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Page 2 – Project Description 

 

Scientific Excellence 
(500 words) 

Interest in photovoltaic (PV) power generation has increased in 
recent years thanks to its inexhaustible and clean energy 
resources. However, advances in design solutions to 
guarantee their reliability and efficiency have not followed a 
similar development. This project proposes a novel holist 
methodology consisting in the design of new monitoring 
circuits, advanced diagnosis algorithms and proactive and 
reactive actions to guarantee that PV systems keep on 
operating effectively and efficiently also in presence of faults 
and malfunctions of their components, thus guaranteeing 
continuous reliability, high-energy efficiency and adequate 
investment profitability. 
Indeed, (PV) system malfunctions and faults impair energy 
system reliability and cause output efficiency to lower, which 
consequently lowers the return of the investment (ROI) and 
delays investment payback times. The detrimental effect of 
these malfunctions can be avoided, or at list limited, by 
implementing the solution object of this proposal.  
In particular, the aim of this project is to devise a novel, holistic 
monitoring and control (HoMeriC) system for the detection, 
diagnosis and tolerance of faults and malfunctions affecting 
either the PV cells or the peripheral electronics in charge of 
power conversion and control. By monitoring the PV system, 
the developed HoMeriC system will be able to identify drifts 
or sudden changes in the expected behaviour and raise an 
alert signal that will trigger proper maintenance actions with 
the aim to restore correct functionality, with minimal or no 
impact on the efficiency of the system. The proactive approach 
that will be devised during the project will also be able to 
prevent the occurrence of catastrophic faults thus minimizing 
system outage. 
The innovative, holistic approach that will be developed 
during this project will represent a plug & play solution that will 
further boost the use of PV system as a reliable and efficient 
source of green energy, tackling effectively the impact of 
fossil-based energy system. Moreover, the project will lead to 
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a considerable breakthrough in terms of PV technology and 
competitive advantage for investment profitability. 

Aim (400 words) 
 

Aim and Hypothesis  
Interest in photovoltaic power generation has increased in 
recent years thanks to its inexhaustible and clean renewable 
energy resource. The wide distribution of photovoltaic panel 
production, however, has not been followed by a similar 
development in the monitoring, fault detection, diagnosis 
and tolerance functions and methods to ensure better 
efficiency and profitability. Nevertheless, due to the high 
economic investment that they usually involve, PV systems’ 
reliability is becoming of concern.  
This project aims to devise a novel holistic methodology 
consisting in the design of new monitoring circuits, advanced 
diagnosis algorithms and proactive and reactive actions to 
guarantee that PV systems keep on operating effectively and 
efficiently also in presence of faults and malfunctions of their 
components, thus guaranteeing continuous reliability, high 
energy-efficiency and adequate investment profitability.  
 
Methodology and Innovations 
Recent studies have shown that faults and malfunctions 
affecting both the PV modules and peripheral electronics in 
charge of power conversion and control can impair the 
efficiency of such green energy generation systems, if not 
lead to catastrophic effects for their functionality. However, 
research aiming to develop solutions to tackle these issues is 
still in its very early stage.  In order to fill this gap in research 
and technology, the proposed project targets the 
development of innovative and low cost (in terms of area and 
power consumption) real-time monitoring techniques to 
detect possible faults and malfunctions affecting the whole PV 
system. Then, an advanced diagnostic system (based on 
machine learning) will capitalise on the data provided by the 
monitoring system in order to identify the root causes of 
possible malfunctions. The output of this stage will drive a 
new devised fault-tolerant actuation system, which will be in 
charge to react upon the detection of a malfunction, for 
instance bypassing the faulty modules or circuitry, and using 
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small spares to guarantee the system functionality until a 
maintenance operation is carried out. This set of actions will 
allow preventing the occurrence of a catastrophic fault and 
restoring the proper functionality of the PV system, 
minimizing the impact on reliability and energy efficiency. The 
innovative, holistic approach will represent a plug & play 
solution that will further boost the use of PV system as a 
source of green energy. 
 

Strategic Relevance 
(300 words) 

The use of renewable energy is being driven by the need to 
reduce the high environmental impact of fossil-based energy 
systems. This project is perfectly in line with the principles set 
by the UK Government in their UK Solar PV Strategy aiming to 
unsure that “solar PV has a role alongside other energy 
generation technologies in delivering carbon reductions, 
energy security and affordability for consumers.” Indeed, the 
aim of the project is to develop circuits and methods to 
improve energy efficiency and reliability of the current state-
of-the art PV technology. The outcomes of the proposed 
project will lead to a considerable breakthrough in terms of PV 
technology and competitive advantage for investment 
profitability. The subject of the project fits well with UK 
Government strategy, contributing to the achievement of a 
“clean energy mix for the UK”, as reported in the UK Solar PV 
Strategy document: 
 
https://www.gov.uk/government/publications/uk-solar-pv-
strategy-part-1-roadmap-to-a-brighter-future 
 
In particular, the outcomes of this project will help UK to meet 
its target of renewable energy production and support the 
decarbonisation of UK economy in the longer term. 
 

Interdisciplinarity and 
fit with DTA3 

The project is inherently interdisciplinary, since it involves 
concepts and methods from electrical and electronic 
technology and innovative machine learning approaches. The 
complementarity within the supervisory team guarantees that 
all the aspects addressed by the project will benefit by their 
expertise. 

https://www.gov.uk/government/publications/uk-solar-pv-strategy-part-1-roadmap-to-a-brighter-future
https://www.gov.uk/government/publications/uk-solar-pv-strategy-part-1-roadmap-to-a-brighter-future
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Industrial Relevance 
(300 words) 
 

The solar industry is already amongst the most cost-
competitive of renewable technologies, but will need to 
continue to show leadership and innovation to ensure it is well-
placed to meet the challenge of energy decarbonisation.  
The innovative, holistic approach that will be developed 
during this project will represent a plug & play solution that will 
further boost the use of PV system as a reliable and efficient 
source of green energy, tackling effectively the impact of 
fossil-based energy system. This will allow industry to bring 
solar energy costs down and drive further innovation. 
Moreover, the project will lead to a considerable breakthrough 
in terms of PV technology and competitive advantage for 
investment profitability.  
 
The supervisory team has ongoing contacts with GB-Sol, a 
leading company in the UK in solar PV panel manufacturing 
and technology. GB-Sol may be interested in adopting (part 
of) the innovative technologies that will be developed during 
this project. In addition, the supervisory team has ongoing 
collaborations with BRE (Building Research Establishment), a 
leading company in the development of smart and energy-
efficient buildings. We expect that both GB-Sol and BRE will 
be interested in supporting this project and offer the student 
placement or other opportunities for collaboration. 
 
Further opportunities for international collaborations will arise 
with the University of Bologna (Bologna Italy), the University 
Polytechnic of Catalunya (UPC, Barcelona, Spain), and 
Universidad Europea de Madrid (UEM, Madrid, Spain). 
 

Economic and 
Societal Impact (300 
words) 

Economic impact 
The innovation in photovoltaic system research that this 
project will generate will contribute to future economic 
growth. 
In particular, the developed technologies for more reliable and 
efficient PV systems will benefited investors, with an increase 
in their investment profitability.  
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Moreover, the outcome of the project will help reduce the 
probability to have power outage, thus avoiding the 
consequent economic losses for businesses and families. This 
will drive down overall costs of solar energy production that 
will lead to a reduction in the price that consumers pay for 
decarbonising the electricity sector, and will boost the 
economic value of solar energy production on domestic and 
commercial properties.  
 
Societal impact 
Greenhouse gas emissions are a global problem worldwide, 
and all countries must take action to reduce their detrimental 
impact on people and environment. In addition, with the 
decrease of the fossil energy reserves in the world, renewable 
PV energy has the potential to be a viable alternative for 
energy provision both in an urban environment and in more 
remote areas, and reduce greenhouse gas emissions. The 
outcome of this research project, which is committed to 
improving PV systems reliability and efficiency, entails clear 
beneficial effects for society. Indeed, it will directly contribute 
to improve considerably both efficiency and profitability of PV 
energy, which will turn out to be a more appealing investment. 
This will boost the adoption of PV systems at all levels (from 
microgeneration of solar roofs to large scale industrial solar 
plants), with a direct beneficial effect on pollution reduction 
and quality of life. Therefore, the wider adoption of 
microgeneration promoted by the innovative technologies 
generated by this research project will boost earning power for 
people, and help protect the climate and environment upon 
which we and future generations depend. 
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Specific Admission 
Requirements 
Detail any subject 
specific degree 
qualifications or 
disciplines, relevant 
skills, experience 

First class, Upper Second Class (2.1) (or its overseas equivalent) 
or Master qualification in Electrical, Electronic or Control Systems 
Engineering or equivalent subject area. 
Strong background in research methods both quantitative and 
qualitative. 
Strong academic performance in analogue, digital and power 
electronics, good knowledge of machine learning techniques, 
and good knowledge of Matlab/Simulink, C/C++ programming. 
Demonstrate an ability and interest in collaborating with non-
academic partners and individuals. 

Minimum IELTS score 6.5 
 

 


