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Il. EVALUATION OF INDIVIDUAL CRITERIA

Assignment extraordinarily challenging

How demanding was the assigned project?

The student had to get familiar with the characteristics and mathematical model of the three-phase permanent magnet
synchronous motor (PMSM). The thesis had to be aimed at developing of software controller for these types of engines used
in the new eForce formula prototype. The controller had to be implemented in low-level programming language and verified
on simulations and real laboratory hardware.

I'm marking the assignment's difficulty as extraordinarily challenging for a bachelor thesis. The thesis assignment is suitable
for master's students.

Fulfilment of assighment fulfilled

How well does the thesis fulfil the assigned task? Have the primary goals been achieved? Which assigned tasks have been
incompletely covered, and which parts of the thesis are overextended? Justify your answer.

All assignment tasks are fully fulfilled without any exception.

Activity and independence when creating final thesis A - excellent.

Assess whether the student had a positive approach, whether the time limits were met, whether the conception was
regularly consulted and whether the student was well prepared for the consultations. Assess the student’s ability to work
independently.

The student activity was outstanding. He did the work very well, managing all the time limits. Our consultations were
regular and efficient because Mr. Michal always had a prepared list of questions and possible solutions to discussed issues.
Working with him could only be evaluated positively. The student worked independently and communicated with experts
in the field of PMSM modeling and control on his initiative.

Technical level A - excellent.

Is the thesis technically sound? How well did the student employ expertise in his/her field of study? Does the student
explain clearly what he/she has done?

The technical level of the thesis could be compared with short dissertations or books in the field of PMSM modeling and
control field. All the theory behind implementing the proposed solution is well covered in the thesis. The student clearly
explains each detail in his implementation.

Formal level and language level, scope of thesis A - excellent.

Are formalisms and notations used properly? Is the thesis organized in a logical way? Is the thesis sufficiently extensive? Is
the thesis well-presented? Is the language clear and understandable? Is the English satisfactory?

The work is well-structured and well-organized. Each chapter covers its particular subject. The language is clear and
understandable.

1/2




CTU THESIS SUPERVISOR’S REPORT

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

Selection of sources, citation correctness A - excellent.

Does the thesis make adequate reference to earlier work on the topic? Was the selection of sources adequate? Is the
student’s original work clearly distinguished from earlier work in the field? Do the bibliographic citations meet the
standards?

The thesis adequately references all the required sources. The selection of sources is satisfactory. The student's original
work is distinguished from the used bibliography. The bibliographic citations meet the standards.

Additional commentary and evaluation (optional)

Comment on the overall quality of the thesis, its novelty and its impact on the field, its strengths and weaknesses, the utility
of the solution that is presented, the theoretical/formal level, the student’s skillfulness, etc.

The quality of the thesis is high. It covers all needed parts from the physics behind the three-phase synchronous motors
and system modeling to control development and its implementation on digital hardware. | want to admit that the result
of this work will be used in an actual Formula Student vehicle, which is a self-describing achievement of the work.

lll. OVERALL EVALUATION, QUESTIONS FOR THE PRESENTATION AND DEFENSE OF THE THESIS, SUGGESTED
GRADE

Summarize your opinion on the thesis and explain your final grading.

The work results are absolutely satisfactory. | marked this work with the highest possible grade in each part of this
evaluation.

The grade that | award for the thesis is A - excellent.

Date: 29.5.2022 Signature:
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I. IDENTIFIKACNi UDAJE

Nazev prace: Development of software for motor controller of an electric formula
Jméno autora: Vojtéch Michal

Typ prace: bakalarska

Fakulta/ustav: Fakulta elektrotechnicka (FEL)

Katedra/uastav: Katedra Ffidici techniky

Oponent prace: Ing. Pavel Cejnar, Ph.D.

Pracovisté oponenta prace: Eaton (EEIC)

Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani mimofadné narocné

Hodnoceni ndroc¢nosti zaddni zavérecné prace.

Téma bakalarské prace z pohledu své narocnosti hodnotim jako nadstandardni. Téma ocekava nékteré znalosti ziskané az
ve vyssich rocnicich vysoké skoly, vybér svédci o ambicich resitele hluboce porozumét problematice.

Spinéni zadani splnéno

Posudte, zda predloZend zdvérecnd prdce splriuje zaddni. V komentdri pfipadné uvedte body zaddni, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pripadné i priciny jednotlivych nedostatkd.

PfedloZena bakalarska prace svymi praktickymi vysledky vyrazné presahuje o¢ekdvané minimum pro splnéni bakalarské
prace. Vsech pét bodl zadani bylo spinéno, bez namitek.

Zvoleny postup FeSeni spravny

Posudte, zda student zvolil sprdvny postup nebo metody reseni.

Student matematicky analyzoval PMSM motor, proved| analyzu pro vhodné fizeni momentu, analyzu vhodné modulacni
techniky, uvadi rizika pro fizeni, které refektuje pfi zavadeni do skutecného regulatoru. Odezvy systému na jednotkové
skoky vykazuji teoretické i praktické zvladnuti regulace ve smyslu fiditelnosti a dosazitelnosti. V praktické casti se dale
vénuje filtrovani zaruseného signalu. Postup reseni bez namitek.

Odborna udroven A - vyborné

Posudte uroveri odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a
dat ziskanych z praxe.

Prace vykazuje vysokou odbornou uroven, odkazy v literatufe povazuji za tématicky relevantni. Prace by mohla dobre
posloufZit i jako osnova pro vyuku torie regulace i fizeni stfidavych elektrickych pohon.

Formalni a jazykova uroven, rozsah prace B - velmi dobie

Posudte sprdvnost pouZivani formdlnich zdapis obsaZenych v prdci. Posudte typografickou a jazykovou strdnku.

Zvolena forma popisu problematiky svédci o velmi dobré deskriptivni Urovni fesitele. Kapitoly jsou logicky fazeny, popisy a
odkazy jsou Citelné a jasné. U vzorcd bych vytkl absenci jednotek, ale je jasné, Ze téma predpoklada ctenare odborné jiz na
takové urovni, Ze toto neni tfeba.

Vybér zdrojti, korektnost citaci A - vyborné

Vyjddrete se k aktivité studenta pri ziskavani a vyuzivani studijnich materidl( k reseni zavérecné prdce. Charakterizujte
vybér pramend. Posudte, zda student vyuZil vsechny relevantni zdroje. Ovérte, zda jsou vsechny prevzaté prvky radné
odliseny od vlastnich vysledk( a tvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace uplné a v souladu
s citacnimi zvyklostmi a normami.

Odkazy v literature povazuji za tématicky relevantni. V praci jsem neshledal jakékoliv poruseni etiky, vzdy je jasné
uvedeno, kdo je autorem uvedenych informaci. Citace jsou UplIné, v souladu s citaénimi zvyklostmi a normami.
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Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k drovni teoretickych vysledkd, nebo k trovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystupim, experimentdlini zrucnosti apod.
Vzhledem k tématu, tzn. fizeni elektrického pohonu, povazuji body zadani za relevantni, a vSechny body zadani za splnéné.
Prace sice uvadi v kap. 4.4.1 riziko tepelné zavislosti pro ADC prevodniky, nezmifiuje ale riziko zmén odporu statorového
vinuti motoru s teplotou na stabilitu regulace ani v kap. 6 (identifikace systému) - to doporucuji resiteli zohlednit v jeho
dalsim usili. Experimentalni zru¢nost svédci o vyborné erudici resitele.

I1l. CELKOVE HODNOCENI, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE

Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni. Uvedte pripadné otdzky, které by
mél student zodpovédét pri obhajobé zdvérecné prdce pred komisi.

1) V momentové rovnici (2.17) se objevuje linedrni zavislost odporu na otdckdch- plati toto bez vyhrady?

2) Predposledni véta odstavce 2.2.5 neni dokoncend- uvedte, jak by jste kompenzoval zvinéni momentu pri
malych otdckdch BLDC.

3) Zdver kapitoly 2.2.7- co se stane v redlném systému elektrického pohonu, ztrati-li permanentni magnety
(napr.prekrocenim Curieovy teploty) svoji magnetizaci?

4) Kap. 3.2- pfipojeni stejnosmérné strany z baterie nebo nerfizeného usmérriovace- uvedte zdkladni rozdil pro
funkci elektrického pohonu v jeho moZnych reZimech.

PfedloZenou zavérecnou praci hodnotim klasifikaénim stupném A - vyborné.

Datum: 1.6.2022 Podpis:
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