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1. The background / Content

The Volodymyr Regional Vocational College is participating in the project. Among other
specialities, it trains specialists in the profession of ‘Master of Installation and
Maintenance of Renewable Energy Systems’. To ensure a high level of educational
and professional services, teachers of theoretical and practical training, as well as
mentors of students at partner enterprises, must not only be well versed in the content
of state standards for professional theoretical and practical training, but also constantly
expand their competencies. They must deepen their knowledge, abilities and skills by
obtaining additional information in their field of expertise. As a result of discussions
with the project management, and taking into account the wishes of the educational
institution, a training cycle on the topic of solar power plants - grid and hybrid systems

- was conducted.

On 21 November 2025, a technical training and practical seminar entitled ‘Hybrid solar
power plant’ was held. The training included a theoretical component and an in-depth

practical introduction to the equipment: hybrid inverters, batteries and circuit solutions.

Main objectives:

1. to form a basic understanding of the principles of operation of a hybrid
solar station;

2. to familiarize with different types of batteries and their evolution;

3. to work out real scenarios of connecting and configuring a hybrid inverter.

2. Target group
e Teachers and vocational training masters of the vocational education school
e Theory teachers of the vocational education school

e Workplace mentors at partner companies
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3. Activities / course

3.1. Theoretical part

A lecture was given on the “Principle of Hybrid Solar Power Plants” that revealed the
features of combining solar generation, battery systems and power from the
grid/generator.

The main elements of a hybrid system were presented:

hybrid inverter,

PV array,

batteries (LiIFePO,, GEL),

charge controller (built-in or external),
grid or generator input.

arNE

The history of the development of battery technologies was presented.
The social context of the use of hybrid systems was considered:

- autonomy in conditions of accidents and grid instability,
- application in Ukraine during critical stages of energy infrastructure,
- world experience in implementing backup energy solutions.

3.2. The practical part

e Familiarization with real components of a hybrid system: panels, inverters,
controllers, batteries.
e Demonstration of marking and electrical parameters of photovoltaic modules,
analysis of the difference between mono- and polycrystalline technology.
e Basic connection schemes of hybrid systems are considered:
1. PV — inverter — battery — network/load;
2. charging and discharging modes;
3. priority of sources.
e Practical installation of a hybrid installation is performed:
1. connection of panels to the inverter,
2. integration of batteries,
3. setting up the charge controller,
4. testing of system operating modes.
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5. An example of inverter operation at a string voltage of up to 800 V is
shown, with a demonstration of DC-DC and DC-AC conversion and
energy exchange logic.

3.3. Discussion

During the discussion with the training participants, the significant advantages of
hybrid systems were discussed: backup power supply, independence from external
factors, flexibility in managing energy sources. In addition, the challenges of
operating hybrid solutions were highlighted: the complexity of configurations, mode
settings, and the correct choice of batteries. The topic of future battery technologies,
including LiFePO,, sodium-ion systems, and solid-state batteries, was also
discussed.

For better understanding of the material, practical examples of implementation were
given: private homes, hospitals, educational institutions, agricultural and commercial
enterprises.

4. Results

« Participants gained an in-depth understanding of hybrid stations: inverter with
two energy directions, battery systems (LiFePO, / GEL), operation in the “grid
- generation - storage” modes.

« Learned basic configuration approaches: power priorities (Load First, Battery
First, Grid First), charge/discharge logic, working with backup lines (Backup).

» Familiarized themselves with the evolution of battery systems - from lead-acid
to lithium-iron-phosphate, their safety, cyclicity and efficiency.

« Analyzed the social and practical context of the use of hybrid solar power
plants in Ukraine.

« Formed basic skills in configuring and operating hybrid solutions: interaction
with the grid and generators, operation of the charge controller, system testing
in variable scenarios.
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5. Recommendations / Comments / etc.:

» Expand the program of practical classes with more detailed installation of
hybrid systems.

» Organize additional training on safety when working with high voltage and
batteries.

» Create educational videos to consolidate the knowledge of participants.
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