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Short Students have the ability to inspect and solve problems in carrying out damage inspections, maintenance and repair of electric motors for
Course cooling machines, electric motors for heating machines, electric motors for driving machines, generators and transformers and have the

Description | ability to inspect damage to electric motor installations, generator installations and installations. transformer and report the results

References | Main :
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Students are able 1.Students Criteria: Short lecturer Material: 4%
to carry out g inspect 1.Accuracy of presentations, Maintenance
p;?)gtregfagge an problems, carrying out fault | discussions and repair of
motors by causes, carry inspections, and qUESUOﬂ_S DC machines
inspecting out repairs, determining and answers; References:
Poringour oo|  andreportthe | causes,caying | ST Joko, Pupt
repairs, and results of DC out repairs, and to search for WR, 'Electn'c
reporting the motor reporting the sources of Power Plant
results in writing maintenance results of information Engineering
and orally and repairs maintenance and | group ' Volume 2. Dit.
(presentation) 2.Participative repair of DC discussions PSMK Director
motors, max and carry out General of
score. 50 maintenance Primary and
2.Participative, min | and repair of Secondary
score 50 damaged DC Education
motors and Management,
Forms of report the Ministry of
Assessment : results; and National
Participatory Activities, | reflect. Education
Project Results Maintenance
Assessment / Product | and repair Material:
Assessment, Portfolio | reports are Maintenance
Assessment, Practice / | uploaded by and repair of
Performance each student DC motors
on Google Reference:
Drive Joko, Agus
2 X50 Budi Santoso,
Parama Diptya
W., Alfredo
AAA, 2021.
Book for
maintenance
and repair of
electric motors
based on a
project-based
learning model.
Unesa
University
Press
tStudents atre able 1.Students carry | Criteria: Short lecturer Material: 4%
0 carry ou faul 1.Accuracy in presentations, Maintenance
maintenance and out fault y discussions and repair of

repair of DC
generators by
inspecting faults,
determining the
cause, carrying
out repairs, and
reporting the
results in writing
and orally
(presentation)

inspections
and determine
causes, carry
out repairs,
and report the
results of
maintenance
and repair of
DC generators
and report the
results
2.Participative

inspecting faults,
causes, carrying
out repairs, and
reporting the
results of
maintenance and
repair of DC
motors, max
score. 50

2 Participative, min
score 50

Forms of
Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment, Portfolio
Assessment, Practice /
Performance

and questions
and answers;
group
assignments
to search for
sources of
information,
group
discussions
and carry out
maintenance
and repair of
damaged DC
generators,
and report
results; and
reflect.
Maintenance
and repair
reports are
uploaded by
each student
on Google
Drive

2 X 50

DC machines
References:
Joko, Agus
Budi Santoso,
Parama Diptya
W., Alfredo
AAA, 2021.
Book on
maintenance
and repair of
electric motors
based on a
project-based
learning model

Material:
Maintenance
and repair of
DC generators
Reference:
Supari M.,
Joko, Puput
WR, Electric
Power Plant
Engineering
Volume 2. Dit.
PSMK Director
General of
Primary and
Secondary
Education
Management,
Ministry of
National
Education




Students are able
to carry out
maintenance and
repair of single-
phase
synchronous
generators and
report the results
in writing and
orally

1.Carry out fault
inspections,
causes, and
carry out
maintenance
and repairs on
single-phase
synchronous
generators and
report the
results

2.Participative

Criteria:

1.Accuracy in
inspecting faults,
causes, and
carrying out
maintenance and
repairs on single
phase
synchronous
generators and
reporting the
results, max score
50

2.Participative, min
score 50%

Forms of
Assessment :
Participatory Activities,
Portfolio Assessment,
Practice / Performance

Short lecturer
presentations,
discussions
and questions
and answers;
group
assignment to
search for
sources of
information,
discuss and
carry out
maintenance
and repair of
damage to
single-phase
synchronous
generators,
and report
results; and
reflect.
Maintenance
and repair
results reports
are uploaded
by each
student on
Google Drive
2 X 50

Material:
Maintenance of
synchronous
generators
Reference:
Joko, 2019.
Maintenance
and repair of
electric motors.
Unesa
University
Press

Material:
Maintenance
and repair of
synchronous
generators
Reference:
Supari M.,
Joko, Puput
WR, Electric
Power Plant
Engineering
Volume 2. Dit.
PSMK Director
General of
Primary and
Secondary
Education
Management,
Ministry of
National
Education

Material:
Single phase
synchronous
generator
Reference:
Joko, 2018.
Alternating
current
machine.
Unesa
University
Press

4%




Students are able
to carry out
maintenance and
repair of 3-phase
synchronous
generators and
report the results
in writing and
orally

1.Carry out fault
inspections,
causes, and
carry out
maintenance
and repairs on
3-phase
synchronous
generators and
report the
results

2.Participative

Criteria:

1.Accuracy in
inspecting
problems, causes,
and carrying out
maintenance and
repairs and
reporting the
results, max score
50

2.Participative, min
score 50%

Forms of
Assessment :
Participatory Activities,
Portfolio Assessment,
Practice / Performance

Short lecturer
presentations,
discussions
and questions
and answers;
group
assignments
to search for
sources of
information,
discuss and
carry out
maintenance
and repair of
damage to 3-
phase
synchronous
generators,
and report
results; and
reflect.
Maintenance
and repair
results reports
are uploaded
by each
student on
Google Drive
2 X 50

Material:
Maintenance of
synchronous
generators
Reference:
Joko, 2019.
Maintenance
and repair of
electric motors.
Unesa
University
Press

Material:
Maintenance
and repair of
synchronous
generators
Reference:
Supari M.,
Joko, Puput
WR, Electric
Power Plant
Engineering
Volume 2. Dit.
PSMK Director
General of
Primary and
Secondary
Education
Management,
Ministry of
National
Education

Material:
Single phase
synchronous
generator
Reference:
Joko, 2018.
Alternating
current
machine.
Unesa
University
Press

Material: 3
phase
synchronous
generator
Reference:
Joko, 2018.
Alternating
current
machine.
Unesa
University
Press

4%




Students are able 1.Carry out fault | Criteria: Short lecturer Material: 4%
to carry out inspections 1.Accuracy in presentations, Maintenance of
maintenance and ' ! ) i i
repair of 1 phase causes, and inspecting faults, dlscussmr?s synchronous
synchronous carry out causes, and and qUESUOﬂ_S motors
motors and 3 maintenance carrying out and answers; Reference:
phase and repairs on maintenance and | 9"0UP JOKO' 2018.
synchronous ingle-oh renairs on 1- assignment to Maintenance
motors and report single-pnase p search for and repair of
the results in synchronous phase sources of electric motors.
writing and orally motors and 3- synchronous information, Unesa
phase motors and 3- discuss and University
synchronous phase carry out Press
motors and synchronous maintenance
report the motors and and repair of Material:
results reporting the damage to Maintenance
2.Participative results, max score | single-phase and repair of
50 synchronous synchronous
2 .Participative, min | motors and 3- motors
score 50% phase Reference:
synchronous Supari M.,
Forms of motors, and Joko, Puput
Assessment : report results; WR, Electric
Participatory Activities, |and reflect. Power Plant
Portfolio Assessment, | Maintenance Engineering
Practice / Performance | and repair Volume 2. Dit.
results reports PSMK Director
are uploaded General of
by each Primary and
student on Secondary
Google Drive Education
2X50 Management,
Ministry of
National
Education
Material:
Synchronous
motors
Reference:
Joko, 2018.
Alternating
current
machines.
Unesa
University
Press
Students are able 1.carry out Criteria: Short lecturer Material: 4%
to carry out inspections of 1.Accuracy in presentations, Maintenance of
maintenance and } ) i i i
repair of electric problems, inspecting faults, dlscussmqs smglel—phase
motors that drive causes, and causes, and and questions electric motors
household carry out carrying out and answers; Reference:
glij:iglr%ilm and maintenance maintenance and g;célij(;nments ﬁzfiz}jr?alr?ée
report the results and repairs on repairs on t_electrlc to search for and repair of
in writing and electric motors motors driving sources of electric motors.
orally driving household information, Unesa
household electrical discuss and University
electrical equipment and carry out Press
equipment and reporting the maintenance
report the results, max score | and repairs Material:
results 50 on damaged Electric motors
2 Participative 2 Participative, min | electric driving
score 50% motors that household
drive electrical
Forms of household equipment
Assessment : electrical Reference:
Participatory Activities, | equipment, Joko, 2018.
Portfolio Assessment, | and report the Alternating
Practice / Performance | results; and current
reflect. machines.
Maintenance Unesa
and repair University
results reports Press
are uploaded
ks)t{JE:ﬁ?on Material:
Google Drive S]lgg(l;ié):ase
2X50 motors and
electric motors
that drive
household
electrical
equipment.
Reference:
Joko, 2018.
Alternating
current
machines.
Unesa
University

Press




Students are able 1.carry out Criteria: Short lecturer Material: 4%
maintenance and | mpectionsof | LAccuracyin | presentations, and repait of 3
repair of motors problems, inspecting faults, h P
driving industrial causes, and causes, and and questions phase
electrical carry out carrying out and answers; induction
equipment and maintenance maintenance and | 970UP motors
report the results and repairs on repairs on electric assignment to Reference:
°p - search for Joko, 2019.
elggtrlc motors motor's driving sources of Maintenance
driving electrical information, and repair of
electrical equipment in discuss and electric motors.
equipment in industry and carry out Unesa
industry and reporting the maintenance University
report the results, max score | and repair of Press
results 50 damage to
2.Participative 2 .Participative, min | electric Material: 3
score 50% motors driving phase
electrical induction motor
Forms of equipment in Reference:
Assessment : industry, and Joko, 2018.
Participatory Activities, | report results; Alternating
Portfolio Assessment, | and reflect. current
Practice / Performance | Maintenance machine.
and repair Unesa
results reports University
are uploaded Press
by each
student on Material:
Google Drive Maintenance
2X50 and repair of 3-
phase
asynchronous
motors
Reference:
Supari M.,
Joko, Puput
WR, Electric
Power Plant
Engineering
Volume 2. Dit.
PSMK Director
General of
Primary and
Secondary
Education
Management,
Ministry of
National
Education
UTS 1.Presentation Criteria: uTs: 15%
materials, 1.Accuracy of the | Presenting
making content of the results of
presentations, presentation the 1t and
revising material and 7th meetings,
Powerpoint, revised :)Orregegnrt(ijr?g
and answering Powerpoint the results of
questions/tests results, maximum 1 topic or 1
from score 10 title at 1
supervisory 2 .Presentation: meeting, the
lecturers accuracy in determination
2.Participative expressing ideas, | of which is
answering drawn
questions, 2 X50
accepting
suggestions, max
score 10
3.Answering
questions/tests

from lecturers,
maximum score
30

4 Participative, min
score 50

Form of Assessment :

Test




9 Students are able 1.Carry out fault | Criteria: Short lecturer Material: 4%
B o ang |  inspections, | LAccuracyin | presentations, Maintenance
repair of motors causes, and inspecting faults, | discussions and repair of 3
driving industrial carry out causes, and and questions phase
electrical maintenance carrying out and answers; induction
equipment and and repairs on maintenance and | 970UP motors
report the results : . | assignment to Reference:

transformers repairs on electric search for Joko. 2019
and report the motors driving sources of Maintenance
resu_lts_ _ elegtrlcal _ information, and repair of
2.Participative equipment in discuss and electric motors.
industry and carry out Unesa
reporting the maintenance University
results, max score | and repair of Press
50 damage to
2 Participative, min | electric Material: 3
score 50% motors driving phase
electrical induction motor
Forms of equipment in Reference:
Assessment : industry, and Joko, 2018.
Participatory Activities, | report results; Alternating
Portfolio Assessment, | and reflect. current
Practice / Performance | Maintenance machine.
and repair Unesa
results reports University
are uploaded Press
by each
student on Material:
Google Drive Maintenance
4 X350 and repair of 3-
phase
asynchronous
motors
Reference:
Supari M.,
Joko, Puput
WR, Electric
Power Plant
Engineering
Volume 2. Dit.
PSMK Director
General of
Primary and
Secondary
Education
Management,
Ministry of
National
Education

10 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
maimienance and preparatory 1.Carrying out presentations, Standardization
repairs on work, carrying preparatory work, d|scu35|oqs of opgratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

and repairs, repairs, testing g;ztilg:)nments 22;?:;;%
testing work work r_esults, and to search for Prasad, 2023.
results, and reporting work sources of Guidelines for
reporting work results, max information, O &M of
results score. 50 | discuss and Distribution
2 .participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Forl_nlof Assessment : | (ansformer distribution
Partlupatory Activities, damage, and transformers.
Portfolio Assessment report results; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical

Services Group
Denver
Colorado




11 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
to carry out g preparatory 1.carrying out presentations, Standardization
p;ggwitén;?ce an work, carrying preparatory work, dmussmqs of op_eratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

testing work work results, and to segarch for Prasad, y2023
results, and reporting work sources of Guidelines for
reporting work results, max information, 0 &M of
results Scorg._ 50_ . discuss and Distribution
2.participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Form of Assessment : | ansformer distribution
Partu:lpatory Activities, damage, and transformers.
Portfolio Assessment | report results; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical
Services Group
Denver
Colorado

12 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
to carry out g preparatory 1.Carrying out presentations, Standardization
p;ggitén;:me an work, carrying preparatory work, dmussmqs of op_eratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

and repairs, repairs, testing g;célijpnments gzgenrsl? cazer.n
testing work work results, and to sgarch for Prasad, y2023
results, and reporting work sources of Guidelines for
reporting work results, max information, 0 &M of
results score. 50 | discuss and Distribution
2.participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Form of Assessment : | yransformer distribution
Parumpatory Activities, damage, and transformers.
Portfolio Assessment | report results; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical

Services Group
Denver
Colorado




13 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
to carry out g preparatory 1.carrying out presentations, Standardization
p;ggwitén;?ce an work, carrying preparatory work, d|scu55|or?s of op_eratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

testing work work results, and to segarch for Prasad, y2023
results, and reporting work sources of Guidelines for
reporting work results, max information, 0 &M of
results Scorg._ 50_ . discuss and Distribution
2.participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Form of Assessment : | ansformer distribution
Partu:lpatory Activities, damage, and transformers.
Portfolio Assessment | report results; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical
Services Group
Denver
Colorado

14 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
to carry out g preparatory 1.Carrying out presentations, Standardization
p;%;r}tén;?ce an work, carrying preparatory work, dmussmqs of op_eratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

and repairs, repairs, testing g;célijpnments gzgenrsl? cazer.n
testing work work results, and to sgarch for Prasad, y2023
results, and reporting work sources of Guidelines for
reporting work results, max information, 0 &M of
results score. 50 | discuss and Distribution
2.participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Form of Assessment : | yransformer distribution
Parumpatory Activities, damage, and transformers.
Portfolio Assessment report resullts; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical

Services Group
Denver
Colorado




15 Students are able 1.Carrying out Criteria: Short lecturer Material: 4%
to carry out g preparatory 1.carrying out presentations, Standardization
p;ggwitén;?ce an work, carrying preparatory work, d|scu55|or?s of op_eratlonal
transformers and out carrying out and questions practices of
report the results maintenance maintenance and | @nd answers; utilities

testing work work r_esults, and to search for Prasad, 2023.
results, and reporting work sources of Guidelines for
reporting work results, max information, 0 &M of
results Scorg._ 50_ . discuss and Distribution
2.participative 2.Participative, min carry out Transformer.
score 50% maintenance Operation and
and repair of maintenance of
Form of Assessment : | ansformer distribution
Partu:lpatory Activities, damage, and transformers.
Portfolio Assessment | report results; Governmenf of
and reflect. India Ministry of
Maintenance Power Central
and repair Electricity
results reports Authority
are uploaded
by each Material:
student on Transformer
Google Drive maintenance
4 X 50 and
diagnostics
Library:
Reclamation,
2005.
Transformers
Basics,
Maintenance,
and
Diagnostics.
Hydroelectric
Research and
Technical
Services Group
Denver
Colorado

16 UTS 9th-10th 1.preparing Criteria: UTS method, 30%

meeting material presentation 1.Accuracy in each group
materials, preparing presents the .
conducting presentation resylts of their
presentations, materials, making | Project work
and making presentations, and ?_nswers
improvements and making ggﬁ?t‘ﬁgs
to presentation improvements to course
materials presentation supervisor

2.Participative materials, max 4X50

score 50%
2 Participative, min
score 50%

Forms of
Assessment :
Participatory Activities,
Portfolio Assessment,
Practical /
Performance, Tests

Evaluation Percentage Recap: Project Based Learning

No | Evaluation Percentage
1. | Participatory Activities 29.48%
2. | Project Results Assessment / Product Assessment 2%
3. | Portfolio Assessment 29.48%
4. | Practice / Performance 17.48%
5. | Test 22.5%

100%
Notes

1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study
Program graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their study
program obtained through the learning process.
The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are
used for the formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.
Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to
the study material or learning materials for that course.
Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is

a > w DN

the final ability that is planned at each learning stage, and is specific to the learning material of the course.

Indicators for assessing abilities in the process and student learning outcomes are specific and measurable statements that

identify the abilities or performance of student learning outcomes accompanied by evidence.




o

© o~

10.
11.
12.

Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased.
Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field
Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning,
Cooperative Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.
Learning materials are details or descriptions of study materials which can be presented in the form of several main points
and sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level
of difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.



	Universitas Negeri Surabaya Faculty of Engineering  , Electrical Engineering Education Undergraduate Study Program
	SEMESTER LEARNING PLAN
	Program Learning Outcomes (PLO)
	PLO study program that is charged to the course
	Program Objectives (PO)
	PLO-PO Matrix
	PO Matrix at the end of each learning stage (Sub-PO)
	Short Course Description
	References
	Supporting lecturer
	Final abilities of each learning stage  (Sub-PO)
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6
	Week 7
	Week 8
	Week 9
	Week 10
	Week 11
	Week 12
	Week 13
	Week 14
	Week 15
	Week 16
	Evaluation Percentage Recap: Project Based Learning
	Notes

