ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE
Course Name Low Voltage Systems
Cod S ¢ Local ECTS Course Implementation, Hours/Week
ode emester Credits Credits Theoretical Tutorial Laboratory

EEM208 4 3 5 2 0 2
Department/Program | Electrical and Electronics Engineering
Course Type Compulsory | Course Language Turkish
Course Prerequisites | None
Course Category by S Basw Erlsglpeerln Eng neerng General Education
Content. % ciences g Science esign

’ 0% 60% 40% 0%

Course Description

Scope and introduction of low voltage systems,

Basic concepts related to low voltage systems, basic information and indoor low
voltage installation voltage drop calculations, reactive power compensations,
principles of grounding and design principles

Course Objectives

To teach the students low voltage systems, reactive power compensation, grounding
systems, basic concepts and basic information, power, energy and conductor
cross-section calculations, indoor low voltage installation project preparation
principles

Course Learning

The students who take the course;

I. Explain the low voltage fields of electrical and electronics engineering.

II. Can perform current, voltage, power and energy calculations in low voltage
facilities, explain the calculations and project principles of reactive power
compensation.

Out ) . . C . .
uteomes III. Can explain grounding principles, lighting principles, perform indoor
installation voltage drop and cross section calculations, explain basic principles
of smart building. Can explain the principles of interior plumbing projecting.
Textbook I Diisiik Gerilim Gii¢ Sistemleri, Siikkrii Ozen, EMO yayinlari, 2017

II.  Aydinlatma Teknigi, Muzaffer Ozkaya, Birsen yaynevi, 1986.
III.  IEC 60364 Series Standards

Other References

I.  Algak gerilim sistemleri ders notu, Mehmet Akif SENOL
II.  Elektrik i¢ Tesisleri Yonetmeligi
II.  Elektrik Tesislerinde Topraklamalar Yonetmeligi

Homework &
Projects

Students will be given two homework to better understand the lesson and these
homework will be collected two weeks later. Homework questions can be used in
exams.

Laboratory Work

I.  Reactive power compensation systems test
II.  Indoor low voltage mounting and installation test
Il. Selectivity testing in fuses

Computer Use

Projects are required to be drawn using “autocad” program

Other Activities

Students are responsible for 4 tutorial throughout the semester. Questions that shared
with the students will be collected from each student with their solutions just before
every tutorial hours.

Assessment Criteria

Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2-3 5%
Homework 2 5%




Projects

Term Paper/Project 2 5%
Laboratory Work 2 5%
Other Activities

Final Exam 1 50%

Course Plan

Weeks Topics Course Outcomes
1 Low Voltage Systems, General Definitions and Explanations 1
2 Phasors, Single phase circuit solutions, Inductive, capacitive and I
resistive phasor diagrams
3 Current, voltage, complex, apparent, active and reactive powers I
in single phase systems,
4 Circuit solutions in three phase systems, current, voltage, II
complex, apparent, active and reactive forces, star and triangular
bindings, symmetric and unbalanced loads
5 Low voltage active, reactive energy calculations, energy tariffs II
and measurements, fuses, counter connections and measurement
transformers and connections
6 Reactive power compensation in single-phase and three-phase I
systems,
7 The importance of mechanical, energy loss, voltage drop, IL, I
heating and economical sizing in conductor selection, d.a. and
a.a. voltage drop calculations in low voltage 1 and 3 phase radial
networks and internal power plant
8 Midterm
9 Principles of grounding, basic concepts, TN, TT and IT 1L, I
networks, principles, principles of sizing
10 General rules of lighting and lighting 11, 111
11 Basic concepts of electrical low voltage installations, lighting 1L, 1T
principles and circuits, indoor low voltage installations materials
and devices
12 Principles of projecting of low voltage installations, Introduction IL, I
of related regulations, directives
13 SELV and PELV circuits, other types of low voltage installation, 11, TII
basic principles in smart buildings
14 Preparation of indoor low voltage installation and reactive power 1L, 1T
compensation project preparation
15 Final Exam
16 Final Exam
Relationship between the Course and Program
Program Outcomes Level of Contribution
1 |12 [3]4([S5
an ability to identify, formulate, and solve complex engineering problems
1 by applying principles of engineering, science, and mathematics X
an ability to apply engineering design to produce solutions that meet
2 | specified needs with consideration of public health, safety, and welfare, as | x
well as global, cultural, social, environmental, and economic factors




an ability to communicate effectively with a range of audiences

an ability to recognize ethical and professional responsibilities in
engineering situations and make informed judgments, which must consider
the impact of engineering solutions in global, economic, environmental, and
societal contexts

an ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals,
plan tasks, and meet objectives

an ability to develop and conduct appropriate experimentation, analyze, and
interpret data, and use engineering judgment to draw conclusions

an ability to acquire and apply new knowledge as needed, using appropriate
learning strategies

Course Coordinator | Dr. Ercan AYKUT

25.09.2023




ISTANBUL GELISIM UNIVERSITESI

DERS KATALOGU
Dersin Adi Alcak Gerilim Sistemleri
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yartyih Kredisi Kredisi Teori Uygulama Laboratuvar

EEM208 4 3 5 2 0 2
Boliim / Program Elektrik Elektronik Miihendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkge
Dersin Onkosullart Yok
Dersin icerize G& Temel Temel Miihendislik Insan ve Toplum
Kzgl‘;rfseinge ore Bilimler Miihendislik Tasarim Bilimi

gorist, 7o 0% 60% 40% 0%

Dersin Igerigi

Algak gerilim sistemlerinin kapsami ve tanitilmasi, Algak gerilim sistemleri ile ilgili
temel kavramlar, temel bilgiler ve i¢ tesisat gerilim diisimii ve reaktif giic
kompanzasyonu hesaplamalari ile tasarim ilkeleri

Dersin Amaci

Ogrencilere algak gerilim sistemlerini, reaktif gii¢ kompanzasyonunu, topraklama
sistemlerini tanitmak, temel kavramlar1 ve temel bilgileri 6gretmek, gii¢, enerji ve
kesit hesaplamalar1 yaptirmak, i¢ tesisat proje ilkelerini 6gretmek

Dersin Ogrenme
Ciktilar:

Bu dersi bagariyla alan 6grenciler;

L. Elektrik-elektronik miithendisliginin algak gerilim ugras alanlarini
aciklayabilir.

II. Algak gerilim tesislerinde akim, gerilim, gii¢ ve enerji hesaplamalarini
gerceklestirebilir, Reaktif giic kompanzasyonunu hesaplamalarini ve
projelendirme ilkelerini agiklayabilir.

III. Topraklama esaslarini, aydinlatma ilkelerini agiklayabilir, i¢ tesisat
gerilim diisiimii ve kesit hesaplamalarini gergeklestirebilir, akilli bina

temel ilkelerini aciklayabilir. I¢ tesisat projelendirme ilkelerini aciklayabilir.

Ders Kitabi I.  Diisiik Gerilim Giic Sistemleri, Siikrii Ozen, EMO yaynlari, 2017
II.  Aydimlatma Teknigi, Muzaffer Ozkaya, Birsen yaynevi, 1986.
II.  IEC 60364 Series Standards
Diger Kaynaklar I.  Algak gerilim sistemleri ders notu, Mehmet Akif SENOL

II.  Elektrik I¢ Tesisleri Yonetmeligi
III.  Elektrik Tesislerinde Topraklamalar Y6netmeligi

Odevler ve Projeler

Ogrencilere dersi daha iyi anlamalar1 amaci ile 2 6dev verilecek ve bu ddevler iki
hafta sonra toplanacaktir. Odev sorularindan sinavlarda yararlanilabilir.

Laboratuvar
Calismalari

I.  Kompanzasyon sistemleri deneyi
II.  Elektrik i¢ tesisat montaj seti deneyi
III.  Sigortalarda selektivite deneyi

Bilgisayar Kullanimi

Projelerin autocad programi kullanilarak ¢izilmesi istenmektedir

Diger Aktiviteler

Ogrenciler dénem boyunca 4 soru ¢dziimii uygulamasindan sorumludur. Ogrencilerle
onceden paylasilan sorularin ¢éziimleri her soru ¢6ziimii saatinde her bir 6grenciden
toplanacaktir.

Basarim Kriterleri

Faaliyetler Say1 Degerlendirmedeki Katkisi, %
Y1l I¢ci Smavlar (Ara Sinavlar) 1 30%

Kisa Sinavlar 2-3 5%

Odevler 2 5%

Projeler

Donem Odevi/Projesi

Laboratuvar Calismasi 1 5%




Diger Uygulamalar

Final Smavi 1

50%

Ders Plami

Hafta Konular

Dersin Ciktilar:

Alcak gerilim sistemleri, Genel Tanimlar ve Aciklamalar

I

Fazorler, Tek fazli devre ¢6ziimleri, Endiiktif, kapasitif ve
rezistif fazor diyagramlari

II

Tek fazl sistemlerde akim, gerilim, kompleks, goriinen, aktif ve
reaktif giicler,

II

Ug fazl1 sistemlerde devre ¢oziimleri, akim, gerilim, kompleks,
goriinen, aktif ve reaktif giicler, Y1ldiz ve liggen baglamalar,
simetrik ve dengesiz yiikler

II

Alcak gerilimde aktif, reaktif enerji hesaplamalari, enerji
tarifeleri ve olgiimler, sigortalar, sayag¢ baglantilar1 ve olgii
transformatorleri ve baglantilar

II

Tek fazli ve ti¢c fazli sistemlerde reaktif giic kompanzasyonu,

II

Mekanik, enerji kaybi, gerilim diisiimii, 1sinma ve ekonomik
bakimdan boyutlandirmanin iletken se¢imindeki 6nemi, d.a. ve
a.a. alcak gerilim 1 ve 3 fazli radial sebekelerde ve i¢ tesiasatta
gerilim diistimii hesaplamalari

11, 111

Ara Sinav

Topraklama prensipleri, temel kavramlar, TN, TT ve IT
sebekeler, ilkeler, boyutlandirma esaslari

III

10

Aydinlatma ve aydinlatmanin genel kurallari

III

11

Elektrik i¢ tesisleriyle ilgili temel kavramlar, aydinlatma
devreleri, i¢ tesisat malzemeleri,

III

12

Elektrik i¢ tesislerinin projelendirilme esaslari, Ilgili
yonetmeliklerin tanitilmasi,

I

13

SELV ve PELV devreleri, diger ig tesisat tiirleri, akilli binalarda
temel ilkeler

III

14

Elektrik i¢ tesis ve kompanzasyon projesinin hazirlanmasi

1L, 111

15

Final Sinavi

16

Final Sinavi

Dersin Programla iliskisi

Program Ciktilar:

Katki Seviyesi

1 12314

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik
miihendislik problemlerini tanimlama, formiile etme ve ¢dzme becerisi

X

Halk saghigi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal,
cevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan
cozlimler {iretmek i¢in mithendislik tasarimini uygulama becerisi

Cesitli izleyicilerle etkili bir sekilde iletisim kurma becerisi

Miihendislik durumlarindaki etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal
baglamlardaki etkisini dikkate almas1 gereken bilgiye dayali kararlar verme
becerisi




Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayict bir ortam
yarattig1, hedefler belirledigi, gorevleri planladig1 ve hedeflere ulastig1 bir
ekipte etkili bir sekilde caligabilme becerisi

Uygun deney gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve
sonuglara varmak i¢in mithendislik yargisini kullanma becerisi

Uygun 6grenme stratejilerini kullanarak yeni bilgileri gerektigi gibi edinme
ve uygulama becerisi

Dersin Koordinatérii | Dr. Ogr. Uyesi Ercan AYKUT

Tarih

25.09.2023




