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Electricity is and will be the engine of human society. Now we do not have the
knowledge necessary to abandon electrical power systems, in conclusion we must focus on
their development, efficiency, increasing their safety and sustainability. Regardless of whether
we are talking about a part or an entire system, their safety depends on the design,
implementation and initial and periodic assessments, carried out through measurements and
prophylactic tests.

Since completing the bachelor's degree, my activity has been and relates to the
electrical power system: directly - in production, in the first 12 years, then indirectly - in the
academic environment. The title of my habilitation thesis, Aspects Regarding Electrical Safety
in Power Systems, is intended to be generic for the main topics addressed in the professional,
teaching and research activity after obtaining the PhD in electrical engineering in 2005,
namely:

v Optimized design of grounding systems,

v Streamlining techniques for measuring fault loop impedances in electrical
networks,

v Design, optimization and fault finding in photovoltaic systems.

The habilitation thesis is structured in two main parts: Scientific, professional and
academic achievements, and Career evolution and development plans. The first part is
structured in three chapters that deal with the topics listed above and ends with a selection of
bibliographic references, the complete references on which the presented research results are
based being available in the published articles that form the basis of the studies. The Career
Evolution and Development Plans section is also divided into three chapters covering the
directions in the professional, scientific and academic career, even if the separation is
artificial, each component depending on and conditioning the others. However, this approach
allowed me to more explicitly order, not necessarily what I propose, but rather the
components of the plan to achieve these goals.

My contribution in the field of grounding systems design is intended to help the
designer to position himself, from the very beginning of the process, in an area close to the
technical and economic optimum. Thus, I led and carried out research aimed at the design and
optimization of single electrodes, respectively of the structures of complex grounding
installations related to electrical substations. The combination of analytical calculations, Finite
Element Method analyses and neural networks is implemented to provide simple and
applicable solutions for designers without the need for them to know numerical methods or
artificial intelligence techniques. Optimized design methodologies for electrical substations
have been proposed, both according to the standards and regulations in force in Romania and
those developed by IEEE.

It should be noted that this research direction emerged from my involvement in the
research contract: "Specialized consultancy and measurements carried out on the grounding
installation during the refurbishment of 400/220/110 kV Gutinas Substation, 2009",
coordination of the works within the "Specialized consultancy, measurements and
verifications of the grounding installation of the overhead line, 400 kV Gadalin - Cluj Est",
2014 and led to obtaining national funding for the contract "Technology assisted design,
implementation and verification of grounding installations, PN-III-P2-2.1-CI-2018-1293, no.
221CI/2018.

Regarding the measurement of fault loop impedances, this is a complex process that
can be accompanied by significant errors. On the other hand, the interpretations resulting
from the values of these impedances being essential for the safety of the power system
operation, fully justifies the need to improve the measurement methodology implemented in
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measuring devices. As part of the research on this topic, we "dissected" the algorithms
implemented in current test equipment and exposed the sources of errors, presenting several
solutions to avoid potential errors of the order of hundreds of percent.

This chapter is based on the results of the research of the Quality and Energy Efficiency
team of the Technical University of Cluj-Napoca (partially funded through two research
contracts, one with the economic environment, "Classical and innovative techniques in
measuring, testing, verifying and diagnosing electrical installations”, 2017-2018, and one
competitive, "Assisted technology for electrical installation verification works", PN-I1I-P2-2.1-
CI-2018-1296, no. 222CI/2018) on measurement techniques for fault loop impedances in TN
type low-voltage distribution networks.

The last topic addressed in the Scientific, Professional and Academic Achievements
section is photovoltaic systems, both in terms of its topicality and due to my present and
future concerns regarding it.

With over 20,000 prosumers with an installed power in photovoltaic systems of over
2.5 GW, practically connected in less than three years, the market of companies active in the
design and execution of electrical installations in Romania, although it has taken over this
boom, was less prepared in terms of the know-how required for their implementation. One of
the research addressed to these companies is the corelation of the number of photovoltaic
modules connected in series/parallel with the parameters of the inverter inputs in order to
ensure the safety of both the elements of the system and the system as a whole, but also its
operation at maximum efficiency.

The second part of this chapter analyses how the structure of a dispatchable
photovoltaic park (with important capacitive reactance, generated by the interconnection
cables), but also the technical requirements for their connection to the energy system, can
lead, in certain situations, to transient phenomena associated with switching overvoltage and
current circulations between its components. Specifically, the scenario with circulations:
reduced active power and increased inductive reactive power, before a disconnection of the
110/20 kV substation of a photovoltaic park, following a fault in the 110 kV network, is
analysed. The conclusions presented are from a study, conducted by the Quality and Energy
Efficiency research team based on a contract that I coordinated, a contract concluded with the
Spaniards from Bester Generacion.

The last section of the habilitation thesis Career Evolution and Development Plans
points out the main directions in my future professional, scientific and academic career, but
also insists on the methods and means of achieving these goals. In this summary, I mention
only a few essential pillars: lifelong learning, in all its forms; development of accredited
testing and measurement laboratories; micro production workshops; deepening collaboration
with the socio-economic environment; correlating the research topics of doctoral students
with their most practiced skills and abilities; bilateral mobilities and internships; deeper
collaborations with other research groups; project proposals for all calls for which our group
is eligible; publishing in top journals; student-orientation of all teaching activities and
adaptation of the strategies and means used to their requirements; mentoring; real balancing
of the theoretical with the applied character of teaching activities; increasing the emphasis on
individual and group study; increasing the number of studies completion papers that respond
to the challenges of our partners in the socio-economic environment; developing the offer of
postgraduate advanced training courses and training and development courses; implementing
the micro-credit system.



