3)Monitoring Report on Training Course for Technicians of
Third  Countries“Maintenance Techniques for Power
Equipment” (July 2014)
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Monitoring Report on the Training Course for Technicians of Third Countries (Gambia, Liberia,
Sierra Leone)

“Maintenance Techniaues for Power Eauinment (Overhead Line)”

power distribution maintenance work and to
lipment in the field
(2) Targets and numbers of trainees
Junior Technician less than 3-year experience in relevant field from following countries;
Gambia (NAWEC, six (6)), Liberia (LAC, three (3)), Sierra Leone (NPA, three (3)); total 12
participants

(3 Duration of the Training

n in Table-2.

e of the trainee has been grasped through the
Pre-training Questionnaires at the recruitment of the Training Course. The results of the
technical level and job experiences of the trainees ~== ko in Takla 2 taling calf avnlunation oF
their own technologies into consideration.
In Table-3, the adequacy as the trainee
comparing with the nominee qualifications of
investigation, the participants L-3, G-2, G-3, G-

trainees judging from their technological level anc

nees should be divided into two groups when
» groups are Group-A (Junior Technicians) and
Group-B (Experienced Technicians). Result of
Table-4.
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(2) Post-training Questionnaires and Criteria for |

At the end of the training course, Post-t
measuring the training effects. Post-training O
view points; 1) Novelty of the program conten
knowledge, 3) Usefulness in future, 4) Advanced iever 01 weemmcar conents, o) mengoiLy 01
the lectures, 6) Satisfaction(comprehensive evaluation).

From the results of the comparison between Pre-training Questionnaire and 1) of
Post-Questionnaires, the degree of each individual's technical improvement level is measured

and the effect of a training course can be judged from the degree of improvement from the

knowledge and technology acquired in this

ceeteningy = mem mmmtr ~m ameae enn anee meem — -~ value of 2) and 3) of each individual. If the
average value is higher than 3.0, it will be regarded as effective.

From the average value of 4) and 5) of each individual, the appropriateness of methods of

operation for training course can be evaluated. If the average value is less than 3.0, it can be

considered that it is necessary to improve the methods of operation, a textbook, etc. of a training

course.

(3) Results of the Post-training Questionnaires
1) Novelty of the program contents
The result of the question on “Novelty o
Questionnaire is shown in Table-5.
It can be confirmed that the average values of the individual of Group-A and B are

improved from those of Pre-training Questionnaires as follows. (3.0 is an average and new

Distribution Facilities F
Group-A (Junior Technicians): 2.

Group-B (Experienced Technicians): 3.
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From these results, Project Team (hereinafter referred to as “PT”) can observe the
following.

i) New knowledge can be offered to Group-A. Effectiveness of the training
(improvement of knowledge and technologies) is judged very high, as the figures of
the Post-training Questionnaires is far exceeding the average. On the other hand,
training effectiveness is able to be confirmed in the Group-B, the rate is lower than
Group-A.

ii) Effectiveness of the training of Group-A (Junior Technicians) is bigger than that of
Group-B (Experienced Technicians) group, because less knowledge and experience

are considered to give bigger impact to the effectiveness of the training.

2) Possibility of practical use of acquired knowledge and technology
The resnlt of the anestion on “Possihilitv of practical use of acquired knowledge and

ible-6. The average figure of each group is as

L21Sriopution raciuies

Group-A (Junior Technicians): 4.

Group-B (Experienced Technicians): 4.

From these results, we can observe the following.

i) Both groups felt that the knowledge and technology acquired in this training course
could be utilized in their own jobs and quality of their jobs would be improved very
much.

ii) As for the distribution facilities, there is not big difference between Group-A and B.
Both groups recognized the possibility of practical use of acquired knowledge in this

training course.

3) Usefulness in future
The result of the question on “Usefulness in future” in Post-training Questionnaire is
" 10wledge which is not directly related to their

aeir own technology in the future. The average

Distribution Facilities

Group-A (Junior Technicians): 4.

Group-B (Experienced Technicians):  4.(
From these results, we can observe the following.

i) Both groups felt that the knowledge and technology acquired in this training course
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would not be related to their curren

technology in the future.

4) Advanced level of technical contents
Technical level comparison between each it
item. If the technical level is the same, the value 1s set 1o 5.u, 1T ne contents or raming are 1ei
to be quite advanced, the value is set to 5.0 and to the contrary if quite low, the value is set to
1.0.
The average figure of each group is as follow
Distribution Facilities
Group-A (Junior Technicians): 3.4

Group-B (Experienced Technicians): 3.¢

i) Prior to the training, it was assumed that the adequate training level would be from
4.0 to 4.5. However the average value is lower than PT expected.

i1) The figures of the evaluation, either group found it easier on the technical contents of
the training course. In case of same contents of the training course for ECG’s
Technicians, PT got a completely different result that are that Group-A (4.2) and
Group-B (4.4). From the observation of training course, PT was under the
impression that ECG Technicians’ background knowledge and technique is higher
than third countries technicians’. Therefore, PT has a feeling of strangeness at this

moment and needs to follow up them at monitoring occasions in the future.

5) Intelligibility of the lecture
The result of the question on “Intelligibility of the lecture™ in Post-training Questionnaire is
shown in Table-9.
The average figure of each group is as follow
Distribution Facilities
Group-A (Junior Technicians): 4.5

Group-B (Experienced Technicians): 4.¢

i) Prior to the training it was assumed tha
Judging from above results, we could
was proved that ECG instructors had v
ii) As for the training items of “(8-1) the voltage regulation standards of distribution

line” and “(9) earthing technology of distribution system™ which were pointed out to
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ie trainees scored four (4) or five (5) in these
vere very intelligible. It means that the high
e e emmeeenamen —mmmemnee - —- - ——-— - be taught plainly.

6) Satisfaction (comprehensive evaluation)
The result of the question on “Satisfaction (“'~=-=~ bomnioin Tanlintinel? S Doct deninins
Questionnaire is shown in Table-10. The average f
Distribution Facilities
Group-A (Junior Technicians): 4.4
Group-B (Experienced Technicians): 4.6

i) Prior to the training it was assumed that the adequate value would be from 4.0 to 4.5.

Judging from above results, we could get the good results as we expected.

4) General Overview of the monitoring by Pre- auu CUSL-LLAUITE \JUSSLIUILALCS
From the results of the Pre- and Post-Questionnaires, the training course is evaluated as

follows;

i) This training course could provide the big technical improvement for the third
countries’ technicians. Especially, it is confirmed that technical improvement is
particularly prominent among Group-A (Junior Technicians).

ii) We can expect that the knowledge and technology acquired in this training course
will be utilized very much and contribute to enhance the quality of their jobs. In
addition, we can also expect the usefulness of the technology in the future.

iii) The degree of satisfaction to this training is very high. (All the trainees evaluated
this training very high.)

iv) We can say that we could obtain the expected outcome from this training course

ated successfully.

m lecture observation
PT would like to point out some comments from the observation of lectures besides the
questionnaires.
(1) Basic rule for the lecture
1) Lectures should be more punctual. (Starting time and rest time should be clearer and

informed to trainees properly.)



2) It should be standardized a framework of the lecture among instructors of ECG
Training Centre. Ex) Schedule, outline of lecture of the day should be briefed in the
first session in the morning of the day and wrap-up and preliminarv notice of next
day should be announced at the end of

3) Preparation of lectures and field train
away from the field during practical t

training. At least ONE instructor shoul

(2) Teaching method of the instructor

1) As for the explanation of the instructors, generally speaking an introduction is long
and detail (technical lecture) is short. Allocation of time should be considered more
to the detail.

2) Instructors should use a textbook more effectively in order to assist the trainees
understanding. Power Point materials that is prepared by the instructors should link
more clearly to the textbooks of the trainees. Instructor should bring textbook to the
classes and indicate trainees the page of textbook that would be related in the
lecture.

3) Instruction of remedy work should be carried out from the synthetic viewpoint.
Work procedure was instructed during practical skill training.

4) Especially, ECG’s standards of work procedures have not been established that is

secured the safety of work environments.

(3) Atmosphere of the lecture
1) Attitude of the trainee is very good during the training course.
2) The way to proceed the lectures with exchanging views between instructor and
trainees is very good.
3) However in such atmosphere, there are more senior's opinions than young people. It
seemed that young people were hesitating to express their opinions.

4) It seemed that the senior brought the position of the job into the training course.

(4) Others
1) PT should put more photographs of facilities and equipment on the textbook so as to
enhance the effectiveness of the lectures.
2) As for the daily inspection and safety education, more photographs should be used
in the lectures for example in accordance with the inspection order.

3) Trainees from the third countries have an interested in the advanced technology of

_52_



power sector in Japan. Such kind of information would be inserted as a special
column in the textbook. In doing so, instructors will be able to introduce it as
advanced technology and also trainees will he ahle to use the texthook as a a

reference book of power sector.

V. Recommendations to the next training courses
(1) Nominee Qualifications
If ECG would like to continue the training cc
ECG to add the age limit to the Nominee Qualifications.
Revised Nominee Qualifications are as follows.
- Junior Technician less than 3 years™ experience in the relevant field

- Under the age of 40 is favorable.

(2) Revise of the Textbook
It may be necessary to revise the textbook in order to enhance the trainees’ comprehension

of lectures.

(3) Improvement in the practical skill training
1) Required appropriate preparation
In practical skill training, the tool and material which are needed for the training were
not fully prepared beforehand. All tools and materials which are required appropriate

capacity in the work that is planning, should t

2) Synthetic viewpoint of the remedy work
Work procedure was instructed during practical skill training. It is necessary to guide
the contents of instruction (in practical skill #einine) fram o vianmaint dnaluding oll oF
following points.
- Keeping safety work (The work base
- The work for high quality (How to ol

- Efficient work (How to implement w

a. Shortage of strength of a pulley h:

Replacing work of transformer w
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of support metal fittings. An appr
should be used.

b. Improper use of guide rope
Two guide ropes used in replacing transformer should be attached to the side of
getting down the transformer, and should be pulled in two different directions.
Pulling one of two guide ropes toward supporting point side is a wrong way,

because it is difficult to control the transformer position.

i1) Unsafe work
a. Work of lifting isolator
Work standard is that replacing is
consisted of six workers, using i
work of lifting isolator by humans
b. Work on a cross arm

Workers should not work up on cr

A & I SR DRGNP FRPRE [ i e e o]

According to problematic circumstances abov
of work procedures that is considered safety an

technicians training should be carried out under the
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Table-2. List of the Participants

L~-1 wviayango nolydn 40 rnginecr LA
L-2 Andrew M. Santee 44 Engineer LEC
L-3| Michael G. Zologon 34 | Engineer LEC
S-1 George Seiya 40 Engineer NPA
S-2 Samuel Lewis 35 | Technician NPA
S-3| Sheik Ahmed Koroma | 30 | Engineer NPA
G-5 Ebrima M. Jallow 54 | Linesman NAWEC
G-6 Lamin Ceesay 38 | Linesman NAWEC
G-1 Lamin Darboe 39 | Linesman NAWEC
G4 Omar Touray 39 Linesman NAWEC
G-2 Yaya Dampha 39 [able Jointing NAWEC
G-3 Yamadou Camara 44 | Linesman NAWEC
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wledge (Post-training Questionnaires)
ctical use of acquired knowledge

antent that leads to improving the quality of vour current work

1.
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nnaires)

is in future
ontent that is not directly related to the charge of current
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4)Amendment of Teaching Materials on “Maintenance
Techniques for Power Equipment” (July 2014)
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Base on the result of the Monitoring Report on Training Course for Technicians of ECG
“Maintenance Techniques for Power Equipment and Implementation Procedure” and

Trainine Course for Technicians of Third Countries “Maintenance Techniques for Power
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5) Monitoring Report on the Training Course for ECG
Engineers “System Protection and Control “(March, 2015)

_95_



,96,



(ersssssssssansanan

srsasreanennnan

srassesssnrranen

srassans

sesesesavssrsesssstnasranrrasaRtasttrenn

_97_



,98,



Monitoring Report on the Training Course for ECG Engineers
“System Protection and Control”

I. Overview of the Training Course
(1) Purpose
To learn and acquire basic concept and knowledge of system protection and control in electric
power system
(2) Targets of the training course and number of trainees
Total Twenty (20) Engineers; two trainees who are engaging technical occupations of system
control from each ECG regional offices.
(3) Duration of the training course
From Monday, 23™ February, 2015 to Friday, 27% February, 2015 (5days)

Il. Implementation of the Training Course
(1) Program of the training course

Program of the training course is shown in Table-1.
(2) Participants

List of participants of the training course is shown in Table-2.
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Table-2 Participants List for the Training Course on System Protection and Control for ECG

Engineers
No. Name Designation Region Job category
. Electrical
1 | Richard Ankomah ] Central Operations
Engineer
Electrical )
2 | Henry Quartey . Central Metering
Engineer
3 | Fred Kotey Snr Artisan Sub. T Substation
L. . Electrical .
4 | Christian Dzikunu ) Sub. T Operations
Engineer
. ) Technician
5 | Annibella Ofori . Accra East | Fault
Engineer
6 | Osei Louis Kwasi Snr. Artisan Accra East | Substation
Princ. Technician .
7 | Andrews Owasu Preprah E Ash. West | Project
ng.
Electrical .
8 | Kofi Danso ) Ash. West | Operations
Engineer
) ) Snr. Technician .
9 | Kingsley Agbesi Eastern Operations
Eng.
10 | Evans Ebo Sarpong Snr. Artisan Eastern Operations
11 | Carl Ankrah Electrical Engineer | Accra West | Project
12 | Mawuli Salah Electrical Engineer | Accra West | Substation
Asst. Electrical .
13 | Victor Awuku . Tema Metering
Engineer
3

-101-




Table-2 Participants List for the Training Course on System Protection and Control for ECG

Engineers
No. Name Designation Region Job category

Snr. Electrical

14 | Franicis Atsyatsa . Tema Operations
Engineer

15 | Eugene Oware Nyanor Electrical Engineer | Ash. East Operations
Asst. Electrical

16 | Samuel Bakye Twumasi . Ash. East Project
Engineer

17 | Castro Dogbeda Electrical Engineer | Volta Project

18 | Michael Engmann Technician Voita Operations

19 | William Fua Electrical Engineer | Western Project

) Asst. Electrical .

20 | Godwin Yabameh . Western Project

Engineer
4
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“Relay Setting”, “Relay Testing” and “Procedure of the Relay Setting”.

(2) Post-training Questionnaires and Criteria for Evaluation

In order to measure the effect of the training course, the Post-training Questionnaire and
Action Plan were collected from all trainees in advance of evaluation and closing of the training
course. Project Team on the Electrical Engineer Training for African Countries (hereinafter
referred to as “PT”) requested trainees that the Post-training Questionnaire should be filled in
immediately after subject of the class. A form of the Post-training Questionnaire and Action
Plan is attached Appendix-A, and the result of the Post-training Questionnaire is provided in
Appendix-C.

Number of registered trainees is twenty (20). However, some of trainees could not attend some
classes of the training course due to various reasons. Thus, PT decided that trainees whose
attendance rate is less than 60% had been excluded from evaluation of the Post-training
Questionnaire, and so evaluation had been focused on seventeen (17) trainees.

Post-training Questionnaires are prepared from the following view points; A) Novelty of the
program contents, B) Possibility of practical use of acquired knowledge, C) Usefulness in future,
D) Advanced level of technical contents, E) Intelligibility of the lectures, F) Satisfaction
(comprehensive evaluation).

From the results of the comparison between Pre-training Questionnaire and A) of Post-
Questionnaires, the degree of each individual's technical improvement level is measured and the
effect of a training course can be judged from the degree of improvement of the whole average
value.

The possibility of the practical use of knowledge and technology acquired in this training
course can be known from the average value of B) and C). If the average value is higher than
3.0, it will be regarded as effective.

From the average value of D) and E), the appropriateness of methods of operation for training
course can be evaluated. If the average value is less than 3.0, it can be considered that it is
necessary to improve the methods of operation, a textbook, etc. of a training course. PT prepared
the syllabus and curriculum of the training course which would be set a little higher than skills
and knowledge that trainees have and then the score of evaluation would be targeted the range
of 3.5-4.5 regarding to the D) Advanced level of technical contents.

From the average value of F), the synthetic degree of satisfaction to a training course can be

judged. If the average value is higher than 3.0, it can be considered that the training course
was satisfactory contents.

(3) Analyses of the Pre and Post-Questionnaires
A) Novelty of the program contents
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The result of the question on “Novelty of the program contents” in the Post-training
Questionnaire is shown in Table-4.

It can be confirmed that the average values of all subjects are improved from those of Pre-
training Questionnaires except for “(1) Overview of Electric Power System”. Accordingly,

most of trainees have basic skills and knowledge of electric engineering.

Table-4 Novelty of the program contents

Pre Post
(1) Overview of Electric Average score 3.421 3.118
Power System SD (o) 1.374 1.231
(2) Overview of Average score 2.850 3.529
Protection Relay System SD (o) 1.236 0.915
(3) Neutral Grounding Average score 3.350 3.471
System SD(o) 1.014 1.144
(4-1) Transformer Average score 3.050 3.412
Protection System SD(o) 1431 1.088
(4-2) Bus Protection Average score 2.700 3.412
System SD(0) 1.221 0.911
(5) Transmission Line Average score 3.250 3.294
Protection System SD(o) 1.135 1.015
(6) Distribution Line Average score 3.316 3.471
Protection System SD(o) 1.526 1.036
. Average score 2.700 3.563
(7) Fault Calculation
SD(o) 1.145 1.223
. Average score 1.600 3.882
(8) Relay Setting
SD(o) 0.917 0.963
. . Average score 3.882
(9) Simulator Practice
SD(o) 1.022

SD: standard deviation

B) Possibility of practical use of acquired knowledge and technology
The result of the question on “Possibility of practical use of acquired knowledge and
technology” in the Post-Questionnaire is shown in Table-5. Most of average scores are
improved in each subjects except for the “(8) Relay Setting”. Average of the “Relay Setting”
is scored below 3.0. From these results, PT can observe as following;
i) Most of trainees felt that the knowledge and technology acquired in this training

course could be utilized in their own jobs and quality of their jobs would be improved
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Pre Post

(4-2) Bus Protection System 2.700 4.000
(5) Transmission Line Protection System 3.250 4.235
(6) Distribution Line Protection System 3.316 4471
(7) Fault Calculation 2.700 3.875
(8) Relay Setting 1.600 4.059
(9) Simulator Practice 3.824

Overall mean 2.679 4.168

D) Advanced level of technical contents

Technical level of the training course is asked in this question. If technical level is the same
as trainee has, the value is marked to 3.0, if the contents of training are felt to be quite

advanced, the value is marked to 5.0 and to the contrary if quite low, the value is marked to

1.0.

The average figure of each subjects is as Table-7.

Table-7 Advanced level of technical contents (Average)

Pre Post

(1) Overview of Electric Power System 3.421 3.353
(2) Overview of Protection Relay System 2.850 3.471
(3) Neutral Grounding System 3.350 3.353
(4-1) Transformer Protection System 3.050 3.294
(4-2) Bus Protection System 2.700 3.529
(5) Transmission Line Protection System 3.250 3.471
(6) Distribution Line Protection System 3.316 3.529
(7) Fault Calculation 2.700 3.563
(8) Relay Setting 1.600 3.176
(9) Simulator Practice 3.647

Overall mean 2.679 3.438

i) Prior to the training, it was assumed that the adequate training level would be from 3.5

to 4.5 of the average score of the Post-training Questionnaire. Therefore, PT evaluates

that contents and constitution of the training course was appropriate level.

ii)  On the other hand, the score of “Relay Setting” is a little lower than average. PT is
thought to be aftereffects of the class period that wasn’t allocated enough to explain

to trainees and they couldn’t understand important points.
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iii)

In addition, most of trainees marked 3 and higher but a few trainees marked 1 or 2 on
the subject of “(3) Neutral Grounding System” and “(4-1) Transformer Protection
System”. PT is thought to be aftereffects of they have detailed skills and knowledge
of such types of system through their daily work. This is very limited part of training

course and it is singular case from the view of whole training course.

E) Intelligibility of the lecture and practical work

The result of the question on “Intelligibility of the lecture” in Post-training Questionnaire

is shown in Table-8.

Table-8 Intelligibility of the lecture and practical work (Average)

Pre Post

(1) Overview of Electric Power System 3.421 4.706
(2) Overview of Protection Relay System 2.850 4.706
(3) Neutral Grounding System 3.350 4.765
(4-1) Transformer Protection System 3.050 4.647
(4-2) Bus Protection System 2.700 4.529
(5) Transmission Line Protection System 3.250 4.529
(6) Distribution Line Protection System 3.316 4.529
(7) Fault Calculation 2.700 ' 4.313
(8) Relay Setting 1.600 4.294
(9) Simulator Practice 4.294

Overall mean 2.679 4.503

D)

Overall mean is over 4.5 and thus all classes were intelligible and valuable. Judging
from the results, PT could get the better results than our expectation. It was proved
that ECG Internal Facilitators had very high teaching techniques.

This was the first occasion to use the simulator in the training courses of the ECG
Training Centre. As for the training items of “(9) Simulator Practice “, also average
score is over 4.0 and most of trainees answered that Simulator Practice had been
intelligible. Therefore, it will be able to develop promising training courses using
simulator in the ECG Training Centre in future.

F) Satisfaction (comprehensive evaluation)

The result of the question on “Satisfaction (Comprehensive Evaluation)” in Post-training

Questionnaire is shown in Table-9. The average figure of each subjects is as follows.

i)

Prior to the training, it was assumed that the adequate value would be from 4.0 to 4.5.

10
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Judging from the results, we could get the good results as we expected.

Table-9 Satisfaction (comprehensive evaluation, Average)

Pre Post

(1) Overview of Electric Power System 3.421 4.529
(2) Overview of Protection Relay System 2.850 4.647
(3) Neutral Grounding System 3.350 4529
(4-1) Transformer Protection System 3.050 4.529
(4-2) Bus Protection System 2.700 4,412
(5) Transmission Line Protection System 3.250 4.588
(6) Distribution Line Protection System 3.316 4.529
(7) Fault Calculation 2.700 4.250
(8) Relay Setting 1.600 4.294
(9) Simulator Practice 4412

Overall mean 2.679 4473

(4) Comprehensive summary of the Pre and Post-Training Questionnaires
From the results of the Pre- and Post-Questionnaires, the training course is evaluated as
follows;

iy This training course could provide a substantial technical improvement for the ECG
Engineers.

ii) We can expect that the knowledge and technology acquired in this training course would be
utilized very much and contribute to enhance the quality of their jobs. In addition, we can
also expect the usefulness of the technology in trainees’ future career.

iii) Class period of “Fault calculation” and “Relay Setting” wasn’t allocated enough to explain
to trainees and also there were no time to do practical exercise.

iv) Trainees couldn’t operate and install a simulator during practical exercises by themselves.

v) The degree of satisfaction to this training is very high. (All the trainees evaluated this training
very high.)

vi) PT can say that we could obtain the expected outcome from this training course and this

training course was implemented successfully.

1
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IV. Comments and impressions from lecture observation
PT would like to point out some comments from observation of lectures besides the
questionnaires.

(1) Basic rule for the lecture

i)  Facilitators/ Instructors never be late classes. At least they should arrive the Training
Centre 30 minutes in advance of first class and prepare for classes very well.

ii) Most of trainees sit backwards and aside of the classroom and there were few trainees
who were sitting in front and middle. Organizer would lead trainees to have a seat in
front and middle of a classroom before a class starts.

iii) Mobile phone and smart phone should be turned off during a class.

iv) Facilitators/ Instructors should be more punctual. (Time of starts, ends snack and
lunch time should be informed to trainees properly.)

v) Trainees who is working at offices near the ECG Training Centre such as Accra East
and West, Sub-T and Tema were sometimes late to a class in the morning. PT felt their
commitments to participation to the training course had been low and some of them
couldn’t exceed 61% of attendance rate.

(2) Teaching method of the ECG Internal Facilitators

i)  Facilitators/ Instructors should use a textbook more effectively in order to assist the
trainees understanding. Power Point materials that is prepared by the facilitators/
instructors should link to the textbook more clearly.

ii) Facilitators/ Instructors should understand textbook deeply. If they need to know more
advanced information, they should ask JICA Team.

(3) Atmosphere of the lecture

i) Attitude of trainees is very good during the training course.

ii) The way to proceed the lectures with exchanging views between instructor and
trainees is very good.

V. Recommendation to next training courses
(1) Nominee Qualifications
Theoretical lectures and practical exercises in the classroom can be organized for twenty
(20) trainees. But the simulator room of the ECG Training Centre doesn’t have enough
space. In addition, in order to configure and operate simulators by trainees, number of
participants should be under ten (10).
(2) Rearrange the curriculum
According to some subjects, classes were over earlier that PT expected. Thus curriculum

is needed to rearrange and class period should be allocated properly.
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(3) Challenges in the future
i) Reduction of assignment for ECG Internal Facilitators

ECG Internal Facilitators who is belonging to the Project Office were proceeding at this
training course. But they had to prepare teaching materials for the training course while
dealing with their original works in the Project Office. Therefore, it is difficult to prepare
adequately and they didn’t have much capacity to do it.

In order to sustain training courses which are leading by ECG Internal Facilitators in
future, ECG Instructors who is belonging to ECG Training Centre should take a part of
responsibility to reduce their load of the training course.

ii) Utilization of simulator

This was the first training course in ECG which was using the simulator that is owned by
the ECG Training Centre. During this training course, an electric power system network
was simulated and reaction of relay settings were demonstrated in case of faults happen on
each type of electric power system equipment. Contents suffices as a training course that
is targeted for young and inexperienced protection engineers. If ECG wants to develop
senior experts on protection relay, practical training using simulator is very useful and
effective. The course could be developed that trainees install the protection relay by
themselves and understand what happens in case of faults occur in power system network,
in order to understand the “Protection Relay” deeply.

Also, simulator that ECG Training Centre owns, is able to install SCADA system. From
the aspects of human resources development of ECG, advanced training courses would be
able to develop that is targeted for those who completed the basic course on “System
Protection and Control”. This advanced course purposes as following two points;

A) Understanding on characteristics of power system

Trainees can understand characteristics of power system to install power system by
themselves, simulate and confirm reactions.

B) Understanding on coordination between protection relays

Trainees can deeply understand importance of coordination between protection
relays to simulate difference of relay setting and remove fault area from power

system.
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Appendix-A Forms of Training Monitoring
) Pre-training Questionnaire

2) Post-training Questionnaire
3) Action Plan
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5 (Pre-Questionnarres)
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(6) Distribution Line Protection System (Type configuration and characteristics of each protection system)

enough knowledge roughly understand less knowledge
5 4 3 2 1
(7) Fault Calculation
enough knowledge roughly understand less knowledge
5 4 3 2 1

I | I I |

(8) Have you experienced Relay Setting?

proficient some experience never
5 4 3 2 1

(9) Have you experienced Relay Testing? (Commissioning test and scheduled test)

proficient some experience never
5 4 3 2 1

I I I I |
(10) Relay Setting (How to calculate the setting value, time coordination and sensitivity coordination)

enough knowledge roughly understand less knowledge
5 4 3 2 1

3. Motivation to the Training Course
(1) Please make a list of problems and barriers in your daily work that you are recognizing.

(2) What do you expect to learn from this training course?
1)  Please describe technical knowledge that you want to obtain from the training course.

2) Please describe business knowledge that you want to obtain from this training course.

That’s all of the questionnaires of Pre-training course. Thank you for your cooperation.

For ECG Engineers (Pre-Questionnaires)
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1/3

Post-training Questionnaires

Course Name: Svystem Protection and Control

Name: Dept./ Section:

@ Method of Evaluatien
Please evaluate on each subjects of the training course to use following scales and aspects from A to F.

A. Novelty of the training course contents

Q: How much new knowledge for yourself were included in the subject?
more than 80% about 50% less than 20%
5 4 3 2 1

B. Possibility of practical use of acquired knowledge
Q: How frequently do you use acquired knowledge from the subject to improve quality of your current work’

always usually often sometimes few
5 4 3 2 1

I I I I |

C. Technical utility in your future career
Q: How effective do you think technical knowlege that was learnt from the subject in your future career?

more than 80% about 50% less than 20%
5 4 3 2 1

I I | I |

D. Advanced level of technical content
Q: How sophisticated is the level of the subject that compared with your current engineering capacity?

fairly sophisticated content comparable to your level much lower content
5 4 3 2 1

E. Intelligibility of the lecture and practical work
Q: Did instructors/ lecturers provide a clear description of the subject?

easy-to-understand neither agree nor disagree hard to understand
5 4 3 2 1

F. Satisfaction (comprehensive evaluation)
Q: Please evaluate on the subject in a comprehensive manner.

very satisfied neither agree nor disagree rather dissatisfied
5 4 3 2 1
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Course Name:

System Protection and Control

Name:

Dept./ Section:

1. Evaluation
Please score in each columns using the scale that is presented in the Evaluation Method.

1. System Protection and Contro

" Viewpoin A B fo D. E F Comments/ Questions
. - y Technical o .. | (Especially, if you scored 1 or 2 in the question of E.
Subje ct Novelty Practical use | Usefulness Level Intelligibility | Satisfaction and F., ploase describe reasons.)
1 Overview of Electric
M Power System
Overview of
(2) {Protection Relay
System
Neutral Grounding
A s
ystem

(4) Protection System for Substation

Transformer
O Uprotection System
Bus Protection
@2 System
5 Transmission Line
©) Protection System
6 Distribution Line
©) Protection System
(7) |Fault Calculation
(8) Relay Setting
Theory of Relay
@)1 Setting

(8)-2|Simulator Practice
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Course Name: Svystem Protection and Control

Name: Dept./ Section:

2. Feedback to the Training Course
1. Have you found any solutions from the training course to current issues of your daily work?
Before answering, please reconfirm the list that you made in the pre-training course questionnaires.

yes no
5 3 1

If "yes", please let us know what kind of solutions that you found in the training course.

2. Did you obtain technical knowledge from the training course that you had expected?

yes no
5 3 1

If "yes", please let us know what is useful technical knowledge for your work.

3. Comments on implementation of this training course
Please write comments/ suggestions to the training course.
Curriculum and subjects of the training/ duration (time)/ practical training (including using simulator), etc

That’s all of the questionnaires of Post-training course. Thank you for your cooperation.
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ECG = v =7 M\t
Action Plan

Action Plan

Date:

Name:

Designation:

Region:

Training Course: Training Course for ECG Engineers on System Protection and Control

Please develop the Action Plan how to utilize the knowledge and techniques which you learnt in this

training course improving and/or enhancing the quality of your job.

(1) Please write your Action Plan in a short-term.

(Action Plan in a short-term (approx. 1-year))

(2) Please write your Action Plan in a long-term.

(Action Plan in a long term)

Thank you very much.
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Appendix-B Result on Pre-training Questionnaires
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