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Item 1 General Information

1. SWEAZYI183%Y1 - Course ID and Course Name

90245224 SEUUAUNANULUALA DT

(Battery Storage Systems)

2. FWIUNUIWAA - Number of Credits

3 Credits (3-0-6)

3. wé’ngmuazﬂszmmmiw%m - Type of Curriculum and Type of Course

Master of Engineering Program in Electrical and Software Systems Engineering (International
Program)

Elective course

4. 91913953 URAYIUTIEIYT Uare1a13dEHau — Responsible Professor and Lecturer Name
Assoc. Prof. Dr. -Ing. Nisai Fuengwarodsakul

5. aamsAne/ SuTfiBeu - Semester / Course Year

2/2561

6. TwiviidesSeunnnou (Pre-requisite) (§1dl - If any)

None

7. meiviideassundeusu (Co-requisites) (813l - If any)

None

8. amuﬁﬁau - Location of Class/Lab
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TGGS Building

9. JuNIMinIaUFuUeuazdenva95183vIAIIEER - Course description last updated on

Day/Month/Year

31 July 2018
vaanil 2 Ynjananeuas Ingussa
ltem 2 Purposes and Objectives

1. 9M3anU18YR95183Y1 - Course’s Objectives

This course aims to provide the students the knowledge ofbattery storage system and relevant

technology including the challenges of the integration into applications.

o/

2. Glqﬂszaﬁﬂ“’lumiﬁmm/ﬂ%’uﬂgaﬁEﬁ‘lﬂ - Objectives to improve/modify the course

The objective is tokeep the content of the course updated to the technology advancement.
wandl 3 dneaizuaznsaniiunig

Iltem 3 Operations and Procedures

o

1. A195U1831873%U1 - Course description
ﬁugmﬁaaﬁuﬁuamummé ﬁug’mmmmﬁlﬂﬁw LL‘UG]L@@%‘ILLUU‘U@JQ&QJLLUML@@%LLUUVJ@BQ@QJ%UU
Qvﬂﬂ’]iLL‘U@LG]@%LLUURT’]@@QLLUG]L@@%&]I’J@Ehx‘iﬂ’]{[,‘gﬂ’]uLLUG]LG]@%
Fundamentals of battery, basics of electrochemistry, primary battery, secondary battery,
battery management system, battery model, application of battery.

2. UL GRan1An15ANET (Number of hours per semester)

- n1SANUUR/9u ..
U3g1Y GRIIREEY - N1IANWYINIYAULDY
MAFUIN/NITANITU
Lecture Remedy Self-Study
Internship/Lab work
3 hrs per week - - 6hrs per week

3. nutilusdeduaninianansdliminwuazuusiimadninisuntindnwnduseyana -
Lecturer’s consulting hours per week for individual student
The number of consulting hours per week is flexible upon request. The standard average number

is one hour per week. The students can always make an appointment with the responsible

lecturer in the class or via email and telephone.
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nunil 4 NMsRAILINAN1SISEUIvainAne

Iltem 4 Learning Outcome of Students

Han13ieuiNAnnisasedvnssylundngnsniuunsgiunsiseuivasena.

L@ anusutingaunan OmusurinvouTes)

4.9inyzAMUTURYS 5.NEENSAATIEH

- Y . 3ENINNYARALAZAINN Wedaian nsaedns waznsld
- 1.AMIGTIN LI 2,743 3dinwemeleyeyn .o -
18I Suinvau walulagansaumna
Morale and Ethics Knowledge Intellectual skill
Courses Interpersonal skill and Analytical, communications
responsibility and IT skills
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Expected Morale and Ethics Knowledge Intellectual skill
Interpersonal skill and Analytical, communications
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NANTLIVU - - Bn1sUsiliung -
YALLRYATIYIVN

Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 2 Ability to explain
phenomena in Electrical and
Software Systems Engineering by
referring theories in Electrical and

Software Systems Engineering

The concept of each topic in each
chapter will be introduced with basic
definitions,

The

or fundamental
visualization and correlations.
explanation will be based on the
theories in Electrical and Software
Systems engineering. The student will
be asked to explain the discussed
topics using the theories, which the
students have known before the
lecturer gives the correct explanation.
By this approach, the students will
practice how to apply the learned

theories by themselves to explain the

discussed phenomena.

ELO2 will be evaluated by
questions and assignment
during the class or during

the exams.

ELO 4 Ability to analyze and find
reasons to explain relationships
between experimental results and
theory in Electrical and Software

Systems Engineering

During the classes, some topics will be
explained using experimental data
obtained from literature. The student
will be asked to analyze the presented
experimental data and explain the
observed behavior using the theories,
which the students have known
before the lecturer gives the correct
explanation. Furthermore, the
students will be asked to find reasons
of the deviation from the theories to
gain the practical view of the discussed

topic.

This  ELO2  will  be
evaluated by questions
and assignment during the

class or during the exams.
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Learning Outcomes

Specified Teaching Method

Evaluation method

ELO 6 Ability to demonstrate self-
reliance and teamwork skill for
defining and solving specific
problems in Electrical and Software

Systems Engineering

During the course, the students will get
individual and group assignments for
related to the
By the

solving problems
content of the course.
assignments, the students have to
work alone or as a team to solve the

given problems or tasks.

The students have to
submit their work in paper
forms for corrections. As
appropriate, students
have to present their
works by oral

presentation.

ELO 8 Ability to read and
comprehend contents in
international academic books,
documents and research articles in
Electrical and Software Systems

Engineering

During the course, some additional
advanced articles will be given to the
students as practices of self-reading.
The contents of the paper will be
later. In

discussed in the class

additions, some assignments  will
require the student to find more
information from the international
research articles. The students can
obtain guidance from the lecturer, as
appropriate, when the contents of the
articles are beyond their knowledge

and experiences.

This ELO will be evaluated
by oral interview or
questions during the class.
For written assignments,
the students have to
submit paper works for

corrections.
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wUAN 5 wUNITAIULAZNITUIZIIUNE

Iltem 5 Syllabus and Evaluation

1. wNuUn19dau- Syllabus

Li-lon battery

Examples & In-class exercises

fUanit | Fada/swaziden T ﬁaﬂﬁmﬁﬁ;w frou
(W) | Msdou/denld Lecturer
Week No. | Detail
(Hrs) | Activities/ Teaching Medium | Name
1 Chapter 1 Introduction | 3 Lecture presentation slides Nisai
Examples & In-class exercises
Homework assignment
2 Chapter 2 3 Lecture presentation slides Nisai
Fundamental for Examples & In-class exercises
battery technology Homework assignment
3 Chapter 2 3 Lecture presentation slides Nisai
Fundamental for Examples & In-class exercises
battery technology Homework assignment
4 Chapter 2 3 Lecture presentation slides Nisai
Fundamental for Examples & In-class exercises
battery technology Homework assignment
5 Chapter 3 3 Lecture presentation slides Nisai
Lead acid battery Examples & In-class exercises
Homework assignment
6 Chapter 3 3 Lecture presentation slides Nisai
Lead acid battery Examples & In-class exercises
Homework assignment
7 Chapter 3 3 Lecture presentation slides Nisai
Lead acid battery Examples & In-class exercises
Homework assignment
Midterm exam
8 Chapter 4 3 Lecture presentation slides Nisai
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fawidt | viada/swaniden T ﬁﬁ)ﬂii&lﬂ'}'iﬁ;ﬂu frou
(¥y.) | nsaau/denly Lecturer
Week No. | Detail
(Hrs) | Activities/ Teaching Medium | Name
Homework assignment
9 Chapter 4 3 Lecture presentation slides Nisai
Li-lon battery Examples & In-class exercises
Homework assignment
10 Chapter 4 3 Lecture presentation slides Nisai
Li-lon battery Examples & In-class exercises
Homework assignment
11 Chapter 5 3 Lecture presentation slides Nisai
Super capacitor Examples & In-class exercises
Homework assignment
12 Chapter 5 3 Lecture presentation slides Nisai
Super capacitor Examples & In-class exercises
Homework assignment
13 Chapter 6 3 Lecture presentation slides Nisai
Charging process Examples & In-class exercises
Homework assignment
14 Chapter 7 3 Lecture presentation slides Nisai
Battery pack Examples & In-class exercises
Homework assignment
15 Chapter 7 3 Lecture presentation slides Nisai
Battery pack Examples & In-class exercises
Homework assignment
Final Exam
2. LLNum‘s‘UszLﬁuNamiﬁﬂufé - Evaluation Plan
) ) st MUzl ﬁﬂiumzmml é’ﬂﬁhuzjaami
NANTIUN ° Evaluation | Usztau (6Unun) Usziiuma
Act. No. Learning Outcomes™ Method Evaluation Week | Percentage of
(Week no.) evaluation
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1 ELO2, ELO4, ELO6, ELO8 homework, 1-15 20%
assignments,
attendance
2 ELO2, ELO4 midterm exam 8 40%
3 ELO2, ELO4 final exam 16 40%

* SEUNANITREUTNTRERUAUUNUNLAAIN1INTEANEANNTURAYO URDHAN TITEUS

* |dentify learning outcome based on the Learning Outcome Responsibility Matrix

-10-
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nUIAN 6 NINBINTUITNBUNSIIBUNITADUY
Item 6 Learning/Teaching Resources

1. A19LazeN&13 — Text books/Documents
[1] D. U. Sauer “Battery storage systems,” Teaching material, RWTH-Aachen University, 2017.

o /

2. Laﬂﬁ’littax{iagamﬂiy - Important documents and Information

3. LaﬂmiLLazﬁ'agaLLuzﬁﬂ — Documents and introduction

[1] H. A. Kiehne, “Battery technology handbook”, 2" Edition, Expert Verlag, Renningen-Malsheim,
2003.

-11-
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I 7 n1suszilivuazuiuusamsaniiunisvessngdn
ltem 7 Course Evaluation and Improvement

1. naqms‘msﬂs:Lﬁuﬂszﬁw%s«aﬁumsﬂa%'ﬂmaﬁnﬁnm - Course’s effectiveness evaluation

strategy by students

The students will have an opportunity to evaluate the effectiveness of the course in a form of
paper survey and group interview at the end of each semester. The results of survey and interview
including the grading will be reviewed by the department meeting to evaluate the course’s

effectiveness.

2. naqms‘msﬂsmﬁumsaau - Teaching evaluation strategy
The students will have an opportunity to evaluate the teaching the course in a form of paper
survey and group interview at the end of each semester. The results of survey and interview
including the grading will be reviewed by the department meeting to evaluate the teaching.

3. M5UFUUINI3E0Y - Improvement of teaching
The evaluation from the students including the grading will be submitted to the department
meeting for reviewing and brainstorming to improve teaching of each course. Comments and
suggestions given by the department meeting will be informed to the responsible lecturer of each
course.

a. msmuaaummgmwaﬁqué%aaﬁnﬁnwﬂusw%m - Student’s grade standard review
The grading of this course will be evaluated and reviewed by the Department meeting and the
TGGS executive board meeting in order to verify its appropriateness before the final approval.

5. MSAHUNITNUNIULLELNITIHNUUTUUTIUTEENSNAYDI518797 — Review and plan to

improve course’s effectiveness

The results of the grading evaluation and student evaluation will be submitted to the Department
meeting for reviewing and brainstorming to improve the effectiveness of the offered courses.

Comments and suggestions will be informed to the responsible lecturer of each course.
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