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1. GENERAL INFORMATION ABOUT THE COMPETITION
«ELECTRICAL ENGINEERING-2014>»

Introduction

In order to develop individual creative thinking, to increase educational process
effectiveness, students’ involvement in scientific research work as well as to find out talented
students, it was decided to organize The Annual International Student Competition on Theoretical
and General Electrical Engineering at Faculty of Electrical Power Engineering (Ivanovo State
Power Engineering University, ISPEU) on 22-24 of April 2014.

The main contents and the results of work
Preparations for the competition began in November, 2013.

More than 40 Russian and foreign higher educational institutions, which prepare specialists
in electrical engineering sphere, were invited to take part in this competition. Many of them became
interested in such arrangement and 20 higher educational institutions applied for their taking part in
it. Two Ukrainian higher educational institutions (Donetsk National Technical University
(DonNTU)) and (Kharkiv National University of Radio Electronics (NURE) were not able to
participate because of the objective reasons. There was an agreement with Supelec, French graduate
school of engineering, for taking part in the competition, but in consequence of difficulties with
visas its participation was postponed till the next year.

According to the competition regulations the teachers of Department of electric engineering
and electrotechnics foundations of Electrical Engineering faculty (ISPEU) prepared 7 qualification
tasks on 4 main sections of theoretical basics of electrical engineering (TBEE) course: dc circuits,
ac circuits including nonsinusoidal current, three-phase circuits, transients in linear electric circuits.
The teachers from Saint Petersburg Electrotechnical University, National Research Tomsk
Polytechnic University, Ural Federal University and other higher educational institutions also
prepared tasks

ISPEU has also formed the team to participate in the competition. It was organized
according to the results of the ISPEU Open Competition on TBEE. Training lessons for better
preparation of our students for the international competition were organized.

The announcements with all the necessary information about the competition for students
and guests were prepared and placed on the stands in all ISPEU buildings 7 days before the
competition started. The information about the competition was also posted on ISPEU and CIGRE
official sites.

Mobile stands with the symbols of ISPEU, sponsors and competition were also made.

On 20-22 April the meeting of the participating teams and their accommodation in lvanovo
hotel was organized. The coach tour around Ivanovo for the participants was held on the 22™ of

April.
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The competition itself took place on the 23™ of April, 2014 in rooms B-301, B-316. The
teams from 19 higher educational institutions took part in it:

e Kazakh National Technical University (Almaty, Kazakh Republic)

e Belarusian National Technical University (Minsk, Republic of Belarus)

¢ Vologda State University (Vologda, Russia)

e South-Russian State Polytechnic University (Novocherkassk, Russia)

e Kovrov State Technological Academy (Kovrov, Russia)

e lvanovo State Power Engineering University (Ilvanovo, Russia)

e Kazan State Energetic University (Kazan, Tatarstan Republic)

e Saint Petersburg Electrotechnical University “LETI” (Saint-Petersburg, Russia)

¢ Novosibirsk State Technical University (Novosibirsk, Russia)

e National Mineral Resources University «University of Mines» (Saint-Petersburg,
Russia)

e Samara State Technical University (Samara, Russia)

e National Research Tomsk Polytechnic University (Tomsk, Russia)

e Rybinsk State Aviation Technical University (Rybinsk, Russia)

¢ lvanovo State University of Chemistry and Technology (lvanovo, Russia)

e Kostroma State Agricultural Academy (Kostroma, Russia)

e National Research Irkutsk State Technical University (Irkutsk, Russia)

e Penza State University (Penza, Russia)

e Ural Federal University (Yekaterinburg, Russia)

e National Research South-Ural State University (Chelyabinsk, Russia)

121 students took part in the individual championship.

The coach tour to Kostroma State District Power Plant was held for the students right after
the Competition.

Team championship results:

Place Higher educational institution
I Novosibirsk State Technical University
Ural Federal University
Ivanovo State Power Engineering University
Saint Petersburg Electrotechnical University “LETI”
i Kazan State Energetic University
Belarusian National Technical University

v National Research Tomsk Polytechnical University
\Y, South-Russian State Polytechnic University

VI National Research South-Ural State University
VII National Research Irkutsk State Technical University
Vi Penza State University




Place Higher educational institution

IX Samara State Technical University

X Kazakh National Technical University

X National Mineral Resources University «University of

Mines»

X1l Kostroma State Agricultural Academy

X Rybinsk State Aviation Technical University
X1V Kovrov State Technological Academy

The results of the individual championship:

Place | Name Surname Higher educational institution Points
I Gleb Nesterenko Novosibirsk State Technical University 59
I Roman Tjutin Novosibirsk State Technical University 54
i II'ja Tarasov National Research Irkutsk State Technical University 52

The 4™ year ISPEU student, Sergei Kononov, took part out of competition because of “The
Regulations on International Student Competition on Theoretical and General Electrical
Engineering” and come the head of overall ranking. That’s why the jury made the decision to award
him with the diploma “For the 1* Prize on overall ranking” and JSC "Territorial Generating
Company #2" presented him the certificate for 10000 rubles.

The rewarding of the competition participants took place 24 April, 2014. The winners were
awarded with the diplomas, presents and books on electrical engineering.

After the rewarding there the round-table discussion Electrotechnical Education: Problems
and Prospects was organized.

The results of the competition were posted on CIGRE Russian National Committee and
ISPEU official sites.

Conclusion

There were no serious disadvantages and failures during the organization and holding of the
competition. All the participants noted a high level of competition preparation and holding. The
experience of using the competition tasks prepared by the teachers of participating higher
educational institutions, was very successful. It seems to be appropriate to enlarge the number of
participants from other countries and areas (the Far East, France, Germany, China).




2. THE COMPETITION RULES OF PROCEDURE
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RULES OF PROCEDURE
INTERNATIONAL STUDENT COMPETITION

ON THEORETICAL AND GENERAL ELECTRICAL ENGINEERING

1. GENERAL RULES

1.1. International student competition (ISC) is held as a students’ competition in creative
application of knowledge and skills got in higher educational institutions while studying different
subjects as well as the professional readiness of future specialists.

1.2. ISC is held for improving the process of learning as well as improving the quality of
specialists’ preparation, increasing students’ interest for their profession, finding out talented young
people and forming personnel potential to organize research, administrative, production and business
activity.

1.3. According to the plan of youth arrangements of the Youth section of CIGRE Russian
National Committee (RNC) Ivanovo State Power Engineering University holds the International
Student Competition on Theoretical and General Electrical Engineering (hereinafter referred to as
Competition) among the students of electrotechnical and electrical power specialities.

2. THE COMPETITION ORGANIZATION

2.1. The organizer of the Competition is Non-commercial partnership “International Council
on Large Electric Systems, Russian National Committee” (Moscow, CIGRE RNC) and Ivanovo
State Power Engineering University (Ivanovo, ISPEU).
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2.2. The organizational committee, which is formed by ISPEU vice-rector on the research
work, realizes general management and the Competition organization. The chairman of the
organizational committee is ISPEU vice-rector on the research work.

2.3. The organizational committee of the Competition:

e works out “The Regulations on International Student Competition on Theoretical and
General Electrical Engineering”

e carries out the preparatory arrangements before the Competition;

e determines the dates of the Competition, provides the working places and technical
equipment for the Competition;

e informs potential participants (electrotechnical higher educational institutions) about the
Competition;

o forms the jury of the Competition, the credentials committee, the appel committee;

e organizes the acceptance and processing of applications for the participation in the
Competition;

e takes the decision on the admission to participate in the Competition;

e organizes and carries out the rewarding of winners;

e publicises the information about the results of the Competition and its winners.
2.4. The jury of the Competition:

e is formed from the specialists on electrical engineering from ISPEU and other higher
educational institutions, whose students take part in the Competition;

e works up and approves theoretical and practical tasks according to the State educational
standard;

e works up mark system in points in accordance with the difficulty of the task;
e checks up and assesses the works of the participants in a ciphering mode;
e analyzes completed tasks, determines the winners.

2.5. The Credentials committee:

e consists of the representatives of ISPEU;

e checks up the authorities of the participants of the Competition;

e carries out the encrypting and decrypting of works.




The members of the credentials committee do not belong to the jury.
2.6. The appel committee:

e consists of the specialists of ISPEU and the team representatives of other higher
educational institutions (which take part in the Competition);

e examines conflict questions of the participants of the Competition.

2.7. In addition to the members from ISPEU the jury also consists of the team
representatives or teachers from other higher educational institutions, which take part in the
Competition.

2.8. The Competition tasks can include the tasks worked out by the electrical engineering
specialists from other higher educational institutions, which are the participants of the Competition;

2.9 Appeals may be lodged not later than 10 p.m. the next day.

2.10. The meeting of the organizational committee, the jury, the credentials committee and
the appel committee are recorded and signed by the chairman of the organizational committee.

2.11. The winners are awarded with financial prizes and diplomas: the first prize is 5 000
rubles, the second prize — 3 000 rubles, the third prize — 1 000 rubles.

2.12. Photos and brief information about the winners, who placed high, can be placed on the
official site of CIGRE RNC.

2.13. Photos and brief information about the winners can be given to the personnel
departments of organizations of electrical engineering sphere.

2.14. The documents and materials connected with the Competition carrying out, are kept in
the organizational committee during 1 (one) year after the date of taking decision about the
summing-up and winners determining.

3. THE COMPETITION HOLDING PROCEDURE
3.1. The terms of the Competition holding.

The participants of a team are full-time students studying electrical engineering in the
current academic year. The Competition has the individual and the team championship. The
number of the participants from every higher educational institution is not more than 7 students.
Total number of points in team championship is a sum of five best student points.

The team is represented by a leader who is a teacher or a staff member of a higher
educational institution. The leader is the member of the jury of the Competition. Each participant
should have a passport and student’s card (or academic record book).

°,
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As an exception the higher educational institution, which is the organizer of the
Competition, is allowed to present two teams.

3.2. Methods and the Competition holding procedure

Competition participants take seats in such a way as to prevent communication between the
team members of one institution.

Before entering the lecture-hall students are registered in participant list of the Competition.
After the registration they are given personal cipher and an envelope which contains title-pages,
rough and fair sheets. The list with the surnames and personal ciphers is sealed into the envelope
and kept at the chairman of the Credentials committee. Statement of a problem and the table with the
place for the participant’s personal cipher are printed on the title-pages. Participants of the
Competition fill in the title-page (insert their personal ciphers into the table), which are handed in
with rough and fair sheets. When the time of competition start is announced the students are allowed
to open the envelopes and begin to solve the qualification tasks. The solution is written on title-pages
and fair sheets on their both sides.

When solving the problems, the students are allowed to use printed and written sources of
information, nonprogrammable calculators, but it is forbidden to use mobile phones, notebooks and
other electronic communications facilities. The jury can disqualify the participant or the team who
violate this requirement.

When the time of the Competition is up, the participants put their title-pages and sheets into
the envelope and hand it in. Fair sheets are handed to the members of the jury to check them up.
Rough sheets are put into another envelope and are also given to the members of the Competition

jury.
3.3. Checking up and the assessment of the works

The members of the jury check up the works and put the number of points got for the work
in the spreadsheet opposite the cipher of this work not later the next day after the Competition
holding. They also sign in the spreadsheet opposite their records.

When assessing the works the members of the jury take into consideration:
1. the quality of students’ material understanding;
2. the level of knowledge should be higher than it is necessary for the curriculum;
3. acreative approach in choosing the ways of solving the problems given.

The report of the Competition holding is filled in and signed first by the Coordinator of the
Competition and then by all the members of the Competition jury.

The winners are determined after filling the column “The Number of Points” in the
spreadsheet.

°,
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If several students pretend to be the laureates, having got the same number of points, the
jury reassesses their works up and determines the first three winners after the comparative analysis
of their fair and rough sheets. In this case the decision of the jury is recorded specially as well as the
opinion of individual members of the jury. The reassessing of the works of possible laureates is
done before the deciphering.

The deciphering of all the works is done only after the spreadsheet is filled in completely
and the winners are determined.

3.4. Determination of the winners

Leaders in personal championship are determined according to the sum of the points got for
the solution of each task. The winners (the 1%, the 2" and the 3" prizes) are determined among the
students of higher educational institutions according to the sum of the number of points.

The place of the higher educational institution in team championship is determined
according to the sum of the points got by members of the team.

The final results of the Competition form report and it is approved by ISPEU vice-rector on
the research work.

Winners of the Competition in each higher educational institution are presented in the
organizational committee report and it is placed on CIGRE RNC and ISPEU official sites.

3.5. Awarding of the winners

The winners of the Competition in the individual and team championship are awarded with
the diplomas of the higher educational institution, which is the organizer of the Competition. All
the participants of the Competition get the certificates.

The leader of the Youth section

CIGRE RNC in ISPEU,

the head of the Competition organisation / 7 Makarov A.V.
The Coordinator of the Competition C/Zi ,— MorozovaD.Y.
Qv




3. PUBLIC INFORMATION NOTICE

OAO «CO E3C»

The Ministry of Education and Science of the Russian Federation
“lvanovo State Power Engineering University” (ISPEU)

Joint-stock Company “System Operator of the United Power System” (SO UPS)
“Russian National Committee of International Council on Large Electric Systems” (CIGRE RNC)

ELECTRICAL ENGINEERING-2014

INTERNATIONAL STUDENT COMPETITION
ON THEORETICAL AND GENERAL ELECTRICAL ENGINEERING
IVANOVO, RUSSIA MonodexHan cekyua
April 22-24, 2014

PUBLIC INFORMATION NOTICE
International Student Competition

on Theoretical and General Electrical Engineering

April 22-24, 2014, lvanovo, Russia

According to the plan of joint arrangements for the year of 2014 Ivanovo State Power
Engineering University (ISPEU) and CIGRE Russian National Committee (RNC) with the support
of System Operator of the United Power System (SO UPS), JSC "Territorial Generating Company #2",
JSC “Russian Grids” hold the International Student Competition on Theoretical and General
Electrical Engineering among the students of electrotechnical and electrical power specialities.

The aim

Improving the quality of specialists’ preparation in electrotechnical and electrical power
specialities, increasing students’ interest for their profession, finding out talented young people and
forming personnel potential to organize research, project and administrative production activity.

The program of the competition
April 22 arrival and registration of the participants;
April 23 the Competition holding;

April 24 the closing ceremony of the Competition, the winners’ awarding, the

departure.
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Language

Russian

The place of the Competition

Lecture-rooms in ISPEU (34, Rabfakovskaya Str., Ivanovo, Russia).
Staying: ISPEU and lvanovo hotels.

The terms of the Competition

The participants of a team are full-time students studying theoretical basics of electrical
engineering (general electrical engineering) in the current academic year. The Competition has
the individual and the team championship. The number of the participants from every higher
educational institution is not more than 7 students. Total number of points in team championship is
a sum of five best student points. If the team consists of less than 4 students, they can take part only
in the individual championship. Each participant should have a passport and student’s card (or
academic record book). The team is represented by a leader who is a teacher or a staff member of a
higher educational institution. The leader is the member of the jury of the Competition.

The Competition tasks may be the ones prepared by the teachers of the theoretical basics of
electrical engineering of other higher educational institutions, which take part in the competition. In
order to take part in the Competition it is necessary to fill in the application form and send it on e-mail:

. The deadline is March 5, 2014. The tasks to be included in the list of the
Competition tasks should be sent on e-mail: , hot later than March 31, 2014.

The participation in the Competition is confirmed with the application form on the higher
educational institution note-paper certified by a person in charge and the seal of the institution (it
may be sent by mail or taken to the organizational committee by the team leader). The participation
in the Competition is free. The expenditure for meals, journey and staying in the hotel are at the
expense of the funds of the sending institution. To reserve the hotel it is necessary to send the
application form before 05.03.2014 r. Team leader’s and students’ are to stay in ISPEU and
Ivanovo hotels. The coach tour to Kostroma State District Power Plant is included into the cultural
program of the Competition.

Tasks subjects

1. DC circuits.

2. AC circuits including nonsinusoidal current.
3. Three-phase circuits.

4. Transients in linear electric circuits of the first and the second order.



mailto:cigre@ispu.ru
mailto:olimpiada@toe.ISPU.ru

Important dates

1. | The application form for taking part in the Competition deadline 05.03.2014
2. | The application form for hotel reservation deadline 02.04.2014
3. | The participants’ arrival and registration 22.04.2014r.

4. | The Competition holding 23.04.2014r.

5.

Closing ceremony of the Competition, the winners’ | 24.04.2014r.
awarding, the departure

THE ORGANIZATIONAL COMMITTEE

Vladimir Tutikov,

the chairman of organizational committee of the Competition, the vice-rector of ISPEU.
Andrey Gofman,

the vice-chairman, the leader of the organizational committee of Youth Section of CIGRE
Russian National Committee

Arkadiy Makarov,
the vice-chairman, the head of the Competition organization,
tel. (4932) 269-945, +7-920-671-45-37, e-mail:

The information about the Competition is posted on the University website:
(data messages, the regulations on the Competition, subjects and examples of the Competition
tasks, the chart of the ways getting to the University buildings and to Ivanovo hotels).

The organizational committee reserves to itself the right of making insignificant alterations
in the program of the competition.
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4. THE ANNOUNCEMENT
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INTERNATIONAL STUDENT
COMPETITION ON
THEORETICAL AND GENERAL
ELECTRICAL ENGINEERING

April 23, 2014
rooms B-301, B-316

8:30 - 9:00 Photo-session of the participants of the
Competition

9:00 - 9:15 Opening ceremony of the Competition
(the Assembly Hall, building B)

9:15 -9:30 Registration and ciphering of the
participants of the Competition

9:30 - 13:30 The Competition carrying out

The following higher educational institutions participate in the Competition:
Kazakh National Technical University (Almaty, Kazakh Republic), Belarusian National Technical University (Minsk,
Republic of Belarus), Vologda State University (Vologda, Russia), South-Russian State Polytechnic University
(Novocherkassk, Russia), Kovrov State Technological Academy (Kovrov, Russia), Ivanovo State Power Engineering
University (lvanovo, Russia), Kazan State Energetic University (Kazan, Tatarstan Republic), Saint Petersburg
Electrotechnical University “LETI” (Saint-Petersburg, Russia), Novosibirsk State Technical University (Novosibirsk,
Russia), National Mineral Resources University «University of Mines» (Saint-Petersburg, Russia), Samara State Technical
University (Samara, Russia), National Research Tomsk Polytechnic University (Tomsk, Russia), Rybinsk State Aviation
Technical University (Rybinsk, Russia), Ivanovo State University of Chemistry and Technology (lvanovo, Russia),
Kostroma State Agricultural Academy (Kostroma, Russia), National Research Irkutsk State Technical University (Irkutsk,
Russia), Penza State University (Penza, Russia), Ural Federal University (Yekaterinburg, Russia), National Research
South-Ural State University (Chelyabinsk, Russia)

Further information: www.ispu.ru




5. THE PROGRAM OF THE COMPETITION

OAO «CO E3C»

The Ministry of Education and Science of the Russian Federation
“lvanovo State Power Engineering University” (ISPEU)

“System Operator of the United Power System” (SO UPS)
“Russian National Committee of International Council on Large Electric Systems” (CIGRE RNC)

ELECTRICAL ENGINEERING-2014

INTERNATIONAL STUDENT COMPETITION
ON THEORETICAL AND GENERAL ELECTRICAL ENGINEERING
IVANOVO, RUSSIA MonodexHan cekyua
April 22-24, 2014

INTERNATIONAL STUDENT COMPETITION
ON THEORETICAL AND GENERAL ELECTRICAL ENGINEERING
April 22-24, 2014
The program of the Competition for the participants
April 22, Tuesday

0:00 — 24:00 Arrival and meeting of the participants of the Competition. Accommodation in
the hotel.

11:30 - 13.30 Sightseeing tour about Ivanovo (gathering in the hotel hall, the ground floor,
11.15)

April 23, Wednesday

8:00 - 8:30 Transfer of the participants from the hotel to ISPEU

8:40 -9:00 Photo-session of the participants of the Competition (lobby near the Assembly
Hall, building B)

9:00-9.15 Opening ceremony of the Competition (the Assembly Hall, building B)

9:15-9:30 Registration and ciphering of the participants of the Competition (B-301, B-316)

9:30 -13:30 The Competition carrying out (rooms B-301, B-316)
13:30 — 14:15 Lunch
14:30 —19:00 Coach tour to Kostroma State District Power Plant (gathering in the hall of
building B, the ground floor)
19:00 — 21:00 Gala-dinner
21:00 — 21:30 Transfer of the participants to the hotel
April 24, Thursday
12:30 — 13:00 Summing-up the results of the Competition. Rewarding the winners (room B-

240)

13:00 — 14:00 Youth round-table discussion Electrotechnical Education: Problems and
Prospects

14:00 Departure

e




6. THE COMPETITION, SPONSORS AND ISPEU POSTERS

The poster of the Competition
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organizational committee:
34, Rabfakovskaya Str., lvanovo, Russia tel: +7 (4932) 26-99-45
www.ispu.ru e-mail: nirs@ispu.ru




The poster of the Competition (in Russian)

MEXAOAYHAPOOHAA
CTYAEHYECKASA OJIMMINMUALAA
NO TEOPETUYECKOM
N OBLULEM 3NEKTPOTEXHUKE

WUray umenn B.W.Jlennna Oprxomurer:
r. Msanoso, yn. Pabdakosckan, g. 34. Ten: +7 (4932) 26-99-45
www.ispu.ru e-mail: nirs@ispu.ru




Charity fund «Reliable Young Generation»
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OJSC «The System Operator of the United Power Systemy
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JSC "Territorial Generating Company #2"
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Tenechon: +7 (4852) 79-73-94
Makc: +7 (4852) 32-00-05
e-mail: energy@tge-2.ru




The logotype of CIGRE Russian National Committee
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7. REPORT #1

Report #1

Participant list of International Student Competition on Theoretical and General
Electrical Engineering, April 23, 2014
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Report #1

Participant list of International Student Competition on Theoretical and General
Electrical Engineering, April 23, 2014
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24 | Butsses Aptem Cepreesuy sHTY | D-024 |
25 | Boponun Cepreii Banepseuu TITY 2-025 ]
26 | Boponuos Jlennc BanepbeBuy uerry | 2-026
27 | l'onvapos AnToH Cepreesuy Uy 2-027
28 | 'onuapos Erop Hukonaesu4 BHTY 2-028
29 | I'puropses Aprem CepreeBud TITY 2-029
30 | 'puropss Anaut CepreesHa JIDTU 7-030 \
31 | JoGposonbekuii MUiabs Cepreesuy pra1y | 9-031
32 | Jlo6posonbekuii Hukonaii AnexcanapoBuy JOTU _ | 2-032 i
33 | Jlyxoa MapuHa AseKkcaHApoBHa PIATY | 7-033 \
34 | Jlaynersp Paiixan TanraTkpisb KasHTY | 2-034 \
35 50ﬂ0é2ega/ /%/,oma /544%(44«/0‘7& @o[)_[f | 2-035
36 | Bpeined  Lbe Bus e ez LITA |D-036
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Ne ®.1.0. . Kype- Wudp
| rpynna

37 | Eauna Exarepusa JIMutpHesHa KI'TA 2-037

38 | Enkun Anekcanap Braaumuposuy Cavl'Ty | D-038

39 | Enbkun JIMutpuit Anekcanaposuy Caml'Ty | 2-039

40 | Enu Cepreiit Muxaitiosuy krexa | 2-040 |

41 | Epemeiiuyk Anna Hukonaesna | FOPITTY 2-041 |

42 | Epwos Hukura Braaumuposuy ["opHbiii 3-042 i

43 | JKabacos Tamupnan Kacumbexyisl TITY 2-043 ’

44 | J)KypaBkoB AHTOH JIMUTpHEeBHY KasHTY | D-044 ‘

45 | XKypasnes Erop /ImutpreBny BHTY 2-045 |

46 | 3otoBa Mapus BnaaumupoBHa uroy | 2-046 |

47 | 3yesckuii Urops I'eHnaabeBuy oprmy | 9-047 |

48 | 3r03uH Anekcanap Braaumuposuy praTy | 9-048

49 ’ Meanosa Haranpa Cepreesra uroy | 2-049

50 | Mapucos Punar Paducosuy vpoy | 2-050

51 |bonouue € Uage Ausloebn 2-051 .
52 3-052 | 3-052 |
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Participant list of International Student Competition on Theoretical and General
Electrical Engineering, April 23, 2014

L Ne ®.1.0. Kype- ngp
rpynna
53 | KanounukoB JImutpuii IOpbeBuu ‘ IOVpl'Y 2-053 ‘ 2-053
54 | KagsipoB Aptyp CepreeBuy KI'TA 2-054 | 3-254
A 55 Kazapun Aprem CraHucnaBoBuy Uy 2-055
| 56 | Kapmanosa IOaus Anekcanaposua Uy 2-056
1 57 | Kapramosa Tarbana [lasaosua oprrty | 9-057
+| 58 | Kokypun Anexcanap AjeKcanapoBuy Kkrexa | 9-058
59 | Konobos Anekcanp Cepreesuy KI'TA 2-059 | 3-059
| 60 | Kononos Cepreii Anapeesuy uray | 9-060
61 | Konoruiesa Jlio6osp Muxaiisiosna UMDY 2-061 | 9-061
| 62| Konanos Anexcanzp Msanosuy Uy 2-062
63 | Kotos Opuii Hukonaesuy UMY 92-063 | D-063
64 | Kpapuenko Makcum Mropesuy uroy | 9-064 | D-064
65 | Kysneuos Cepreii Anapeesuy krcxa | 2-065
66 | Kysunenosa lOnus Annpeesna Uy 2-066 | 3-066
1 67 KyikoB AHTOH AllekceeBuY YPDY 2-067
* | 68 | Kynu Annna Braaumupossa krexa | 9-068
69 | Kynpun Mibs Baaumosuy Uy 2-069 | D-069 I
70 | Kypuubin MBan Hukonaesuu Iy 2-070 | ©-070 l
i /<a,’pa,{y/" Eea Teputta g«bf/ﬁ,&ofm/ Hrry | 3-071
+| 2k Y aHe ol kufuum 9(? #apge S Jpoy | 3-072
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Electrical Engineering, April 23, 2014

Ne ®.U.0. Kype- udpp
rpynna
73 | Jlebenenko Muxaun CepreeBuy J9TH 2-073 | .
. 74 | JloGoB AHapeii AneKcaHapoBHY KI'TA 2-074 | 5-074 \
75 | Jlykbsinos Braaumup VMiBanosuu oprtiy | 2-075
76 | JlynpkoB MBan anekcaHapoBuy Uy 2-076 9-0m
77 | Makeep Asnexcanp I'laBiosuy ["opHbiii 2-077
78 | Makcumenko Anekcanap Cepreesuy IOVpl'y 2-078
79 | Mapau Slpocias Muxaiinosuy uerty | 2-079
80 | Marsees MBan CepreeBuy JIDTH 2-080
81 | Mepkysno Anexcanap IOpeesny | Iy 2-081 B
82 | Mepkypsoes Bnanucnas IOpbenuy | UTDY 2-082 9-082 ‘
83 | Muxnenok Baaaucnas ['ennaabesny | BHTY 9-083
84 | Muxonan Erop Hukonaesu4 \ BHTY 2-084
85 | Mypawkna Muxaun Kupuiiosuy | ypoy | 9-085 |
86 | Mypawko Anapeii Baaaumuposuy BHTY 2-086 I
. 87 | MyxamarsipoB Pymuns PuHaTtoBuy | KI'DY 2-087 |
88 | Myxrapbekos Coken Tonerenynsl | KasHTY | D-088
89 | lioweunnd Uwops Currotees I-089
| 90| elloviicipeure : 2-090
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Ne | ®.1.0. Kype- Hingp
rpynna

91 | Hazapos Wsan [letpoBuy OVpl'Y 2-091 '

92 \ Haypsiz6exos Enaman AMaHresayibl KasHTY 2-092

93 | Heranos Asekceii AlleKcaHIpOBHY Krcxa | 9-093

94 | Hectepenko I'1e6 bopucoBuy HITY 2-094 .

95 | Hukutina Cernana JIMurpuesHa Uy 7-095 '

96 | Hosukos Biaanmup Anekcanaposuy uroy | 9-096 |

97 | Hopmypanos Anaronuii CynraHoBuy KI'TA 2-097 ! 2-097 I

98 | [Mansnuusiy [asen Cepreesuy ["opHbiii 2-098 |

99 | ITapdenos Biaaumup Cepreesuy JIDTH 2-099

100 | IMapdenos Jlennc Cepreesuy krexa | 9-100

101 | IMuannenko Anapeii Biraaumuposuy oprry | 9-101 7

102 | Inornukos MBan Aunpeesuy KI'TA 2-102 1 5-102 ’

103 | Pa3xuBuH AHipeit AHATONIbEBHY KI'TA 2-103

104 | Pacckasos Erop Asiekcanaposuy JIDTH 2-104 :

105 | Po%oaoﬁ Esrennii [lerposuy OVYpI'y 2-105

106 | Poanonor Cepreii ['eopruesuy praTy | 9-106 !
| 107 | Py6uosa Esnena FOpbesha Inry 2-107
! 108 | Panos [laBen Cepreesuu KI'DY 2-108 7
1109 2-109 | 3-109
110 9-110[3-110
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Ne ®.1.0. Kype- Hudp ‘
rpynna

111 | Caybanos Puwar MnbaycoBuy KDY 2-111 |

112 | Cepreesa Anna Muxaiiniossa ’ ypoy | 9-112 ’ 2-112 ‘
113 | Cunoposa Anena BiraaumuposHa HI'TY 2-113 |

114 | Cxonunues Mnbst Cepreesny Caml'Ty | D-114

115 | Cmupnos Baaaumup AnexceeBuy ‘ UMY 2-115 |

116 | CmupHoB MBan Baaaumuposuy \ urxry | 2-116 |

117 | CmuproBa AHHa ['eopruesHa Iy 2-117

118 | Cokonos Mrops Baaaumuposuy 'ypoy | D-118

119 | Connarkun Oner Hukaonaesuy UIdY 2-119

120 | Connaros JIMHTpHii AslekceeBHY TITY 3-120 | 3-1 20 |
121 | Tapacos MUnbs AnexkceeBny uerty | 2-121 ,

122 ‘ Teraii Anena BuransesHa KI'TA 2-122 |

123 | Tepexos Bauecaas KoncraHTHHOBHY HI'TY 2-123

124 | Tumakosa Harasbst BiktopoBHa Oypl'y 2-124

125 | Triotun Poman MBanoBuu HI'TY 2-125

126 | Ymaneu Jmutpuii Hukonaesuy BHTY 2-126

127 | daxpyrannos Pamuc AzatoBuy KIDY 2-127

128 | daxpyranHos Paduc Azatosuy KIDY 2-128

129 | ®ununnos Esrennii AnexceeBny KIDY 2-129

130 | T/ teccsr ollteceerar  Aughse forz 2-130

131 ¢ |3-131 (3-131 |
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Ne | ®.1.0. Kype- inudp 3
‘ rpynna
132 | Xapaxuun Muxann AjieKCaHApOBHY NIy 9-132
133 | XomskoB KoHCTaHTHH AJleKCeeBH' I"opHBbIi 2-133
134 | Llanko Auapeit JIMuTpHeBHY 0Ypl'Y 2-134
135 | Llennkun Muxaun AsiekceeBHy Iy 2-135
| 136 | Yuctskos Han [1aBroBHY Iy 2-136 |
137 | Illa6pos I'1e6 Hukonaesuy Pra1y | 2-137
| 138 | [apudyanns Mapaap lazunyposuy KIDY [ 2-138 |
139 | llleBuyk Cepreii AnapeeBuy YPOY | 2-139 3 139_]
| 140 | I1lexanos Anekceii Banepbesuy HITY | - 140
141 | lleaxosckas Jlnana AleKcaHapoBHa HI'TY 2-141 3 14] ‘
142 | Illecrokor JImutpuii Cepreesuy PrATY | D-142 I
| 143 | llysanos Anexceii FOpbenut TITY 2-1 43
' 144 | [1lepbakoB Muxaun EBrenseBuy CamI'TV | - 144
‘l 145 | Doypos Abblnaiixan bakpiTOeKy bl KasHTY | O- 145 3 145 |
. 146 | HOrait Anekceii Hukutuu KI'TA 9 146 .
[ 147 | 1Oaun Erop JIMutpHeBuy OVpl'Y | 2-147 | 2-147 ‘
148 | Skosnes ®ununn Onerosuy KITA | D-148
149 | Suttesso powsert burropobey | Bo/Y | D-149
150 i [3-150 | 3-150




8. REPORT #2

«YTBEPKIAIO»

PopeKTop no Hay4Hoii paboTe
D

KOT'0 rocyapcTBEHHOr0

1eckoro yHHBEPCHTETA

B.B. Tiotukos
Report #2 ~n
International Student Competition on Theoretical and General Electrical Engineering
Results of the Competition
Ivanovo April 23, 2014

Jury: Makarov A.B., Golubev A.N., Sajkin M.S., Korolev A.N., Chekan G.V., Karachev V.D.,
Gramm M.I., Tarasova N.A. Zayakin I.1., Dobush V.S., Gromov V.V., Lanovenko E.V, Yakovlev
V.F., Isaev S.G., Suslov I.V., Semenenko A.l.,, Zhantlesova A.B., Kodzhabergenova A.N.,
Shemanaeva L.1.

123 students participated in the Competition. The participants were offered 7 tasks to sovle.

Results of individual championship are the following:

Name and Higher educational institution
surname
The 1% prize | Gleb Nesterenko Novosibirsk State Technical University
The 2™ prize Roman Tjutin Novosibirsk State Technical University
The 3" prize II'ja Tarasov National Research Irkutsk State Technical University
Jury head , [ - Makarov A.V.
ST
Jury members: "
Golubev A.N. - Gromov V.V.
Sajkin M.S. - A7 7~ Lanovenko EV
; oI K
Korolev A.N. i Yakovlev V.F.

7
Chekan G.V. el Isaev S.G.

@ Karachev V.D. Suslov I.V.
‘ Gramm M.I. Semenenko A.l.
_ / Tarasova N.A. 7'&% Zhantlesova A.B.

Zayakin L.1. : é /- Kodzhabergenova A.N.
Dobush V.S. 7 ' Shemanaeva L.1.




«YTBEPXKIAIO»
2" TIpOpeKTop Mo HAYYHO paGore
[/l_i;;_';ii‘f)h,cxoro rocy1apcTBeHHOr0
' "r‘érﬁ;quoro yHHBEpCHTETa

B.B. TioTHKOB
Report #2
International Student Competition on Theoretical and General Electrical Engineering
Results of the Competition
Ivanovo April 23, 2014

Jury: Makarov A.B., Golubev A.N., Sajkin M.S., Korolev A.N., Chekan G.V., Karachev V.D.,
Gramm M.1., Tarasova N.A. Zayakin I.1., Dobush V.S., Gromov V.V., Lanovenko E.V, Yakovlev
V.F., Isaev S.G., Suslov I.V., Semenenko A.l., Zhantlesova A.B., Kodzhabergenova A.N.,
Shemanaeva L.I.

17 teams participated in the Competition. The participants were offered 7 tasks to sovle.

Results of team championship are the following:

Place Higher educational institution
I Novosibirsk State Technical University
Ural Federal University
Ivanovo State Power Engineering University
Saint Petersburg Electrotechnical University “LETI”
i Kazan State Energetic University
Belarusian National Technical University

Jury head y / . Makarov A.V.
Jury members:
/ A7) Golubev AN. 7B Gromov V.V.
\ / Sajkin M.S. n',/{,;'_,géf /= Lanovenko E.V
\1_,/ "~ Korolev AN. s Yakovlev V.F.
b (&4 /// ,
“F, Chekan G.V. = Isaev S.G.

Yy
Karachev V.D. Suslov I.V.
Semenenko A.l.

Tarasova N.A. Zhantlesova A.B.

’ = Zayakin 1.1, %9/ Kodzhabergenova AN.

Wara Gramm M.1.

fe i Dobush V.S, Shemanaeva L.1.




Appendix for the report #2 from April 23, 2014

Summing-up the results of the International Student Competition on theoretical and general

electrical engineering

Higher

Student’s surname, name, the | educational

Cipher | 2" name institution 1] 2 4 5 6| 7|Sum

2-060 | KononoB Cepreit Augpeesuy | UTDY 14| 8 10| 15| 10| 10 67

2-094 | Hecrepenko I'ne6 bopucosuu | HI'TY 15| 5 10| 14| 10 59

2-125 | Trotun Poman BanoBHY HI'TY 15| 5| 10 7] 15 2 o4

2-121 | TapacoB Unbs AnekceeBud UPITY 5( 5| 0| 10| 15| 10 52
Tepexos Bsuecnas

2-123 | KoncrantuHoBUY HI'TY 15/ 8| 0| 10| 10 71 0 50
[Iexanos Aiekceit

2-140 | BanepbeBuu HI'TY 15| 5| 5 7 51 10| O 47
SHuenko Makcum

2-149 | BuktopoBuu Bol'Y 15| 15 5 2 45

9-136 | YucrsaxkoB WBan [laBnoBuu [ry 0|12 15| 10 45
Cay6anoB Puiat

2-111 | UnbaycoBuy KI'DY 5112 0| 10| 15 1] 1 44
Qaxpyrannos Paduc

3-128 | AzaroBuu KI'DY 0| 5|/ 10| 10| 14 5| 0 44
Mypamkud Muxaunin

2-085 | KupnuioBud YPOY 15 7| 12 2 44

3-008 | banax Onyapn I'ennanpeBuy | YPOY 7 8| 15 0 43
PacckazoB Erop

3-104 | AnexcaHapoBUY JIOTU 10110 O 10| O 41

3-016 | Byrsun Urops AnnpeeBuy JIOTU 6| 8 10 40
Coxkonos Urops

2-118 | BnagumupoBud VPOY 2| 5 0| 10| 12| 10| O 39
XapaxHuH Muxaui

2-132 | AnexkcanapoBud ursy 15| 15 0 3 0 4|1 0 37
Benurypa Cepreii

2-021 | AnekcaHapoBud IOPTTIY 13| 8| O 4 11 0] O 36
KapaOyt Exarepuna

3-071 | BukTopoBHa HI'TY 15 35

3-027 | I'onwyapoB AutoH Cepreesny | UTDY 10 4 34
Hukutnna Ceerinana

2-095 | ImutpreBHa Nroy 51121 0 7 3 71 0 34
CunopoBa AneHa

3-113 | BragumupoBHa HI'TY 5 10| 10 0 41 0 34

3-028 | I'onuapoB Erop Hukonaesuy | BHTY 0 10 6 41 0 33

3-084 | Muxonan Erop Hukonaesuu | BHTY 010 10 7 1/ 0 33

3-029 | I'puropeeB Aprem Cepreesnu | TITY 2| 7| 5| 10 5 41 0 33




Mypamiko AHapei

2-086 | BnagumupoBud BHTY 0] 5 10| 15 1 31
Kaszapun Aptem

2-055 | cranuciaBoBUY Uroy 10 31

3-030 | I'puropsa Anant Cepreesna | JIDTU 10 31
’Kabacos Tamupiian

2-043 | KacumOekybl TITY 5| 3 9 3| 10 30
Enxun Anekcanap

2-038 | BnagumupoBud CamI'TY 14| 2 7 5 1 29
Muxsenok Biaagucias

2-083 | 'ennanpeBuY BHTY 0|15 10 2 1 28
bacoBa Anacracus

2-009 | EBrenneBHa Uroy 10| 3 3| 10 28

2-091 | Hazapos MBan IlerpoBuu OVYpl'yY 15| 10 0 26
benboponos Kupuin

2-011 | KOpwreBuu TITY 15| 5 5 0 0 25
[Mununenko AHnpei

2-101 | BnagumupoBud IOPITIY 0115 0 0| 10 25
CmupHoB Briagumup

2-115 | AnekceeBud Uroy 2 10 24

2-089 | MakcumoB Urops Onerosuy | OYpI'Y 14 1 24
Ymanen [Amutpuit

2-126 | HukomnaeBuu BHTY 0| 2 10| 10 1 23
3yesckuii rops

2-047 | 'ennanpeBUY IOPTTIY 0| 3 10| 10 0 23
3oroBa Mapus

2-046 | BnagmmupoBHa Uroy 3|15 3 0 1 22
MepkynoB Anekcanip

2-081 | FOpweBnu Nroy 0|15 3 0 2 22
Hosukos Brnagumup

2-096 | AnekcaHapoBud Uroy 7 7 22

3-050 | Unpucos Punat Paducouu YPOY 22

3-002 | A6pamoBa Mapus FOpbeBHa Nroy 15 21
[Mapudyniun Uneaap

3-138 | l'azunypoBuu KI'9Y 10 1 3 21

3-024 | BurszeB Aprem CepreeBud BHTY 3 10 20
KomnanoB Anekcannp

2-062 | BaHOBUY Uray 4 10 19

3-117 | CmupHoBa Anna ['eopruena | UTDY 10 3 19
[Tapdenos Bragumup

2-099 | CepreeBuu JIDTU 5| 2 3 2 7 19
AHuyKkoB Anekcen

3-017 | EBrenpeBnd HOYpl'Y 8 7 1 19

3-049 | UBanosa Hatanbs Cepreesna | UT'DY 15 18

3-019 | BacunbkoB Oner CepreeBuy I"opHbIii 3 9 17




9-119 | Conparxkud Oner Hukonaesuu | UTDY 0 4 10 17
Beenenckuii Hukura

2-020 | EBrenneBuu Uroy 3 4 4 16
Bunorpanosa Jlapbes

3-023 | CepreeBna Uroy 0 4 3 16
Kysnenos Kupuin

2-072 | DnyapnoBuu Ypdy 1 16

3-026 | Boponnos Jlenuc Banepseuy | UPT'TY 15

2-108 | Psanos [1aBen CepreeBuu KDY 0 15
KypaBkoB AHTOH

2-044 | ImutpueBud KasHTY 8 2 0 14
MakcumeHko Anekcanip

D-078 | Cepreesuu OVYpl'yY 10 0 0 14

3-015 | bynka JImutpuii AnekceeBuu | BHTY 10 13

3-045 | XKypasnes Erop Imutpuesnu | BHTY 3 1 12
Kapmanosa IOnus

2-056 | AnekcaHapoBHa Uroy 6 3 1 12
Hpynersip Paiixan

3-034 | TanratkbI3bl KazHTY 5) 1 1 12
JlyxbsinoB Biiagumup

3-075 | MBanoBuu IOPTTIY 0 4 2 12
BopobbeBa Mapus

2-035 | BnagmmupoBHa Bol'Y 1 11

2-134 | Hanko Auapeii Imutpuesny | OYpl'Y 2 11
JobpoBonbckuit Hukomnait

3-032 | AnexcaHapoBuY JIOTU 10

3-025 | Boponus Cepreit Banepsesuu | TITY

2-067 | KynukoB AHTOH AsiekceeBnu | YPOY 1
buuenos [Imutpuit

2-013 | AnekcanapoBud nry 2 6 8
lepbakoB Muxann

2-144 | EBrennpeBud CamI'TY 0

3-105 | PoBoBoii EBrenwii [letposnu | OYpI'Y
Epmio Hukura

3-042 | BnagumupoBud ["opHbIii 2 3 2 7
boposckoii Bsuecnas

2-014 | EBrenneBud UPI'TY 5 0 2 7
AGynnaeB bayrpipkan

3-04 | MypatoBud KasHTY 0 0

3-080 | MatBeeB MBan CepreeBuu JIOTU
Enpxun IMutpuin

3-039 | AnekcaHapoBu4 CamI'TY 0 2 0 7
Maiictpenko Hukura

2-090 | CepreeBuu CamI'TY 0 1 1 7




Bunnukos Biaagucias

2-022 | AnexcaHIpoBUY UPI'TY

2-079 | Mapau SpocnaB Muxaitnosuu | UPT'TY
TumakoBa Haranps

3-124 | BukTopoBHa OYpl'Y
Heranos Anexkceit

2-093 | AnekcanapoBud KI'CXA

2-122 | Teraii Anena BuranneBHa KI'TA
MyxamatsipoB Pymuiib

2-087 | PunaroBuu KIDY
®axpyrauHoB Pamuc

2-127 | AzaroBud KIDY
Ponuonos Cepreit

2-106 | I'eoprueBuy PTATY

3-143 | llyBanoB Anekceii FOpseBuu | TITY
AnnenkoB EBrenuii

2-005 | AnekcanapoBuy IOPI'TIY
Haypsi36exos Enaman

2-092 | Amanrenaysl KasHTY

3-077 | MakeeB Anexcannp [laBnosud | ['opHbIit
CmupaoB Ban

2-116 | BnagumupoBud UIrXTY
baxbrmkan Ocen

2-007 | BakbpIT)KAHKBI3BI KazsHTY
Kokypun Anekcanap

2-058 | AnekcanapoBud KI'CXA

2-100 | IMapdenor [ennc Cepreesuu | KI'CXA
3103uH AJIeKCaHIp

3-048 | BnagumupoBud PTATY
Owunmor EBrenuii

2-129 | AnekceeBud KIDY

3-051 | Konomnnes Mnbsi AHpeeBuy Nroy

3-107 | Pybuosa Enena FOpbeBHa nry
[enukun Muxann

3-135 | AnekceeBnu nry
HyxoBa Mapuna

2-033 | AnekcanapoBHa PrATY

2-040 | Enu Cepreii MuxaiiioBud KI'CXA

2-068 | Kynn Anuna BnagumuposHa | KI'CXA
JobpoBonbckuit Unbst

2-031 | CepreeBuu PTATY

3-114 | Cxonunne Unbs Cepreesuy | Caml' TV
Epemeliuyk Anna

2-041 | HukonaeBHa IOPTTIY




3-130

Tpommn Makcum AHapeeBUY

Tansuaunea [1asen

2-098 | CepreeBuu ["opHbrIit
XomsikoB KoHcTaHTHH

3-133 | AnekceeBuy I"opHbIit
ApucrtapxoB Kupuin

2-006 | MuxaiinmoBud UrxTry
AOynoB AObuTaiixaH

2-018 | bakThryisl KazHTY
MyxTtap6ekoB CakeH

2-088 | Tonerenynbl KasHTY
AOGamku Asekcanap

2-001 | MuxaiinoBud KI'CXA

2-065 | KysnenoB Cepreit Auapeeuy | KICXA

2-036 | Bopo6neB Jlenuc Buktopouu | KI'TA
Enuna Exarepuna

2-037 | AmutpueBHa KI'TA
Paz:xuBun AHnpeit

2-103 | AHaTonbeBUY KI'TA

2-146 | KOrait Anekceit Hukurua KI'TA

0-148 | SxoyeB Owmrm OneroBud KI'TA
Jlebenenko Muxawnn

3-073 | CepreeBuu JIDTU

2-137 | lla6poB ['ne6 HukonaeBuu PTATY
[IectokoB Jmutpuit

D-142 | Cepreeuu PTATY
Kapramosa TaTbesiHa

2-057 | [TaBnoBHa IOPI'TTY




9. QUALIFICATION TASKS WITH THE SOLUTIONS

Task 1

magnitude E;.

Solution:

R+R'=30+10=40 [Ohm] =4-R'

R
R—>R';R' =§=3—;=10 [Ohm].

L I —
R’ R’
1 1 1 '
E1-5+E2-ﬁ+\],( ﬁ(4-E1+0,5-E1+4-JK-R)
U, = 1 1 = 5 =0,9-E +8
e R
R' 4.-R' 4
Ohm’s law:
Il=(E1—U21)-%=(E1—0.9-E1—8)-%=0.01-E1—0.8
1 1 > L+, ==,
lL=(E,-U,,)-——=(0,5-E,-09-E,-8)-—=-0.01-E, -0.2
2 ( 2 21) 4'Rl ( 1 1 )40 1

0.01-E, —0.08-0,01-E,—-0,2=-1=-J,
P, =E-I,=E-(001-E-08); P.,=05-E-l,=05-E-(-0.01-0.2)

In DC linear circuitJ, =1[4/, R=30[Ohm],
E, =0,5-F, the total power of voltage sources is
D P =9,5[Watt]. The task is to determine the

> P, =, -(0.01-E, - 0.8—0.005-E, —0,1) = 0.005- E, - (E, ~180) = 0.005-( E2 ~180) = 9,5 [Watt]

E2—180-E,——> =
0.005

E2—180-E,—1900=0




X—=FE

Xy, = 90£+/8100+1900 = 90+100 — E, =90+100 [V ]
E,=190[V],E,=95[V]

|, =0.01-190-0.8=1.1 [A]; I, =—-0.01-190-0.2 = 2.1 [ A]
D P.=190-1.1-95-2.1=9,5 [Watt]
E,=-10[V],E,=-5[V]

|, =0.01-(-10)-0.8=-0.9 A; 1, =0.01-10-0.9=-0.1 [ A]
D P. =(-10)-(-0.9)+(-5)-(-0.1)=9.5[Watt]

The answer:
E,=190[V],E,=95[V]
E =-10[V],E,=-5[V]
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Task 2
Coil resistance under the frequency of @, is twice less than its inductive reactance.
How the current frequency must be varied for the power factor increases twice?

Assumption: cable resistance is independent from frequency.

Solution:

Under the conditions of problem: 2-r=a, - L
r r 1

\/r2+a)0-L2 Jri+a.rr B
To increase the power factor twice, let’s vary current frequency in k-times.

As a result for k determining we have the correlation:
r 1

2 r
Jrr+arr B [Pikiol? J1+4.1C

(Zyp=(—L
NN TR

4416-K* = 1 k=0.25
16

At the same time cos¢ =

The answer:

frequency must be decreased 4 times.




In sinusoidal current linear circuit with current
source J and resistances R = Xy = X_ =50 [Ohm]
the wattmeter shows the power of Py, =80 [Watt].
The task is to determine the ammeter reading of the
electromagnetic system and the current magnitude
of current source J.

Solution:

1. When compiling the loading diagram the wattmeter and the ammeter are
taken away as structural components. The wattmeter reading Py is determined as the
power, which is spread at pure resistances R, and the ammeter reading being the
current through the bridge simulating a measuring instrument. The elements X, and R
on the diagram trade places (fig. 4). Then let’s do the inductive isolation (fig. 5). As
the elements 2X, and R (fig. 5) form a balanced bridge (2jX.-R = 2jX.-R), then the
voltage Uy, = 0 and the current I, = 0. According to the compensating substitution
method the element — X, with the current I, = 0 are substituted with the current
source with the current J,, = 0, an after that, according to the equivalent substitution
method it is substituted with the breakage between the points a and b (fig. 6).

L 1 U |7 1
R
J 2 J 2 IRl
@D NGRS
2 X, 2%, (| L R
| ] I
Puc 4 Puc. 5 Puc. 6

2. In the diagram of fig. 6 using the known active power we determine the
voltage U and the current I, and after that we find I and I:

U =2R-R, =~/2-50-80 = 405 [V];

I, =Ry /(2R) = /80/(2-50) = 24/0.2 [A];

®




I, =U/(4X,)=405/(4-50)=0.2/5 [4].

Because of U =U current complex is =1, — jl_, then

| = «/If +12= \/(o.zJE)Z +(240.2)? =40.2+ 0.8 =1 [4].

Thus,
J=1=1[4].

3. The ammeter reading is determined according to Kirkhgoff’s first law for the
component “k” of the diagram fig. 3:

=11 =1+ ]l .
Current module

L,=J12+17 =1[4].

The answer:

the current of the current source J is 1 [A]; the ammeter reading I, is 1 [A].




There is a source of non-sinusoidal voltage in the circuit:

u(t)=120+180-+/2 - sin(100-t — 65° ) —
—160-~/2 - sin(200-t + 25° ) [V]

r, 1he characteristics of passive elements in the circuit are
following: R; = 10 [Ohm]; R, = R3 = 20 [Ohm];

L; = 0.45 [Henry]; L, = 0.15 [Henry]; C = 166.7 [uF].
The tast is to determine the ammeter reading of the
electromagnetic system.

Solution:

The standard solution with the method of superposition

120

1) u =120 [V] = const IA(B):(R +05R, )2
1 TY.IR2 e

=3 [4/;

2) u(t) = 180 V2 sin 100t [V]. The starting phase may be not taken into account.
Xiiy = 45 [Ohm], X2y = 15 [Ohm], Xy = 60 [Ohm].

The overhead parallel circuit is a breakage for the outside current, but there is
current in the circuit itself:

3) u(t) = 160 V2 sin 200 t [V]; Xi1¢) = 90 [Ohm], X5 = 30 [Ohm],
Xc(g) =30 [Ohm]

160
(R, +0.5R,)-2

L, and C form the bridge: 15, = =4 [4].

4) IA:\/I/Z-\(O)"' |§\(1)+ |i(2) =6.4 [4].

The answer:

|, =6.4 [4]




Task 5
R
é 1
C
*
w30 ||
B R N I
1
L
Y Y Y
R
% 1
AR
L
C Ic
E 3 _—
R Is */ ||
B — N i
I L —
Y Y Y
R
C 1
L

+1

+]

Uc

+1

+

The linear voltage in the
three-phase circuit is
U, =380[V]. The
resistance of resistors, a
coil and a capacitor is
R=X, = X, =100
[Ohm]Determine the
wattmeter readings.

Solution:

DR, = Re{UAC* IC}

)
UAC = Uﬂe_ﬁo

2) As X, =X.,then 1;=0.Thus, ¢, =¢;

Ubn =

:Ubn:2

5, _3U, i\

2% 28

Ne

—j120°
U,e

<1500
> Uﬂe—leo

4) R, = Re{uﬂej300

—joo°®
X€

N3U,

2 X,

ﬁuﬂ e4300
2 X,

ej?’oo}_ \/5 Uﬂ2

2 X




Task 6

After the disjunction the current through the
inductance in the transient IS

i (t)=2-05e"" [4]; =10 [Ohm] ;

—C  L=01[Henry]; C=50/uF]; E=const. The

task is to determine the voltage on the capacity
Uc (t) during the transient.

Solution:

p1:_300:—ﬁ:—R1+R2 :_1O+R2
L L 0.1

— R, =20 [Ohm]

. __E =2(R1+R2)=2
"» R +R, R+R,

i (+0)=2-0.5=15[A]

i (+0) =i, (0)=— = —"8__15=R =20 [Ohm]
i RR ReR
R, +R,

Uc(t)=U,, +U, =0+Ae™

ML

1 1 10
R, C R-C  20-50

=-1000 [1/s]

=
N
|
|
Il
|
|

The answer:

Uc (t)=30e"™" [V]




Task 7

R There is a commutation of the
z o switch “K” in DC circuit (fig.1)
4 — with the characteristics
Ryq L =0,9 [Henry], C=10°[F]
1 4 Uab(f) ! Yl !
R D b ) R,=R,=R  under t=0.
[ &7 E/S Voltage transient ugp(t) s
R, ﬁ I shqwn on fig.2. Determine the
g resistance parameters Ry, Ry, R3

. ' »{ andR..

Fig.1 Fig.2
Solution:

1. The commutation starting conditions are not zero ones, that is why, in order
to include ug(t) into the calculation we shall use the method of reduction to the
starting conditions, thus, let’s determine the voltage U,p(t) as the sum

Uy, (1) = U (1) +ug (1), where

u®(t) =0 — is the voltage when the commutation of the switch is absent;

ul(t) — is the voltage when the commutation of the switch is present.

The voltage u%(t) calculation
is done in the diagram, given on

_|I:|_"— fig. 3. The diagram is formed from

« : )

@ I the_one (flg.l)_ by vo_Itage zeroing

R4 5 (£ =0) and switching in parallel the

b L | a ng switch K and the current source

R £ 7 "R_J:'_" | =E/R,, which is directed as the

et b e+ 1—a opposed one to the current I in the
R, L K\‘F diagram fig. 1.

Fig.3 Fig.4

2. The transient will look like as one shown on fig. 2, if there is an indifferent
resonance in the diagram, that is

@/




R, = —— R/2=./L/C =30 [Ohm].
Consequently, R, =R, =R =60 [Ohm].

3. The diagram under the indifferent resonance is shown on fig. 4. The voltage
as the result of commutation is

RR, E
=ult) =1, —4t-=—.
ab() () R R 8

Having done the substitution |, = E/R, , we get
E RR, E

R, R,+R, 8°

Subject to numerical values of R; and R there will be

E 3R, _E
60 30+R, 8
Hence,
4R, =R, +30; R, =10 [Ohm].
The answer:

the resistances are R, = R,= 60 [Ohm]; R; = 30 [Ohm]; R, = 10 [Ohm].
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11. THE ANNOUNCEMENT ABOUT THE RESULTS OF THE
COMPETITION

International Student Competition
on Theoretical and General Electrical Engineering

among the students of electrotechnical and electrical power specialities.

Ivanovo State Power Engineering University (ISPEU) and Russian National Committee of
International Council on Large Electric Systems (CIGRE RNC) under the support of OJSC «The
System Operator of the United Power Systemy, JSC "Territorial Generating Company #2" and Charity
fund «Reliable Young Generation» have successfully held the International Student Competition
on Theoretical and General Electrical Engineering among the students of electrotechnical and
electrical power specialities April 22-24, 2014.

The aim of this Competition was to improve the quality of specialists’ preparation on
electrotechnical and electrical power specialities, increase students’ interest for the profession they
have chosen, find out talented young people and form personnel potential to organize research,
design, production and administrative activity.

The competitions on Theoretical and General Electrical Engineering have a long history.
The first competitions were held in ISPEU in the 1960-s. In September, 1981 there was held an All-
Russian round of the All-Union Competition on Theoretical Basics of Electrical Engineering in
ISPEU.

Since 2006 the Competition has been held as the 2™ round of the All-Russian Competition.
This year the Competition has become international one thanks to the participation of the students
from Kazakhstan and Belarus. The participants from the Ukraine couldn’t take part because of the
objective reasons. The number of the participants exceeded 130 people.

The students of the following higher educational institutions took part in the Competition:

Kazakh National Technical University (Almaty, Kazakh Republic)

Belarusian National Technical University (Minsk, Republic of Belarus)

Vologda State University (Vologda, Russia)

South-Russian State Polytechnic University (Novocherkassk, Russia)

Kovrov State Technological Academy (Kovrov, Russia)

lvanovo State Power Engineering University (Ivanovo, Russia)

Kazan State Energetic University (Kazan, Tatarstan Republic)

Saint Petersburg Electrotechnical University “LETI” (Saint-Petersburg, Russia)
Novosibirsk State Technical University (Novosibirsk, Russia)
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10. National Mineral Resources University «University of Mines» (Saint-Petersburg,
Russia)

11. Samara State Technical University (Samara, Russia)

12. National Research Tomsk Polytechnic University (Tomsk, Russia)

13. Rybinsk State Aviation Technical University (Rybinsk, Russia)

14. lvanovo State University of Chemistry and Technology (lvanovo, Russia)

15. Kostroma State Agricultural Academy (Kostroma, Russia)

16. National Research Irkutsk State Technical University (Irkutsk, Russia)

17. Penza State University (Penza, Russia)

18. Ural Federal University (Yekaterinburg, Russia)

19. National Research South-Ural State University (Chelyabinsk, Russia)

The students had 4 hours to solve the competition tasks. The participants were offered 7
tasks on 4 following subjects:

1. DC circuits

2. AC circuits including nonsinusoidal current

3. Three-phase circuits

4. Transients in linear electric circuits of the first and the second order

In addition to the teachers from ISPEU TBEE department the jury also consists of the team
representatives or teachers from other higher educational institutions, which take part in the
Competition. The jury assessed each work very attentively and fairly; the results were unknown till
the moment of deciphering the works and the summing-up.

There was organized a big cultural program for the participants of the Competition. On
Tuesday, April 22, the teams could take a closer look at Ivanovo during the coach tour. The
students saw its historical streets and different architectural monuments.

There were several admirable trips for the participants after the Competition on April 23. At
first the students went to Plyos which situated on the Volga River. The tour guide showed the main
sights of the town, the students took a lot of pictures and bought some souvenirs. After that the
students went to Kostroma State District Power Plant in VVolgorechensk. They saw a switch-gear,
autotransformers, a turbine room with turbines, generators and boilers. The station unit of 1200 MV
impressed the students most of all. In the evening the students had gala dinner. They could become
more acquainted with each other.

The ceremony of the winners’ awarding was held on April 24 in room B-301. The ceremony
was opened by Sergey Tararykin, the rector of ISPEU, and Vladimir Tutikov, the vice-rector of
ISPEU. The winners were awarded according to the results of the team championship and the
individual one.

@/




The list of the winners in the team championship:

Ne The name of the higher educational institution Sum of points | Team place
1 Novosibirsk State Technical University 210 1
2 Ural Federal University 148 2
3 Ivanovo State Power Engineering University 136 2
4 Saint Petersburg Electrotechnical University “LETI” 131 3
5 Kazan State Energetic University 124 3
6 Belarusian National Technical University 117 3
7 National Research Tomsk Polytechnical University 97 4
8 South-Russian State Polytechnic University 96 4
9 National Research South-Ural State University 83 5
10 National Research Irkutsk State Technical University 80 5
11 Penza State University 57 6
12 Samara State Technical University 51 6
13 Kazakh National Technical University 37 7
14 | National Mineral Resources University «University of Mines» 27 8
15 Kostroma State Agricultural Academy 12 9
16 Rybinsk State Aviation Technical University 11 9
17 Kovrov State Technological Academy 5 10

The results of the individual championship:
Ne Name and Points Higher educational institution
surname

The 1% prize | Gleb Nesterenko 59 Novosibirsk State Technical University
The 2™ prize Roman Tjutin 54 Novosibirsk State Technical University
The 3" prize II'ja Tarasov 59 National Research _Irkut_sk State Technical

University

The 4th year ISPEU student, Sergei Kononov, took part out of competition because
of “The Regulations on International Student Competition on Theoretical and General
Electrical Engineering” and come the head of overall ranking. That’s why the jury made the
decision to award him with the diploma “For the Ist Prize on overall ranking” and V.Y.
Ilushko, the deputy chief engineer of JSC "Territorial Generating Company #2" presented

him the certificate for 10000 rubles.

The winners in the team test were awarded with the diplomas and books about the history of

electrical engineering.

@
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The winners in the individual championship were awarded with the diplomas. CIGRE RNC
gave their own presents to the winners: money prizes at the rate of 5000, 3000 and 1000 rubles
respectively, T-shirts with symbols of CIGRE RNC and books on power industry.

After the rewarding there was organized the round-table discussion Electrotechnical
Education: Problems and Prospects. The participants shared their opinions about the Competition
and said many thanks concerning the organizers of the Competition. There was an offer to make the
competition annual.

The participants discussed the main problems of teaching and preparing specialists of
electrical power and electrotechnical spheres.

In the context of the round-table Serov V.A., the leading expert of JSC «System Operator of
the United Power System» (JSC «SO UPSy), told the participants of the Competition about the
personnel policy of JSC «SO UPS» and the outlooks for job placement in the company.

The team leaders noted a high level of the Competition organization, the opportunity to
communicate with each other, discussed the plans for the future partnership and offered to make the
Competition annual.
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12. PICTURE REPORT OF THE COMPETITION

The Competition Opening Ceremony

The welcoming speech of Vladimir Tutikov, the
vice-rector on the research work of ISPEU

The welcoming speech of Arkiy Makarov,
the Head of the Competition organization,

The general view of the room

»»»»»
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The welcoming speech of Alexander Sorokin,
the Dean of ISPEU Electrical Power Engineering
Faculty




The pictures of the teams taking part in the
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During the Competition




The round-table discussion with the team leaders




The winners’ awarding
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The congratulation speech of Arkadiy
Makarov, the Head of the Competition
organization, ISPEU

The congratulation speech of the representative of
JSC «System Operator of United Power System»
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The congratulation speech of V.Y. llushko, the
deputy chief engineer of JSC "Territorial
Generating Company #2"
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The awarding of Sergey Kononv, the student of
ISPEU, for the 1 prize in overall ranking




Sergey Tararykin the rector of ISPEU awarded the winners of the Competition
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The awarding of II'ja Tarasov, the student of
National Research Irkutsk State Technical
University, for the 3" prize in the individual
chmpionship
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The awarding of Gleb Nesterenko, the student of
Novosibirsk State Technical University, for the 1%
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prize in the individual championship
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The aarding of students of Saint Petersburg
Electrotechnical University “LETI” for the 3" prize
in the team championship
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The awarding of Roman Tutin, the student of
Novosibirsk State Technical University, for the 2™
prize in the individual championship

The awarding of students of Belarusian National
Technical University for the 3" prize in the team
championship

The awarding of students of lvanovo State Power
Engineering University for the 2" prize in the team
championship
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The awarding of students of Ural Federal The awarding of students of Novosibirsk State
University for the 2™ prize in the team Technical University for the 1% prize in the team
championship championship
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The picture of the participants of the International Student Competition

on Theoretlcal and General Electrical Engmeermg part 1
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The picture of the participants of the International Student Competition
on Theoretical and General Electrical Engineering part 2







