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INTRODUCTION IN THE DCT-REES PROGRAMME 

 

With the funding of the European Union, a consortium of 14 partners have come to the DCT REES project, 
in which 7 South African and 7 European Higher Education Institutes (HEI’s) cooperate to develop and 
transfer knowledge in the  field of Direct Current Technologies.  
 
The main aim of DCT-REES is to develop and implement a new educational programme on DC technologies 
for South African universities, in order to supply the country and its industry with adequately trained 
professionals it needs to overcome its challenges in the field of electrical engineering. This main objective 
can be translated to the following separate objectives of the project: 

1.To develop a new educational programme on DC for South Africa, containing a theory part, a lab 
practice part and a part for industry assignments and demonstrators, in order to address South 
Africa’s energy (education) challenges. 
2. To support teachers and researchers with sufficient knowledge to implement the educational 
programme and integrate DC into their teaching and research activities, through a train the trainer 
programme.  
3.To strengthen the relationship and knowledge exchange between industry stakeholders and 
universities in South Africa and Europe in order to be prepared for a future in which DC 
technologies will be (more) dominant, by developing an Educational Community. 
4. Design the methodology and prepare for the set-up of demonstrators in South Africa, in 
cooperation with industry stakeholders, where students can be trained in ‘real-life’ workplace 
settings, like is being done in the EU, better preparing students for the labour market and ensuring 
safety. 
5. To contribute to South Africa and Europe’s efforts to promote economic development and job 
creation, to shift to more sustainable energy solutions. 

 
Part of this project is to have a number of students participate in an exchange programme, futuring applied 
research assignments and industrial visits. The purpose of this exchange is twofold. 

1. Firstly students can experience the workings and use of new DC technologies themselves and 
transfer knowledge to their own HEl’s. Additionally, also the collaboration with Industry within 
research projects is experienced first-hand.  
2. Secondly the exchange is part of the study program of the students and their HEl’s will award 
credits for  the participation if considered sufficient. Students will work on a  number of 
assignments in the field of DC and domestic appliances. These assignments will be adapted to 
individual CV's and learning goals when and where possible. The assignments are developed in 
close co-operation with industry partners  ATAG, Simulation Research and DC Opportunities 
R&D. 
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Partnering HEl’s in the project 

 
South Africa 

• CPUT: Cape Peninsula University of Technology 

• OUT: Durban University of Technology 

• NM(M)U: Nelson Mandela (Metropolitan) University Port Elisabeth 

• NWU: North West University Potchefstroom 

• UJ: University of Johannesburg 

• UNISA: University of South Africa 

• TUT: Tshwane University of Technology 

 
EU 

• THUAS: The Hague University of Applies Sciences 

• TU-Delft : Delft University of Technology 

• RWTH: Aachen University: Rhein Westfalische Technische Hochschule Aachen 

• ACUAS: Aachen University of Applied Sciences 

• CUAS: Cologne University of Applied Sciences 

• KUL: Catholic University of Leuven 

• UCLL: University College Leuven Limburg 

 

For more information on the project, please visit our website on www.dct-rees .net  

http://www.dct-rees.net/


GRADING GRID FOR THE ADVICE TO THE HOME INSTITUTION 
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ARRANGEMENTS AND EXPECTATIONS IN THE STUDENT EXCHANGE PROGRAMME 

 

BY ACCEPTING THE DCT-REES EXCHANGE INVITATION, THE STUDENT UNDERSTANDS THAT THE 
FOLLOWING ARRANGEMENTS AND EXPECTATIONS ARE IN PLACE AND SHALL RESPECT THESE.  
 
Expectations of students: 

• Students are expected to work on the assignment from Monday to Friday between 9.00 and 17.30 and 
make clear working arrangements with their mentors. Lunch break is 30 minutes.  

o These times are regular working hours in the Netherlands. Only in special circumstances, 
other arrangements could be made. 

• Students are expected to follow-up on feedback and comments given by staff related to the 
exchange. 

• Students are expected to respect the country's culture and norms and values. If they have questions 
about that, they are to contact our internationalization office via Ms. Fernandes. 

• Students are expected to meet the administrative requirements of the exchange as communicated by 
the project management. Sumbit Boarding passes via email to project management.  

• Students are expected to keep record of progress, submitting a weekly progress report, every Friday 
at 17.00. This report is to contain a brief description of activities per day and of issues encountere.  
THUAS will provide a format for this. 

• Progress will be discussed every week in brief meetings (20 min), the weekly progress report is the 
main source of information, with additional comments from the student(s).  

• Students are expected to briefly present their progress after 4 weeks to the supervisors and  

• Briefly present the outcome of their work in the last week of the exchange timeframe.  
o This presentations should be no more then 10 minutes per student. This is for the evaluation and 

advice from THUAS as part of the DCT-REES exchange program, but also to transfer work to 
students participating in future groups.  

• Students are expected to read the topics to work on, to define the actual assignment in the first week of 
the exchange program.  

• Students are expected to bring laptops to work on, THUAS cannot provide them.  

• The work in assignments can differ from personal research for Master thesis. When possible, alignment 
will be sought for.  

• Questions for mentors are considered common in the Netherlands.  Mentors, staff etc are near, please 
use them to ask questions or discuss issues you face in your work. This will speed up your work in the 
assignment, for which you only have two months.  

• Working side-by-side with Dutch students will be very difficult for students in the second group (July-
August 2019) as that is summer recess in the Netherlands. When possible, THUAS and industrial partners 
will involve other students.  

 
 

Expectations of the home institution: 

• At least one staff member is to join the students for a few days at the beginning. 

• Grading of the work is the responsibility of the home institution. 

• The awarding of credits is the responsibility of the home institution. 

• The home institution will arrange (digital) guidance of the student during the two month period 
(advised is arranging one weekly contact moment). 

 
 

Expectations of THUAS: 

• Housing is arranged and tickets are booked for the students. 

• Students shall receive a budget card to cover part of their expenses 
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• Students shall receive a public transport chipcard (“OV chipcard”) for travelling from The Hague 
(accommodation) to Delft (labs and facilities). This card also allows students to use public transport 
bicycles (OV bicycle), available at many railway-stations.   

• Students have received the topics they are to work on prior to their arrival in the Netherlands. 

• THUAS will offer assistance if needed if the student has shown to respect the basic expectations of 
students mentioned above, THUAS cannot give any legal assistance if this were to be necessary. 

• THUAS will provide expert guidance and training and will monitor the attendance and output per 
student. For this purpose, weekly bilateral meetings will be held with each individual student. Additionally, 
half-way and at the end of the exchange timeframe, a presentation session will be organized by exchange 
mentors.  

• THUAS shall provide advice that should be weighed in the grading, this advice is based on the 
following grading schedule. The attendance rule is that a maximum of 4 work days can be missed but 
only if the student communicates this in advance (8.30 in the morning latest) and gives proper reason 
for missing attendance. In addition the students need at least one point for the first three (out of 5) 
items to receive positive advice. THUAS advises if no positive outcome is given not to award the 
credits to the student. If THUAS gives a positive advice, the student will also receive an official 
document as proof of participation in this international exchange program, signed by the Dean of 
Faculty. 
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Grading Grid for advice  

 

 Subject Insufficient (0 pt) Sufficient (1 pt) Good (2 pt) Min. score for 
positive advice 

1 Attendance of the student 
should at least  be 80%  = 40 
workdays * 80% 

The student has met 
the attendance 
requirement of the 
exchange (missing out 
on 4 workdays max). 

The student has met the 
attendance requirement, 
has missed up to a 
maximum of 4 work 
days 

The student has not 
missed any 
attendance and was 
eager to learn and be 
present 

 

 

1 

2 Student contributes to the 
deliverables 

The student has not 
contributed to the 
deliverables or has 
lacked to show results 
or has obstructed the 
process. 

The student has 
contributed to the 
deliverables and has 
some results to show for 
it that are clearly 
connected to his own 
efforts. 

The student has 
clearly contributed to 
the deliverables and 
has results to show 
for it . 

 

 

1 

3 The student cooperates 
effectively to come the 
requested outcomes. 

The student has not 
been able to work 
with other students 
either by doing it all 
alone or by not 
resolving issues or 
obstructions in the 
cooperation. 

The student has found 
a way to organize peer 
feedback and/or has 
contributed to the work 
of others 

The student may be 
considered a team 
player, by giving 
feedback and asking 
for input proactively 
and putting that into 
practice . 

1 

4 Students can reflect on 
learning learning 

The student cannot 
formulate the 
realized learning in 
terms of knowledge, 
skills or attitude. The 
student shows little or 
no reflections . 

The student can show 
some points of learning 
based on outputs and 
deliverables either in 
terms of knowledge, 
skills or attitude. The 
student can reflect on 
his own behavior/ skills. 

The student can show 
how the work has 
helped to learn in 
terms of knowledge 
and skills and 
attitude. Students 
connects between 
the three types of 
knowledge and 
reflects on that. 

0 

  

  

  

  

5 Student understands the The student does not 
see the difference 
between the SA and 
EU context or is not 
picking up on the 
feedback on this. 

The student is aware of 
the differences in 
context between SA and 
EU and can reflect on 
how that affects the 
work. Feedback on this 
is picked up. 

The student can easily 
compare the 
different contexts 
and reflects on it and 
gives feedback from 
this perspective to 
others. 

0 

 context  

   

 Max score 0 5 10 3 

 Your score:     
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RESEARCH TOPICS FOR AS SIGNMENTS 

 

Research topics: 

• The Universal Four Leg Demonstration-Kit : The U4L is a development board created by THUAS that is able 
to simulate DC-Girds. 

 
In the following page will introduce the topic.  



Diëgo Zuidervliet 

13-8-2019 

Research Topic A: The U4L Demonstration-Kit  

     

       

                                         
 

 

 The Hague University of Applied Sciences  
in cooperation with   
ATAG Benelux ,  CASPOC Simulation Research , DC -Opportunities  

Mentors:  J. B. Woudstra   (j.b.woudstra@hhs.nl)  
D. C. Zuidervliet  (dzuidervliet@atagbenelux.com) 
P. J. van Duijsen  (p.vanduijsen@caspoc.com) 
L. Mackay  (laurens.mackay@dc-opportunities.com)   

Duration:    2 months  

Start date:    20-08-2019  

Location:    The Hague University of Applied Sciences –  Delft  

Theme:     Direct Current Research  

Topic Information 

In existing homes, alternating current is currently still being used as a main power source. With an eye on future 

development DC will play an important role. Therefore we get more questions about the possibilities of the use 

of DC. Electronics often have switching mode power supplies that provides the direct current and this makes it 

possible to offer direct current as a main power source. But the traditional way of switching-off is not as easy 

with direct current. So research has to be done on this topic. 

 

In the home of the future, 350Vdc will become the new 

standard when we look at the NPR9090 (the Dutch guideline 

for electric dc-installations, https://www.nen.nl/NEN-Shop-

2/Standard/NPR-90902018-nl.htm). But immediately 

starting with 350Vdc will be a step too far for students. We 

have a solution for that, we are going to work at a voltage 

level of 35Vdc. A factor 10x smaller and at scale level we 

show how we are going to approach a DC-Gird (by 

definition SMART). Here we show, among other things, 

how we can regulate power much better, and what the 

benefits can be of such a DC Grid. 

 

We do all of this with the Universal Four Leg (U4L, 

https://ieeexplore.ieee.org/document/8421802), this print has 

been under development at THUAS for a while and is 

already attracting a lot of interest from companies and other 

Universities (Fig.1). The U4L consists four half bridges that 

can be controlled in any desirable way with an Arduino 

Nano. This means that DC / DC and DC / AC can be 

adjusted to any desired voltage level, and it is also very easy 

to make an MPPT for solar panels with simple circuits (see 

Fig.2). In other words the applications are endless.  

  

Figure 1 – The U4L 

mailto:laurens.mackay@dc-opportunities.com
https://www.nen.nl/NEN-Shop-2/Standard/NPR-90902018-nl.htm
https://www.nen.nl/NEN-Shop-2/Standard/NPR-90902018-nl.htm
https://ieeexplore.ieee.org/document/8421802
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The assignment 

The demand from THUAS starts directly there, even though the applications are endless someone has to map all 

these applications and build up all the circuits to see whether this actually works well in practice. The circuits 

can first be simulated and then be tested on a breadboard.  

 

The purpose of this assignment is to design, simulate and test various circuits. All circuits that have been 

worked out well will also be used as practical assignments, keep this in mind during design such as sufficient 

measuring points in the circuit. And ensure that the simulations and actual measurement result in machting 

values. 

 

Information of the U4L will therefore be shared together with a U4L circuit board. All documentation will be 

made available through Google.Drive where all documentation will also be stored during the exchange 

programme.  

Deliverables  

The following products must be delivered during the exchange programme: 

- A plan of action with a substantiation of what will be delivered within the exchange programme, all possible 

demonstrations must be mapped out and a selection will actually be realized. 

- An analysis of what is needed to achieve the desired result. 

- Simulation models (using Caspoc Simulations) of various demonstration circuits. 

(http://www.caspoc.com/support/download/)  

- Build and test demonstration circuits on a breadboard. 

- Reporting in Paper format, with an additional draft report and measurement report. 

- Reporting is done online with the help of Overleaf (LaTaX). (https://www.overleaf.com/)  

- All documents / designs / simulations are shared online trough Google.Drive. 

- Use the design during a final demonstration / presentation in the last exchange programme week. 

Figure 2 – Simulation Example, MMPT with the use of the U4L 

http://www.caspoc.com/support/download/
https://www.overleaf.com/
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