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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Electrical Energy Storage Systems / Electrical Energy Storage Systems

Ders Kodu / Course Code

9105036872020

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Third Cycle / Third Cycle

Ders Akts Kredi / ECTS 8.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci, 6grencilere elektrik enerjisi depolama teknikleri, tasarimi ve performans
degerlendirmesi konularinda bilgi vermektir.

The aim of this course is to teach students fundamentals of electrical energy storage
systems and to give knowledge about design, modeling and performance evaluation

igerigi / Content

Bu ders, fotovoltaik ve yenilenebilir hibrit glic santralleri agirlikh elektrik enerjisi
sistemlerinin depolama tekniklerini ve uygulamalarini kapsamaktadir. Dersin igerigi,
elektrik enerjisi depolama sistemlerinin temelleri, farkli uygulama tekniklerinin ve
bilesenlerinin tanitimi, tasarimi, modellenmesi, glvenilirlik ve kalite parametrelerinin
tanimlanmasi, performans degerlendirmesi ve teknik-ekonomik fiziblite calismalar
yapilmasi yontemlerinden olusmaktadir.

This course covers the storage techniques and applications of photovoltaic and
renewable hybrid power plants. The content of the course consists of the
fundamentals of electrical energy storage systems, introduction, design, modeling of
different application techniques and components, identification of reliability and quality
parameters, performance evaluation and technical-economic feasibility studies.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Elbaset, A. A. and Abdelwahab, S. A. M, 2019, Performance Analysis of Photovoltaic
Systems with Energy Storage Systems, Springer Nature Switzerland.

Rufer, A., 2018. Energy Storage: Systems and Components, CRC Press, Taylor & Francis
Group, USA.

Kim, Y. and Chang, N., 2014, Design and Management of Energy-Efficient Hybrid
Electrical Energy Storage Systems, Springer International Publishing, Switzerland.
Barnes, F. S. and Levine, J. (Editors), 2011. Large Energy Storage Systems, CRC Press,
Taylor & Francis Group, USA.

Elbaset, A. A. and Abdelwahab, S. A. M, 2019, Performance Analysis of Photovoltaic
Systems with Energy Storage Systems, Springer Nature Switzerland.

Rufer, A., 2018. Energy Storage: Systems and Components, CRC Press, Taylor &
Francis Group, USA.

Kim, Y. and Chang, N., 2014, Design and Management of Energy-Efficient Hybrid
Electrical Energy Storage Systems, Springer International Publishing, Switzerland.
Barnes, F. S. and Levine, J. (Editors), 2011. Large Energy Storage Systems, CRC
Press, Taylor & Francis Group, USA.




Ogretim Uyesi (Uyeleri) / Faculty Dr. Ogr. Uyesi Mete Gubukgu
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 1.Elektrik enerjisi depolama sistemlerinin galisma mantigini anlamak. 1.To understand the fundemental concepts of electrical energy storage systems.

2 2.Farkli elektrik enerjisi depolama teknikleri ve uygulamalar hakkinda bilgi sahibi olmak. 2.To have knowledge about different electrical energy storage techniques and applications.

3 3.Elektrik enerjisi depolama sistemlerinin tasarim parametrelerini anlamak. 3.To understand the design parameters of electrical energy storage systems.

4 4'.EI.ektriI'< gnerjisi depolama sistemlgrinin ke}litesi'ni've gijvgnilirligini etkileyen parametreler hakkinda 4.To have Inowledge about the parameters affecting the quality and reliability of electrical energy
bilgi sahibi olmak ve performans degerlendirmesini yapabilmek. storage systems and to be able to evaluate performance.

5 5.Elektrik enerjisi depolama sistemlerine iliskin teknik ve ekonomik fizibilite galismalari yapabilmek. gy-g?etﬁfséble o conduct technical and economic feasibility studies on electrical energy storage

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Giris, Temel Kavramlar
Introduction, Basic Concepts
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Elektrik Enerjisi Depolama Teknikleri ve Ozellikleri
Electrical Energy Storage Techniques and Features
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Elektrik Enerjisi Depolama Teknikleri ve Ozellikleri
Electrical Energy Storage Techniques and Features
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Elektrik Enerjisi Depolama Teknikleri ve Ozellikleri
Electrical Energy Storage Techniques and Features
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Ornek Saha incelemeleri: Elekirik Enerjisi Depolama Uygulamalari

Case Studies: Electrical Energy Storage Applications
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Ornek Saha incelemeleri: Hibrit Depolama Uygulamalari
Case Studies: Hybrid Storage Applications
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Tasarim ve Modelleme Parametreleri
Design and Modeling Parameters
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 ARA SINAV
MIDTERM EXAM
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Guvenilir bir Elektrik Enerjisi Depolama Sistemi Tasarimi
Designing a Reliable Electric Power Storage System
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Givenilir bir Elektrik Enerjisi Depolama Sistemi Tasarimi
Designing a Reliable Electric Power Storage System
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1M Elektrik Enerjisi Depolama Sistemlerindeki Kayiplarin Hesaplanmasi

Calculation of Losses in Electric Energy Storage Systems
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Elektrik Enerjisi Depolama Sistemlerinin Performans Degerlendirmesi
Performance Evaluation of Electric Energy Storage Systems
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Elektrik Enerjisi Depolama igin Kalite ve Giivenilirlik incelemeleri
Quality and Reliability Reviews for Electric Energy Storage
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Elektrik Enerjisi Depolama igin Kalite ve Givenilirlik incelemeleri
Quality and Reliability Reviews for Electric Energy Storage
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Ornek Olay incelemesi ile Fizibilite Raporu Hazirlanmasi
Preparation of Feasibility Report with Case Study
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 |Ornek Olay incelemesi ile Fizibilite Raporu Hazirlanmasi

Preparation of Feasibility Report with Case Study
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities NSayl / Percentage of
umber S o
Contribution (%)
Ara Sinav / Midterm Examination 1 40
Ara Sinav Icin Bireysel Galisma / Individual Study for Mid term Examination 1 60
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi icin Bireysel Calisma / Individual Study for Final Examination 1 60
Final Sinavi / Final Examination 1 40
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Derse Katilim / Attending Lectures 15 3.00 45.00
Rapor Hazirlama / Report Preparation 1 35.00 35.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 15 3.00 45.00
Bireysel Calisma / Self Study 15 2.00 30.00
Tartisma / Discussion 15 2.00 30.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Rapor Sunma / Report Presentation 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 8 3.00 24.00
Makale Kritik Etme / Criticising Paper 1 25.00 25.00
Toplam / Total: 73 79.00 240.00

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 240.00/30.00 = 8.00 ~ 8.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 240.00 / 30.00 = 8.00 ~ 8.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.1.Elektrik enerjisi depolama
sistemlerinin galisma mantigini
anlamak. / 1.To understand the
fundemental concepts of
electrical energy storage
systems.

2.2.Farkl elektrik enerijisi
depolama teknikleri ve
uygulamalari hakkinda bilgi
sahibi olmak. / 2.To have 4 4 5 5 5 5 3
knowledge about different
electrical energy storage
techniques and applications.

3.3.Elektrik enerjisi depolama
sistemlerinin tasarim
parametrelerini anlamak. / 3.To
understand the design
parameters of electrical energy
storage systems.

4.4 Elektrik enerjisi depolama
sistemlerinin kalitesini ve
guvenilirligini etkileyen
parametreler hakkinda bilgi
sahibi olmak ve performans
degerlendirmesini
yapabilmek. / 4.To have 5 4 5 5 5 5 4
Inowledge about the
parameters affecting the quality
and reliability of electrical
energy storage systems and to
be able to evaluate
performance.

5.5.Elektrik enerjisi depolama
sistemlerine iligkin teknik ve
ekonomik fizibilite galismalan
yapabilmek. / 5.To be able to
conduct technical and
economic feasibility studies on
electrical energy storage
systems.

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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