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Learning ——
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(PLO) PLO-PO Matrix
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
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Short Basic concepts; electricity, electric power, power flow, 3 phase system, delta/star connection; representation of electric power systems;
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Supporters:
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Help Learning, :
Final abilities of Evaluation Learnri)ng methc?ds, ,I;,:\?;rr‘i';%
Week- | €ach learning Student Assignments, Assessment
stage [ Estimated time] References Weight (%)
Sub-PO
( ) Indicator Criteria & Form Offline ( offline ) Online ( online )
(1) (2) (3) (4) (5) (6) (7) (8)
1 test test test 0%
3X50




1. Describe the 1. Explain the Criteria: Direct learning 0%
electric power meaning of an 1.The assessment | using the pulpit
system 2. Describe | electric power - lecture method
the main parts of system 2. Mention criteria are ) ’
the electric power the main parts of carried out by exercises and
system 3. Describe | an electric power looking at giving
the characteristics | system 3. Explain aspects: 3X50
of the electric the characteristics 2.1. Participation: assignments
power system 4. of a power system k
Describe natural 4. Mention natural carried out by
energy sources 5. energy sources 5. observing
Describe thfth Explzit?owgf an student activities
ration :
gI’)ee(:t?Iii:Opo(\iver ¢ gl%?:tric power (weight 2) .
system system 3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)
4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)
5.4. Task: carried
out on each
indicator (weight
3)
6.Student Final
Grade:
7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.
1. Describe the 1. Explain the Criteria: Direct learning 0%
power system 2. meaning of a 1.The assessment | using the pulpit
Describe the power system 2. - lecture method
power system Mention the criteria are ; '
components 3. components of a carried out by exercises and
Describe the power system 3. looking at giving
{Joomgla(: neZWork tl%x;z)llz;in ﬂ:)? an aspects: e31s>;i52ments
Uﬁdergt)fand the elgctrig):)ower 2.1, Plartlupatlon: ¢
typical power network 4. Read carried out by
system load various typical observing
%%vézroiysatﬁgectric student activities
power network 4. (weight 2) .
Read various 3.2. UTS: carried
typical power out with an
system loads assessment
during the middle
of the semester
(weight 2)
4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)
5.4. Task: carried
out on each
indicator (weight
3)
6.Student Final
Grade:
7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.
1. Understanding 3 | 1. 3 phase system | Criteria: Direct learning 0%

phase systems 2.
Y relationship
between current
and voltage 3. D
relationship
between current
and voltage 4.
Powerina3
phase system

2.'Y relationship
between current
and voltage 3. D
relationship
between current
and voltage 4.
Power in a 3 phase
system

calculation results

using the pulpit

lecture method,

exercises and
giving

3 X 50
assignments




Able to describe 1. Describe the Criteria: Behaviorism/Direct 0%
::fi\ﬁ:&‘iitpfgcemem Sié?]:'ﬁ:gerous 1.The assessment | learning/Lectures
transmission line Eeplacement circuit criteria are and discussions
generators, and its parameters carried out by 3X50
transformers, 2. Describe the looking at
loads art1d their trar}smissior: (I:iirr](ceuit aspects:
parameters ;%%a;{:segna?gm Sters 2.1. Participation:
3. Describe the carried out by
transformer observing
V%Fgai‘femern;fiftc?it student activities
ot pmes | egh2)
load replacement 3.2. UTS: carried
circuit out with an
assessment
during the middle
of the semester
(weight 2)
4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)
5.4. Task: carried
out on each
indicator (weight
3)
6.Student Final
Grade:
7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.
1. Understand the 1. Useofin-line | Criteria: Behaviorism/Direct 0%
geeoiiine o | Jagrem symboisin | 1 The assessment | leaminglLectures
2.Beableto Determining criteria are and discussions
determine impedance in a in- carried out by 3X50
impedance on line diagram of a looking at
inline diagrams 3. system 3. Quantity aspects:

Be able to convert
quantities per unit
(pu) for 1 phase
and 3 phases

per unit for 1 phase
4. Quantity per unit
for 3 phases -

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.




1. Able to create a
Ybus matrix 2.
Able to create a
Zbus matrix

1. Determine the
Ybus matrix 2.
Determine the
Zbus matrix

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%

UTS

able to do UTS

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

written test
3 X50

0%




Able to calculate
power flow in
general form

Calculating power
flow with general
form

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%

10

Able to calculate
power flow in
hybrid form

Calculating power
flow with hybrid
forms

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%




11

1. Able to analyze
power flow 2. Able
to determine bus
classification 3.
Able to calculate
power flow
between buses

1. Determine
power flow analysis
2. Determine bus
classification 3.
Calculate power
flow between
buses

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%

12

1. Able to calculate
the bus load in a
system with
iteration 2. Able to
calculate the bus
generator in a
system with
iteration 3. Able to
calculate the
power flow
between buses

1. Calculating the
bus load on a
system with
iteration 2.
Calculating the bus
generator on a
system with
iteration

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X50
assignments

0%




13

1. Able to calculate
the bus load using
the Gauss-Seiddel
method in the Nth
iteration 2. Able to
calculate the bus
generator using
the Gauss-Seiddel
method in the Nth
iteration

1. Calculating the
bus load using the
Gauss-Seidel
method 2.
Calculating the bus
generator using the
Gauss-Seidel
method

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%

14

1. Understand the
Taylor series with
one variable 2. Be
able to apply the
Newton Rapson
method 3.
Understand the
Taylor series with
two variables 4. Be
able to apply the
Newton Rapson
method

1
Equations/functions
with one variable 2.
Application of the
Newton Rapson
method 3.
Equations/functions
with two variables
4. Application of
the Newton
Rapson method 5.
Creating a jcobian
matrix

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3X50
assignments

0%




15

1. Able to calculate
the power flow
using the Newton
Rapson method at
the Nth iteration 2.
Able to calculate
the bus voltage,
angle q at the Nth
iteration

1. Calculating
power flow using
the Newton
Rapson method
with iteration on a
system 2.
Calculating bus
voltage, angle q
with iteration on a
system

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Direct learning
using the pulpit
lecture method,
exercises and
giving

3 X 50
assignments

0%

16

UAS results

able to teach UAS
questions

Criteria:

1.The assessment
criteria are
carried out by
looking at
aspects:

2.1. Participation:
carried out by
observing
student activities
(weight 2)

3.2. UTS: carried
out with an
assessment
during the middle
of the semester
(weight 2)

4.3. UAS: carried
out every
semester to
measure all
indicators
(weight 3)

5.4. Task: carried
out on each
indicator (weight
3)

6.Student Final
Grade:

7 .Participation
Score (2)%2
Lever Score
(3)%2 UTS
Score (2)%2
UAS Score (3)
divided by 10.

Final exam
semester
3X50

0%

Evaluation Percentage Rec

No [ Evaluation [ Percentage

0%

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

ap: Case Study
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10.
11.
12.

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

Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements that
identify the ability or performance of student learning outcomes accompanied by evidence.

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.
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