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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Reliability of Photovoltaic Power Systems / Reliability of Photovoltaic Power Systems

Ders Kodu / Course Code

9105035652014

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second 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, fotovoltaik gli¢ sistemlerinin kalite ve guvenilirlik gereksinimlerinin
ogretilmesidir.

The aim of this course is to teach the quality and reliability requirements of
photovoltaic power systems.

igerigi / Content

FVGS uygulamalari ve bilesenlerinin tanitimi, Guvenilirlik ve kalite parametrelerinin
tanimlanmasi, FVGS ve bilesenlerindeki dnemli arizalarin tanimlanmasi, Hatalari
belirlemek icin kullanilan temel yéntemler, FVGS glg¢ kayiplarinin hesaplanmasi, Guvenilir
bir FVGS tasarimi, Hizlandinimis testlerin tanitimasi, Saha tecribeleri, FVGS kalite ve
guvenilirlik analizinin raporlamasi.

Introduction of PVPS applications and components, Definition of reliability and quality
parameters, Definition of important failures on PVPS and its components, Basics of
mesurement methods used to identify failures , Calculation of power losses on PVPS,
Design of a reliable PVPS, Introduction of accelerated testings, Field experiences,
Reporting of PVPS quality and reliability analysis.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




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

*Wohlgemuth, J. H. (2020). Photovoltaic module reliability. John Wiley & Sons.
*Pavlovic, T. (Ed.). (2019). The Sun and Photovoltaic Technologies. Springer Nature.
*White, S. (2018). Solar Photovoltaic Basics: A Study Guide for the NABCEP Associate
Exam. Routledge.

*Price, G. D. (2018). Renewable Power and Energy: Photovoltaic Systems. Momentum
Press.

+Xiao, W. (2017). Photovoltaic power system: modeling, design, and control. John Wiley &
Sons.

*Pearsall, N. (Ed.). (2016). The performance of photovoltaic (PV) systems: modelling,
measurement and assessment. Woodhead Publishing.

*“Review of Failures of Photovoltaic Modules”, Report IEA-PVPS T13-01:2014.

*“Applied Photovoltaics”, S. R. Wenham, M. Green, M. Watt, R. Corkish, 2012.
*“Planning & Installing Photovoltaic Systems, DGS (The German Energy Society), 2009.
*“Photovoltaic Systems Engineering”, R. A. Messenger and J. Ventre, CRC Press, 2004.
* “Fotovoltaik glines elektrigi enerji sistemleri - Terimler, tarifler ve semboller”, TSE
CLC/TS 61836, 2010.

*Wohlgemuth, J. H. (2020). Photovoltaic module reliability. John Wiley & Sons.
*Pavlovic, T. (Ed.). (2019). The Sun and Photovoltaic Technologies. Springer Nature.
*White, S. (2018). Solar Photovoltaic Basics: A Study Guide for the NABCEP
Associate Exam. Routledge.

*Price, G. D. (2018). Renewable Power and Energy: Photovoltaic Systems.
Momentum Press.

*Xiao, W. (2017). Photovoltaic power system: modeling, design, and control. John
Wiley & Sons.

*Pearsall, N. (Ed.). (2016). The performance of photovoltaic (PV) systems: modelling,
measurement and assessment. Woodhead Publishing.

*“Review of Failures of Photovoltaic Modules”, Report IEA-PVPS T13-01:2014.
*“Applied Photovoltaics”, S. R. Wenham, M. Green, M. Watt, R. Corkish, 2012.
*“Planning & Installing Photovoltaic Systems, DGS (The German Energy Society),
2009.

*“Photovoltaic Systems Engineering”, R. A. Messenger and J. Ventre, CRC Press,
2004.

* “Fotovoltaik glines elektrigi enerji sistemleri - Terimler, tarifler ve semboller’, TSE
CLC/TS 61836, 2010.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uyesi Mete Gubukgu

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Fotovoltaik Gug Sistemleri (FVGS) ¢alisma mantigini anlar. Understand the operation of Photovoltaic Power Systems (PVPS).

2 FVGS kalitesini ve guvenirliligini etkileyen parametreleri anlar. Understand the parameters effecting the quality and reliability of PVPS.

3 FVGS ve tim bilesenlerinde olusabilecek hatalari inceler. Review of failures found in PVPS and its all components.

4 Givenilir bir FVGS tasanmi yaparak, FVGS’nin butiin bilesenlerinin performansa ve maliyete etkisini Calculate the effects of all components to the expenditute and performance by designing a reliable
hesaplar. PVPS.

5 FVGS kalitesini ve glivenilirligini raporlar. Report the quality and reliability analysis of PVPS.

HAFTALIK DERS ICERIGi / 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 Girig: FVGS Tlrleri ve Bilesenleri
Introduction: PVPS applications and components
. . gretim Yont N _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Guvenilirlik ve kalite parametrelerinin tanimlanmasi
Definition of reliability and quality parameters
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 FVGS ve bilesenlerindeki 6nemli arizalarin tanimlanmasi
Definition of important failures on PVPS and its components
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Hatalan belirlemek icin kullanilan temel yontemler
Basics of measurement methods used to identify failures
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Farkli teknolojilerle ilgili etkiler

Effects related to different technologies
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 FVGS glic kayiplarinin hesaplanmasi Problem ¢ézme
Calculation of power losses on PVPS Problem solving
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 FVGS gli¢ kayiplarinin hesaplanmasi Problem ¢6zme
Calculation of power losses on PVPS Problem solving
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Yiligi sinavi
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 FVGS tasarnmi Problem ¢6zme
Design of a reliable PVPS Problem solving
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Givenilir bir FVGS tasarimi Problem ¢ézme
Design of a reliable PVPS Problem solving
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Hizlandinimis testlerin tanitiimasi

Introduction of accelerated testings
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Performans iyilestirilmesi i¢in 6neriler
Recommendations for Improved performance
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Ornek olay incelemesi ile FVGS kalite ve giivenilirlik incelemeleri Problem ¢6zme
PVPS quality and reliability analysis for case studies Problem solving
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Ornek olay incelemesi ile FVGS kalite ve giivenilirlik incelemeleri Problem ¢6zme
PVPS quality and reliability analysis for case studies Problem solving
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 FVGS kalite ve guvenilirlik analizinin raporlamasi. Raporlama
Reporting of PVPS quality and reliability analysis Reporting
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Yilsonu sinavi

Final exam
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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)
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Rapor Sunma / Report Presentation 1 2.00 2.00
Bireysel Calisma / Self Study 13 4.00 52.00
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 25.00 25.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 36.00 36.00
Odev Problemleri igin Bireysel GCalisma / Individual Study for Homework Problems 9 4.00 36.00
Okuma / Reading 14 1.00 14.00
Rapor Hazirlama / Report Preparation 1 14.00 14.00

56 93.00 225.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 225.00/30.00 = 7.50 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 225.00 / 30.00 = 7.50 ~

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.Fotovoltaik Gug Sistemleri
(FVGS) calisma mantigini

anlar. / Understand the 4 4 4 4 4 4 4
operation of Photovoltaic
Power Systems (PVPS).

2.FVGS kalitesini ve
guvenirliligini etkileyen
parametreleri anlar. /

Understand the parameters 4 4 4 4 4 4 4
effecting the quality and
reliability of PVPS.

3.FVGS ve tiim bilegenlerinde
olu§abllecek_hatalar| mce_)ler. / 4 4 4 4 4 4 4
Review of failures found in

PVPS and its all components.

4.Guvenilir bir FVGS tasarimi
yaparak, FVGS’nin bitiin
bilesenlerinin performansa ve
maliyete etkisini hesaplar. /

Calculate the effects of all 4 4 4 4 4 4 4
components to the expenditute
and performance by designing
a reliable PVPS.

5.FVGS kalitesini ve
guvenilirligini raporlar. / Report

the quality and reliability 4 4 4 4 4 4 4
analysis of PVPS.

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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