Electrical Power and Control Engineering has become crucial 

recently, with the country’s present and planned activities to expand its electric energy sector and the demand for 

teaching staff in more than thirty public universities recently established. However, the School of Electrical and 

Computer Engineering at Addis Ababa University, which is the oldest in the country in the field, is not in a 

position to fill this gap alone. Shortages of experienced professors for PhD student supervision in the area and luck 

of appropriate laboratory facilities are identified as major limiting factors. Finding partner universities abroad to 

share experience, staff and research facilities at initial stages of the PhD program in Electrical Power and Control 

Engineering has been sought to be one of the best ways to launch and sustain a quality PhD program. 

The Addis Ababa University School of Electrical and Computer Engineering has been working on the draft PhD 

curriculum in Electrical Power and Control Engineering for the last one-year involving professors from different 

universities in the area. Professor Sul, from Seoul National University (South Korea) and Professor Hoffman 

Heath, from University of Michigan (USA) have reviewed and commented on the draft curriculum. Swedish 

partner university professors; Professor Stanislaw Gubanski and Professor Erik Ahlgren (both from Chalmers) 

have also reviewed and given their comments. The curriculum is now approved by the School of Electrical and 

Computer Engineering Council and by Addis Ababa Institute of Technology and is ready to admit students. This 

proposal is prepared by Addis Ababa University, Chalmers and KTH to be submitted to SIDA for funding the 

cooperation sought to run the PhD program in Electrical Power and Control Engineering and to build capacity of 

the School of Electrical and computer engineering during 2018/19 to 2021/2022 in human resource and laboratory 

facility for sustainability of the program. 
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1.2 Scope of the Project 

The project admits four PhD candidates in the year 2018 and additional eight PhD candidates in 2019 to work on 

the research areas listed in section 1.5 below, which are to be refined and focused by supervising professors and 

the student.  Each PhD candidate student is to be supervised by a main supervisor, a professor from Addis Ababa 

University, and one co-supervisor from a Swedish university within a relevant research area. This results in a total 

enrolment of about 12 PhD candidates who are expected to graduate over the five-year project period.  

The project also incorporates capacity building in laboratory equipment and Ethiopian professors PhD supervision 

capacity to ensure the sustainability of the PhD program after the project period. The relevant laboratories facilities 

and equipment at the Swedish Universities will be replicated in Addis Ababa University Electrical and Computer 

Engineering, step by step, over the five-year period. Partner Swedish universities shall arrange trainings on PhD 

and research project supervision for Ethiopian professors involved in this project. 

Though the demand for PhD study in Electrical Power and Control Engineering might be high, the quality can be 

maintained by limiting the number of students, to a total of twelve, in line with the limited number of local 

professors, laboratory facilities and experience. This number is also considered to be manageable for the Swedish 

partner universities to host at their laboratories without overburdening. 

On the other hand, School of Electrical and Computer Engineering, AAU, shall work towards meeting the demand 

for study in the field mobilizing other local and international funding and partnering universities in parallel. 

 
1.3 Objectives of the Project 

The general objective of the project is to build capacity in PhD education and research at Addis Ababa University 

focusing on Electrical Power and Control engineering, a high priority area of the country. 

• To launch and run sustainably a high standard quality PhD Program in Electrical Power and Control 

Engineering at Addis Ababa University 

• To build laboratory and supervisor capacity at Electrical and Computer Engineering of Addis Ababa 

University to sustain the program 

• To create and enhance staff and student exchange between Addis Ababa University on one side and Swedish 

Universities, ABB and local relevant industries on the other side for experience exchange and cooperation on 

scholarly activities in solving local and global challenges in the area. 

 
1.4 Relevance of the Project 

1.4.1 The Electrical Sector Development in Ethiopia 

Ethiopia is working hard to reduce poverty and to be a middle-income country by 2025. Its economy is growing by 

double digits every year over the last decade. In order to sustain the economic growth and increase electricity 
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access from its low level of 15%, huge electric power system projects are under construction while others are 

under design and in planning phases. 

Diverse and many Mega-Projects are presently under construction in Electric Power generation, transmission, 

distribution system towards Ethiopia’s intension to be power-pool of East Africa. It is working on the Great 

Ethiopian Renaissance Dam (GERD) hydro electric power generation plant construction on Blue Nile river with 

installed capacity of 6000MW, Gilgel-Gibe-III hydro electric power plant on Omo river with installed capacity of 

1800MW, Adama Wind farm II with installed capacity of 150MW, Corbetti Caldera geothermal independent 

power plant envisaged by Reykjavik Geothermal, a U.S.-Icelandic private developer an installed capacity of 

1000MW [x] and more as mega-projects. 

The country has ambitious plans to become a carbon-neutral economy by 2025. In its effort towards this, in its first 

five years Growth and Transformation Plan (GTP-I, 2010/11-2014/15) it has planned to increase the installed 

electric power generation capacity from about 2000 MW in 2010 to 10,000 MW in 2015 [xi] all from renewable 

energy sources. It has planned to attain installed capacity of 30000MW by 2020 all from renewable energy. Its 

unexploited renewable energy potential is tremendously huge. For example, hydropower potential is estimated to 

be 45,000 MW out of which only about 4,000 MW is exploited (2016). Exploitation of wind, solar and geothermal 

potentials is also planned to expand in the same rate.  

Ethiopian Electric Grid is already connected to neighbouring countries, The Sudan and Djibouti for electric energy 

export.  Connection to Kenya’s electric grid is underway through the 1.5 Billion USD High Voltage Direct Current 

(HVDC) transmission line (under construction). Extensions of the Ethiopian electric grid to Somalia, South-Sudan 

and beyond are under plan. 

Knowhow and skills in new technologies like high voltage direct current (HVDC), smart grid, and flexible 

alternating current transmission systems (FACTS), digital control systems and electric drives are required to 

support the sector in research development, design, and construction; commissioning, operation and maintenance 

of these investments. Pool of engineers with such qualities can be availed through PhD degree studies in Electrical 

Power and Control Engineering with strong research support. Research and development is required to enhance the 

quality of the PhD education and the sector in general for quality, efficient and sustainable electric energy 

development and supply both for local and export to neighbouring countries as envisaged in the GTP. 

1.5 Research Areas 

Electrical power engineering, one of core electrical Engineering discipline, is explosively expanding engineering 

area. Traditionally, electrical power engineering refers to the design analysis and operation of electrical system 

comprising generation, transmission distribution up to the utilization level. Safe, efficient and clean utilization of 

electric energy is also becoming an important component of electrical power engineering and control engineering. 

The traditional Electrical Power Engineering is changing with the advent of power electronics, digital computers 

and communication systems. 
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Today, the conventional concentrated generation plants like steam turbine and hydropower based generation plants 

have expanded to include renewable energy based distributed generation (DG) systems. The distributed generators 

can be connected in the distribution systems and sometimes require the power flow in two directions changing 

approach of the protection and control of power systems. Distributed generators, like wind farms and PV solar 

farms, bring challenges like intermittency or power as the result of the energy resource intermittency and nonlinear 

power converters [xii], etc. There is also energy storage devices involved [xiii]. Electrical drives, which normally 

consume more than 60% of electric power, are also affecting the power system both positively and negatively. 

Their energy conversion efficiency, starting and stopping disturbance are continuously improving. On the other 

hand, static-switch based inverters/converters generated harmonics are propagating back into power systems. The 

harmonics are causing additional loses, malfunctioning of equipment and environmental pollution, etc. 

Conventional power generation control and automation has changed from the traditional relay based system to 

computer, programmable logic controllers and supervisory control data acquisition system interconnection. 

The transmission system is also changing continuously. The high voltage level is continuously increasing. In 

Ethiopia from its maximum of 220kV until few years has reached 500 kV at the moment. Globally, more than 

750kV is becoming common. Furthermore, the high voltage direct current transmission lines which again involve 

static converters [

xviii

xiv] and materials. There is also flexible alternating current transmission systems (FACTS) [xv] 

technology for power flow control [xvi,xvii], reactive power compensation and dynamic and static stability control 

functions [ ]. Smart grids are recent technology integrating power systems, communication and computer 

technologies together creating new research area. A smart grid according to [xix] is a digitally enabled electric grid 

that gathers, distributes and acts on information about the behaviour of all components in order to improve the 

efficiency, reliability, and sustainability of electricity services. At the moment there is this concept and only pilot 

level smart grid in few developed countries. Evolutionary step in the grid’s design, planning and operation is 

needed, one that adopts new design concepts and innovative technologies that can be integrated into a modern 

infrastructure [xx]. The distribution systems used to connect the transmission system with consumers. Now, the 

trend is to connect distributed generation [xxi] systems to distribution systems allowing power flow in both 

directions.  

There are also challenges at the electric energy consumption level. The ever increasing demand for efficient power 

conversion from electrical to other desired forms, minimizing the negative effect of electric appliances like 

electrical drives on power systems and electric energy storage systems are demanding further research and 

development. 

The followings are possible PhD students’ project areas in electrical power Engineering and control, which are 

relevant to the electrical power system of Ethiopia and the professors involved in supervision. Some additional 

relevant research projects, which are in the priority area of the country, can be further formulated by the involved 

professors as required. 

S.No. Project description Professors working on the project 
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Swedish University Addis Ababa 
University 

1 Impact of stress generated by various types 
of multi-level power electronic converters 
on insulation systems in high voltage direct 
current installations 

Stanislaw 
Gubanski/Massimo 
Bonjiorno 

Mengesha Mamo 

Power electronic solutions are today an integral part of the electric power system on all voltage 
levels and have significantly increased with an increased demand for controllability of power 
flow, electric drive systems for various applications, long transmission distances utilizing HVDC 
and the penetration of intermittent renewable energy sources. Modern power electronic converters 
usually rely on IGBT-technologies switching according to a pulse width modulated (PWM) 
scheme. Such converters generate voltages having frequency components that significantly differ 
from the well-known power frequent 50 Hz voltage stress for which insulating systems usually are 
designed. Since most power system components operate at high voltages, electric field controlling 
solutions have to be introduced in the insulation systems. These combine materials having 
different properties, e.g. relative permittivity and conductivity, which thus result in an electric 
field distribution that is non-linear with respect to frequency. In addition, electrical and thermal 
hot spots in the system can occur since the conductivity is temperature dependent. At very low 
frequencies (down to DC) free charges will accumulate in the insulation system and on dielectric 
surfaces, which also will result in a redistribution of the electric field. When developing new 
converter technologies, for example multi-level converters or converters using novel modulation 
schemes, it is important to understand the stresses that these solutions impose onto the insulation 
system under normal operation but also the stresses that they create under faulty conditions such 
as short-circuit currents, switching over-voltages etc. 
The overall aim of this project is to elucidate and characterize the electrical stresses that novel 
converter topologies and switching schemes will impose onto electrical insulation systems of 
network and substation components under normal and faulty operations. 

2 Modern insulation solutions for distribution 
lines and substations 

Stanislaw Gubanski Getachew Biru 

 
3 Mapping of natural and industrial pollution 

severity at locations of planned 
transmission corridors 

Stanislaw Gubanski To Be Decided. 

Ethiopia is in urgent need of developing a modern power grid to meet the growing demands for a 
reliable, cost-effective and environmentally responsible deliveries of electric energy. Among the 
main challenges on this way is to ensure the safety and reliability of power network operations by 
preventing pollution flashovers and by securing the cleaning-free service conditions through 
proper dimensioning and selection of insulator types for high voltage overhead lines, power 
generation plants and substations. 

 
A detail classification of the severity of natural and industrial pollution in the areas of planned 
new investments is thus the task of this project. Meteorological information and environmental 
pollution parameters (ESDD and NSDD – pollution type, distribution and number of pollution 
emitting sources) and levels need both to be collected and analysed as part of the work to create 
this map. Considerations must even be given to forecasts on economic developments and their 
possible impact on air contamination, as the latter may change with time. It is also necessary to 
develop suitable measurement methodology and devices for robust on-line monitoring of the 
desired data and their reliable communication over large distances to the analysis centre. 
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4 Investigation of the impact of desert and 
agricultural environments (sand storms, 
high temperature and insulation, fertilizer 
pollution, crop burning pollution, etc) on 
long term stability and flashover 
performance of outdoor insulation 
materials. 

Stanislaw Gubanski Getachew Biru 

5 High voltage equipment adapted and to be 
developed to the special tough ambient 
conditions in Ethiopia and Eastern Africa 

Stanislaw Gubanski Mengesha Mamo 

High voltage equipment like transformers and accessories, substation switchgear, transmission 
system and accessories, etc have to be designed considering the operating ambient condition for 
their safe, reliable and efficient operation. However; ambient conditions in different parts of the 
world are mostly different. Therefore, equipment designed for an ambient condition in particular 
area can be either be unnecessarily over designed expensive equipment, or the contrary, under-
designed so that it is unsafe and/inefficient for another ambient condition. Ethiopia is located in 
tropical region with no freezing temperature but varying humidity, altitude, temperature and rain 
distribution in time and space. Therefore, high voltage equipment design and adaption for peculiar 
ambient conditions of Ethiopia need be studied. 
The aim of this project is to study design and performance characteristics of major electrical 
equipment under Ethiopian ambient conditions. 

6 Modernization of Ethiopian Distribution 
network 

Stanislaw Gubanski Getachew Bekele 

The power distribution network in Ethiopia is overwhelmed with different problems such as 
voltage drop (during peak and/or off-peak hours), frequent interruptions, high power loss (23% of 
the generated electricity according to a report by Ministry of Water and Energy), distribution 
network branch failure, etc. This is in addition to insufficient power generation (only 26% 
coverage). It is understood that one major problem of the distribution network is that the network 
is too old and very traditional and is believed to be the main cause of the interruptions. But that is 
not the only problem, poor power quality, customer behaviour, bad network topology, etc. are 
also concerns. 
The study of the problems and the development of better systems to alleviate such problems is an 
immediate and demanding research area. For example, the followings can be research areas: 
·         Development of appropriate guideline for grouping customer according to the electrical 
load distribution and, if it should be, identification of the least priority loads to be shaded and/or 
a mechanism that could automatically re-route power, and shift loads during high demand times 
through automation and smart grid concept 
·        Modelling of the distribution network for a modernized long term application and 
sustainability with the insertion of DGs at optimal and key locations within the distribution system 
and thereby improve reliability indices of the distribution network 

7 Rural Electrification Stanislaw Gubanski Getachew Bekele 
Electrification of Off-grid remote areas from renewable energy resources such as wind/solar/ 
hydro etc. in a form of DG to supply modern electricity to those who have no access of electricity 
and thereby raise the electricity coverage of the country. The research should also consider load 
forecasting and future integration of the microgrid with the national grid. 

8 Power System Studies research for the 
unique Ethiopian condition with large new 
generation installations connected via, 
often, weak interconnectors to secure a 

Stanislaw Gubanski Getachew Biru 
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long-term planning regime 
 

9 Long-term strategic modelling of the 
Ethiopian national electricity system 

Stanislaw Gubanski/ Erik 
Ahlgren 

Getachew 
Bekele/Getachew Biru 

 
10 Supply and demand interactions-smart 

Ethiopian electrification strategies 
To be Decided Mengesha 

Mamo/Dereje 
Shiferaw 

   
11 Long-term strategic electricity and energy 

systems planning and modelling 
Erik Ahlgren Getachew Bekele 

The electricity system should support social and economic development of the country. The power 
system expansion is a complex and demanding process, which requires considerable investments 
in both generation capacity and in the transmission and distribution system over a long period of 
time. There is also a geographical dimension involving large distances between generation and 
demand sites. Supply should match demand in the best possible way both in short and long term 
perspectives. Thus, there is a need from both public and private planning perspectives for long-
term electricity and energy system planning. The aim of this project is to study cost-efficient 
developments of the Ethiopian electricity and energy system, and the potential role of policy for 
guiding the development. The project is to be built on the development and application of a 
dynamic cost-optimizing modelling tool covering supply, transmission/distribution as well as the 
demand for electricity and other energy carriers. The modelling should be guided by and included 
in scenario analysis of Ethiopian energy futures. 

12 Electricity tariffs in line with Ethiopian 
development goals and contributing to 
effective electrification 

Erik Ahlgren Getachew Bekele 

Electricity tariffs need to be right in order for an economically efficient power system and to avoid 
supply interruptions (black-outs) through the provision of incentives for the “right” use of 
electricity, for efficiency improvements to take place and for the the system to work well through 
supply-demand balance. Further, there is a social dimension to electricity tariffs relating to power 
availability and true electricity access for all, and there might be important trade-offs between 
this social dimension and the other efficiency drivers. There are various possible future tariff 
levels and structures and it will be important to get the tariffs right both from political and 
economic perspectives. Thus, the aim of this project is to analyze the effects on the power demand 
of various tariff structures and to model their cost-efficiency and their dynamic potential power 
system impacts on supply, transmission/distribution as well as on the demand. 

13 Electrification of remote areas - where is 
the border between central grid and off-
grid solutions? and/or  - Electrification 
strategies for off-grid areas 

Erik Ahlgren Getachew Biru 
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Even if the central grid is to provide the bulk of electrification of Ethiopia there will be large 
areas of the country which are either situated too far from the expanded central grid and/or with 
too low population density and an, at least initially, too low electricity demand for central grid 
expansion to be feasible during a foreseeable future. For these areas there might be other 
renewables based electrification options and which of these options that are best depends on local 
resource availability and demand structure. There are a number of factors determining optimal 
electrification planning of these areas. Cost-efficiency is a central aspect but not the only one. 
Thus, the aim of this project is to determine first where the boarder should be between grid and 
off-grid electrification. Which supply, transmission and demand characteristics should be 
determining? Second, how is efficient electrification of off-grid areas best carried out? What are 
the main obstacles today? Are there primarily technological, resource, economic or other 
constraints; and how can these be overcome in an efficient way? 
This could be divided into two projects as indicated by the two core questions above. 

14 Operation of standalone systems with 
privately owned generators (virtual utility) 

To be Decided Getachew 
Bekele/Getachew Biru 

 
15 Hydro power operation and planning Mikael Getachew Bekele 

The Ethiopian power generation is mostly from hydropower (>90 %) and it is vulnerable to seasonal 
weather changes; i.e., the inflow to the reservoirs changes daily, weekly or annually.  Accordingly the 
power authority usually is forced to power-shed and therefore power interruption due to the problem is 
quite common. This is due to the fact that hydropower in general has considerable uncertainty of inflow 
to the reservoir annually and to a certain extent daily and weekly. 
 
In Ethiopia wind power of more than 320 MW has been integrated to the national grid. The Integration 
of the wind power to the mostly hydropower grid has to take into account uncertainty about hourly/daily 
wind power generation. Hence, in order to use the hydropower as efficiently as possible, one would 
need to solve a considerable stochastic optimization problem. There is currently a lot of research in this 
field of integration. There could also be unique challenges for the Ethiopian grid system (especially 
concerning the linking between long-term and short-term planning) which may require additional 
research. This research can be taken by a PhD student and can be considered as a research project. 
 

16 Balancing and grid integration of wind 
power 

Lennart Mengesha Mamo 

Wind power is intermittent depending on wind speed, while electric demand normally requires 
continuous power supply. For grid connected wind power and conventional power generators 
(thermal power plants, hydropower plants, …) both connected to electric grid, the conventional 
power generators smoothen the power flow to the demand side. However, the power balance from 
wind farms has to be small compared to the total power coming from conventional power plants 
(penetration level). The stability and quality of the power system can be affected significantly if 
the penetration level is high. Ethiopia is working towards green economy with energy source 
mainly from renewable resources like wind power and photovoltaic power sources, which are also 
intermittent.  
The aim of this project is to study wind power integration with Ethiopian power grid, which has 
peculiar characteristics. Its peculiar characteristics is that its energy mix is low, 95% of electric 
power is from hydropower plants, shortages of water in dams due to frequent draughts limits the 
power generation capacity of the country, weak electric grid (about 4000 GW) as some sections 
are connected through long transmission lines. Therefore, present and future wind power 
integration challenges and possible strategies on appropriate balance with the conventional power 
supplies for stable, quality and safe power system under various scenarios are to be studied. 

17 High voltage direct current (HVDC) 
transmission systems 

Mehirdad Mengesha Mamo 
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Bulk Electric power is transmitted over a long distance using high voltage direct current (HVDC) 
transmission lines. The HVDC is usually between two AC systems having AC/DC/AC converters 
on its two ends. It can be between bulk generation stations and distant grid, between two separate 
grids, or from grid to bulk load canters. Depending on the nature of systems on either side of the 
HVDC its effect on the system stability and power quality varies. Ethiopia has embarked on 
HVDC construction between Ethiopian power grid and Kenya power grid for electric energy 
export of up to 2000 MW.  
The aim of this project is to model and understand the present and near future electric power grid 
systems and investigate the effect of the HVDC on the two systems and vice versa. The two 
systems stability, power quality and even efficiency are related to the HVDC’s electric power 
converter-generated non-linearity in the current and voltage systems, high frequency component 
voltage/currents generated and possible resonance frequencies of the systems. The understanding 
the interaction of the HVDC and the power systems under normal and abnormal conditions with 
possible suggestions for its reliable, efficient and safe operation is expected outcome of this 
project. 
 

18 Ethiopian Smart grids, loss and billing To be Decided To be decided 
   

19 Multiphase Electric Machines modelling 
and Control 

To Be Decided Mengesha 
Mamo/Dereje 
Shiferaw 

Multiphase electric machines are becoming common in renewable energy like wind due to their 
advantages like fault tolerance, high power density and lower ripple after converters. Six phase 
machines are becoming common as wind generators while five phase machines are becoming 
common as electric drives. The uses of multiphase machines have attracted attention of 
researchers and manufacturers as the advent of power electronics. Single-phase or three-phase 
electric power can be converted to four, five, six, seven, etc or vice-versa at the point of need. 
Aim of this research, therefore, is to model and understand multiphase machines’ behaviour for 
more efficient utilization and better control of these machines for renewable energy sources and 
electric drive applications like in electric vehicle. Adaption and modification of control techniques 
used for three-phase to the multiphase machines can also be interesting research areas. 

20 Control of micro-grids  Massimo Bongiorno Mengesha 
Mamo/Getachew Biru 

   
21 Optimal power system design and legal 

frame 
TBD TBD 

 
22 Power Electronics intensity and Stability of 

Grids 
Massimo Bonjorno Mengesha 

Mamo/Getachew Biru 
   

23 Power and Control: Energy and production 
efficient cement industry 

TBD Getachew Bekele 

Access to modern energy is essential for the development of a society. It stands for 
industrialization, for economic growth and for increased standard of living. With this access, 
people have had the opportunity to upgrade their living comfort, accompanied by an increased use 
of energy. The demand for modern energy, especially electricity, is growing rapidly around the 
world, so also in Ethiopia. New power plants need to be constructed to meet the increasing 
electricity demand. But it is not only necessary to build further power plants and extend the 
electrical power grid to new customers, it is also necessary to identify all parameters causing 

 
 

11 



 

instable operation of the grid. 
Ethiopia struggles with frequent electrical power outages, which heavily affect the development of 
the country in a negative manner. In institutions like Addis Ababa University, there are power cuts 
several times per week, which could last for several hours each time (Bergman and Enocksson, 
2015). The university has a tremendous role in educating the future capacity for Ethiopia’s built-
up at the same time as the power cuts makes it more difficult to develop teaching activities which 
depend on electricity, i.e. computers in education, laboratory exercises etc. Companies come to a 
halt during the time they have no access to electricity. Air-conditioning units stop working, and 
people become un-productive. Halt in human capacity and production is a large threat for 
development, and thus there is a large need to reduce the power outages. 
There are several reasons for power outages for example technical failure in parts of the electrical 
grid system or that the demand exceeds the electricity production so that certain areas need to be 
disconnected to maintain the frequency of the electric grid. Technical failures will not be further 
discussed here. The interesting part is how to balance the demand and production of a grid to 
increase the service for all connected customers. There are three parts of importance in this 
balance: 1) Production 2) Transmission and 3) Consumption, where consumption is the feedback-
loop controlling the production, via the transmission. In an electric grid with fewer high-voltage 
lines, there are more transmission losses, for Ethiopia, 15 % of the power produced is lost, i.e. 
power not being paid for by customers (Worldbank, 2015). It can either be a technical 
transmission loss due to the infrastructure of the electric grid or it can also be electricity “theft”, 
customers connected who are not paying for the service.  
For a country like Ethiopia, still in large need of increasing the power production to the electrical 
grid and extending the grid to a larger part of the population, it is necessary also to evaluate the 
current consumption of electricity. At the same time as there are many power outages, the open-up 
of energy intensive industries is increasing rapidly.  
The cement industry grows yearly in many African countries, due to increased capacity building 
of infrastructure, such as buildings. The industry is necessary for all developing countries to 
develop since it provides important construction materials to the society as well as many job 
opportunities. At the same time, it is very energy intensive. Except from being a large user of 
fossil fuels for providing necessary process heat, it also puts large stress on an already overloaded 
power grid. 
In Kenya, 60% of the electricity produced in the country is used by 10 cement industries placed 
around the capital Nairobi (Cheruto, 2014). The country has identified that there is an urgent need 
to increase the energy efficiency within these industries, to put relief to the electricity grid. 
In Ethiopia, the cement industry is growing yearly. Recently, Dangonte Cement Inc has opened a 
new cement factory outside Addis Ababa producing 2.5 million tonnes cement products per year 
(Forbes, 2015).  
In average, the electrical energy need for a cement factory is 110-120 kWh/ton (Madlool et al, 
2013), which corresponds to 300 GWh el/year for the factory mentioned above.  Within a cement 
factory, electrical energy is used for clinker crushing and grinding (40% of total el), material 
transport inside factory and auxiliary equipment such as kiln motors, combustion air blowers and 
pumps. (Brunke et al, 2014) 
A typical cement factory uses in average 30 MW of electrical power, and with a number of such 
factories in a country, the momentary power use from the electrical grid might be very high 
causing instabilities in the grid. Momentary, when a machine is started after having a stoppage, 
the needed start-up power exceeds the average power being used during normal operation of the 
machine. These factories may contribute greatly to power cuts for other customers in the national 
grid due high momentary need of power. 
It is not only during production that any factory needs power, also during temporary production 
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stops there is need for energy. For example, a steam boiler cannot be closed down and started up 
for short periods of a couple of hours, and thus needs to run all the time whether or not there is a 
temporary production stop. By this, energy is wasted. Depending on the management and 
maintenance program of the production facility, as well as the age of the facility, the unplanned 
productions stops may be frequent. (Birru et al, 2015) 
For minimizing impact of the factory on the national grid, it is necessary to both find optimal 
operation of the individual factory, both from production and energy perspectives and then how 
the different factories interact in the national power grid. With factory and system planning, it is 
possible to both have the factories working smoothly and at the same time reducing the time for 
power cuts in the grid for other customers than the factory.  
We thus propose a PhD project which is to involve two PhD candidates focusing on a sustainably 
cement industry for Ethiopia.  

23.1 PhD Candidate 1: This PhD candidate should have electro-mechanical engineering background, 
with specialization in production and manufacturing technologies. The overall aim with the PhD 
project is to propose optimized production processes for the Ethiopian cement industry, which 
maximizes product quality and minimizes the use of materials and energy, with focus on electrical 
energy. Lean is part of methods used. 

23.2 PhD Candidate 2: This PhD candidate should have electro-mechanical engineering background, 
with specialization in energy auditing and system planning. The overall aim with the PhD project 
is to propose the optimal energy and power use for each individual cement industry in Ethiopia as 
well as the combined planning for these factories to minimize the load on the national grid. 
 
The two PhD candidates should co-operate closely, and their primary work tools should be 
various modeling environments as well as close co-operation with the cement factories 
themselves. The PhD students should spend time at the different cement factories in Ethiopia as 
part of their PhD program. The outcome of the project is not only for use for the electrical power 
sector of Ethiopia, but also for the cement industry itself, which may reduce the specific energy 
use, and at the same time improve the production process and product quality. 
Within this PhD project, two departments at KTH Royal Institute of Technology will co-operate 
namely Department of Energy Technology and Department of Production Engineering.  
The PhD candidates are proposed to work in sandwich modality, where part of the PhD studies are 
conducted at KTH and the other part in Addis Ababa University. For PhD candidate 1, supervisors 
will be available at the Department of Production Engineering and for PhD candidate 2, 
supervisors are available at Department of Energy Technology. 
During the course of the PhD programme, a yearly seminar with the Ethiopian cement industry 
will be arranged at Addis Ababa University. The supervisors from KTH as well as the PhD 
candidates will be present for the energy dialogue with the industry partners.  

 

1.6 Preparedness for the project 

1.6.1 Experience at School of Electrical and Computer Engineering 

Addis Ababa University, the oldest and largest university in Ethiopia, have School of Electrical and Computer 

Engineering, which have been producing manpower for the power sector for the last 60 years. It has been training 

electrical engineers at first-degree level since its establishment in late 50th. It has also launched M.Sc. degree 

programs in early 1990th in Control and Communication Engineering areas. In 2007, it launched additional M.Sc. 
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programs in Electrical Power Engineering in cooperation with Ethiopian Electric Power Corporation and has been 

graduating about 20 graduates, on average, in Electrical Power Engineering area every year since then. 

Today, the department of Electrical and Computer Engineering has been upgraded to a School level and is running 

one undergraduate program, five masters degree (Electrical Power, Control, Communication, microelectronics and 

Computer Engineering) programs and two doctorate level programs. The doctorate programs are in Commuter 

Engineering and Communication Engineering. Now, it is high time to launch a PhD program in Electrical Power 

Engineering and do research to support the Electric Power Engineering sector and to create an opportunity for MSc 

graduates to proceed to a PhD program. 

Trends in number of yearly applicants for the post graduate study in Electrical Power and Control Engineering 

indicates that there is high students demand for Electric Power and Control area for doctorate degree. On the other 

hand, number of local professors and laboratory facility for Electrical Power and Control Engineering, including in 

school of Electrical and computer Engineering, AAU are limited. This situation demands cooperation with 

Universities Swedish Universities, which have sufficient experience and system in running PhD programs in 

Electrical Power Engineering for the quality of the program.  

1.6.2 Human Resource 

School of electrical and computer engineering has the following staffs in electrical power and control area whose 

CVs are attached at the end of this document. 

2.6.2.1 Addis Ababa University 

S.No. Name Qualification Area Academic Rank 

1 Mengesha Mamo PhD Power Electronics 

and Drives 

Associate 

Professor 

2 Getachew Bekele PhD Energy Technology Associate 

Professor 

3 Dereje Shiferaw PhD Control 

Engineering 

Assistant Professor 

4 Getachew Biru PhD Electrical Power 

Engineering 

Assistant Professor 

 

2.6.2.2 Chalmers 

 .No. Name Qualification Area Academic Rank 

1 Stanislaw Michel Gubanski  PhD High Voltage 

Engineering 

Professor 

2 Erik Olof Ahlgren PhD Energy Systems 

Technology 

Professor 
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3 Massimo Bonjiorno PhD Power Electronics Professor 

 

2.6.2.3 KTH Royal Institute of Technology 

.No. Name Qualification Area Academic Rank 
1 Lennart Söder (PhD) PhD Electric Power 

Systems  
Professor 

2 Mikael Amelin PhD Electrical Power 
and Energy 
Systems 

Associate 
Professor 

3 Mehrdad Ghandhari PhD Electrical Systems Professor 
4 Lina Bertling Tjernberg PhD Power Grid Tech. Professor 

1.6.3 Laboratory Facilities 

 The following basic laboratories which can be used for the PhD programs are already in the laboratories of 

electrical and computer engineering.  

a. Two high voltage labs 

Two high voltage labs are available; one with voltage level up to 100 kV and the other with up to 300kV.  

Modernization of some terminals and accessories are may be required with major parts functional. 

   

b. Power system simulator 

Complete power system simulator including generation, transmission and distribution models is available 

and can be used to demonstrate behaviors of electric power system.  

 

c. Electric machines laboratory 

Various electric machines including synchronous, DC and induction machines coupled together as 

generator-motor pair with control switchgear are present. 

d. Materials lab 

There is a materials lab in school of chemical and biological engineering, in close proximity to the power 

simulator lab, which can be used for insulation and other materials testing. 

1.7 Alternative:- Status-quo Cost and Brain Drain 

If the launching and running of PhD program in Electrical Power and Control Engineering is not to happen soon, 

the alternative is sending PhD candidates abroad as it is the case today. This is costly, as the government/student 

has to pay tuition fee, accommodation and travel costs of the candidates in foreign currency. On top of this, the 

probability of losing the PhD graduates in brain drain is extremely high. 

According to some study results, the problem of brain drain has reached quite disturbing proportions in some 

African countries, with Ethiopia ranked first in the continent in terms of rate of loss of human capital, followed by 

Nigeria and Ghana [ xxiiixxii, ]. A recent study presented at the National Symposium on Ethiopian Diasporas 
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(2011), Ethiopia has lost 75% of its skilled professionals during the previous ten years [xxiv]. Though no statistics 

exists quantifying the brain drain discriminating along disciplines, it is expected that the engineering fields are the 

worst. More than 90% of academic staffs from school of Electrical and computer engineering, who left for their 

PhD studies to Europe and North America in the last 10 years didn’t come back after they completed their study. 

The PhD program in Electrical Power Engineering at Addis Ababa University is expected to decrease the brain 

drain and the heavy cost of studying abroad. On the other hand, the quality of the education and exposure to high 

standard professors, research facilities and organization will be guaranteed through cooperation with Swedish 

Universities. The associated capacity building, in supervision capacity and laboratory facility would also be major 

building block for sustainability of the program. 

1.8 Expansion of Higher learning Institutions in Ethiopia and the need for Academic staffs 
in Electrical Power and Control Engineering 

The number of public universities in Ethiopia has increased from 2 in 1991, to more than 33 in 2015, due to the 

higher education expansion and distribution policy of the government of Ethiopia. Most of these universities have 

engineering faculties having electrical power engineering study programs in the first-degree level and few at the 

second-degree level. They want to improve their staff profile and hence need local PhD study programs for their 

academic staffs locally. 

The country is trying to cope with this need by arranging sandwich PhD programs with German Universities, 

home-grown PhD programs through consortia with interested professors from different Universities. However, the 

output from these arrangements in Electrical Power and Control Engineering is none until now and may result few 

in the future. Therefore, this project can supplement these effort and result staffing of the universities with teaching 

and research manpower at PhD level including the need for school of electrical and computer engineering at Addis 

Ababa University. 
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2. Outline of the Project Work 

The cooperation between Addis Ababa University and Swedish Universities is sought for the envisaged capacity 

building. The experience of Swedish universities in the area can be utilized in staff exchange, student exchange, 

laboratory facilities sharing, co-advising, co-publications, teaching material sharing, block and online teaching 

through videoconferencing etc. Up-to-date research laboratories, which can be used for students’ research and 

research and development for the sector, can be put in place in cooperation and support from SIDA and relevant 

industries like ABB, Ethiopian Electric Utility and Ethiopian Electric Power.  

Through such cooperation the quality of education and research in the PhD program sought and research output to 

support the electric energy sector can be kept at the highest possible level from the outset. The publication profile 

of Addis Ababa University is also to increase in collaboration with partner Swedish Universities. 

2.1 Realizing the PhD Program 

Addis Ababa University shall launch the Electrical Power and Control Engineering PhD program in academic year 

2018/19. An announcement to recruit candidates to the program will be publicized before academic year 2018/19. 

It has been agreed that student’s supervisors (both Ethiopian and Swedish) shall interview candidates and select 

best ones based on their academic merits and preparedness and motivation for fulfilment of research task. 

2.2 Student Exchange between Addis Ababa University and Swedish Universities  

The PhD program in Electrical Power and Control Engineering, to be launched in 2018 is new in AAU. AAU 

professors in the area are also new in PhD student supervision. Research facilities for the PhD dissertation are to be 

built and equipped step by step. Under these circumstances, it is necessary to send students to Swedish Universities 

to elevate the quality of PhD education in the new PhD program.  

Accordingly, a PhD student in electrical and control engineering travels to work at co-advisor professor’s 

laboratory in Swedish University, at least two times during his/her study. However, the duration and frequency of 

individual student shall be decided based on their research work requirement by the supervisors yearly planning 

meeting. On average, students are planned to stay in Swedish University for two years in total, during their four-

year study period. 

During their first visit to Sweden University, the PhD candidate is to get exposure to PhD students in the Swedish 

University and understand scope of work required of him/her as a PhD candidate and to set their dissertation 

objectives and prepare and defend their proposal. The student can meet PhD candidates at his/her level, who are 

working to develop their dissertation proposal and senior candidates, who are working on scientific papers for 

conference/journal and/or their final dissertation. During this time, the student also works on their seminar courses; 

participate on seminars and/or regular meetings and take relevant courses from their host university.  

During subsequent visits, intensive literature access, simulation software, experimental systems, are required to 

obtain data and to analyse the data. These are better available at hosting university in Sweden. The student is also 
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required to write and submit papers for professional conferences and journals, which can be done more 

conveniently in the hosting University in Sweden. 

During their stay in AAU, the students do their course work, necessary data collection, analysis, scientific paper 

write-ups and all other PhD student duties. They are engaged as full time PhD students. They may be required to 

teach once course, which is roughly 25% of fulltime duty. 

Student admission and enrolment plan 

 Admission and enrolment Total  

2018 2019 2020 2021 2022 

First Batch 4 4 4 4  4 

Second Batch  8 8 8 8 4 
Graduates 4 8 12 

Beneficiaries over five year project 12 

It will be worked to encourage and include qualified female PhD candidates in to the admission plan. 

2.3 Professors from Swedish Universities coming to Addis Ababa 

2.3.1 Teaching 

The professors in Addis Ababa University cannot deliver all the courses to be taught in the PhD program due to 

their limited number and specialization area. Therefore, the Swedish side will support PhD course delivery, either 

by teaching block courses at AAU, providing courses by videoconferencing or by inviting PhD students to their 

universities in Sweden. 

Guest professors from other cooperating universities like University of Michigan, USA, and University of 

Dasburg, Germany, can also deliver courses. 

2.3.2 External Examiners 

Addis Ababa University PhD programs require at least one external examiner from a university abroad in addition 

to the local examining board. This is one of quality assurance mechanisms for the program. Evaluation of the PhD 

dissertation work of the students from a professional outside AAU helps to gauge the quality of the education with 

respect to international perspective/level.  

The examining professor comes to AAU for upto 5 days, including transit. The examiners are expected in the 

fourth and fifth year of the project (2020/21 and 2021/22). 

The examination board is established for each PhD student and one external examiner for each student results in an 

average of four professors per year for the last two project years. 
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2.4 Ethiopian Professors Visiting Swedish Universities 

2.4.1 Participating on Seminars in Swedish Universities 

Ethiopian Professors visit their students at Swedish University for about one month per year. The visit is necessary 

to discuss on the plan of PhD students’ research projects, for the professors to get training and experience in PhD 

student supervision from Swedish University counterpart, to participate on seminars delivered by the AAU 

students and other Swedish University students to regulate the work quality of their students back home and on 

visit to the Swedish University.  

2.4.2 PhD Supervision Capacity Building 

Ethiopian professors would travel to Swedish universities to take courses on PhD supervision according to the 

schedule available in the universities. The courses are to take about six weeks in Chalmers. Four Ethiopian 

professors would take the course once during the project period. 

2.5 International Professional Conference Participation for Students and Professors 

Paper presentation at international conferences is one of the quality assurance mechanisms for the PhD program 

and research output of the student in the program. The student can get feedback from experts in the area to further 

refine their work and output. They also develop confidence and hence prepare themselves for high-level 

professional contribution. 

So, it is recommended for each student to attend two professional conferences with contribution of papers during 

their PhD study period. Their professor has to accompany them during one of the conference presentations as co-

authors so that the comments from peers be understood and taken care of in subsequent works towards the PhD 

dissertation. A conference participation, which usually is for three to four days, can take five to seven days 

including flights. 

2.6 Research Projects Funding 

Student Dissertation works are encouraged to be practical oriented, with some hardware system testing and data 

collection requirement. For this, project specific components and setup are required. Average of 2,000 USD is 

required for each PhD candidate research work for his/her dissertation over the four years of study. This fund is 

mainly required for purchase of laboratory kits, and components of experimental system. The amount is mostly 

required during second-third year of the PhD program, when building experimental set up and data collection is 

expected. 

2.7 Research Assistantship for PhD candidates 

Living cost in Addis Ababa is a challenge for students to focus on their research, dedicating their time, while 

research and development requires fulltime dedication. However, the students usually search for extra job outside 

the university to pay their bills.  
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Through research assistantship, the students can be given work in their research laboratories in the new laboratory 

equipment installation and commissioning. There are jobs in their research laboratories, which require manpower 

anyway, and contribute to the quality of the research in the laboratory. Students can mentor/tutor and support their 

juniors on use of equipment, operation and maintenance of research facilities, etc. 

Advantage of this arrangement is twofold. One it helps the students to be close to their study and research activity. 

Second, it improves quality of research. AAU shall facilitate these as much as possible. 

2.8 Capacity Building in Laboratory facility 

 During the project period laboratory facility in Electrical Power Engineering will be established. The aim of the 

laboratory facility is to equip the laboratories with up-to-date research and development equipment to attract the 

academia and the industry to work together on present and future needs of the industry in the sector and sustain the 

PhD program after the project period. In the long run, it will ensure the sustainability of the program. These 

facilities can be used for the present project as required in addition to facilities at Swedish professor laboratories, 

however, the aim of the laboratory facilities is for sustainability of the program and hence to be used after the 

project period at AAU. Addis Ababa University shall follow the following (2.8.1 to 2.8.4) to establish and equip 

the laboratories and report to SIDA and request detailed budget each year. 

2.8.1 Preliminary Need assessment for the laboratory facility 
During the first year, Ethiopian professors travel to Sweden and work with partner university professors as a 

benchmarking on similar laboratories in the universities and brainstorming with the professors on the scope and 

main characteristics of the facilities to support the PhD study and the industry. They will also visit local 

universities and the industry for the available and required measurement and testing systems. Based on these 

works, a need assessment document shall be produced. 

2.8.2 Design and Specification of the Laboratory 
The second stage in establishment of Laboratories in Electrical Power Engineering is selection specification and 

purchase of equipment and design of the overall arrangement in AAU premises. Complete bill of quantities, total 

prices, sources of materials and equipment are identified for preparation of the premises and acquisition of 

equipment. 

Partner Swedish University Professors support in specification and order of equipment, devices, and systems of the 

centre of excellence to be imported. 

2.8.3 Preparation (Construction included) of Premises and Acquisition of Equipment 
The premises and the equipment acquisition according to the specification in step two of the laboratory facilities 

with AAU availing necessary premises for the laboratory. 

2.8.4 Installation and commissioning of employment of personnel and training 
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Proper installation, commissioning and training on the laboratory equipment for its proper and effective and 

efficient operation is an important step of the establishment. 

The partner university/institution technical staffs support in installation, commissioning and training of AAU staffs 

when ever there is expertise and need. 

2.9 ABB participation 

PhD students’ industry interaction and understanding of the real working environment is an essential component to 

elevate the quality of education and research work. Towards this end, ABB has agreed to receive and supervise 

students for a period of time, up to one year, based on schedule to be agreed on by the student supervisors and the 

company. On average, ten PhD students stay at ABB for an average of six months each, over the project period. 

Power systems, High Voltage Engineering, Power system control, development and testing activities at ABB’s 

facilities in Ludvika and/or Vasteras are to be used for this purpose. 

The students’ industry stay at ABB would be part of the students four-year PhD program. ABB shall provide 

working environment and supervision. Students’ leaving cost during the internship will be covered by SIDA. 

2.10 Ethiopian Electric Utility Companies Participation  

The PhD study should be relevant to the local industry from its basic design. Towards this end, Ethiopian electric 

utility companies; namely, Ethiopian Electric Utility (EEU) and Ethiopian Electric Power (EEP) are part of the 

process of this project. Both have committed to be part of the education and research. Specifically, they have 

participated and agreed in 

- the identification and prioritization of relevant research to be worked on by students 

- availing data and facilities for the students, 

- sponsoring potential PhD candidates from their employees  

- contributing financial and in kind support for the research work as required 
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3. Sustainability Analysis 
3.1 Stakeholders for the Project 

Stakeholders in PhD program in electrical power and control engineering and capacity building in research 

laboratory in electrical power engineering are government of Ethiopia (ministry of education, ministry of industry, 

ministry of water irrigation and energy, ministry of science and technology, …), the public and privet enterprises in 

the sector (Ethiopian Electric Utility operator, electrical material and equipment manufacturing companies, …) and 

the public at large. Mobilization and consorted effort of the stakeholders is essential for the success during the 

project period and for sustainability afterwards. 

3.1.1 The Government of Ethiopia 

The commitment of Ethiopian government for education and especially focus on engineering education, the fast 

expanding Ethiopian economy and the focus on industrialization are also impetus for the sustainability of the 

project. 

 The employment opportunity for highly qualified professionals in the expanded higher education system in the 

country as teaching and research professors, as designers, research and development engineers in ever increasing 

electrical energy sector in the country further guarantees the sustainability of the education and research envisaged 

in this project. 

3.1.2 The electrical Energy Sector Economy 

At the moment, the sector is at its infant stage except the electric utility operator. However, there are companies 

evolved in manufacturing of electric cables, electric machines, transformers, reactive power compensators, etc.   In 

the long run, the sector industry is expected to support the PhD program research and center of excellence in 

funding the research activities and employment of the graduates. 

AAU will work to bring the sector industry on board through workshops seminars, exhibitions etc. from the outset, 

so that, they can contribute their share towards the sustainability of the programs. 

3.2 Addis Ababa University 

Addis Ababa University has grown to a student population of about 50,000 and in the last 60 years beginning with 

less than 100 students and few programs. It has diversified disciplines to more than 70 running under a dozen of 

colleges and institutions. Starting from only undergraduate programs it has developed hundreds of Masters and 

PhD programs. Through these years, it has developed its capacity through scholarly cooperation with universities 

abroad, developing its staff capacity, and cooperation with other stakeholders. The school of Electrical and 

Computer Engineering, being unit of AAU have been sharing this exercise of sustaining initiatives in expansion 

and upgrading of its programs and research projects. Therefore, the staffs of the school of electrical and computer 

engineering involved in the project have commitment for success and sustainability of this project even after the 
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completion of the project. The school shall also strengthen its staff in electrical power and control engineering 

from the graduates of this project as chain effect. 
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4. Major Outcomes and Outputs 

4.1 Outcome one: Addis Ababa University capacity built to run a quality Electrical Power and Control 

Engineering PhD program 

• Outputs leading to this outcome 

o About eight graduates from the program in 2020/21 and 2021/22 academic years 

o Laboratory facilities built to run Electrical Power Engineering and control at school of 

Electrical and Computer engineering of Addis Ababa University 

o Six AAU professors took course on PhD supervision capacity 

o Eight publications on peer reviewed journals/conference  

4.2 Outcome two: Local Industry Problems Solved University-industry cooperation in solving real industry 

problems strengthened.  Research outputs of the PhD students contributing in filling knowledge and 

skill gaps in the electric power energy sector in Ethiopia and contribute to the knowledge base 

• Outputs leading to the outcome 

o Eight dissertations (research outputs) focusing on local problems produced. 

o Sixteen seminars organized on students research areas. 

4.3 Outcome three: Ethiopian and Swedish people-to-people, government-to-government relations and 

economic cooperation increases and Electrical Energy sector investment expand contributing to 

poverty eradication through job creation in the sector and Swedish investors are encouraged to invest 

in Ethiopian energy sector enhancing people to people relation. 

Outputs leading to this Outcome 

o Eight Swedish Professors visit Ethiopia  

o Four Ethiopian professors and more than eight PhD students visit Sweden  

o Up to 70% of PhD students stay at ABB, in Sweden as industry internship. 
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5. Benefits/Beneficiaries 

All partners of the proposed cooperation and the scientific community in general are beneficiaries. The cooperation 

between Addis Ababa University and Swedish Universities enhance scholarly activities of the universities; 

research, teaching and learning with improved quality and quantity of outputs. It can also extend to enhancing 

technological and economical cooperation of the two countries. It triggers more people to people relation between 

Sweden and Ethiopia. The graduates of the program, during the project period, will gain knowledge about Sweden 

and its people building attachments for future cooperation. This can benefit both Ethiopia and Sweden. 

5.1 PhD Candidates 

About twenty PhD candidates are to be enrolled in the PhD program and are the primary direct beneficiaries of the 

program. They will get quality education and upgrade their education in their home country improving their social 

status and income. 

5.2 School of Electrical and Computer Engineering, Addis Ababa University 

The School of Electrical and Computer Engineering will build its capacity to run quality PhD program in Electrical 

Power and control Engineering program and strengthen its industry cooperation. It will build both human and 

laboratory capacity to sustainably run the program. Its academic staffs can also be PhD candidates resulting higher 

staffs profile.  

5.3 Industry in the Electrical Energy Sector 

The electrical energy sector in Ethiopia is beneficiary of the project; because, it can obtain qualified pool of 

electrical power engineers for employment, research outputs to improve their services and production, etc. They do 

also get place of interaction with academia for research and development on their products and services. 

5.4 Ethiopia as a Country 

Ethiopia as a country benefits as the human capacity building is key component of development plan it has in 

electrical energy sector. It will be part of its drive to have a carbon free economy in 2025 being a middle-income 

country. The Electrical Power and Control Engineering PhD program supported by necessary laboratories is 

critical for the success and sustainability of the transformational growth plan of Electric power generation, 

transmission, distribution in Ethiopia including the export to neighbouring countries. 

The launching of the PhD and research facility also builds Ethiopia’s capacity to design, construct, operate, 

maintain, supply materials and parts of electrical power system benefiting millions of Ethiopians in general, and 

create education/research/technical service opportunity for hundreds of students, professionals in particular. 

5.5 The world 
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The project capacities Ethiopia to utilize its renewable energy resources instead of fossil fuel as its economy 

expands. This will be a significant contribution to the green gas effect of the world. 

The research output from the PhD programs can also contribute to the knowledge base of the world in the field of 

electrical power engineering through the research activities. 

8.9 Partner Universities in Sweden 

Partner universities benefit from the cooperation in scholarly activates with their counterparts in Addis Ababa 

University in co-publication, students and staff exchange, and in the establishment of in-depth long-lasting 

research and education collaboration with one of the major African universities. 
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6. Quality Assurance Mechanism 

The PhD programs in Electrical Power and Control Engineering are the first of their kind in Ethiopia. Addis Ababa 

University, as the oldest university in the country wants to be a model for other public universities in Ethiopia 

keeping the highest possible quality. That is why partnering with highly experienced Swedish universities like 

Chalmers and KTH is required. Towards this end, quality is taken care of throughout the process of the education 

and research. 

The PhD program in Electrical Power and Control Engineering is to be the first in the country demanding high 

level of quality foundation for future expansion. The PhD education and research quality is assured by continuous 

activities beginning from student recruitment to graduation. 

6.1 During Admission 

Student requirement will be based on official announcement to attract potential candidates for merit-based 

competition. 

Students are required to present their second-degree credentials in relevant field of study to demonstrate 

educational preparedness to be a candidate. After pre-selection is done based on all AAU requirements, the main 

supervisor and assistant supervisors will make oral examinations and select the best candidates for the respective 

projects. 

6.1.1 Student recruitment is based on public announcement and transparent competition. Oral or written 

examination is used to select students with best capacity and demonstrated academic achievement. 

6.1.2 Well-prepared project plan Public presentation and defense for the dissertation. 

6.2 During Study Program 

6.2.1  Students’ progress is evaluated every year (based on their study and progress plan) to proceed 

to the next year and the next year work plan depends on the student’s performance. 

Experienced professors, co-advisors, from Chalmers and KTH are involved in the student’s 

evaluation and next step decision. Further more, for each student’s project, reference group 

comprising relevant industry personnel and supervisors review their work with brief note to be 

filed in students file twice a year. 

6.2.2 Not less than one scientific paper on peer-reviewed journal and not less than two papers on 

peer-reviewed scientific conference proceeding are required for graduation. 

6.3 Graduation 
Final dissertation defense will be public and external examiner professor from abroad will be 

invited.  
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7. Logical Framework Analysis 

The following is a Result Based Management Logical Framework (RBM Log frame) for the project to be 

supported by Swedish International Development Agency (SIDA), to launch and run a PhD program in the field of 

Electrical Power and Control Engineering with laboratory facilities in School of Electrical and Computer 

Engineering, Addis Ababa University. 

Types of 

Outputs 

Outcomes Performance 

Indicator 

Baseline Data Source Data 

Collection 

Strategy 

Specific Objective 1: To Expand PhD Programs and enhance its quality in Electrical Engineering, Addis 

Ababa University by 2022. 

 Eight PhD 

graduates in 

Electrical 

Power and join 

teaching job, 

 

Six AAU 

Professors 

trained on PhD 

Supervision,  

 

Laboratory 

established for 

Electrical 

Power 

Engineering  

Ethiopian 

university 

capacity 

elevated in 

Electrical 

Power and 

Control area  

 

 

3 professors can 

independently 

supervise PhD 

students,  

 

Ethiopian PhD 

holders in 

electrical power 

area increase by 

300% contributing 

to the quality of 

education 

At present none 

of Electrical 

power area 

professors are 

supervising PhD. 

At the moment 

there are only 

about four 

Ethiopian PhD 

holders in the 

Electrical power 

area residing in 

Ethiopia. 

Official 

University 

statistics 

Staff profile 

report of 

universities 

Specific Objective 2: University-University-Industry cooperation of AAU enhanced by 2022. 

Eight PhD 

dissertations on 

local challenges 

produced, 

 

Eight papers 

co-authored by 

AAU and KTH, 

Research 

quality and 

relevance 

ensured  

 

Contribution 

to fill the gap 

in industry’s 

Yearly power 

interruption, 

incidents 

decrease,  

 

Overall loss 

decreases, 

 

Efficiency of 

power system is 

below 80% while 

the safety and 

reliability are to 

be quantified yet. 

Manipulation 

of the e3lctric 

utility 

operator data 

for 

performance 

indices. The 

record is 

PhD 

candidates 

access to data 

at the Utility 

operator and 

hence can 

collect and 

analyze for 
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Chalmers on 

peer-reviewed 

journals/confer

ence 

proceedings 

published, 

 

Eight PhD 

students 

complete their 

industry 

internship at 

ABB, 

 

2 PhD 

candidates from 

industry 

graduate 

 

technology 

and 

knowledge 

needs  

 

Knowledge 

and 

technologies 

transferred to 

the industry 

as human 

embedded 

and/or patent 

60% of scientific 

papers submitted 

for peer-reviewed 

journal/conferenc

e publication 

accepted, 

 

100% graduation 

from enrollment 

regularly 

taken. 

relevant 

indices. 

Almost none. The industry. 

 

Yearly report 

of the 

Project. 

Survey to be 

done. 

Specific Objective 3: Global Challenges in the Electrical Power area with staff and student exchange 

between AAU, KTH, Chalmers and ABB 

Number of 

international 

conference/jour

nal papers Co-

publications, 

 

  

Scholarly 

cooperation 

between 

AAU, KTH 

and Chalmers 

enhanced, 

 

Contribution 

to human 

knowledge 

base 

Number of 

courses delivered 

by professors 

from KTH and 

Chalmers, 

 

Number of 

students hosted at 

Chalmers and 

KTH, 

Number of PhD 

students who did 

their internship at 

ABB 

 

None at the 

moment. 

Record of 

publications 

is collected as 

part of report. 

Report review. 

Number of 

Swedish 

Cultural 

exchange and 

- Number of 

people. 

Yet to be 

quantified 

Record of 

human 

Report review. 
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Professors 

travel to 

Ethiopia while 

a number of 

Ethiopian 

Professors and 

PhD students 

travel to 

Sweden 

understandin

g each other. 

exchange is 

part of report 

to be 

compiled. 

 Few. Documents at 

Ethiopian 

investment 

Authority. 

Survey. 

Tourism 

from Sweden 

increase 

Number of 

professors 

included tour of 

Ethiopia to their 

travel. 

Few. Document 

from relevant 

government 

agencies like 

immigration 

office. 

Document 

review. 

Assumptions: 

• Government plan which focus on electric energy sector changes 

Such changes would be temporary. PhD program and research in electrical power can still be 

sustained serving the east African community which has huge renewable energy potential and 

development plan. Hence the sustainability and employability of the graduates remains high. 
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8. Risk Analysis 

S. No. Possible Risk Mitigation 

1 Students may decide to stay 
in Sweden or move to other 
third country instead of 
completing their education 
and serving their country 

Most PhD candidate students are coming from public universities 
academic staffs. These public universities have regulations, which 
allow them to have their staffs (with their guarantor) sign 
commitment to come back to their universities and serve for a 
certain number of years after graduation. 
Attachments of the candidate to Ethiopia like employment, family, 
etc are considered in addition to academic preparedness to recruit 
students. Furthermore, tthrough the design of the program, the 
students will spend most of the study time in Ethiopia and all PhD 
subjects will be strongly related to the Ethiopian context and to 
Ethiopian stakeholders. 

   
2 Staffs involved in the project 

may change career or cease 
quite from participation in 
the project due to other 
reasons 

Joint supervision is an advantage to overcome such risk. In case of 
an Ethiopian professor quits, an assistant professor can replace 
him/her with Swedish professor’s stronger support. In case of 
Swedish professor inability to continue he/she may recommend 
someone from his/her laboratory. 
Involve assistant and associate professors in AAU academic staffs 
in the area to build their supervision capacity as much as possible. 

   
3 PhD candidates may not 

have time to work on their 
project while in Ethiopia. 

Ethiopian professors and local utilities companies can work 
together to give research assistantship to the candidates to support 
students’ cover their living cost in Ethiopia. 
Periodic annual assessment and documentation of PhD candidates’ 
progress by supervisors and dissertation committee could be used. 

   
4 Some partners of the project 

like ABB, Ethiopian Utility 
companies may change their 
commitment 

We have to continue working on bring other stakeholders in the 
electric energy sector including equipment and material 
manufacturers, contractors and consultants. 
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Date: February 28, 2018   

       Name of Project: PhD Program in Electrical Power and Control Engineering 
       Reporting Period:    
       Collaborating Institutions in 

Sweden: Chalmers and KTH together with ABB 

         1 PhD Sandwich training in Sweden: supervision cost is at 250,000 SEK/ student/ 
year. There are four students in 2018/19, twelve students in 2019/20, 
2020/2021, 2021/22 and eight students in 2022/23 academic years.   

 
   Budget 

2018/19  
 Budget 
2019/20  

 Budget 
2020/21   Budget 2021/22   Budget 

2022/23  
   
  PhD Sandwich training in 

Sweden (Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
 

            
 Two month's salary 
(175kSEK/year/student)  700,000.00         

2,100,000.00     
        
2,100,000.00         2,100,000.00  1400000 2 

PhD Sandwich allowance in Sweden: this is PhD students' leaving cost in 
Sweden at the rate of 16000 SEK/month/student. There are six students staying 
in Sweden for six months each during 2018/19, twelve students staying for six 
months each through 2019/20-2021/22 and eight students for six months each 
in 2022/23. Student Industry stay at ABB is planned to be two students for six 
months every year at the rate of 16000SEK/student/month to cover their living 
cost. 

 Supervisor annual visits to ET 
(25kSEK/year/student)  100,000.00  300,000.00 

            
300,000.00            300,000.00  200000 

  Costs per student while in SWE 
(50kSEK/year)/student  200,000.00  600,000.00 

            
600,000.00            600,000.00  400000 

 
 Sub total  1,000,000.00            

3,000,000.00  
        
3,000,000.00         3,000,000.00  

         
2,000,000.00  

 
            

  PhD Sandwich allowance in 
Sweden     

  Maximum 6 months / year 
(16kSEK/month/student)  384,000.00  

          
1,152,000.00  

        
1,152,000.00         1,152,000.00  

            
768,000.00  

 
 Student industry stay at ABB  192,000.00  

             
192,000.00  

            
192,000.00            192,000.00  

            
192,000.00  

 
 Sub total  576,000.00            

1,344,000.00  
        
1,344,000.00         1,344,000.00  

            
960,000.00  

 
  

 
            

  

        Other costs Sweden (must be 
specified)    3 

PhD Sandwich industry stay allowance: This is PhD students' living cost during 
their industry stay (at ABB). The cost is 16000 SEK/student/month. There are two 
students staying at ABB for six months every year. 

 Workshops  0.00                  
10,000.00  

              
10,000.00               10,000.00  

               
10,000.00  

 
Coordination costs 100000 100000 100000 100000 100000 

        Sub-total  100,000.00  110,000.00  110,000.00  110,000.00  110,000.00  
       

  
 

Cost of arranging annual workshops during Ethiopian professors visit to Sweden. 
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Date: February 28, 2018   

       Name of Project: PhD Program in Electrical Power and Control Engineering 
       Reporting Period:    
       Collaborating Institutions in 

Sweden: Chalmers and KTH together with ABB 

         1 PhD Sandwich training in Sweden: supervision cost is at 250,000 SEK/ student/ 
year. There are four students in 2018/19, twelve students in 2019/20, 
2020/2021, 2021/22 and eight students in 2022/23 academic years.   

 
   Budget 

2018/19  
 Budget 
2019/20  

 Budget 
2020/21   Budget 2021/22   Budget 

2022/23  
   
  Audit Swedish University 

(annual)  Audit of yellow fields 

 

Workshop participants include PhD students at Chalmers and KTH, Ethiopian and 
Swedish supervisors, and other people invited (e.g. from ABB). Costs include 
meeting room, lunch, and travel Stockholm - Gothenburg by train for PhD 
students.  Audit (annual)            

 
 Sub-total  0.00          

 

Costs for Swedish side coordination (2 weeks annual salary + 1 extra AAU 
journey annually) 

            
        Trips for Sandwich Students  Reimbursable Cost 4 

Trip Sandwich student: This is to cover the students' round trip air ticket and 
visa processing fees at the rate of 9900 SEK/student. There are four students 
2018/19, twelve students 2020 through 2021/22 and eight students in 2022/23 
academic year. 

 Student round-trip to Sweden                  
39,600.00  

             
118,800.00  

            
118,800.00            118,800.00  

               
79,200.00  

 
 Sub total  39,600.00               

118,800.00  
            
118,800.00            118,800.00  

               
79,200.00  

 
            

 

            

 Ethiopian Professors visit to 
Sweden  Reimbursable Cost 5 

Ethiopian professors visit to Sweden: Four Ethiopian professors visit Sweden 
each year for an average of two weeks to plan students work and review the 
previous work, seminar participation, etc. Round trip air ticket with visa 
processing fee is 9900 per professor, accommodations is 250USD*6.064= 1516 
SEK/day/professor, per-diem is USD (70+92.5)*6.064= 985.4 SEK/day/professor. 
All rates are calculated according to AAU regulations. There is also a bonus of 
50USD*6.064=303.2 SEK per travel. 

 Air tickets  39,600.00  
                
39,600.00  

              
39,600.00               39,600.00  

               
39,600.00  

 
 Accommodations  90,960.00  

                
90,960.00  

              
90,960.00               90,960.00  

               
90,960.00  

 
 Per diem  59,427.20  

                
59,427.20  

              
59,427.20               59,427.20  

               
59,427.20  

  Tuition fees            
 

 Sub total  189,987.20               
189,987.20  

            
189,987.20            189,987.20  

            
189,987.20  

 

            

            6 
Supervision capacity building training at Chalmers: Two professors will take the 
training in 2018/19 and two other professor will take the training during 
2019/20. The training is for about 50 days with accommodation and per-diem 
cost for about 50 days as per AAU regulations. Tuition fee is 4500SEK per 
professor. 

 Supervision capacity building 
training at Chalmers  Reimbursable Cost 

 
 Air tickets  19,800.00  

                
19,800.00        

 
 Accommodations  151,600.00  

             
151,600.00        

 
 Per diem  98,843.20  

                
98,843.20        
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Date: February 28, 2018   

       Name of Project: PhD Program in Electrical Power and Control Engineering 
       Reporting Period:    
       Collaborating Institutions in 

Sweden: Chalmers and KTH together with ABB 

         1 PhD Sandwich training in Sweden: supervision cost is at 250,000 SEK/ student/ 
year. There are four students in 2018/19, twelve students in 2019/20, 
2020/2021, 2021/22 and eight students in 2022/23 academic years.   

 
   Budget 

2018/19  
 Budget 
2019/20  

 Budget 
2020/21   Budget 2021/22   Budget 

2022/23  
   
 

 Tuition fees  9,000.00  
                  
9,000.00        

 

            

 Sub total  279,243.20               
279,243.20        7 

Laboratory Equipment: Laboratory equipment specification, procurement and 
installation is planned over the project period. Expert the budget includes 
laboratory equipment purchase, training on the equipment purchased usage and 
maintenance, expert support for specification and procurement, travel for 
trainings, equipment installation and commissioning costs. Breakdown for each 
year will be prepared and submitted to SIDA every year for the subsequent year.  

            
  Audit AAU (annual)  Audit of green fields 

 
 Audit (annual)  9,300.00                  

12,000.00  
              
18,000.00               36,000.00  

               
20,000.00  

  Sub-total  9,300.00  12,000.00  18,000.00  36,000.00  20,000.00  
 

            
  Other costs Ethiopia (Must be 

specified)  Must be specified 

 
  

    
  

 Laboratory Equipment  0.00  
                
18,000.00  

            
800,000.00         2,200,000.00  

         
1,200,000.00  

                     
8  

Dissertation Examination: We will have four dissertations to be defended in 
2021/22 and eight during 2022/2023. Examination is at 25000 
SEK/professor/exam.  

 Dissertation Examination  0.00                100,000.00  
            
200,000.00  

  Publication and international 
conf. stay  0.00    

            
125,252.00            375,756.00  

            
250,504.00  

 
 Workshop organization  10,000.00                  

10,000.00  
              
10,000.00               10,000.00  

               
10,000.00  

 

            

 Professors Professional conf. 
participation  

              
125,252.00  

             
125,252.00  

            
125,252.00            125,252.00  

            
125,252.00  

 
  

    
  

 Coordination Cost Estimated                  
14,400.00  

                
14,400.00  

              
14,400.00               14,400.00  

               
14,400.00  

 
  

    
  

 Sub Total  149,652.00  167,652.00  
        
1,074,904.00         2,825,408.00  

         
1,800,156.00  9 

Publication and International conference stay for students: Four students are 
expected to travel for international conference during 2020/21 and twelve 
students during 2021/22 and eight students during 2022/23. The cost includes, 
round trip air ticket (9900 per student per travel), registration fee on average 
3600SEK/conference/student and accommodation plus lunch dinner per AAU 
regulation for seven days including transit. (250+70+92.5)USD/day + 50USD 

            
  Total costs (Excluding AAU OH)  2,343,782.40  5,221,682.40  5,855,691.20  7,624,195.20  5,159,343.20  

 
          

  Total cost Sweden Sandwich  1,576,000.00  4,344,000.00  4,344,000.00  4,344,000.00  2,960,000.00  
 

Includes OH, social fees ect.           
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Date: February 28, 2018   

       Name of Project: PhD Program in Electrical Power and Control Engineering 
       Reporting Period:    
       Collaborating Institutions in 

Sweden: Chalmers and KTH together with ABB 

         1 PhD Sandwich training in Sweden: supervision cost is at 250,000 SEK/ student/ 
year. There are four students in 2018/19, twelve students in 2019/20, 
2020/2021, 2021/22 and eight students in 2022/23 academic years.   

 
   Budget 

2018/19  
 Budget 
2019/20  

 Budget 
2020/21   Budget 2021/22   Budget 

2022/23  
   
 

            10 
Professors Professional Conf. Participation: Four Ethiopian professors 
participate in international conference per year for average of seven days 
including transit with round trip air ticket 9900SEK/professor/year, registration 
fee of 3600SEK/professor/conference/year, accommodation and lunch/dinner 
per AAU regulation. Per-diem =USD (250USD Accomodation+70+92.5)/day 
Bonus USD 50 per travel 

Total Cost  Swedish University  100,000.00  110,000.00  110,000.00  110,000.00  110,000.00  
 Subject to full cost 

compensation, OH, social costs 
etc.           

 
            

 
Total cost AAU 667,782.40  767,682.40  1,401,691.20  3,170,195.20  2,089,343.20  

 
OH 12% 80,133.89  92121.888 168202.944 380423.424 250721.184 11 

Coordination cost is for staffs who dedicate their time on cordination and to 
cover persons employed for temporary duties             

  Total  2,423,916.29  5,313,804.29  6,023,894.14  8,004,618.62  5,410,064.38  

 
27,176,297.73  

     

     
  

 
About 0.2% is taken for audit service 

 Exchange Rate:      1 SEK = 3.25 ETB 
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Date:   

   Name of Project:  PhD Program in Electrical Power and Control Engineering 
   Reporting Period:    
   Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 

  
      July 2018 to Jun 2019  
    Quarter  2018/2019  Q3   Q4   Q1   Q2  
     
    PhD Sandwich training in Sweden (Maximum 

250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
 

    

 Two month's salary (175kSEK/year/student)  700,000.00  175,000.00  175,000.00  175,000.00  175,000.00  
 

350000 350000 

 Supervisor annual visits to ET 
(25kSEK/year/student)  100,000.00    50,000.00  50,000.00    

 

50000 50000 

 Costs per student while in SWE 
(50kSEK/year)/student  200,000.00    100,000.00  100,000.00    

 

100000 100000 

 Sub total  1,000,000.00  175,000.00  325,000.00  325,000.00  175,000.00  
 

500000 500000 

 Notes   Four students’ admission in 2018/19. Each student has Swedish supervisor with 
supervision cost of 25000 per student per year. The Q3 is for student recruitment and 
basic literature review. The four students can travel to Sweden during Q4 and Q1.  

 

  

 PhD Sandwich allowance in Sweden     
 

  

 Maximum 6 months / year 
(16kSEK/month/student)  384,000.00    192,000.00  192,000.00    

 

  

 PhD student industry stay allowance  192,000.00    64,000.00  64,000.00  64,000.00  
 

  

 Sub total  576,000.00  0.00  256,000.00  256,000.00  64,000.00  
 

288000 288000 

 Notes    
   

Other costs Sweden           
   

Coordination costs 100000 37500 25000 37500 
 

Notes 2 week salary + 1 extra journey for coordinatior 

 Sub-total  100000         
    Audit Swedish University (annual)  Audit of yellow fields       

 Audit (annual)            
    Sub-total  0.00          
 

100,000.00    
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Date:   

   Name of Project:  PhD Program in Electrical Power and Control Engineering 
   Reporting Period:    
   Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 

  
      July 2018 to Jun 2019  
    Quarter  2018/2019  Q3   Q4   Q1   Q2  
   

 Trips for Sandwich Students  
Reimbursable Cost 

    Student round-trip to Sweden  39600   39600     
   

 Notes  2018/19 four students travel to Swedish Universities round trip air ticket purchase 
during Q4. 

    Sub total  39,600.00    39600     
   

     
  

    Ethiopian Professors visit to Sweden  Reimbursable Cost 
    Air tickets  39,600.00  39,600.00        

    Accommodations  90,960.00  90,960.00        
    Per diem  59,427.20  59,427.20        
   

 Tuition fees  

          
    Sub total  189,987.20  189,987.20        
    Notes  Four professors travel to Sweden for two weeks to meet co-supervising professors on 

students’ research theme and plan students' work for the year 2018/19. End of Q1 is 
appropriate time for this. 

    Supervision capacity building training at 
Chalmers  Reimbursable Cost 

    Air tickets  19,800.00        19,800.00  
    Accommodations  151,600.00        151,600.00  
    Per diem  98,843.20        98,843.20  
   

 Tuition fees  

9,000.00        9,000.00  
    Sub total  279,243.20        279,243.20  
    Notes  Four Ethiopian professors to take research training and PhD supervision capacity 

building course at Chalmers. Two professors in 2019 April.  
   

 
 

37 



 
Date:   

   Name of Project:  PhD Program in Electrical Power and Control Engineering 
   Reporting Period:    
   Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 

  
      July 2018 to Jun 2019  
    Quarter  2018/2019  Q3   Q4   Q1   Q2  
    Audit AAU (annual)  Audit of green fields 
   

 Audit (annual)  9,300.00        
                 
9,300.00  

    Sub-total  9,300.00  0.00  0.00  0.00  9,300.00  
   

 Notes    
    Other costs Ethiopia (Must be specified)    
    Laboratory Equipment  0.00    0 0.00    

    Dissertation Examination  0.00    0 0.00    
    Publication and international conf. stay  0.00    0 0.00    
    Workshop Organization  10,000.00        10000 

    Professors Professional conf. participation  125,252.00    62626 62,626.00    
   

 Coordination cost  14,400.00  
3600 3600 3,600.00  3600 

   
 Sub Total  149,652.00  3600 66226 66,226.00  

               
13,600.00  

    Notes  Four Ethiopian professors participate in one professional conference each year. 

   

     
  

    Total costs (Excluding AAU OH)  2,243,782.40  368,587.20  686,826.00  647,226.00  541,143.20  
   

          
    Total cost Sweden Sandwich  1,576,000.00  175,000.00  581,000.00  581,000.00  239,000.00  

 

788000 788000 

Includes OH, social fees, etc.           
   

            
   

Total Cost  Swedish University  0.00  0.00  0.00  0.00  0.00  
 

100,000.00    

Subject to full cost compensation, OH, social 
costs etc.           

   
All lines need to be specified and           

   
Total cost AAU 667,782.40  193,587.20  105,826.00  66,226.00  302,143.20  
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Date:   

   Name of Project:  PhD Program in Electrical Power and Control Engineering 
   Reporting Period:    
   Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 

  
      July 2018 to Jun 2019  
    Quarter  2018/2019  Q3   Q4   Q1   Q2  
   

OH 12% 80,133.89  23230.464 12699.12 7947.12 36257.184 
   

            
    Total  2,323,916.29  391,817.66  699,525.12  655,173.12  577,400.38  

   

   
1,091,342.784 

 
1,232,573.504 
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Date:   
      

Name of Project:  
PhD Program in Electrical 

Power and Control 
Engineering 

      Reporting Period:    
      Collaborating Institutions in 

Sweden: 
Chalmers and KTH 
together with ABB 

 
Chalmers KTH 

     
         July 2019 to June 2020  
       Quarter  2019/2020  Q3   Q4   Q1   Q2  

        
       PhD sandwich training in Sweden 

(Maximum 250,000 SEK)  
Maximum cost. Includes 
OH, social fees, audit Etc. 

       Two month's salary 
(175kSEK/year/student)  2,100,000.00  525,000.00  525,000.00  525,000.00  525,000.00  

 
1225000 875000 

    Supervisor annual visits to ET 
(25kSEK/year/student)  300,000.00  75,000.00  75,000.00  75,000.00  75,000.00  

 
175000 125000 

    Costs per student while in SWE 
(50kSEK/year)/student  600,000.00  150,000.00  150,000.00  150,000.00  150,000.00  

 
350000 250000 

    Sub total  3,000,000.00  750,000.00  750,000.00  750,000.00  750,000.00  3,000,000.00  1750000 1250000 
    Notes    

       PhD sandwich allowance in 
Sweden     

       Maximum 6 months / year 
(16kSEK/month/student)  1,152,000.00  288,000.00  288,000.00  288,000.00  288,000.00  

 
672000 480000 

    PDH sandwich industry stay 
allowance  192,000.00  48,000.00  48,000.00  48,000.00  48,000.00  

 
112000 80000 

    Sub total  1,344,000.00  336,000.00  336,000.00  336,000.00  336,000.00  1,344,000.00  784000 560000 
   

 Notes  
 One student in industry at 
a time of 3 to 6 months  

          
       Other costs Sweden (must be 

specified)    

      

 Workshop  10,000.00  

    
             
10,000.00    

 Notes  Cost of arranging a workshop during Ethiopian 
professors visit to Sweden. Workshop participants 
include PhD students at Chalmers and KTH, Ethiopian 
and Swedish supervisors, and other people invited 
(e.g. from ABB). Costs include meeting room, lunch, 
and travel Stockholm - Gothenburg by train for PhD 
students. 
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Date:   

      
Name of Project:  

PhD Program in Electrical 
Power and Control 

Engineering 
      Reporting Period:    
      Collaborating Institutions in 

Sweden: 
Chalmers and KTH 
together with ABB 

 
Chalmers KTH 

     
         July 2019 to June 2020  
       Quarter  2019/2020  Q3   Q4   Q1   Q2  

      

Coordination costs  100000 37500 25000 37500   Notes 

2 week salary 
+ 1 extra 
journey for 
coordinator 

    

 Sub-total  110,000.00  0.00  0.00  10,000.00  0.00    110,000.00  
    

  
       Audit Swedish University (annual)  Audit of yellow fields 
       Audit (annual)            

       Sub-total  0.00          
      

            
       Trips for Sandwich Students  Reimbursable Cost 

       Student round-trip to Sweden  118,800 59400   59400   
      

 Notes  

Air ticket to be purchased 
Q3 for the first half-year 
and Q1 for the second 
half. 

       Sub total  118,800.00  59,400.00  0.00  59,400.00  0.00  
      

            
       Ethiopian Professors visit to 

Sweden  Reimbursable Cost 
       Air tickets  39,600.00  19800   19800   

       Accomodations  90,960.00  45480   45480   
       Per diem  59,427.20  29713.6   29713.6   
       Tuiton fees            
       Sub total  189,987.20  94,993.60  0.00  94,993.60  0.00  

       Notes    
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Date:   

      
Name of Project:  

PhD Program in Electrical 
Power and Control 

Engineering 
      Reporting Period:    
      Collaborating Institutions in 

Sweden: 
Chalmers and KTH 
together with ABB 

 
Chalmers KTH 

     
         July 2019 to June 2020  
       Quarter  2019/2020  Q3   Q4   Q1   Q2  

       Supervision capacity building 
training at Chalmers  Reimbursable Cost 

       Air tickets  19,800.00    19,800.00      
       Accomodations  151,600.00    151,600.00      
       Per diem  98,843.20    98,843.20      
       Tuiton fees  9,000.00    9,000.00      
       Sub total  279,243.20  0.00  279,243.20  0.00  0.00  

       Notes    

       Audit AAU (annual)  Audit of green fields 
       Audit (annual)  12,000.00        12,000.00  

       Sub-total  12,000.00  0.00  0.00  0.00  12,000.00  
      

 Notes    
       Other costs Ethiopia (Must be 

specified)  Subject to OH? 

       Laboratory Equipment  18,000.00    9000 9000   
       Dissertation Examination  0.00          
       Publication and international conf. 

stay  0.00          
       Workshop Organization  10,000.00        10000 

       Professors Professional conf. 
participation  125,252.00  62626   62626   

       Coordination cost  14,400.00  3600 3600 3600 3600 
       Sub Total  167,652.00  66,226.00  12,600.00  75,226.00  13,600.00  167,652.00  

     
 Notes  Laboratory facility selection and specification with some samples to be purchased. 

            

       Total costs (Excluding AAU OH)  #REF! #REF! #REF! #REF! #REF! #REF! 
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Date:   

      
Name of Project:  

PhD Program in Electrical 
Power and Control 

Engineering 
      Reporting Period:    
      Collaborating Institutions in 

Sweden: 
Chalmers and KTH 
together with ABB 

 
Chalmers KTH 

     
         July 2019 to June 2020  
       Quarter  2019/2020  Q3   Q4   Q1   Q2  

      
          

       Total cost Sweden Sandwich  4,344,000.00  1,086,000.00  1,086,000.00  1,086,000.00  1,086,000.00    2534000 1810000 
   

Includes OH, social fees ect.           
      

            
      

Total Cost  Swedish University  110,000.00  0.00  0.00  10,000.00  0.00    110,000.00    
   Subject to full cost compesation, 

OH, social costs etc.           
      

            
      

Total cost AAU 767,682.40  220,619.60  291,843.20  229,619.60  25,600.00  
      

OH 12% 92,121.89  26,474.35  35,021.18  27,554.35  3,072.00  
      

            
       Total  5,313,804.29  1,333,093.95  1,412,864.38  1,353,173.95  1,114,672.00  5,213,804.29  
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Date:   
      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

         July 2020 to Jun 2021  
       Quarter  2020/2021  Q3   Q4   Q1   Q2  
        
       PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
       Two month's salary 

(175kSEK/year/student)  2,100,000.00  525,000.00  525,000.00  525,000.00  525,000.00  

 
1225000 875000 

    Supervisor annual visits to ET 
(25kSEK/year/student)  300,000.00  150,000.00    150,000.00    

 
175000 125000 

    Costs per student while in SWE 
(50kSEK/year)/student  600,000.00  150,000.00  150,000.00  150,000.00  150,000.00  

 
350000 250000 

    Sub total  3,000,000.00  825,000.00  675,000.00  825,000.00  675,000.00  3,000,000.00  1750000 1250000 
    Notes    

       PhD Sandwich Allownace in Sweden     
       Maximum 6 months / year 

(16kSEK/month/student)  1,152,000.00  288,000.00  288,000.00  288,000.00  288,000.00  
 

672000 480000 
    PhD student industry internship 

allowance  192,000.00  48,000.00  48,000.00  48,000.00  48,000.00  
 

112000 80000 
    Sub total  1,344,000.00  336,000.00  336,000.00  336,000.00  336,000.00  

 
784000 560000 

   
 Notes   One student in industry at a time of 3 to 6 months  

          
       Other costs Sweden (must be 

specified)    

      

 Workshop  10,000.00  

    10000   Notes 

Cost of arranging a workshop during Ethiopian professors visit to Sweden. 
Workshop participants include PhD students at Chalmers and KTH, Ethiopian 
and Swedish supervisors, and other people invited (e.g. from ABB). Costs 
include meeting room, lunch, and travel Stockholm - Gothenburg by train for 
PhD students. 

 Coordination costs  

100000 37500 25000 37500   Notes 

2 week 
salary + 1 
extra 
journey for 
coordinator 
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Date:   

      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

         July 2020 to Jun 2021  
       Quarter  2020/2021  Q3   Q4   Q1   Q2  
       Sub-total  110,000.00  0.00  0.00  10,000.00  0.00  

 
110,000.00    

   
  

       Audit Swedish University (annual)  Audit of yellow fields 
       Audit (annual)            

       Sub-total  0.00          
      

            
       Trips for Sandwich Students  Reimbursable Cost 

      
 Student round-trip to Sweden                

118,800.00  
                
59,400.00    

             
59,400.00    

      
 Notes  

Air ticket to be purchased twice a year. 

       Sub total  118,800.00  59,400.00  0.00  59,400.00  0.00  
      

            
       Ethiopian Professors visit to Sweden  Reimbursable Cost 

       Air tickets  39,600.00  19800   19800   
       Accommodations  90,960.00  45480   45480   
       Per diem  59,427.20  29713.6   29713.6   
       Tuition fees    0   0   
       Sub total  189,987.20  94,993.60  0.00  94,993.60  0.00  

       Notes    

       Supervision capacity building 
training at Chalmers  Reimbursable Cost 

       Air tickets            
       Accommodations            
       Per diem            
       Tuiton fees            
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Date:   

      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

         July 2020 to Jun 2021  
       Quarter  2020/2021  Q3   Q4   Q1   Q2  
       Sub total  0.00          

       Notes    

       Audit AAU (annual)  Audit of green fields 
       Audit (annual)  18,000.00        18,000.00  

       Sub-total  18,000.00  0.00  0.00  0.00  18,000.00  
      

 Notes    
       Other costs Ethiopia (Must be 

specified)  Subject to OH 

       Laboratory Equipment  800,000.00    800,000.00      
       Dissertation Examination  0.00          
       Publication and international conf. 

stay  125,252.00    62626 62626   
       Workshop organisation  10,000.00        10000 

       Professors Professional conf. 
participation  125,252.00  62626   62626   

       Coordination cost  14,400.00  3600 3600 3600 3600 
       Sub Total  1,074,904.00  66,226.00  866,226.00  128,852.00  13,600.00  1,074,904.00  

     

 Notes  

  

                  

       Total costs (Excluding AAU OH)  5,855,691.20  1,381,619.60  1,877,226.00  1,454,245.60  1,042,600.00  
      

          
       Total cost Sweden Sandwich  4,344,000.00  1,161,000.00  1,011,000.00  1,161,000.00  1,011,000.00  

 
2534000 1810000 

   
Includes OH, social fees, etc.           
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Date:   

      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

         July 2020 to Jun 2021  
       Quarter  2020/2021  Q3   Q4   Q1   Q2  
      

Total Cost  Swedish University  110,000.00  0.00  0.00  10,000.00  0.00  
 

110,000.00    
   Subject to full cost compensation, 

OH, social costs etc.           
      

            
      

Total cost AAU 1,401,691.20  220,619.60  866,226.00  283,245.60  31,600.00  
      

OH 12% 168,202.94  26,474.35  103,947.12  33,989.47  3,792.00  
      

            
       Total  6,023,894.14  1,408,093.95  1,981,173.12  1,488,235.07  1,046,392.00  5,923,894.14  
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Date:   
      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

          
       Quarter  2021/2022  Q3   Q4   Q1   Q2  
        
       PhD Sandwich training in Sweden 

(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
       Two month's salary 

(175kSEK/year/student)  2,100,000.00  525,000.00  525,000.00  525,000.00  525,000.00  

 

1,225,000.00 875,000.00  

    Supervisor annual visits to ET 
(25kSEK/year/student)  300,000.00  75,000.00  75,000.00  75,000.00  75,000.00  

 

175,000.00  125,000.00  

    Costs per student while in SWE 
(50kSEK/year)/student  600,000.00  150,000.00  150,000.00  150,000.00  150,000.00  

 

350,000.00  250,000.00  

    Sub total  3,000,000.00  750,000.00  750,000.00  750,000.00  750,000.00  
 

1,750,000.00  1,250,000.00  
    Notes    

       PhD Sandwich Allownace in Sweden     
 

    
    Maximum 6 months / year 

(16kSEK/month/student)  1,152,000.00  288,000.00  288,000.00  288,000.00  288,000.00  
 

672,000.00  480,000.00  

    PhD sandwich industry stay allowance  192,000.00  48,000.00  48,000.00  48,000.00  48,000.00  
 

112,000.00  80,000.00  
    Sub total  1,344,000.00  336,000.00  336,000.00  336,000.00  336,000.00  

 
784,000.00  560,000.00  

   
 Notes   One student in industry at a time of 3 to 6 months  

          
       Other costs Sweden (must be 

specified)    

      

 Workshop  10,000.00  

    10000   Notes 

Cost of arranging a workshop during Ethiopian professors visit to Sweden. 
Workshop participants include PhD students at Chalmers and KTH, Ethiopian 
and Swedish supervisors, and other people invited (e.g. from ABB). Costs 
include meeting room, lunch, and travel Stockholm - Gothenburg by train for 
PhD students. 

 Coordination costs  

100000 37500 25000 37500   Notes 

2 week salary + 1 
extra journey for 
coordinator     

 Sub-total  110,000.00  0.00  0.00  10,000.00  0.00  
 

110,000.00    
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       Audit Swedish University (annual)  Audit of yellow fields 
       Audit (annual)            

       Sub-total  0.00          
      

            
       Trips for Sandwich Students  Reimbursable Cost 

       Student round-trip to Sweden  118800 59400 59400     
      

 Notes  
Air ticket to be purchased twice every year. 

       Sub total  118,800.00  59,400.00  59,400.00  0.00  0.00  
      

            
       Ethiopian Professors visit to Sweden  Reimbursable Cost 

       Air tickets  39,600.00  19800   19800   
       Accommodations  90,960.00  45480   45480   
       Per diem  59,427.20  29713.6   29713.6   
       Tuition fees            
       Sub total  189,987.20  94,993.60  0.00  94,993.60  0.00  

       Notes    

       Supervision capacity building training 
at Chalmers  Reimbursable Cost 

       Air tickets            
       Accommodations            
       Per diem            
       Tuition fees            
       Sub total  0.00          
       Notes    

       Audit AAU (annual)  Audit of green fields 
       Audit (annual)  36,000.00        36,000.00  

       Sub-total  36,000.00  0.00  0.00  0.00  36,000.00  
      

 Notes    
       Other costs Ethiopia (Must be Subject to OH? 
      

 
 

49 



 
specified)  

 Laboratory Equipment  2,200,000.00    1100000 1100000   
       Dissertation Examination  100,000.00        100,000.00  

       Publication and international conf. stay  375,756.00    187878   187878 
       Workshop organization  10,000.00        10000 
       Professors Professional conf. 

participation  125,252.00  62626   62626   
       Coordination cost  14,400.00  3600 3600 3600 3600 

       Sub Total  2,825,408.00  66,226.00  1,291,478.00  1,166,226.00  301,478.00  2,825,408.00  
     

 Notes    

                  

       Total costs (Excluding AAU OH)  7,624,195.20  1,306,619.60  2,436,878.00  2,357,219.60  1,423,478.00  
      

          
       Total cost Sweden Sandwich  4,344,000.00  1,086,000.00  1,086,000.00  1,086,000.00  1,086,000.00  

 
2,534,000.00  1,810,000.00  

   
Includes OH, social fees, etc.           

      
            

      
Total Cost  Swedish University  110,000.00  0.00  0.00  10,000.00  0.00  

 
110,000.00    

   Subject to full cost compensation, OH, 
social costs etc.           

      
            

      
Total cost AAU 3,170,195.20  220,619.60  1,350,878.00  1,261,219.60  337,478.00  

      
OH 12% 380,423.42  26,474.35  162,105.36  151,346.35  40,497.36  

      
            

       Total  8,004,618.62  1,333,093.95  2,598,983.36  2,508,565.95  1,463,975.36  7,904,618.62  
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Date: February 28, 2018   
      Name of Project:  PhD Program in Electrical Power and Control Engineering 
      Reporting Period:    
      Collaborating Institutions in Sweden: Chalmers and KTH together with ABB 
 

Chalmers KTH 
     

         July 2022 to June 2023  
       Quarter  2022/2023  Q3   Q4   Q1   Q2  
        
       PhD Sandwich training in Swe 

(Maximum 250,000 SEK)  Maximum cost. Includes OH, social fees, audit Etc. 
       Two month's salary 

(175kSEK/year/student)  1,400,000.00  350,000.00  350,000.00  350,000.00  350,000.00  

 

875,000.00  525,000.00  

    Supervisor annual visits to ET 
(25kSEK/year/student)  200,000.00  100,000.00    100,000.00    

 

125,000.00  75,000.00  

    Costs per student while in SWE 
(50kSEK/year)/student  400,000.00  100,000.00  100,000.00  100,000.00  100,000.00  

 

250,000.00  150,000.00  

    Sub total  2,000,000.00  550,000.00  450,000.00  550,000.00  450,000.00  2,000,000.00  1,250,000.00  750,000.00  
    Notes    

       PhD Sandwich Allownace in Sweden     
       Maximum 6 months / year 

(16kSEK/month/student)  768,000.00  192,000.00  192,000.00  192,000.00  192,000.00  
 

480,000.00  288,000.00  

    PhD sandwich students industry stay 
allowance  192,000.00  48,000.00  48,000.00  48,000.00  48,000.00  

 

120,000.00  72,000.00  

    Sub total  960,000.00  240,000.00  240,000.00  240,000.00  240,000.00  
 

600,000.00  360,000.00  
   

 Notes   One student in industry at a time of 3 to 6 months  
       Other costs Sweden (must be 

specified)    

      

 Workshop  10,000.00  

    
             
10,000.00    Notes 

Cost of arranging a workshop during Ethiopian professors visit to 
Sweden. Workshop participants include PhD students at Chalmers and 
KTH, Ethiopian and Swedish supervisors, and other people invited (e.g. 
from ABB). Costs include meeting room, lunch, and travel Stockholm - 
Gothenburg by train for PhD students. 

 Coordinations costs  
100000 37500 25000 37500   Notes 

2 week salary 
+ 1 extra     
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journey for 
coordinator 

 Sub-total  110,000.00  0.00  0.00  10,000.00  0.00  
 

110,000.00    
   

  
       Audit Swedish University (annual)  Audit of yellow fields 
       Audit (annual)            

       Sub-total  0.00          
      

            
       Trips for Sandwich Students  Reimbursable Cost 

      
 Student round-trip to Sweden                  

79,200.00  
                
39,600.00    

             
39,600.00    

      
 Notes  

Student travel ticket to be purchased twice a year. 

       Sub total  79,200.00  39,600.00  0.00  39,600.00  0.00  
      

            
       Ethiopian Professors visit to Sweden  Reimbursable Cost 

       Air tickets  39,600.00  19800   19800   
       Accommodations  90,960.00  45480   45480   
       Per diem  59,427.20  29713.6   29713.6   
       Tuition fees    0   0   
       Sub total  189,987.20  94,993.60  0.00  94,993.60  0.00  

       Notes    

       Supervision capacity building training 
at Chalmers  Reimbursable Cost 

       Air tickets            
       Accommodations            
       Per diem            
       Tuition fees            
       Sub total  0.00          
       Notes    

       Audit AAU (annual)  Audit of green fields 
       Audit (annual)  20,000.00        20,000.00  

       Sub-total  20,000.00  0.00  0.00  0.00  20,000.00  
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 Notes    

       Other costs Ethiopia (Must be 
specified)  Subject to OH? 

       Laboratory Equipment  1,200,000.00    600000   600000 
       Dissertation Examination  200,000.00        200,000.00  
       Publication and international conf. stay  250,504.00    125252   125252 
      

 Workshop organization  10,000.00        
               
10,000.00  

       Professors Professional conf. 
participation  125,252.00  62626     62626 

       Coordination cost  14,400.00  3600 3600 3600 3600 
       Sub Total  1,800,156.00  66,226.00  728,852.00  3,600.00  1,001,478.00  1,800,156.00  

      Notes    

                  

       Total costs (Excluding AAU OH)  5,159,343.20  990,819.60  1,418,852.00  938,193.60  1,711,478.00  
      

          
       Total cost Sweden Sandwich  2,960,000.00  790,000.00  690,000.00  790,000.00  690,000.00  

 
1,850,000.00  1,110,000.00  

   
Includes OH, social fees, etc.           

      
            

      
Total Cost  Swedish University  110,000.00  0.00  0.00  10,000.00  0.00  

 
110,000.00    

   Subject to full cost compensation, OH, 
social costs etc.           

      
            

      
Total cost AAU 2,089,343.20  200,819.60  728,852.00  138,193.60  1,021,478.00  

      
OH 12% 250,721.18  24,098.35  87,462.24  16,583.23  122,577.36  

      
            

       Total  5,410,064.38  1,014,917.95  1,506,314.24  954,776.83  1,834,055.36  5,310,064.38  
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Student 
no. PhD Students  

      

 
2018 

Name of supervisor in 
Sweden Swe. institution 

Name of Ethiopian 
supervisor 

Date of 
admission 

Expected 
graduation 
date 

1 Name of student: S Gubanski Chalmers 
Supervisor No.1 
Mengesha Q3 2021/2022 

 
Notes (courses, thesis title, articles Etc.)   

 
Project No. 1 as listed in proposal             

2 Name of student: M Amelin KTH Getachew Bekele Q3 2021/2022 

 
Notes (courses, thesis title, articles Etc.)   

 
Project No. 15 as listed in proposal             

3 Name of student:   E Ahlgren Chalmers Getachew Bekele Q3 2021/2022 

 
Notes (courses, thesis title, articles Etc.)             

 
Project No. 11 as listed in proposal           

 4 Name of student: L Söder KTH Mengesha Mamo Q3 2021/2022 

 
Notes (courses, thesis title, articles Etc.)             

 
Project No. 16 as listed in the proposal             

 
2019             

5 Name of student: M Bongiorno Chalmers Mengesha Mamo Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)   

 
              

6 Name of student: M Ghandhari KTH Getachew Bekele Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)   

 
              

7 Name of student:     Chalmers Getachew Biru Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)             

  
          

 8 Name of student: L Bertling Tjernberg KTH Mengesha Mamo Q3 2022/2023 

 
 

54 



 
Student 
no. PhD Students  

      

 
Notes (courses, thesis title, articles Etc.)             

 
              

9 Name of student: E Ahlgren Chalmers Getachew Biru Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)   

 
              

10 Name of student:   KTH Getachew Bekele Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)   

 
              

11 Name of student:     Chalmers Dereje Shiferaw Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)             

  
          

 12 Name of student:   Chalmers Dereje Shiferaw Q3 2022/2023 

 
Notes (courses, thesis title, articles Etc.)             
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9. Budget Summary 
Budget attached on Excel sheet. 
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