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I. IDENTIFICATION DATA 

Thesis name:  HYBRID POWER SUPPLY OF AN OFFGRID RURAL AREA IN TOMSK REGION 
Author’s name: Kirill Teushchakov 
Type of thesis : master 
Faculty/Institute: Faculty of Electrical Engineering (FEE) 
Department: Department of Economics, Management and Humanities 
Thesis reviewer: Ing. Ondřej Grygar, MBA 
Reviewer’s department: ČEZ, a.s. 

 
II. EVALUATION OF INDIVIDUAL CRITERIA 

Assignment challenging 
Evaluation of thesis difficulty of assignment. 
The topic of this thesis is complex, quite challenging and requires not only technical but also the analytical and economical 
background. To fulfil the goals of the work the author must explore chosen locality from the point of view of climate 
potential for renewable resources, determine character of consumption and work out the hybrid power system design with 
optimization proposals. The important part of the thesis is the economical evaluation of proposed variants and choosing the 
optimal one for researched conditions. 
 

Satisfaction of assignment fulfilled with major objections 
Assess that handed thesis meets assignment. Present points of assignment that fell short or were extended. Try to assess 
importance, impact or cause of each shortcoming. 

In this thesis, the author worked on all predetermined goals of the assignment. A separate chapter was devoted to each 
goal. Formally, the goals were met, but in terms of content, the work contains errors, especially in the practical part of the 
design and economic evaluation of the hybrid power supply system. Problematic parts of the work will be commented in the 
following categories of evaluation. 
 

Method of conception partially applicable 
Assess that student has chosen correct approach or solution methods. 

Gathering information about hybrid power supply system together with defining their advantages and disadvantages was 
the right initial step for solving the assigned topic. The author correctly checked the suitability of climatic conditions for the 
use of individual renewable energy sources in the selected locality. However, when modeling the consumption of the village 
of Sujga, the author took into account only consumption characteristics of residential buildings and did not include in 
diagram the consumption characteristics of shops, bakery and post office, which are also located in the village according to 
Chapter 2.1. These consumption characteristics differ from the characteristics of residential houses and their inclusion in the 
model is the key to the correct setting of the entire hybrid power supply system. The use of typical load diagrams could 
facilitate the work of modeling the overall consumption diagram of the village. Neglecting seasonality in consumption is 
another mistake. Although the buildings in the village are not heated by electricity, the diagrams will differ from month to 
month due to a different course of consumption for lighting due to different times of sunrise and sunset. The calculation of 
the balances of the hybrid power supply system on the basis of the monthly values of produced and consumed energy is 
simplified and insufficient. It would be more appropriate to simulate the processes of production and consumption together 
with monitoring the state of accumulated energy in batteries. 

 

Technical level E - sufficient. 
Assess level of thesis specialty, use of knowledge gained by study and by expert literature, use of sources and data gained by 
experience. 
It is clear from the presented work that the author understands the basic principles of the issue. In the introductory part of 
the work, the author worked well with theoretical information from individual sources. In the subsequent practical part, 
however, much of this information was omitted and was not taken into account in the design of the hybrid power supply 
system. The practical part of the design of a hybrid power supply system is very simplified and the author made several 
gross errors, such as incorrect application of the simultaneity coefficient to daily consumption values (Chapter 3.1) or 
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omitting the efficiency of battery accumulation and system losses in the calculation of individual scenarios (Chapter 5.2). 
The used calculation of the fixed capacity of the batteries (Chapter 4.2) is also not appropriate, because in each considered 
scenario the optimal value of accumulation may differ due to different production and thus also surpluses of energy. I see 
the absence of simulation of production, consumption and accumulation as a great shortcoming of the whole work. 

 

Formal and language level, scope of thesis C - good. 
Assess correctness of usage of formal notation. Assess typographical and language arrangement of thesis. 
From a linguistic point of view, the work was correct. Formally and graphically the work has its shortcomings. In particular, 
there is an inconsistency in the format of table labels, the description of formulas with their variables, and the random 
shifting of some subheadings and individual rows. Some parts of the work look confusing due to the use of many sub-points 
of different styles. I also would recommend moving larger graphs or images that take up the entire page to attachments. 

 

Selection of sources, citation correctness B - very good. 
Present your opinion to student’s activity when obtaining and using study materials for thesis creation. Characterize selection 
of sources. Assess that student used all relevant sources. Verify that all used elements are correctly distinguished from own 
results and thoughts. Assess that citation ethics has not been breached and that all bibliographic citations are complete and 
in accordance with citation convention and standards. 
The author used many internet and published sources. The form of references in the list of references is correct and in 
accordance with all requirements. There were only a few minor typos in referring to the sources from the text of the thesis, 
for example Figure 25 on page 34, with a reference to the source [39], where the image does not appear (it should be 
probably the source [40]). 
 

Additional commentary and evaluation 
Present your opinion to achieved primary goals of thesis, e.g. level of theoretical results, level and functionality of technical 
or software conception, publication performance, experimental dexterity etc. 
Due to the errors that occur in the work, the main results of the work are not accurate. The incorrect use of the simultaneity 
coefficient significantly reduced the total consumption of the village and thus the subsequent calculations. The resulting 
NPV values of individual scenarios are underestimated and disproportionate to the project of the given scope. The results of 
the work in the current state can not be applied for use in practice. 

 
 

III. OVERALL EVALUATION, QUESTIONS FOR DEFENSE, CLASSIFICATION SUGGESTION 

Summarize thesis aspects that swayed your final evaluation. Please present apt questions which student should 
answer during defense. 
 
Although the presented work is formally correct, it shows shortcomings in terms of content, especially in the 
practical part. Given the shortcomings described above and taking into account that the predominant weight of 
the work lies precisely in the practical part, where the author should demonstrate his knowledge and experience, 
I can not evaluate the work with a better grade than E - sufficient. 

 

I evaluate handed thesis with classification grade E - sufficient.   
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Questions: 
 

1) Chapter 4.2 states that batteries have a problematic discharging at temperatures below -20 degrees 
Celsius. How would the hybrid power supply system be treated to provide functioning of the batteries in 
winter, when temperatures go below -20 degrees Celsius, (common situation in the village of Sujga)? 
 

2) In Chapter 5.1, there is a calculation of the required number of PV panels so that their production will 
cover (in the balance) the June consumption of the village 8391 kWh. The result was the number of 100 
panels (after a correction 108). In the following chapter 5.2, alternative scenarios are calculated, where 
the number of used PV panels increases. As the number of panels increases the amount of electricity 
produced should increase almost linearly. Table 7 then shows the values for the variant with 152 PV 
panels, i.e. with a 40% increase. In the given table, in June the production is "only" 8826 kWh, which is 
approximately an increase of 5%. Why this result? 
 

3) Why were the diesel generators, which are already in the village, not considered when designing the 
hybrid power supply system? 
 

4) Calculate the price of kWh for scenarios number 4, 9 and 11 from chapter 6.4 and compare the resulting 
prices with the average price of kWh in Russia and with the range of 22 - 237 rubles/kWh for 
decentralized areas, which is listed in the introduction of the thesis. 
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