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Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits)| (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) | (Tutorial) (Laboratory)
DEN 327E 5 2 3 2 - -
Boliim / Program Gemi ve Deniz Teknolojisi Miihendisligi
(Department/Program) | (Shipbuilding and Ocean Engineering)
Dersin Tiirii ZORUNLU (MT) Dersin Dili ingilizce
(Course Type) COMPULSORY(ED) (Course Language) | (English)
Dersin Onkosullars MAT 271 min. DD veya MAT 271E min. DD
(Course Prerequisites)
Temel Bilim ve .. . ... | Miihendislik/Miman s
Dersin Mesleki Bilesene |  patematik Temel I\(Iuhepdlsllk ik Tasarm Genel Egitim
Katkisi, % (Basic Sciences (Eng,neermg (Engineering/Archit (Gene'ral
(Course Category by and Math) Science) ecture Design) Education)
Content, %)
20 40 40 -

Dersin Tanimi

(Course Description)

Giris; olasilik ve emniyet kavrami temel bilesenleri; veri analizi; kaza istatistikleri; nitel ve nicel
emniyet analizi; tehlike tanimlama teknikleri: HAZOP, FMEA; FTA, ETA vb.; Bicimsel Emniyet Analizi
(FSA): maliyet-fayda analizi; Bulanik Mantik; risk azaltma teknikleri: risk azaltma ve acil durumlara
hazir olma: isletme, miihendislik, operasyonel yontemlerin kullanimi; ALARP; vaka ¢alismalari.

Introduction; basic elements of probability and safety concept; data analysis; accident statistics;
qualitative and quantitative safety analysis; hazard identification techniques: HAZOP, FMEA,
FTA, ETA etc.; Formal Safety Assessment (FSA): Cost-Benefit Analysis,; Fuzzy Logic; techniques of
risk reduction: risk reduction and emergency preparedness: use of management, engineering and
operational methods; ALARP; case studies.

Dersin Amaci

(Course Objectives)

1. Risk analizi ve emniyet yonetimi konulariyla ilgili olarak 6grencilere temel bir anlayis vermek.
2. Belirsizlik altinda karar verme siireglerine uygulanan olasilik ve risk analiz teknikleri hakkinda
anlayis gelistirmek

1. To provide students with a fundamental understanding of issues associated with risk analysis
and safety management.

2. To develop understanding about probability and risk analysis techniques as applied to any
decision making process with uncertainties.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

1. Hata ve olay agaclarini kurulumu ile sistem davranisini modellemek i¢in Boolean tekniklerini
uygulama

2. Nitel ve nicel tekniklerin sinirlarini yorumlama

3. Stokastik modellerin anlasiimasi ve uygulanmasi, hata agaci ve olay agaci modellerinin
belirlenmesi, yaygin hatalarin belirlenmesi ve modeller icerisinde belirsizliklerin cogaltiimasi

4. Risk analizinde bulanik ¢ok kriterli karar verme tekniklerinin uygulanmasi.

5. ALARP risk tabanl karar durumunun yapisini ifade edebilme

6. Maliyet-fayda tekniklerini uygulama becerilerini kazanir.

Students who pass the course will be able to:

1. Apply Boolean techniques to model system behavior through building fault and event trees.
2. Explain the limitations of qualitative and quantitative techniques

3. Understand and apply stochastic models, quantify fault tree and event tree models, model
common failures and propagate uncertainties through models.

4. Apply fuzzy multiple attribute decision making techniques to solve problems.

5. Define the construction of an ALARP risk-based decision

6. Apply cost-benefit techniques.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilari
1 Giris; olasilik ve emniyet kavrami temel bilesenleri 1
2 Veri analizi; kaza istatistikleri 1
3 Nitel ve nicel emniyet analizi; tehlike tanimlama teknikleri: HAZOP 1,23
4 Nitel ve nicel emniyet analizi; tehlike tanimlama teknikleri: FMEA 1,2,3
5 Nitel ve nicel emniyet analizi; tehlike tanimlama teknikleri: FTA, ETA 1,2,3
6 Nitel ve nicel emniyet analizi; tehlike tanimlama teknikleri: yeni risk modelleme teknikleri 1,3,6
7 Bicimsel Emniyet Tayini (FSA): temel elemanlar, maliyet-fayda analizi, genel bir gemi tipi igin FSA sistemi | 1,2,3
8 Ara Sinav ---
9 Bulanik Mantik ve Bulanik Kime Teorisi (FST) 4
10 Bulaniklastirma, Durulastirma ve Siralama Teknikleri 4
1 Risk azaltma teknikleri 5
12 ALARP; vaka calismalari. 1,2,3,4,5,6
13 Ogrenci proje sunumlari 1,2,3,4,5
14 Ogrenci proje sunumlari 1,2,3,4,5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Introduction; basic elements of probability and safety concept 1
2 Data analysis; accident statistics 1
3 Qualitative and quantitative safety analysis; hazard identification techniques: HAZOP 1,23
4 Hazard identification techniques: FMEA 1,2,3
5 Hazard identification techniques: FTA, ETA 1,2,3
6 Hazard identification techniques: Novel risk modelling techniques 1,3,6
7 Fgrmal Safety Assessment (FSA): basic elements, Cost-Benefit Analysis, FSA framework for a generic 123
ship type 12,
8 MIDTERM
9 Fuzzy Logic and Fuzzy Set Theory (FST) 4
10 Fuzzification, Defuzzification and Ranking Techniques 4
11 Techniques of risk reduction 5
1,2,3,45,6,7
12 ALARP, case studies
13 Presentations of student projects 123457
14 Presentations of student projects 123457




Dersin Gemi ve Deniz Teknolojisi Miihendisligi Ogrenci GCiktilariyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki

Seviyesi

[

2

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

Kiresel, kiilttirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glivenlik ve
refahi g6z dniine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.

Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini g6z 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug cikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Shipbuilding and Ocean Engineering Student Outcomes

Program Student Outcomes

Level of

Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

v

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as 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.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)
12.04.2019
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Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi 1. Mentes, A., 2012. Safety Management and Risk Analysis in Marine
(Textbook) Industry Lecture Notes.
2. Vose, D. Risk Analysis: A Quantitative Guide. John Wiley & Sons, Ltd.,
2008, West Sussex, England.
Diger Kaynaklar 1. Mentes, A.. Agik Deniz Yapilari Baglama Sistemlerinin Dizayninda

(Other References)

Bulanik Cok Kriterli Karar Verme Yéntemlerinin Uygulanmasi. iTU Fen
Bilimleri Enstitiisii, Doktora Tezi, 2010, istanbul, Tiirkiye.
2. Zadeh, L. A. Fuzzy Sets. Information and Control, Vol. 8, pp.338-353,

1965.

3. Zadeh, L. A. The Concept of a Linguistic Variable and Its
Application to Approximate Reasoning. 1st Information Science, Vol. 8,

pp. 199-249, 1975.

Odevler ve Projeler
(Homework & Projects)

Ogrencilerin dersi daha iyi anlamalar amaciyla 2 édev ve 1 grup projesi
verilecek ve 6devler iki hafta sonra, proje ise ddnem sonunda toplanacaktir.

All homework problems are to be HANDED IN two weeks after they are
assigned and one group project will be collected at the end of the term.

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevlerdeki problemlerin ¢dziimii igin 6grencilerin Excel, Isograph Reliability
Workbench ve Matlab programlarini kullanmalarn 6zendirilecektir.

Students will be encouraged to use Excel, Isograph Reliability Workbench

and Matlab for problem solving.

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlar
(Midterm Exams)

30

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

10

Projeler
(Projects)

20

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40




