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Dersin Adi:

Course Name:

Elektrik Tesislerinde Giivenlik

Safety in Electrical Installations

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yartyilt Kredisi AKTS Kredisi Ders Uygulama Laboratuar

(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) | (Tutorial) (Laboratory)
ELK 344/344E 6 3 5 3 0 0
Boliim / Program Elektrik Miihendisligi / Elektrik Mithendisligi
(Department/Program)  [(Electrical Engineering / Electrical Engineering)
Dersin Tiirii Se¢meli Dersin Dili

. Tiirkge/ingilizce

(Course Type) (Elective) (Course Language) (Turkish/English)
Dersin Onkosullari Yok
(Course Prerequisites) (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - 30 70 -
by Content, %)

Dersin Igerigi

(Course Description)

Sebekelerde arizalar ve etkileri. Insan iizerinden gegen  akimin etkileri. Elektrik kazalar

IEC6034 ve ulusal standartlar. Algak gerilim sebeke tipleri ve korumanin koordinasyonu. Algak
ve yiiksek gerilim sebekelerindeki giivenlik dnlemleri. Artik akim anahtarlari. Asiri akim koruma
cihazlari. Koruma iletkenin kesitinin se¢ilmesi. Algak gerilim sebekelerindeki asirt gerilimler ve
asirt gerilime karsi koruma. Topraklama ve elektrot tipleri. Algak ve yiiksek gerilim
sebekelerindeki topraklama sisteminin tasarlanmasi. Topraklama tesislerinde O6l¢iin
yontemleri.Binalarin yangina karsi korunmasi. Elektronik ekipmanlarin topraklanmasi

Faults and fault effects in network. Current effects on human. Electrical injures, IEC6034 and
national standards. Low voltage network types and protection coordination, Safety precautions in
low voltage and high voltage Networks. Residual current protective devices. Protection
equipment of over current. Selection of cross section of protection earth line. Overvoltages in
low voltage systems and Protection of low voltage systems against overvoltage. Grounding,
electrode types. Design of grounding systems in low voltage and high voltage systems.
Measurement methods in grounding systems. Protection of buildings against fire. Grounding of

electronic equipment.

Dersin Amaci

(Course Obijectives)

1) Algak ve yiiksek gerilim sebekelerinde giivenlik dnlemlerini 6grenmek,

2) Giig sistemlerinde topraklamanin nasil yapildigini 6grenmek,
3) Asiri gerilimlerin etkilerini 6grenmek,

4) Yangina kars1 koruma.

1) To learn safety precautions in low and high voltage networks,
2) To learn how to do grounding in the power systems,
3) To learn the effects of overvoltage,

4) To protect against fire.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi bagartyla tamamlayan dgrenciler;

1) Elektrik tesislerinde dogrudan ve dolayli dokunmaya kars1 alinmasi gereken giivenlik
onlemlerini 6grenmek,

2) Giivenlik le ilgili ile ilgili ulusal ve uluslararasi standart ve yonetmeliklerin 6grenilmesi,

3) Elektrik sebekelerinde ve endiistriyel tesisde topraklama tesisinin tasarimi ve elektronik
cihazlarin topraklanmasi,

4) Algak gerilim sebekelerinde asir1 gerilimlere kars1 korunmasi

becerilerini kazanacaklardir.

Students who pass the course will be able to;

1) Learn safety precautions methods against direct and indirect contact in power systems,

2) Learn a knowledge of national and international standards about electrical safety,

3) Design of grounding systems in power systems and industrial systems and grounding of
electronic equipment,

Protection against over voltage.
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Odevler ve Projeler

(Homework & Projects)

Dénem projesi verilmektedir.

Term project is being given.

Laboratuar Uygulamalari

(Laboratory Work) -
Bilgisayar Kullanim MATLAB
(Computer Use) MATLAB
Diger Uygulamalar Teknik Gezi

(Other Activities)

Technical Visits

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

(Activities) (Quantity)
Y1l I¢i Sinavlari 2
(Midterm Exams)

30

Kisa Sinavlar
(Quizzes)

Odevler 5
(Homework)

10

Projeler
(Projects)

Dénem Odevi/Projesi 1
(Term Paper/Project)

10

Laboratuar Uygulamast
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1
(Final Exam)

50




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Algak gerilim sebekelerinde hatalar ve etkileri (1)

2 Algak gerilim sebekelerinde giivenlik (1),(2)
3 Dogrudan dokunmaya karsi giivenlik (1),(2)
4 Algak gerilim sebekelerinde dolayli dokunmaya karsi alinan giivenlik (1),(2),
5 Artik Akim anahtar1 (1),(2)
6 Koruma ayirmasi ve elektriksel ayirma ile koruma (1),(2)
7 Asirt akim koruma cihazlari (1),(2)
8 Algak gerilim sebekelerindeki agir gerilimler (4

9 Koruma iletkenin iletken kesidinin hesaplanmasi (3)
10 Topraklama elektrot tipleri, Topraklama yayilma direncinin hesaplanmasi (3)
11  [Topraklama direncinin Slgiilmesi (1),(3)
12 Algak ve orta gerilim sebekelerinde topraklama sistemlerinin tasarimi (3)
13 [Binalarin yangina kars1 korunmasi (1)
14 Elektronik ekipmanlarin topraklanmasi (4

COURSE PLAN
Course
Weeks Topics Outcomes

1 Faults and fault effects in low voltage systems (1)

2 Safety in low voltage networks (1),(2)

3 Safety against indirect contact (1),(2)

4 Protection precautions in low voltage networks (1),(2),

5 Residual current protective devices (1),(2)

6 Protective insulation, protective by electrical separation, (1),(2)

7 Protection equipment against over current (1),(2)

8 Over voltages in low voltages systems (4

9 Calculation of cross section of protection earth line 3)

10 Grounding, electrode types, calculation of grounding resistance of electrodes (3)

11 Measurement grounding resistance (1),(3)

12 Design of grounding systems in low voltage and medium voltage systems 3)

13 Protection of buildings against fire (1)

14 Grounding of electronic equipment (4




Dersin Elektrik Miihendisligi Programiyla liskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2] 3
a [Matematik, bilim ve miihendislik bilgilerini uygulama becerisi +
b |Uygun sonuglara ulasmak lzere verileri analiz etmek ve yorumlamak kadar elektrik +
miihendisligi ile ilgili deneyler tasarlama ve yiiriitme becerisi
c |Istenen gereksinimleri kargilamak tizere bir elektrik sistemi, bileseni veya islemini +
tasarlama becerisi
d | Cok disiplinli ekiplerde ¢aligma becerisi +
e | Elektrik miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi +
f |Profesyonel ve etik sorumluluklari anlagilmasi +
g |So6zlii ve yazili ortamlarda etkin iletisim becerisi +
h | Miihendislik ¢6ziimlerinin kiiresel ve sosyal ¢er¢evedeki etkilerini anlamak igin gerekli +
kapsamli egitim
i | Yasam boyu 6grenme ihtiyacinin tanimlanmasi ve siirdiirme becerisi +
j |Cagiidas konular ve bunlarin mithendislik alanindaki etkileri hakkinda bilgi edinme +
k | Elektrik mithendisligi uygulamalari i¢in gerekli teknikleri, becerielri ve modern +
mithendislik araglarini kullanma becerisi
I [Elektrik miihendisligi uygulamalari i¢in karmasik sistemleri tasarlamak ve analiz etmek +
icin uygulamali elektronik, bilgisayar ve bilisim sistemleri hakkinda bilgi edinme
1: Az, 2: Kismi, 3: Tam
Relationship between the Course and Electrical Engineering Curriculum
Level of
Program Outcomes Contribution
11 2| 3
a |an ability to apply knowledge of mathematics, science, and engineering +
b |an ability to design and conduct experiments in electrical engineering, as well as to +
analyze and interpret data to reach an appropriate conclusion
c |an ability to design an electrical system, component, or process to meet desired needs +
d [an ability to function on multi-disciplinary teams +
e |an ability to identify, formulate, and solve electrical engineering problems +
f |an understanding of professional and ethical responsibility +
g |an ability to communicate effectively in both oral and written fashion +
h | the broad education necessary to understand the impact of engineering solutions in a +
global and societal context
i |arecognition of the need for, and an ability to engage in life-long learning +
j |aknowledge of contemporary issues and their impact on engineering profession +
k |an ability to use the techniques, skills, and modern engineering tools necessary for +
electrical engineering practice
I |aknowledge of applied electronics, computer and information systems to design and +
analyze complex systems for electrical engineering applications
1: Little, 2: Partial, 3: Full
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