10) Monitoring (Action Plan Follow-up) (July. 2015)
Training Course for Technicians of Third Countries

“Maintenance Techniques for Power Equipment”
(Overhead Line)
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Post-training Review (Follow up Survey for the Action Plan)
Training Course for Technicians of Third Countries “Maintenance
Techniaues for Power Eauipment ” (Overhead Line)

In this table, the following points were b
(1) Progress of the Action Plan
(2) If not achieved, necessary additiona
(3) Obstacles to achieve the Action plar
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nonized with the result of the

carried out three (3) months after the

LA 106 LIIE dUULLIULIAL ISSUEs dlu/ur regque
following requests from the trainees.

(1) Training period is too short and mak:

-344-



el

'uluiely syj u
- 8
poLisi

J

I JBWI0JSUE.L
Suiuied

T juewdi

A Pue AW
adueuslu

aoueuUaUIl
VILL/ANEE U
Suiuer
Hoys 003 s

Hoys 003 €
ojsue.} 4o} 3
Moj|ay Js

04d -
2AH -
0ld -
2AH -

2hH -

iSSE |
Julew
Jesy -
jow —
558 _|
Juew
Jeay -
ow —

108} —
s —

i 03} Ajejes |

yea.q;
0 ejoq3)amd
CEEEPEL

03 Sunjdom
- Sieod Aje

s|elia)
dinbs pue sj
i SJ1e9d A3e

s|el.ia)
dinba pue s|
siead A}e

s|eua)
dinba pue s|

BEFAT
Jawiojsueay Jo uone|
auou

J9z))
JaULIojSuUB.} JO Uoe||}

uonepodsu
Julesuc

auou

S|B9

s8|0BISqQ

Z Ainp) Juawdinbg Jav

—345-

9-9

6-9

£-9

¢-9

-9

3y1 Jo 3nsa
non Sululed



346~



Name of the Training Course at ECG:
Training Course for Technicians of the Third co

(1) How about the progress of your Action Plan

Please describe.

- Very effective for us and we are working forwa

(4) If you find some additional issues to the trai

(5) If you find some contents to improve or revise the training course, please describe.

- The duration for the training is too short. It should be much longer so as to gain more

knowledge about the trainings.
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(Follow-up survey of the Action Plan)
The Questionnaire (Interview) to the Trainee a

(Around six months after training course)

Name of the Trainee: Yaya Dampha (G-2)

t” {Uverhead Lines)

(5) If you find some contents to improve or revi
- The training should be more practical at the !
- Training of transformers on 33 KV/ 11 KV pa
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(Around six months after training course)

Name of the Trainee: Yamadou Camara (G-3) _

(1) How about the progress of your Action Plar
Please describe.
- A lot of progress has been made since I ca
changed my way of working more easily and
making my day to work programme more easily
(2) How long does it take additionally to achiev
- Four months
(3) If you face the difficulty to achieve your Activu 1 1au, picase usourive wic 1casu.
- The difficulties I normally encounter is sometimes material constraint is our major
problem and transportation as I am staying in the provinces. It has to take sometime to get

all you need.

(4) If you find some additional issues to the tra:
- I would like you to train us to be JICA special
main problem is now switch gear maintena

networks and fault finding equipment.

(5) If you find some contents to improve or revise the training course, please describe.

- There is a need for JICA to improve or review the training on the various area and to
improve the time factor; 1) Transformer maintenance, 2) Switch gear maintenance, 3)
Construction on MV/ LV networks, 4) Construction of a substation, 5) Working on line
currents

arious areas and adjust the time factor.
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(Around six months after training course)

Name of the Trainee: Omar Touray (G-4)

Name of the Training Course at ECG:

Training Course for Technicians of the Third cc
“Maintenance Techniques for Power Equipment” (Overhead Lines)

(1) How about the progress of your Action Plar
Please describe.
" 7 alance, tault tinding, replacement oI broken

roken poles.

(2) How long does it take additionally to achiev

- The achievement takes me 3 months.

(8) If you face the difficulty to achieve your Act
- Yes, the difficulties are manual installatior

sectionalizer.

(4) If you find some additional issues tothetra ___ __
- My additional issues for the training course are to help us to train more personnel. I want
you to introduce how to repair a burnt transi

maintenance.

(5) If you find some contents to improve or revi

- Yes, we should revise the training course by 1
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(Around six months after training course)

Name of the Trainee: Ebrima M. Jallow (G-5)

Name of the Training Course at ECG:

Training Course for Technicians of the Third co
“Maintenance Techniques for Power Equipmen

(1) How about the progress of your Action Plar
Please describe.

- It makes my work easier for me and my team

(2) How long does it take additionally to achiev
- Additional three months

(8) If you face the difficulty to achieve your Act:
- No difficulties after the training

(4) If you find some additional issues to the tra

(5) If you find some contents to improve or revi
- Training should be concentrated on purely pr:

trainee returns back home.

be extended to four weeks.
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(Around six months after training course)

Name of the Trainee: Lamin Ceesay (G-6)

“Maintenance Techniques for Power Equipmen

(1) How about the progress of your Action Plai
Please describe.

- Lot of the progress has been made since train

- Some of the progress are;

a) The training has changed myself on the star

b) The knowledge that I gained from the traini

(2) How long does it take additionally to achiev
- Approximately two to three months

(8) If you face the difficulty to achieve your Act
- The difficulties was not much since I have on.
a) Manual installation of transformer

b) Manual installation of sectionalizer

(4) If you find some additional issues to the tra
- The issues that I think need adjustment are

transformer installation by manual.

(5) If you find some contents to improve or revise the training course, please describe.
- Yes, some of them are;

a) The time line of the training was very short

b) The resources we used for the training sot

Gambia.

Thank you very much for your Cooperation.
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(Follow-up survey of the Action Plan)
The Questionnaire (Interview) to the Trainee :

(Around six months after trainine course)

ountries

nt” (Overhead Lines)

(1) How about the progress of your Action Plan?

Please describe. The Action Plan is twofold.

(a) Compilation of a comprehensive report to the Transmission and Distribution
Department of the National Power Authority followed by a power point presentation
to the rest of our colleagues (technology transfer).

(b) For the past six months we have been engaged in the injection of new transformer
stations in areas identified as Dark Spot zones in an effort to minimize system
losses.

e your Action Plan?
mounted, the use of a Tirfor Hoist and rope

ement of mv action plan does not need extra

Some of the difficulties encountered in the
following:
(a) Lack of appropriate tools and equipment
(b) Lack of adequate materials to undertake assigned jobs
(c) Vehicle constraints
(d) Lack of adequate safety gears etc.
(4) If you find some additional issues to the training course, please describe.
rse include but are not Iimited to the following”
regular site visit

ttor nndearetand and annreriate the reouired
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(c) Stipends and other major allowance
individual home institutions.
(5) If you find some contents to improve or rev
It is recommended that the following cour.
(a) Transformer installation and mainten.
(b) Protection Coordination Systems

(c) Assembling the gang isolator/knife sw.

Thank you very much for your Cooperation.
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(Follow-up survey of the Action Plan)
The Questionnaire (Interview) to the Trainee about the Progress of the Action Plan

(Around six months after training course)

Name of the Trainee: Samuel Lewis ( S-

1. How about the progress of your Action Plan?

Please describe.

(a) As a field supervisor for the Overhead Construction team, my action plan is
implemented nearly every day.

(b) Following the completion of the training a comprehensive report was submitted to
the transmission and distribution management of our institution.

(¢) During the past six months major construction works on 11kV Overhead Lines were

undertaken in which some of the skills acquired were implemented.

2. How long does it take additionally to ¢
No additional time is required to achieve

course of the training had been fully impleme.

3. Ifyou face the difficulty to achieve your Action Plan, please describe the reason.
Some of the difficulties encountered in the course of achieving the said plan include the
following:

(a) Lack of appropriate tools and equipme

(b) Lack of adequate materials to underts

(¢) Vehicle constraints

(d) Lack of adequate safety gears etc.
4, Ifyou find some additional issues to tl

-prioritize regular site visit

-More emphasis on practical application
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-Stipends and other major allowances should be covered by JICA instead of by
individual home institutions.
(5) If you find some contents to improve or revise the training course, please describe.
It is recommended that the following courses be incorporated in the training course:
(a) Transformer installation and maintenance

(b) Assembling the gang isolator/knife switch

Thank you very much for your Cooperation.
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(Follow-up survey of the Action Plan)
The Questionnaire (Interview) to the Trainee about the Progress of the Action Plan

(Around six months after training course)

Name of the Trainee: Sheik Ahmed Koroma ( S~ 3)

rountries

nt” (Overhead Lines)

(1) How about the progress of your Action Pl
Please describe.
(a) Following the completion of the trair
the transmission and distribution management of our institution.
(b) During the past six months major construction works on 11kV Overhead Lines were

undertaken in which some of the skill~ ~~~-"=~ -r=n S mlamnniad

(2) How long does it take additionally to achie
No additional time is required to achieve my action plan as the skills acquired in the course

of the training had been fully implemented in the past six months

(3) If you face the difficulty to achieve your Action Plan, please describe the reason.
Some of the difficulties encountered in the course of achieving the said plan include the
following:

(a) Lack of appropriate tools and equipm

(b) Lack of adequate materials to undert.

(c) Vehicle constraints

(d) Lack of adequate safety gears etc.
(4) If you find some additional issues to the tr

-prioritize regular site visit
-More emphasis on practical application

-Stipends and other major allowances

sndividnal hama inetififinne
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(5) If you find some contents to improve or revise the training course, please describe.
It is recommended that the following courses be incorporated in the training course:
(a) Transformer installation and maintenor~a

(b) Assembling the gang isolator/knife sw

Thank you very much for your Cooperation.
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(Overhead Lines)

es and transformers
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Less man power
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ut the Progress of the Action Plan

Overhead Lines

1 Plan, please describe the reason.

, I was unable to achieve, what I wanted to
+ Less man power to do a peace of job

1ing course, please describe.

a

'material

the training course, please describe.

1 " ~ L} i TONSECR, S

Thank you very much for your Cooperation.
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ut the Progress of the Action Plan

ve
'balancing of load
*with thicker conductors

ng course, please describe.

ce procedure
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11) Monitoring Report on the Training Course for ECG
Engineers
“Distribution Planning “(August, 2015)
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Monitoring Report on the Training Course for ECG Engineers

“Distribution Planning”
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Monitoring Report on the Training Course for ECG Engineers

“Distribution Planning”

1. Overview of the Training Course
(1) Obijectives

To learn and acquire basic concept and knowledge of distribution planning in the
electric power system
(2) Targets of the training course and number of trainees

Total Ten (10) Engineers; 1 trainee who are engaging technical occupations of
distribution planning from each ECG regional offices.
(3) Duration of the training course

From Monday, 134 July, 2015 to Friday, 17th July, 2015 (5days)

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

Participants list of the training course is shown in Table-2.
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Table-2 Participants List for the Training Course on Distribution Planning for ECG

Engineers
No Name Designation Region Job category Work Age
’ experience
Electrical Project
1 | James Teye . Accra-West 17 44
Engineer management
Philip A. Electrical Project
2 . . Central | 17 32
Antwi Engineer implementation
Bridget E. . Project
3 Snr Artisan Tema 5 34
Adoku supervising
Godfred G. Electrical Project
4 ) Eastern 13 45
Awuku Engineer manager
Benjamin o
Technician Network
5 | Odame . Sub-T i 16 43
Engineer engineer
Thompson
Kingsley Edu . Project
6 Snr. Artisan Accra-East 8 33
Opoku manager
Princ.
Feux . Project
7 ) Technician Ash-West . 14 38
Avorpodi supervision
Eng.
Castro K. Electrical
8 . Volta Operation 8 33
Dogbeck Engineer
Snr.
Samuel B. o Project
9 . Technician Ash-East . 4 31
Twumasi appraisal
Eng.
Yabameh . Project
10 . Snr. Artisan Western 5 29
Godwin Yao Designer
3
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3. Monitoring of the Training Course
(1) Pre-training Questionnaires

In order to identify trainees’ technical background (knowledge and capacity)

including job experience, the Pre-training Questionnaires was done in the course of

the orientation in the beginning of the Training Course. A form of the Pre-training

Questionnaires is attached in Appendix-A.

As results of the Pre-training questionnaire, overview of trainees who participated

this training course is indicated in figures shown below. Age composition of trainees

is shown in Fig.-1, years of experience in ECG is shown in Fig.-2 and current job

category is shown in Fig.-3.

Cmposition Ratio of Age Rank
w 25-30

10%

B 40-45
30%

30-35
50%

u 35
10%

W25-30 ®30-35 ®W35-40 m40-45 J

Fig-1 Age composition of trainees

Composition Ratio
by Experienced Year Rank
" 0%
B 30%

u 20% m 20%
L-O-S m5-10 =10-15 =15-20 ]

Fig-2 Years of experience in ECG

Number of Trainee by Current Engagement

m 3
® Project Manager B Prject Supervision
® Project Designer ® Project Appraisal
® Network Engineer u Operation

Fig-3 Current job category t
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According to the composition of the participants age, “31 to 35 years old” is the
largest numbers, followed by “41 to 45 years old” is the next largest numbers. “36
to 40 years old” and “26 to 30 years old” are the same number.

According to the composition of the years of experience in ECG of the participants,
“0 to 5 years of experience”, “6 to 10 years of experience”, “11 to 15 years of
experience” and “16 to 20 years of experience” are the almost same numbers. More
than half of them have more than 10 years of experience and a long career. From
the point of view of young participants (inexperienced), on-target participants

remain in approximately 50%.

Most of the participants work with Project-related occupations such as “Project
Manager” and “Project Supervision”, and very few of them works with “Network”
and “Operation” related and the number of each participant is one. According to
the knowledge of distribution system acquired in this Project-related operation,
participants shall be assumed to be appropriate for the content of the training
course.
According to the knowledge and technology of general distribution system, at the
start of practical training, Results of the question on “sufficient” and “acquired”
account for 40%, and including the result of the question on “general” account for
90%. And results of question on “none” and “inexperienced” account for only 10%.
According to the results of question on “ demand projection” and ” short circuit
analysis”, depends on training participants. According to the results of question
on ” load flow / optimization of networks ” and ” distribution automation”, Average
is scored below 3.0. Results of question on “none” and “inexperienced” is larger
amount of participants than the results of question on “sufficient” and “acquired”.
(refer to green hatching in Fig.-4) . Result of the Pre-training questionnaire is

provided in Appendix-2.

Post-training Questionnaires and Criteria for Evaluation

As results of the Pre-training questionnaire, overview of trainees who participated
this training course is indicated in figures below. Age composition of trainees is
shown in Fig.-1, years of experience in ECG is shown in Fig.-2 and current jog
category is shown in Fig.-3. Result of the Pre-training Questionnaire is provided in
Appendix-B. 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”)
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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. In order to measure the effect of the
training course and evaluate the appropriateness for the procedure including the
material, PT requested trainees that the Post-training Questionnaire and Action
Plan should be filled in immediately after subject of the class. These
Questionnaires were collected just before the closing ceremony of the training
course.

A form of the Post-training Questionnaire and Action Plan is attached Appendix-1,
and Result of Post-training Questionnaire is provided in Appendix-2.

Enrolled ten participants in this training course shows 100% of attendance because
of full participation of the trainees. Attendance rate is improved compared with
the last attendance rate of "system protection and operation” course.

Post—training Questionnaire is provided including A. Comparison of improvement
in the technique level, B. Possibility of practical use of acquired knowledge and
technology, C. Usefulness in the future, D. Advanced level of technical contents, E.
Intelligibility of the lecture and practical work, F. Satisfaction (comprehensive
evaluation). These Questionnaire Items aim to evaluate the appropriateness for
the procedure including the materials.

According to the results comparison of Pre-training Questionnaire and Analysis A,
improvement of the technique level for each trainee is measured, and increase of
mean value after training course (improvement in the technique level) is
determined.  (improvement in the technique level) .

Evaluation item B and C evaluate the possibility of practical use of acquired
knowledge and technology after the training course. This monitoring configures
the measure for evaluation to assume the effect if the average is scored over 3.0
(intermediate value of evaluation) .

Evaluation item D and E configures the measure for Appropriateness of instructors
#F teaching method. In the case of average scored below 3.0, the improvement of
curriculum for the practical training should be considered. According to ”D.
Advanced level of technique contents”, target for average scored 3.5-4.5 is proposed
as possibility of acquired technical level for the participants.

Evaluation item F is indicated general satisfaction of training course. While
average is scored over 3.0, Satisfaction of comprehensive evaluation should be

considered.
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(3) Analyses of the Pre and Post-Questionnaires

A) Improvement of the technique level

The result of the question on “Improvement of the technique level” in the

Post-Questionnaire is shown in Table-4. And the distinction chart is shown in

Fig-1.

Compared with each item showed improvement of mean value.

Especially, (9)

“economic evaluation” and (11-1~7) practical training are improved very much.

Table-4 Novelty of the program contents

2|5

Questionnaire Item Pre-Q Pont- g g

8 | &

(1) Purpose and the outline of distribution planning tasks 3.7 3.9 0.2 +

(2) Basic configuration and characteristics of distribution systems 3.7 4.1 0.4 +
(3) Configuration of distribution facilities in ECG 3.8 4.3 0.5 ++

(4) Quality of power distribution 4.0 3.7 -0.3 -

(5) Load characteristics of distribution lines 3.6 3.8 0.2 +
(6) Demand projection 3.2 3.8 0.6 ++
(7) Analysis and Evaluation of System characteristics 3.4 41 0.7 ++
(8) Reliability Analysis and evaluation of the distribution system 3.7 4.0 0.3 +
(9) Economic Evaluation 3.0 4.0 1.0 | +++
(10) How to proceed with distribution facilities planning 35 4.1 0.6 ++
(11-1) Demand Projection 3.3 4.0 0.7 ++
(11-2) Load flow / Optimization of networks 29 40 1.1 ++
(11-3) Technical losses estimation 3.1 4.0 0.9 ++
(11-4) Short circuit analysis 3.2 3.8 0.6 ++
(11-5) Reliability Analysis 3.5 4.0 0.5 ++
(11-6) Distribution automation 29 3.7 0.8 ++
(11-7) Economic Engineering 3.0 4.1 1.1 +H+

Note: fluctuation
“- “ shows negative value, and ” +” , “++” and “+++” are positive values. (0<” +” <0.5),
05= “++” <1.0), ( “+++" >1.0)
g
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Novelty of the program contents

According to the left
graph,

Left half of the graph is
larger, and it obtained
that the practical

training is improved.

Fig-1 Improvement of the technique level after the training course

1.0

0.5

-0.5

According to the left

Incremental of avarage score after the training course . ;
graph, it obtained

improvement of the

10 11 -
| “ H %“ 7 technique level after th
g (o5t i f0S 1gu vel atter the
i o) i | a
5

= training course.
¥ (1) Purpose and the outline of distribution planning tasks According to t_he Ieﬁ
® (2) Basic configuration and characteristics of distribution systems
{3) Configuration of distribution facilities in ECG graph, it Obtail‘led

(4) Quality of power distrioution
o (5) .oad characteristics of distribution lines

® (6} Jemand projection

(7) Analysis and Evaluation of System characteristics Accordmg to the
(8] Aeliahility Analys s and evaluation of the distribution system .
(3] Econamic Evslation Table-4, especially (9),

(11-2), (11-7)
incremental average

score is over 1.0.

Fig-2 Increase of mean value after the training course

According to improvement of the technical level after the training course
( engaged years ), for trainees who have 0-10 years experiences (hereinafter
referred to as “Group A”) and trainees who have over 11 years experiences

(hereinafter referred to as “Group B”) it is confirmed that the improvement
of the technical level for the former is high. Table-5, Table-6, Fig-3~Fig-5) .
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Table-5 Novelty of the program contents

(Engaged years 0~10)

Pre Post
Cestionneie ks Questionnaire | Questionaire HREIES || Fhimeon

(1) Purpose and the outline of distribution planning tasks 36 40 0.4 +
(2) Basic configuration and characteristics of distribution systems 36 38 0.2 +
(3) Configuration of distribution facilities in ECG 36 44 0.8 4
(4) Quality of power distribution 38 40 0.2 +
(5) Load characteristics of distribution lines 36 38 0.2 +
(6) Demand projection 3.2 38 0.6 +++
(7) Analysis and Evaluation of System characteristics 36 40 0.4 B
(8) Reliability Analysis and evaluation of the distribution system 32 42 1.0 ++
(9) Economic Evaluation 26 42 1.6 Tt
(10) How to proceed with distribution facilities planning 32 42 1.0 ++

| (11-1) Demand Projection 30 40 1.0 ++
(11-2) Load flow / Optimization of networks 28 38 1.0 4+
(11-3) Technical losses estimation 30 40 1.0 ++
(11-4) Short circuit analysis 32 38 0.6 ++
(11-5) Reliability Analysis 34 42 0.8 ++

| |(11-6) Distribution automation 30 38 0.8 ++
(11-7) Economic Engineering 30 40 1.0 ++

Table-6 Novelty of the program contents
(Engaged years 11~)
Pre Post
Quaskornake s Questionnaire | Questionaire Difirenca v

(1) Purpase and the outline of distribution planning tasks 3.8 3.8 0.0 0
(2) Basic configuration and characteristics of distribution systems 3.8 4.4 06 ++
(3) Configuration of distribution facilities in ECG 4.0 4.2 0.2 +
(4) Quality of power distribution 4.2 34 -0.8 —-
(5) Load characteristics of distributicn lines 3.6 38 0.2 +
(6) Demand projection 3.2 3.8 0.6 +
(7) Analysis and Evaluation of System characteristics 3.2 4.2 1.0 ++
(8) Reliability Analysis and evaluation of the distribution system 42 38 -04 =
(9) Economic Evaluation 3.4 38 0.4 +
(10) How to proceed with distribution facilities planning 38 40 0.2 +
(11-1) Demand Projecticn 3.6 40 0.4 +
(11-2) Load fiow / Optimization of networks 3.0 42 1.2 it
(11-3) Technical losses estimation 3.2 40 0.8 ++
(11-4) Short circuit analysis 32 38 0.6 i
(11-5) Reliability Analysis 36 3.8 0.2 +
(11-6) Distribution automation 2.8 3.6 0.8 ++
(11-7) Economic Engineering 3.0 42 1:2 +++

It is considered that there is an expectation of large training
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monitoring results showed.

In order to group B, it is considered for the practical training improvement of

technical level and the needs from the long time experienced trainees for the

practical training course is effective.

According to the left graph, it
obtained the improvement of

technology level on many of

questionnaire item.

Circular by the results of
Pre-Questionnaire is
completely  subsumed in
circular by the results of

Past-Questionnaire.

Fig-3 Improvement of the technique level after the training course

(Group A : Engaged year 0~10)

According to the left graph, it
obtained the improvement of
technology level on many of
questionnaire item.
According to the former
group A, circular s
completely subsumed, on the
other hand, protruding part is

found in group B.

Fig-4 Improvement of the technique level after the training course

(Group B : Engaged year 11~)
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CONTENTS BY COMARISON OF

E INCREMENTAL

COR

(ENGAGED YEAR)

According to the left graph,
the improvement degree of
group A is larger than that of
group B. On the other hand,
there is little difference in the

part of practical training.

% Engaged yeas 0-10 M Engaged gear 11

Fig-5 Comparison of improvement in the technique level

B) Possibility of practical use of acquired knowledge and technology

The result of the question on “Possibility of practical use of acquired knowledge

and technclogy” in the Post-Questionnaire is shown in Table-7. Most of average

scores are improved in each subject 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 very much.

It is likely to be caused by following two reasons to be low score on the
subject of “(8) Relay Setting”; a) “Relay Setting” is not a work for ECG
Regional Offices at this moment and b) class period for the “Relay Setting” in
this training course was too short and the lecture was insufficient to explain
to trainees in detail.

The result of the question on possibility of practical use of acquired
knowledge and technology in the Post- Questionnaire is shown in Table-7.
And Potential assessment of years experienced training participants is
shown in Fig-6. From these results, there is no questionnaire item which is

scored below 3.0. Excellent results are listed in the following table.

ii) Most of the 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 very much.

iii) According to Group A: Engaged year 0-10, evaluation of result for lecture

centered item is high. On the other group B : engaged year 11-, evaluation of

results for practical training is as same as the evaluation results of group A.

11
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Monitoring results showed for both inexperienced and experienced trainees
felt that the knowledge and technology acquired in this training course could

be utilized in their own jobs.

able-7 Possibility of practical use of acquired knowledge and technology (Average)

Questionnaire Items Mean value
(1) Purpose and the outline of distribution planning tasks 40
(2) Basic configuration and characteristics of distribution systems 4.3
(3) Configuration of distribution facilities in ECG 44
(4) Quality of power distribution 4.0
(5) Load characteristics of distribution lines 3.8
(6) Demand projection 41
(7) Analysis and Evaluation of System characteristics 40
(8) Reliability Analysis and evaluation of the distribution system 42
(9) Economic Evaluation 3.9
(10) How to proceed with distribution facilities planning 40
(11-1) Demand Projection 4.0
(11-2) Load flow / Optimization of networks 3.7
(11-3) Technical losses estimation 40
(11-4) Short circuit analysis 39
(11-5) Reliability Analysis 3.8
(11-6) Distribution automation 3.9
(11-7) Economic Engineering 3.8

In group A, evaluation for
the item for the lecture
center is high. Evaluation
for practical training is
almost the same both

group A and group B.

Fig-6 Possibility of practical use of acquired knowledge and technology
(Comparison of engaged year)

12
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Usefulness in the future

Result of question on usefulness in the future on Post-Questionnaire is shown in

Table-8. And Evaluation of usefulness in the future for training participants by

engaged year is shown in Fig-7. The Questionnaire is about the possibility of

improvement of technical level in future, average of comprehensive questionnaire

item is scored over 3.0 and also 15 items (green hatching) among 17 items is

scored average 4.0-4.4. (green hatching) . Training participants felt that the

knowledge and technology acquired in this training course could be utilized as

above results showed.

According to possibility of practical use of acquired knowledge and technology on

comparison of engaged year, the results of the question showed same as the result

of the question on "B) Possibility of practical use of acquired knowledge and

technology”.

Above results showed the following.

i) Most of trainees felt that the knowledge and technology acquired in this
training course could be utilized in their own jobs in future.

i) In group B: experienced year 11-, evaluation for practical training is as same
level as group A or slightly higher than group A. And also, it is desirable that

the need from the experienced trainees for operational training was high.

Table-8 Usefulness in the future (Average)

Questionnaire items Mean value
(1) Purpose and the outline of distribution planning tasks 42
(2) Basic configuration and characteristics of distribution systems 44
(3) Configuration of distribution facilities in ECG 44
(4) Quality of power distribution 44
(5) Load characteristics of distribution lines 40
(6) Demand projection 43
(7) Analysis and Evaluation of System characteristics 43
(8) Reliability Analysis and evaluation of the distribution system 43
(9) Economic Evaluation 43
(10) How to proceed with distribution facilities planning 43
(11-1) Demand Projection 4.0
(11-2) Load flow / Optimization of networks 338
(11-3) Technical losses estimation 4.0
13
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Questionnaire items Mean value
(11-4) Short circuit analysis 4.2
(11-5) Reliability Analysis 4.1
(11-6) Distribution automation 40
(11-7) Economic Engineering 39
Usefulness in the future
(Comparison of engaged year)

Group B is evaluated
slightly higher than
Group A in the items
related to practical

training.

Fig-7 Usefulness in the future (Comparison of experienced age)

D) Advanced level of technical contents

Results of the question on Advanced level of technical contents in the
Post-Questionnaire is shown in Table-9. Evaluation of the question on Advance
level of technical contents on comparison of experienced age is shown in Fig-8.
According to Advanced level of technical contents, comparison of acquired
technical level and technical level for training course is asked. Average is scored
3.0, advanced is scored 5.0, and inferior is scored 1.0. Results of the question on
Advanced level of technical contents for training course in Post-Questionnaire is
shown in Table-7. Evaluation of the question on Advanced level of technical
contents for engage year is shown in Fig-8.
Participants felt that the knowledge and technology acquired in this training
course is higher than the existing knowledge and technology. The monitoring
results showed following.

1) Average of the evaluation is targeted on approximately 3.5-4.5. Because

average of the actual evaluation is within that range, appropriate level for

most part of the lecture should be considered.

14
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Evaluation result of the questionnaire in both group A and B was
approximately the same, however evaluation for the practical training in
group B: experienced age is slightly higher than the group A as the

monitoring results showed.

Table-9 Advanced level of technical contents (Average)

Questionnaire items Mean value
(1) Purpose and the outline of distribution planning tasks 4.0
(2) Basic configuration and characteristics of distribution systems 42
(3) Configuration of distribution facilities in ECG 43
(4) Quality of power distribution 41
(5) Load characteristics of distribution lines 3.9
(6) Demand projection 40
(7) Analysis and Evaluation of System characteristics 40
(8) Reliability Analysis and evaluation of the distribution system 3.8
(9) Economic Evaluation 3.9
(10) How to proceed with distribution facilities planning 3.8
(11-1) Demand Projection 4.1
(11-2) Load flow / Optimization of networks 42
(11-3) Technical losses estimation 3.8
(11-4) Short circuit analysis 4.0
(11-5) Reliability Analysis 3.9
(11-6) Distribution automation 3.7
(11-7) Economic Engineering 3.5
15
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Advanced level of technical contents

rison of engaged year) The evaluation for the

{Com

items related to

lecture in group A and B
are almost same. On the
other hand, the
evaluation for the item
related to practical
training in group B is
slightly higher than that
of group A.

Fig-8 Advanced level of technical contents (Comparison of experienced age)

E) Intelligibility of the lecture and practical work

The result of the question on Intelligibility of the lecture and practical work in
the Post-Questionnaire is shown in Table-10. The evaluation of intelligibility of
the lecture and practical work on comparison of experienced age is shown in

Fig-9.

Implementation of generally intelligible lecture and practical work should be
considered, because most of the participants gave high scored in

Post-Questionnaire and evaluation of overall mean was scored over 4.2.

However instructor in ECG who collaborates to produce the text for this practical

training was changed due to unforeseen circumstances, substitute instructor

read well text from JICA in a short period and gave useful lecture.

It is assumed that ECG has internal facilitator.

Above shows following.

) Evaluation of intelligibility of the lecture and practical work from the
practical training is high as monitoring results showed.

ii) Overall evaluation of group B: experienced age is slightly higher than the
group A.

16
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Table-10 Intelligibility of the lecture and practical work (Average)

Questionnaire items Mean value
(1) Purpose and the outline of distribution planning tasks 44
(2) Basic configuration and characteristics of distribution systems 4.8
(3) Configuration of distribution facilities in ECG 4.6
(4) Quality of power distribution 45
(5) Load characteristics of distribution lines 43
(6) Demand projection 42
(7) Analysis and Evaluation of System characteristics 4.4
(8) Reliability Analysis and evaluation of the distribution system 44
(9) Economic Evaluation 4.5
(10) How to proceed with distribution facilities planning 42
(11-1) Demand Projection 4.0
(11-2) Load flow / Optimization of networks 41
(11-3) Technical losses estimation 40
(11-4) Short circuit analysis 42
(11-5) Reliability Analysis 41
(11-6) Distribution automation 3.8
(11-7) Economic Engineering 3.9

Intelligibility of the lecture and practical worl

(Comparison of engaged yeer)

The evaluation of
intelligibility of the
lecture from training
participants is generally
high. On the other
hand, the evaluation for
the items related to the
lecture in group B is
slightly higher than that
of group A.

The evaluation for the
item (1) “how to
proceed with
distribution facilities
planning”, “(9)
economic engineering”
is especially high.

Fig-9 Intelligibility of the lecture and practical work

(Comparison of experienced age)

17
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) Satisfaction (comprehensive evaluation)

As results of Post-Questionnaire, comprehensive evaluation of Satisfaction is

indicated in Table-11, and comparison of experienced age of Satisfaction is shown in

Fig-10. It shows as follows.

i) Average of expectation in advance was targeted on approximately
4.0-4.5. Result of the question on lecture 1-10 without practical
training showed satisfaction with expectations.

i1) Average of practical training (11-1~7) is scored 3.5-3.9 and it showed
that the evaluation for the items related to satisfaction is slightly low.

(green hatching), Because only one set of simulator (system analysis
software) was arranged and training participants was not able to
operate the simulator, (system analysis software) besides instructor
was not be able to be arranged the data of system analysis and
training participants felt the lack of the operation without reflecting
the purpose and effect of the operation of the simulator to the training
participants.

iii) In long time experienced Group B, the evaluation of satisfaction for
the practical training is more critical than that of group A.
Considering the reason for low average score stated in paragraph ii), it
is assumed that the needs for experienced technical engineers are
higher than the inexperienced engineers.

Table-11 Satisfaction (comprehensive evaluation)
Questionnaire item Mean items
(1) Purpose and the outline of distribution planning tasks 42
(2) Basic configuration and characteristics of distribution systems 45
(3) Configuration of distribution facilities in ECG 44
(4) Quality of power distribution 43
(5) Load characteristics of distribution lines 4.1
(6) Demand projection 40
(7) Analysis and Evaluation of System characteristics 41
(8) Reliability Analysis and evaluation of the distribution system 43
(9) Economic Evaluation 4.3
(10) How to proceed with distribution facilities planning 42
18
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Questionnaire item Mean items
(11-1) Demand Projection 39
(11-2) Load flow / Optimization of networks 3.5
(11-3) Technical losses estimation 3.6
(11-4) Short circuit analysis 3.9
(11-5) Reliability Analysis 3.7
(11-6) Distribution automation 3.7
(11-7) Economic Engineering 37

In Group B, the
evaluation of
“Satisfaction” for the
practical training is
more critical than that

of group A.

Fig-10 Satisfaction (Comparison of experienced age)

(4) Comprehensive summary of the Pre and Post-Training Questionnaires

Analysis result of the Pre and Post-Questionnaires are shown below.

1)

2)

3)

There is an expectation of large training effect in this training course for all
participants as the monitoring results showed.

Most of trainees felt that the knowledge and technology acquired in this training
course could be efficiently utilized in their own jobs and quality of their jobs
would be highly improved.

According to the contents of this training course, there is an expectation of large
training effect for trainees who have poor experiences as the monitoring results
showed. According to the analysis of mean value, it is desirable to nominate
approximately 10 year experienced engineers as participants of training course,
it will be better to call trainees who have under 10 years experiences. And
therefore, the syllabus and curriculum of this training course are suitable for the

engineers little experienced as less than 10 years.

19
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4) On the other hand, the effect of practical training was also very high for over 11

year experienced trainees, and there will be strong expectation for the

usefulness in the future.

5) Short hours of instruction are pointed out. Therefore, if the target trainee

assumed to be the engineers experienced more than 11 year in the part of

practical training, it will be necessary to revise the syllabus and curriculum

slightly as an allocation of much time for the practical training.

6) The comprehensive evaluation of satisfaction for this practical training is high.

7) Based on the above result, this training should be considered there is an

expectation of large training effect and to have been successfully implemented.

(Note) Summary of questionnaire

In this monitoring case, there are other properties such as “Age” and “Job category” in

addition to “Experienced age” of the participants.

1. It is observed strong correlation between "Age” and “Experienced age”. And the
“Experienced age” is closely related with the availability of engineer. Therefore

“Experienced age” was selected for the index.

@Summary by job category was not done because of low accuracy.

4. Comments and impressions from lecture Observation

The project team can point out some comments from the observation of lectures

besides the questionnaires.

(1) Basic rule for the lecture

1)

There are some cases of trainee’s delay for classes. These cases will be value
punctuality is necessary, otherwise the followings might happen such as
delay for classes, lack of explanation by time compression, and delay for the

monitoring questionnaire.

(2)  Appropriateness of instructors teaching method

1)

2)

The way to proceed the lectures clarifies the response of the text structure.
And the contents of instruction PPT are prepared for taking appropriate
measure of the text, training participants are easy to understand the way to
proceed the lectures. This point is improved very much by comparison with
the first annual training (Operation and Maintenance of Power Distribution
Equipment) .

The contents of instruction PPT enhance understanding of the lecture. For

example, comprehensive and logical part of the text was found many

20
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(3)

description such as the following, supplementation of specific value for the
operation, introduction of figure made by instructor.
Atmosphere of the lecture

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

2) The way to precede the lectures with exchanging views between instructor

and trainees is very good. This mood produces a kind of presence because the
class is a situation of serious thinking and brain storming. It is very wise
arrangement to proceed the lectures with exchanging views between

instructor and trainees.

3) The lecture is carried out by a method to increase the usefulness of training

including on-the job question and problem of the training participants.

5. Recommendation to next training courses

(1)

(2)

(3)

Nominee Qualifications

It is desirable to nominate young engineers as participants of training course
according to the original aim, and it will be better to call trainees who have
under 10 years experiences.

More than 10 participants are possible to attend the lecture. However it
should be better to keep a policy of approximately 10 participants so that
training participants really operate the software in the training.

In addition, as for training participants really operate the software, it will be
desirable to arrange the couple of licenses which ECG possesses during
training period.

Appropriate accommodation method

There are some cases engineers working in a neighborhood business office of
the training center are late for the classes so that it is desirable to introduce
the training camp method which provides accommodation for engineers like
any other training participant to focus on the training course.

Applicability of this training course to veteran engineers

The curriculum, syllabus and instruction materials of this training course are
applicable to the veteran engineer more than 11 years experienced. When we
consider the case of application to the veteran engineers, it is necessary to
think the way of practical training ought to be in the curriculum of this
training course.

There was some pointing out that the training by using the software was liable
to lack of time.

This training by using the software follows a strong request which training

21
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participants can learn technical analysis of real operation by ECG. Therefore it
will be necessary to improve the curriculum based on the implementation

method of ECG how to instruct the technical contents.

22
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12) Amendment of Curriculum and Textbook for Engineers of
ECG “Distribution Planning “(November, 2015)
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Training Course for Engineers of ECG “Distribution planning” was carried out from 13" to 17"
July 2015. Based on the result of the meeting with the trainers and the Monitoring Report on
Training Course for Engineers of ECG “Distribution planning”, the Textbook were revised as
documents attached hereto.

The textbook used in the next training course will be changed from Version 1.0 to 1.1.

November 2015
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13) Result of the Questionnaire for Trainees™ Supervisors
“System Protection and Control “(November, 2015)
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Result of the Questionnaire for Trainees’ Supervisors
Training Course for Engineers of ECG
“System Protection and Control” (February 2015)

The questionnaire asking the training effects were implemented against the supervisors of
each trainee. In this period, the project team obtained the answer from all the supervisors of 17

trainees, and reports the result of investigation as follows.

1. Effectiveness of the Training Course from the view of supervisors of the trainees
It can be considered that “the effectiveness of training course was recognized efficiently”

according to the positive answer provided by supervisors at the workplaces.

2. Improvement points in the trainee’s job pointed out by the supervisors
The appropriate proposals concerning system protection and control can be becoming
to do.
The analyzing capacity for trouble shooting is improved.
The capacity for reporting by providing the necessary information.
The reliability of the service was improved by enhancing the collaborations with
colleagues or supervisors.
Improvement of safety awareness. Smooth operation along established
procedure can be done.
Awareness of importance of mounting device for equipment and confidence
of field operation has been obtained by this training course.
Improvement of the knowledge for system control & protection.
Improvement of the knowledge by learning the application way of various
system protection relay type.
New ideas and responsibility as a controller of the region were obtained.
The knowledge provided by the training course were utilized to practical
works.

The ability of interpretation of relay indication was improved.

3. Items to be added to the training pointed out by the supervisors

1) The lack of training duration for the simulator operation

Use of the simulator in ECG training course was a first case, and since the

—399-



instructors unexperienced in operating the simulator.
The project team will instruct C/P to do advanced preparation for the simulator
operation and training on the power system accidents so that the next training will be

implemented smoothly.

4. Other requests to the training course

1) Extension of training duration for the operation of simulator.

2) All trainees including the personnel living near the training centre, should be
accommodated in order to be concentrated to the training course.

3) This training course should be taken by many engineers by increasing the frequency of
implementation.

4) The training course should be related to the “SCADA” to make the system operation
automatic.

5) Establishment of design & construction course for engineers.

6) Standardization of system protection course will be necessary for engineers not

engaged in system protection.

The project team considers the countermeasures against the requests described

above as follows.

Requests Countermeasures

1) Consideration for extension by curriculum arrangement.

2) Informing to C/P and asking the consideration for appropriate countermeasures.

3) Informing to C/P and asking the consideration for appropriate countermeasures.
Considering an effective use of “SCADA” facilities installed in the training

4) centre.

5) Informing to C/P and asking the consideration for appropriate countermeasures.

6) Informing to C/P and asking the consideration for appropriate countermeasures.

5. Conclusion
Judging from the result of the questionnaire for trainees’ supervisors, we can conclude that
the training course was implemented effectively enough to enhance techniques and
knowledge of ECG Engineers.
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14) Monitoring (Action Plan Follow-up)
“System Protection and Control “(November, 2015)
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Follow-up Survey for the training course of “System Protection & Control” for ECG engineers

Follow-up survey based on the action plans was conducted after six months of the training course and

analysed the results of the survey.

1. Action Plan
Most action plans planed to adopt the training contents in a daily routine work. The items are
mentioned concretely as follows;
1) To analyse various data gotten at substation and report the analysed data to the data collation
centre by the deadline
2) To improve the internet connectivity to implement the above mentioned report
3) To visit the primary substation and check operational aspects of relays periodically

4) To train substation staff on foundation of power system and analysis of various data

2. Result and conclusion of the follow-up survey
The follow-up survey was collected from seventeen trainees out of twenty trainees. The rest of three
trainees were excluded from the object of survey as their attendant ratio was less than seventy
percentages. The points were summarized briefly as below;
(The following table is attached as a reference)
1) Progress of the Action Plan
2) Ifnot achieved, how long does it take to achieve?
3) Challenges of the achievement

4) Additional issues or requests to the training course

Eight trainees answered that they have already achieved their aims and nine trainees have been still
making efforts in order to achieve their goals. As aforementioned, most of trainees mentioned about
the internet facilities to report regularly and smoothly in their action plans. It is supposed to
demonstrate the result that nine trainees have been putting their efforts. The majority of those
surveyed also stated that they report to the data collation centre after analysing each data of
substations by the deadline. On the other hand, the supervisors’ questionnaires were collected after
three months of the training. Their supervisors answered that they reported punctually and the
contents of the report were improved. It is, therefore, considered that the result of the questionnaire

corresponded to their action as the trainees tried to achieve their action plans. It can be said that the
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achievement of the action plans is high.

Regarding the degree of achievement of the Action Plan, we can judge that the trainees achieved the
Action Plan very well. Some of trainees utilize the knowledge and technology learned in the training

course very well and others have been making effort to utilize them as much as possible.

Additional requests for the training course

Many requests are as follows;

1) More practical training

2) To provide many opportunities for engineering staff in system protection and control in order to

participate in this training course for other engineers

In the former request, it is possible to accept their request that more practical training should be
added by using relay equipped at a substation being constructed at the ECG training centre and
exercises fault calculation. Although the latter one is related to the plan of human resource training
and budgetary issues of ECG, it will be requested to ECG management to give more opportunities to

other engineers to participate in the training courses.

408~



y10Mm [eonoeld Jo pouad swil JO UOISUIXY- QUON syjuow 9 Suo uQ | 6-d
9sanoo 3uiutel} Jo porred W} JO UOISUSIX- QUON - paslIyoy | 8-d
JLosn
AKITALIOSUUOD JOUIOIUT J00J- - passnpy | £-d
01 MOy pue 395 Aeja1 uo}o9joid jJo uonoung-
9s1n00o 3ururer) Jo poried sw] JO UOISUIIX-
Furpue)siopun 19))9q € 10J 90UBAPE UI
QUON uoos Suo3 uQ | 9-d
wnnoLLUINg pue snqe[[As gururen Juruoyur-
Joyenuus oy} Juisn JIom [ed1jorid-
SjJe1s [04IU09 pue uonojold Jje 1oy Sururel] - QuoN - PaAdIYOVY | G-d
uonesqns Arewrd
uonelsqns Arewrid Sunisip -
3y} e [ouuostad YIm JIomawely - paAdIyOY | $-d
syIom [eonoeld 210N~
2AnRI0d00D JO UOTIONIISUO))-
Suines Ae[al uo JIom [BonoRId- Jlomiau
- PRARIPY | £-d
Suruwrei301d- | UOIBOIUNUWIOD JO UOHONISUOD)-
J[NPaYOS UMO JUSUIDASIYO®
QUON Suio3 uQ | z-d
sy aFeuew 03 A)[Iqe JO OB T- a3 spremos Suissaidord
Suyuresy jeorjoeld 2I0N- KJIAT}O0UUO0D J2UIRUL J00]- IeoA] Surodup | 1-d

sisenbey pue Jujurel], Sy} JO SW)] [BUOLIPPY

JUSUIdASIYDY Ay} Jo seusjey)

dV 2aamyoe 0} poriad [euonippy

ue[d UonoYy Jo ssarfoid

(9s1n0o a3 Joye SYuOW 9) MIIASY Sulurel] 1504 Y3 JO NSy

(5107 Areniqay) smoouius DD J0J  JOJIU0)) 29 UOIJOI01d WISAS,, JO 9sino)) Surures],

—409-



soniiqedes [eoruyoa) ypm

95109 3uturer; Jo portad Swi) JO UOISURIXH- $90In0SaI UrWINY JO 0FBLIOYS- - paAdIYY | L1-d
KJIAIIOQUUOD JOUIUL 100 J-
QUON AJIATIO9UUOD JAUIONUL 100~ - PaASIYOY | 91-d
QUON SUON - paAsIyOV | S1-d
JI0M
9sIn09 3uturen jo porad awi) JO UOISUIXT- Ieok | Suro3 uQ | ¥1-d
[euonerado 1oy 1endwod aION-
Hes
9s1no9 3uturer) Jo porrad W} JO UOISUIXT-
reuonerado Joj ulures) aI0N- syjuour ¢ Suro3 uQ | €1-d
sIoauidua Iayjo Joy Juurel] -
JOUIIUL JO UONONIISUO))-
s1ooui3ua Jaylo Joj Suurer ] - JoUIOUL JO UOIONIISUO))- SYIuow ¢ Buo3 uQ | z1-d
woysAs uoroajold Juornd yHm
QUON Syoam ¢ Buro3up | 11-d
aul| ur Ajpesrporiad 9s1noo uturel} JUISIASY-
saniIqedes [eOIUY09) YHm
9s.In09 Jururen Jo JYSaljay- quout | Buro3 uQ | 01-d

$90In0SaI uewINy JO a3elI0YS-

sisenbay] pue Suiuiel], oY} JO SWS)[ [RUORIPPY

JUSWRARIYOY a3 Jo saduseyd

dV aasmyoe o} pouad [euonippy

ue[ UOIOV JO SS21301d

410~



15) Result of the Questionnaire for Trainees™ Supervisors
“Distribution Planning “(December, 2015)
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Result of the Questionnaire for Trainees’ Supervisors
Training Course for Engineers of ECG
“Distribution Planning” (July 2015)

The questionnaire asking the training effects were implemented against the supervisors of
each trainee. In this period, the project team obtained the answer from all the supervisors of 10

trainees, and reports the result of investigation as follows.

1. Effectiveness of the Training Course from the view of supervisors of the trainees
It can be considered that “the effectiveness of training course was recognized efficiently”

according to the positive answer provided by supervisors at the workplaces.

2. Improvement points in the trainee’s job pointed out by the supervisors
Methods of checking on the viability of projects.
Projects execution period has reduced.
Confidence and proposal skills for system improvement.
Ability to choose the conductor and cable sizes in the design.
Ability to carry out load assessment with regards to Distribution substations/Customer
demand.
Communication on the work schedules.
Analytical reasons could be seen in the way of work.
The economical operation of networks.
Organizing skills for the work.
Planning of work for every week and project supervision.
Skills of setting targets in the meeting.
Skills on projects preparation.
Data gathering for project planning and data analysis.
Skills on forecasting load for appropriate number of transformers and their sizes.

Understanding on network optimization and reduction of technical losses.

3. Items to be added to the training pointed out by the supervisors

[§)] Configuration of distribution facilities in ECG.

2) Countermeasure to growing power demand.
3) Including CVP analysis in the basic Economic Evaluation Concepts.
4) Load flows in electrical practice of planning.
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5) Training for all our engineers.
6) Load forecasting and power quality issues.

7) Short duration for the training course and time allocation.

Other requests to the training course

1) Similar training for other engineers.

2) Distribution system planning with focus on consumer loads.
3) Including of the Basic Computer Software for load flows.
4) Measurement of power quality issues.

5) Forecast of power quality level.

6) Another training course for other electrical engineers.

7) Use of the software during the training.

The project team considers the countermeasures against the requests described

above as follows.

Requests Countermeasures

1) Consideration in ECG training centre.

2) Informing to C/P and asking the consideration for appropriate countermeasures.
3) Informing to C/P and asking the consideration for appropriate countermeasures.
4) Telling demands to the lecturers in ECG traning centre.

5) Informing to C/P and asking the consideration for appropriate countermeasures.
6) Consideration in ECG training centre.

7) Telling demands to the lecturers in ECG traning centre.

Conclusion

Judging from the result of the questionnaire for trainees’ supervisors, we can conclude that
the training course was implemented effectively enough to enhance techniques and

knowledge of ECG Engineers.
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16) Monitoring (Action Plan Follow-up)
“Distribution Planning “(March, 2016)
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Follow-up Survey for the training course of “Distribution Planning” for ECG engineers

Follow-up survey based on the action plans was conducted after six months of the training course and

analyzed the results of the survey.

1. Action Plan
Most action plans planed to adopt the training contents in a daily routine work. The items are
mentioned concretely as follows;
1) To collect the data for load growth etc., reading and evaluation
2) To make the works efficient by obtaining the relevant software (ex; the evaluation of system
characteristics)
3) To share the knowledges or information to the engineers in the region

4) To make the data reliability of demand forecasting better and the preparation of new projects

2. Result and conclusion of the follow-up survey
The follow-up survey was collected from ten trainees all of the trainees. The main points were
summarized briefly as below;
(The following table is attached as a reference)
1) Progress of the Action Plan
2) Ifnot achieved, how long does it take to achieve?
3) Challenges of the achievement

4) Additional issues or requests to the training course

According to this, two trainees answered that they have already achieved their aims and eight
trainees have been still making efforts in order to achieve their goals. As previous description, most
of trainees mentioned about “Procurement of the software and making the works efficient” in their
action plans. Since these action plans were difficult to achieve in short term, and then the result like
this such as “two trainee achieved, eight trainees have been still making efforts” has been led.

In addition, many trainees pointed the action plans such as “Data collection, Reliability of collected

data, reading and evaluation of data”.

The main difficulties of achievement are pointed out as “The constraints in financial matters of

organizations™, “Lack of data and reliability” or “Lack of tools or software”, and then these also
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pointed out as the items should be added to the training course.

Additional requests for the training course

The following requests are mainly pointed out as the items should be added to this training course.
1) Contents of the software (e. g.: load indicator, Application software for some drills, etc. )

2) Economic feasibility study

3) CVP analysis

Originally there are strong requests for the matter of description 1), the project team asked ECG to
consider the countermeasures under the circumstance of the constraints in the ECG human resource
development and financial matters.

The requests for the matters of description 2) and 3), the project team asked ECG to consider and

provide many chances of taking the training course for ECG engineers.
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17) Monitoring Report on the Training Course for ECG
Engineers “Distribution Design “(February, 2016)
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Monitoring Report on the Training Course for ECG Engineers

“Distribution Design”
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Monitoring Report on the Training Course for ECG Engineers

“Distribution Design”

1. Overview of the Training Course
(1) Objectives
To learn and acquire basic concept and knowledge of distribution design in the
electric power system
(2) Targets of the training course and number of trainees
Total Ten (10) Engineers; 1 trainee who is engaging technical occupations of
distribution planning from each ECG regional offices.
(3) Duration of the training course
From Monday, 15th February, 2016 to Wednesday, 17th February, 2016 (3days)

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

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

Participants list of the training course is shown in Table-2.
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Table-2 Participants List for the Training Course on Distribution Design for ECG

Engineers
. Work
No. Name Region Job category experience Age
Emmanuel Antwi Substation
1 Eastern . 3 30
Addo Maintenance
2 | Richard Ankomah Central Project Engineer 6 33
3 | Nelson Sefa Boakye Ash-East Project Engineer 12 40
Emmanuel Osei i ‘
4 Ash-West | Project Engineer 10 37
Amoako
. Electrical
5 | Godwin Yabameh Western , 6 30
Engineer
Bismark Kyere o _
6 Tema District Engineer 5 34
Yeboah
Planning
7 | Carl Ankrah Accra West . 10 34
Engineer
L. Network
8 | Benjamin Thompson Sub-T ] 17 44
Engineer
. Rechargeable
9 | Dickson Nyaku Accra East i 15 45
Engineer
10 | Castro K. Dogbeda Volta Project Engineer 8.5 33
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3. Monitoring of the Training Course
(1) Pre-training Questionnaires
In order to identify trainees’ technical background (knowledge and capacity) including job
experience, the Pre-training Questionnaires was done during the orientation in the opening of the
Training Course. A form of the Pre-training Questionnaires is attached in Appendix-A.
As results of the Pre-training questionnaire, overview of trainees who was participated in this
training course is indicated in figures below. “Age of trainee in ECG™ is shown in Fig.-1, Years of
experience in ECG is shown in Fig.-2, and Number of trainee by current engagement is shown in

Fig.-3.

Composition Ratio of Age Rank Composition Ratio
Ba0ss by Experienced Year Rank

10% B 25-30
= 20%

®10% ® 0%

W 35.40 B 20%

# 20%

& 30-35

50%
. B 50%

#0-5 % 5-10 # 10-15 ¥ 15-20

H25 #2530 §30-35 W35-40 H40-45

Fig-1 Age of trainee in ECG Fig-2 Years of experience in ECG

Number of Trainee by Current
Engagement

8 Substation maintenance
B Project engineer

£ Electrical engineer

& District engineer

& Planning engineer

# Network engineer

& Rechargeable engineer

Fig-3 Number of trainee by current engagement

According to Fig-1, the group of “31 - 35” in Age of trainee is most major. And next group is “26
-31” and “36-40".

According to Fig-2, the group of “6 - 10” in years of experience is most major. And next group is
“0 -5 and “11-15".

According to Fig-3, “Project engineer” is most major, and other each group consists of 1

personnel.
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The participants to be suitable for the target account for a percentage of 70% of all,
from the view point of junior engineers fewer than 10 years experienced.

Number of trainees by each current engagement is shown below. Number of “Project
Engineer” is 4, and number of other occupation such as “Substation Maintenance”,
“Electrical Engineer”, “District Engineer”, “Planning Engineer”, “Network Engineer” and
“Rechargeable Engineer” is 1.

The mean values of score from the questionnaire are 3.3 to 4.4 as shown in the row of
“Pre-Questionnaire” in Fig. 3, and then generally level of the knowledge is not so low.

Especially the mean value of score in “(3-3) ECG standards on overhead line designs”, “(4)
Underground network designs (e.g. ECG standards on cable selection and installation)”, “(5-1)
Types of Substations & their relevance to the ECG network™, “(5-2) Equipment constituting each
type of substation” and “(5-3) Sizing of transformers and selection of installation location” are

more than 4.0, and then it is thought that the advanced knowledge level is high.

(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.
Members of ECG training centre requested the 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.

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. ECG training
centre 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.
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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) Improvement of the technique level

The result of the question on “Novelty of the program contents” in the Post-training
Questionnaire is shown in Table-3.

It can be confirmed that the mean values of more than half subjects are improved from those
of Pre-training Questionnaires. Particularly the improvement degree of “(6) Protection
& Earthing” and “(7) Power quality issues for a distribution network” has increased.
On the other hand, the items deteriorated were caused by the simplification or
omission of the lecture contents relevant to question items under the influence of
the schedule progress on that day. Concretely, it can be considered that the degree
of advanced knowledge acquisition was high, because the contents of Chapterl to
Chapter 4 were most essential matters and should be learned for ECG Engineers.

Whereas, it can be confirmed that the mean value are slightly less than 4.0
according to the Post-training questionnaire, and then approximately 50% of
lecture were recognized as new knowledge.

In the section (5-1), (5-2) and Chapter (8), a little time has been spent for the

lectures because of schedule compression.
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Table-3 Novelty of the program contents

Questionnaire Items Pre— Post— | Difference

(1) Responsibilies & job function of the design engineer 4.0 3.6 -04 :

(2) General Design Considerations of ECG standard (e.g. design and construcion parameters

such as clearance 8.7 36 - —O,.‘T o
(3)Overhead line designs 35 36 01
(3-1) Theory of Mechanical design (e.g. strength calculation of load on pole,stay,Wire) ’ ' ’
(3-2) Theory of Electrical design (e.g. calculation of current capacity, voltage drops, losses) 3.7 3.7 0.0
(3-3) ECG sfandards on overhead line designs 40 3.7

(4) Underground network designs(e.g. ECG standards on cable selection and installaton) 40 38

(5) Substation design work 44 39

(5-1) Types of Substations & their relevance b the ECG network ’ ’

(5-2) Equipment constituting each type of substation 44 35

(5-3) Sizing of ransformers and selection of installation location 4.4 3.9

(6) Protection & Earthing

(6-1) Significance of various types of earthing 3.8 4.0 0.2
(6-2) Protection for substations 39 3.9 0.0
(6-3) Protection for overhead line 38 4.1 0.3
(6-4) Lighting protecton 3.8 42 0.4
(6-5) ECG standards on protection & earthing system for substation, overhead fine, 37 39 0.2
underground cable efc. : : )
(7) Power quality issues for a distribution network

(7-1) Voltage regulation technology 34 36 0.2
(7-2) Power quality management method addressing supply voltage,ficker,harmonics 3.3 3.7 0.4
(7-3) ECG standards on Power quality(e.g. Customer supply voltage flicker,harmonics) 35 38 0.3
(8) Methods for improving distribution network reliability 3.7 3.6

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-4. Average of all item are scored over
4.0. From these results, it can be observed that 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 very much.
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Table-4 Possibility of practical use of acquired knowledge and technology (Average)

Questionnaire Items Mean value

(1) Responsibiliies & job function of the design engineer 4.0
(2) General Design Considerations of ECG standard (e.g. design and constructon parameters 43
such as clearance ;

(3)Overhead line designs 38
(3-1) Theory of Mechanical design (e.g. strength calculation of load on pole,stay, Wire) )

(3-2) Theory of Electrical design (e.g. calculation of current capacity, voltage drops, losses) 4.1
(3-3) ECG standards on overhead line designs 4.4
(4) Underground network designs(e.g. ECG standards on cable selection and installaton) 43
(5) Substation design work 43
(5-1) Types of Substations & their relevance to the ECG network )

(5-2) Equipment constituting each type of substation 42
(5-3) Sizing of transformers and selection of installation location 4.1
(6) Protection & Earthing 43
(6-1) Significance of various types of earthing :

(6-2) Protection for substations 4.2
(6-3) Protecton for overhead line 44
(6-4) Lightning protection 43
(6-5) ECG standards on protection & earting system for substation, overhead line, 40
underground cable ef. :

(7) Power quality issues for a distribution network 41
(7-1) Voltage regulation technology )

(7-2) Power quality management method addressing supply voltage, fiicker,harmonics 4.0
(7-3) ECG standards on Power quality(e.g. Customer supply voltage, flicker,harmonics) 4.4
(8) Methods for improving distributon network reliability 4.3

C) Usefulness in the future
The result of the question on “Usefulness in future” in Post-training Questionnaire is shown in
Table-5. The questions are about the knowledge for their jobs. The scores of each subject

exceeded 3.0 substantially, and also mean values of 11 items out of 18 items indicated 4.0 to 4.1.
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From the above, it can be thought that the participants felt high usefulness related to their

current jobs.
Table-5 Usefulness in the future (Average)
Questionnaire Items ~ Mean value

(1) Responsibilifes & job funcfion of the design engineer 4.0
(2) General Design Considerations of ECG standard (e.g. design and construction parameters 40
such as clearance ’

(3)Overhead line designs 40
(3-1) Theory of Mechanical design (e.g. strength calculaton of load on pole,stay,Wire) ’

(3-2) Theory of Electrical design (e.g. calculaton of current capacity, voltage drops, losses) 40
(3-3) ECG standards on overhead line designs 4.1
(4) Underground network designs(e.g. ECG standards on cable selecton and installation) 4.1
(5) Substation design work 39
(5-1) Types of Substations & their relevance to the ECG network ;

(5-2) Equipment constituting each type of substation 4.1
(5-3) Sizing of ransformers and selection of installation location 3.8
(6) Protecton & Earthing 39
(6-1) Significance of various types of earthing :

(6-2) Protection for substatons 39
(6-3) Protection for overhead line 4.1
(6-4) Lightning protection 4.0
(6-5) ECG standards on protecton & earthing system for substation, overhead line, 3.9
underground cable efc. :

(7) Power quality issues for a distributon network 36
(7-1) Voltage regulation technology ’

(7-2) Power quality management method addressing supply voltage, fiicker,harmonics 38
(7-3) ECG sfandards on Power quality(e.g. Customer supply voltage, fiicker,harmonics) 4.0
(8) Methods for improving distribution network reliability 40
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D) Advanced level of technical contents

The result of the question on “Advanced level of technical contents” in Post-training
Questionnaire is shown in Table-6. 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.

According to this, it can be thought that the participants felt the technology level
is higher than current technology level in all items. Therefore it will be pointed out
the matter as follows.

The lecture level were considered as appropriate in their almost contents, because the average
score were 4.0 to 4.3 except for the case of “Protection for substation” indicating 3.9. Even the

average score of “Protection for substation” is slightly less than 0.1 point against 4.0.

10
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Table-6 Advanced level of technical contents (Average)

Questionnaire Items Mean value

(1) Responsibilies & job functon of the design engineer 4.1
(2) General Design Considerations of ECG standard (e.g. design and constructon parameters 43
such as clearance )

(3)Overhead line designs 41
(3-1) Theory of Mechanical design (e.g. strength calculation of load on pole,stay, Wire) )

(3-2) Theory of Elecfrical design (e.g. calculation of current capacity, voltage drops, losses) 4.0
(3-3) ECG standards on overhead line designs 4.3
(4) Underground network designs(e.g. ECG standards on cable selection and installation) 4.1
(5) Substation design work 43
(5-1) Types of Substations & their relevance to the ECG network :

(5-2) Equipment constituing each type of substation 43
(5-3) Sizing of fransformers and selection of installation location 4.1
(6) Protection & Earthing 40
(6-1) Significance of various types of earthing :

(6-2) Protection for substations 3.9
(6-3) Protecton for overhead line 43
(6-4) Lightning protecton 43
(6-5) ECG standards on protecton & earthing system for substation, overhead line, 41
underground cable efc. ;

(7) Power quality issues for a distribution network 49
(7-1) Voltage regulation technology )

(7-2) Power quality management method addressing supply voltage, fiicker,harmonics 4.0
(7-3) ECG standards on Power quality(e.g. Customer supply voltage,fiicker,harmonics) 4.3
(8) Methods for improving distribution network reliability 43

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-7. Overall average score are over 4.0 to 4.5 and thus all classes were

intelligible and valuable. It was proved that ECG Internal Facilitators had very high teaching

11
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techniques. According to this, it considered that generally the lectures easy to understand have
been done. And then, the relevance of explanation method of lecturers, presentation and text
book were confirmed. In addition, there were some exclusive lecturers in the
beginning plan for this training course. However, they comprehended the text book
edited by JICA project team with short term. Then the lecturers could implement
useful lectures. According to this, the existence of internal facilitators with

advanced skills in ECG could be conjectured.

Table-7 Intelligibility of the lecture and practical work (Average)

Questionnaire Items o Mean value

(1) Responsibilities & job function of the design engineer 4.1
(2) General Design Considerations of ECG standard (e.g. design and construction parameters 44
such as clearance ’

(3)Overhead line designs 41
(3-1) Theory of Mechanical design (e.g. strength calculation of load on pole,stay,Wire) )

(3-2) Theory of Electrical design (e.g. calculation of current capacity, voltage drops, losses) 42
(3-3) ECG standards on overhead line designs 4.3
(4) Underground network designs(e.g. ECG standards on cable selection and installaion) 45
(5) Substation design work 40
(5-1) Types of Substations & their relevance to the ECG network )

(5-2) Equipment constituting each type of substation 4.9
(5-3) Sizing of transformers and selection of installation location 4.4
(6) Protection & Earthing 41
(6-1) Significance of various types of earthing )

(6-2) Protection for substations 40
(6-3) Protection for overhead line 43
(6-4) Lightning protection 4.5
(6-5) ECG standards on protection & earthing system for substation, overhead line, 41
underground cable etc. )

(7) Power qualiy issues for a distribuion network 43
(7-1) Voltage regulation technology ’

(7-2) Power quality management method addressing supply voltage, ficker,harmonics 4.1
(7-3) ECG standards on Power quality(e.g. Customer supply voltage,ficker,harmonics) 4.3
(8) Methods for improving distribution network reliability 4.4

12
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F) Satisfaction (comprehensive evaluation)
The result of the question on “Satisfaction (Comprehensive Evaluation)” in Post-training
Questionnaire is shown in Table-8. According to this, the following matters are indicated.
Prior to the training, it was assumed that the adequate value would be from 4.0 to 4.5. Judging

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

Table-8 Satisfaction (comprehensive evaluation) (Average)

Questionnaire Items Mean value

(1) Responsibilies & job function of the design engineer 45
(2) General Design Considerations of ECG standard (e.g. design and construction parameters 46
such as clearance :

(3)Overhead line designs 44
(3-1) Theory of Mechanical design (e.g. strength calculation of load on pole,stay, Wire) ’

(3-2) Theory of Electrical design (e.g. calculation of current capacity, voltage drops, losses) 42
(3-3) ECG standards on overhead line designs 4.4
(4) Underground network designs(e.g. ECG standards on cable selecton and installation) 4.4
(5) Substation design work 44
(5-1) Types of Substations & their relevance fo the ECG network ’

(5-2) Equipment constituting each type of substation 43
(5-3) Sizing of ransformers and selection of installation location 4.3
(6) Profection & Earthing 44
(6-1) Significance of various types of earthing )

(6-2) Protection for substations 4.3
(6-3) Protection for overhead line 4.4
(6-4) Lightning protection 44
(6-5) ECG standards on protecton & earthing system for substation, overhead line, 43
underground cable efc. ’

(7) Power quality issues for a distributon network 42
(7-1) Voliage regulaton technology :

(7-2) Power quality management method addressing supply voltage, ficker,harmonics 42
(7-3) ECG standards on Power quality(e.g. Customer supply voliage, ficker,harmonics) 45
(8) Methods for improving distribuion network reliability 44

13
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(4) Summary of the result from the monitoring questionnaire for the training course
According to the survey by using the Pre-Post questionnaire, this training course is evaluated as

follows.

1) It is evaluated that the big technical improvement has been led to all the participants of the
training course. Therefore, the expected training effects have been obtained by this training

course.

2) A big outcome has been expected especially in the application of the obtained techniques or
knowledges for the works of each ECG staff. And also These techniques and knowledges
have sufficient application availabilities to the development of the participant’s career in the

future.

3) Although the original schedule was composed of 5days, it has been change to 3days. Since
some parts of theme in the actual lectures were simplified. After the end of training course,
the principal of the training centre mentioned that training courses would be carried out in
the system of 3 lecturers and 5days. Therefore, the simplification like this could not be

considered from the next time.

4) The general satisfaction to this training course is very high.

From above, this training course has been done successfully with the originally planned

outcome.

4. Comments and impressions from lecture Observation
The project team can point out some comments from the observation of lectures besides the
questionnaires.
(1) Basic rule for the lecture
i)  Facilitators/ Instructors never be late classes. The lectures got started 30 minutes
behind the beginning time planned by the curriculum. Particularly gathering of the
trainees was very late, and then it took an additional 30 minutes after the starting of the
lecture for gathering of whole members. In order to implement the training course
securely, it will be necessary to be punctual.
i) Some trainees were seen apart from their desks due to respond calling on mobile phone

during a class.

14

440~



(2) Appropriateness of instructors teaching method

i)

ii1)

In the training course of distribution design conducted by Eng. Eduful, the
trainees were able to observe the construction site of newly building
substation. This construction entirely corresponded with the content of the
lecture entitled as “Earthing Grid and Lihgtning Protrction Modeling”, and
then the trainees could observe the actual earthing grid under construction
and lightning arrester. Actual structure of earthing grid hardly could not be
frequently observed. According to this situation, timely implementation of
the training during the construction of the substation was very meaningful.
The lecturers explained the meaning of relevant works and the role of engaged
engineers at the beginning of the lecture. This explanation will be considered as
effective in order to understand the training course meaning and to provide incentives of
attending the training course.

The lecturers made efforts to enhance the trainee’s comprehension by

repeating the substances of lectures at the critical junctures.

(38) Atmosphere of the lecture

1) Attitude of trainees was very good during the training course.

2) The way to precede the lectures with exchanging views between instructor and trainees

is very good. This mood produces a kind of presence because the class is a situation of
serious thinking and brain storming. It is very wise arrangement to proceed with the

lectures by exchanging views between instructor and trainees.

3) The lectures were done with Q & A related to the operational uncertainties or problems,

and then the method to be able to enhance the usefulness of the training course has been

applied.

5. Concluding Remarks

The training course was highly improved as the bullet points shown below compare to

previous training course held on July, 2014.

1)

When the curriculum or schedule to be improved, it should be considered that the
improvement without unreasonable was necessary. The control of lecturer’s schedule
or the internal adjustment will be desirable so that the training course planned as the
curriculum can be implemented. In case of not to dispatch the scheduled lecturers, it is
desirable to arrange the alternative lecturers according to the circumstance.

Generally, the duration of the lectures were tending to short. The trial to make the
knowledge acquisition level high and to obtain the higher degree of satisfaction should

be considered.
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As for instruction method, the improvement based on their consideration of ECG’s

needs should be done.

16

442~



18) Amendment of Curriculum and Textbook for Engineers of
ECG “Distribution Design “(July, 2016)
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Training Course for Engineers of ECG “Distribution Design” was carried out from 15" to 17%
February 2016. Based on the result of the meeting with the trainers and the Monitoring Report
on Training Course for Engineers of ECG “Distribution Design", the Textbook were revised as

documents attached hereto.
The textbook used in the next training course will be changed from Version 1.0 to 1.1.

July 2016
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Revision on the textbook of “Distribution Design”

Note:

from (V-1.0)to(V-1.1)

The part with underline in [Before revision] is revised as the way in [after revision]

No.

Before revision (V-1.0)

After revision (V-1.1)

Note

<1l>

<2>

Textbook (Main part)

2-2-4-4 Internal system clearances — overhead insulated cable system

AL AN
1

Figure 2-2-1 overhead insulated cable system

3-1-4-5 Conductor “sag and tension” basics and calculation
(2) Loading cases and definitions

Table 3-1-6 Definition of load cases

Load Case Explanation

EDT It is actually the ideal steady state of the

(everyday conductor for design basic calculations only;

tension) unlikely to happen in normal situation;
maximum tension 20% of UTS of the conductor is
to be read as ceiling not the optimum

HW Usual case of part loaded conductor; used as case

(high wind) for calculation of maximum tension of the
conductor and its effects on poles etc.

ERR Normal case applicable during the stringing;

(erection) actually only temporary initial case for conductor
before creep will transfer that case into EDT.

MT Steady state of the conductor used for maximum

(maximum sag calculation and clearance check.

temperature)

Textbook (Main part)

2-2-4-4 Internal system clearances — overhead insulated cable system

. U S —] E.____ ===l ]i=l i

=
mmc  § e e Y e f e [ e o

Figure 2-2-1 overhead insulated cable system
(Reference: section 7-1-3-6-4 of the Distribution Design Manual)

3-1-4-5 Conductor “sag and tension” basics and calculation
(2) Loading cases and definitions

Table 3-1-7 Definition of load cases

Load Case Explanation
EDT It is actually the ideal steady state of the
(everyday conductor for design basic calculations only;
tension) unlikely to happen in normal situation;
maximum tension 20% of UTS of the conductor is
to be read as ceiling not the optimum
HW Usual case of part loaded conductor; used as case
(high wind) for calculation of maximum tension of the
conductor and its effects on poles etc.
ERR Normal case applicable during the stringing;
(erection) actually only temporary initial case for conductor
before creep will transfer that case into EDT.
| MT Steady state of the conductor used for maximum
i (maximum sag calculation and clearance check.
| temperature)

(Reference- section 5-3-4-5 of the Distribution Design Manual)

Source of the figure
added

Correction(Table
number)

Source of the Table
added
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3-1-4-5 Conductor “sag and tension” basics and calculation
(3) Other definitions

‘Weight span #8

e
B\

Figure 3-1-11 Wind span and weight span

3-4-3-6 Low voltage ABC cables fittings

Stay insulator MYV tension clamp LV pole fitting
Figure 3-4-1 Example of MV/LV Fitting and materials

3-1-4-5 Conductor “sag and tension” basics and calculation
(3) Other definitions

I span

Figure 3-1-11 Wind span and weight span

‘Reference: section 5-3-4-5-2 of the Distribution Design Manua

3-4-3-6 Low voltage ABC cables fittings

Stay insulator MYV tension clamp
Figure 3-4-2 Example of MV/LV Fitting and materials

Source of the figure
added

Correction(Figure
number)
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19) Result of the Questionnaire for Trainees™ Supervisors
“Distribution Design” (July, 2016)
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Project on Electrical Engineers Training
for African Countries
In
Republic of Ghana

Result of the Questionnaire for Trainees’ Supervisors
Training Course for Engineers of ECG
“Distribution Design”

(February 2016)

July, 2016

Japan International Cooperation Agency

NEWJEC Inc.
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Result of the Questionnaire for Trainees’ Supervisors
Training Course for Engineers of ECG
“Distribution Design” (February 2016)

The questionnaire asking the training effects were implemented against the supervisors of
each trainee. In this period, the project team obtained the answer from all the supervisors of 9
trainees, and reports the result of investigation as follows.

1. Effectiveness of the Training Course from the view of supervisors of the trainees
It can be considered that “the effectiveness of training course was recognized efficiently”
according to the positive answer provided by supervisors at the workplaces.

2. Improvement points in the trainee’s job pointed out by the supervisors
Improved assessment of completed /on-going network and substation construction to
ascertain design flaws and suggest improvements.
Increased technical knowledge regarding re-location of secondary distribution
substations and feeders.
Performance report was changed to be analytical.
Efficiency and effectiveness have been obtained on designing of network and
substations.
Knowledge in Distribution Design.
Reduction of correction in his proposed design.
Awareness and assertive in the work as a designer.
Keen on optimizing cost.
Recognition of reliability, quality and safety.
Facilitation of smooth project implementation and early completion.
The ECG standard is adhered as the design guideline.
To be thorough in terms of utilizing all engineering considerations. - Designing new
injections to improve the system -
Acquisition of more proactive way of doing things.
The trained personnel now takes into consideration the load center when proposing
location for transformer installation.

Becoming accurate in designing distribution network.
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3. Items to be added to the training pointed out by the supervisors

1)
2)
3)
4)
5)
6)

More practical demonstration

Information of training contents in advance

Introductory lessons including overview of power and energy sectors
Extension of duration to implement

Appropriate duration against the volume

Software and equipment for analysis

4. Other requests to the training course

1)
2)
3)
4)
5)
6)

Similar / same training for other engineers

Provision of the materials to supervisors

Following-up to see specific applicability of knowledge etc. obtained by the trainees

Target extension in the network and operation types

Increase of participants

Appropriate software and equipment

The project team considers the countermeasures against the requests described

above as follows.

Requests Countermeasures
1) Consideration in ECG training centre.
2) Informing to C/P and asking the consideration for appropriate countermeasures.
3) Consideration in ECG training centre.
4) Informing to C/P and asking the consideration for appropriate countermeasures.
5) Consideration in ECG training centre.
6) Telling demands to the lecturers in ECG training centre.

5. Conclusion

Judging from the result of the questionnaire for trainees’ supervisors, we can conclude that

the training course was implemented effectively enough to enhance techniques and

knowledge of ECG Engineers.

—454-




- Wa1sAs ayr anoiduwi o3 suonaslul

wreiboid "papualxa aq 01 Spasu sAep Jo Jaquinu

S} WoJ} 1Wauaq 1snuw Sisauibua aloly | Ayl ‘e|qixal aiow welboid ay) aew o Mau Bulubisaq - suofresapisuod buliaauibua S9A L-d
a b Hsusg : W 3t 2[qixel) A L [e Buiziun Jo swiua) ul ybnoioyl aq oL

1ybne) aq pjnoys uoneiado o aulispinb od

pue »I0MBu uonnquisip Jo sadA v N ubisep ay) se pasaype SI piepuels 993 ayl S9A

uonajdwoa Ajrea pue
ssa204d ubisap ul yels $101088 uonejuswa|dwi 198f0.d yroows Jo uoneyjioe -

210U 0V D333 2 PNOUS 3109 UL~ | 6515 pue samod Jo wapano Bupnpuy | 4ES PUE Aenh AGEIE) 0 LONUB0ORY - s | %

fed} aLj /g PaUIEl PaMOL Su0ssa| A10Jonpoaul 8y} JO UOIRIBPISUOD o A

10 Ayjiqeandde auoads aas 01 dn-mojjo - JauBisap
© SB XIOM 83U} Ul BAILSSSE puR SSaUBIRMY -

ona ona ubisaq@ uonnquisiqg ui abpajmouy SOA v-d
slosiniadns ay) 0) q _ 'S5300d U0PO3[3S ubisap pasodo.d Sy Ul UOII31I0I JO UOIINPRY -

uanlb ag pno d oul Ul dey i 11 Sn 01 UMOWf oped ubisaqg uonnquisiq ul abpamouy - S9A €d

020 PINoYS OSfe SfELISleW aup Jo SeIdog | 5 siuedioned ay) Jeym 4o Jua1U0I 3y} J| 1S9 UONQUISI] Ul SBPIMOUN

suonelsqns
sanfes)||09 uonesisuowsap [eandeld Jo pUE 303U J0 BUUBISIP 1O paureiqo

U83( anRY SSaUBAIDBYS pue Aualolyd - SoA ¢d
1ayio o} pajsenbas Buiaq si Buluren ayl | aiow aq pinoys Bulures wsnbasgns ayl panfeue
aq 0) pabueys sem 1odal S%Eatmn_ -
'SI19pas) pue
SUoNEISGNS UoNNUISIP AlepuoIas Jo UoNeIo|-al

weiboud mmc_c_m: awees / Jejiwis cm aredionred oN BuipreBal mmmm_\socw _%o_ccoe cmmmm%c_ - SOA I-d
ospe uoiBal 8yl ul sisaubua  Jayi0 ‘suswanoldui 1sabbins pue smeyy ubisep
UIenadse 0] UOIoNJISU0I UoeISqns pue ylomau
Buiob-uo/paja|dwiod Jo Juswssasse panosdu] -

qof
9SIn02 8y} 03 1sanbal Aue J| 3SIN0J 8y} JO SanssI [euonippe Aue J| juiod juawanoidw .gaulell,, Jo "ON

JuaWwaAo.dw|

—455-



Juawdinba pue aremyos areldo.iddy
siuedionsed jo asealou| -

sadfy uonesado
pue M3IOMjaU 3yl Ul uoisualxe 1obie] -

sisAjeue Joj uawdinba pue aremyos

awnjoA ay) Jsurebe uoneinp ajeudoiddy -
Juawiajdwi 0) uoiRINP JO LOISUBIXT
s1019as ABiaus pue Jamod Jo

Buiubisap ul £oeindoy -
Aem yiom annoeold alop
suonaalul mau Buubisag

ubisap Ui uonIBLI0 JO UoNINPayY -

:m®>:

abpajmouy ufisep uonnquisiq - | se pauonuall | SIUBLIWOD
saauren ayl Aq paurelqo | MalABA0 Buipnjoul Suosss| Alolonponul - LOREISANS pUE NS0 oy IS UBSag siosinadns ||y
abpamouy Jjo Amjqeordde aioads aas o) - aoueApe Bubew Loday -
SJoSIAIadns 0] S[elatew ayl o UOISIAOI « | Ul Slusuod  Buuresn jo  uomewlo| .m_oﬁ&mcom
s1gauIbua Jayo Joj Bulures awes / rejiwis - [eanoeid alow aq pjnoys - .
uonelsgns  pue  YIOMJBU  JO  JUSWISSISSY
quawdinba pue aremyos ajeldo.dde sisAjeue yiomau 0T-d
J0 suoifial |le 0} uonnquisip pue aseydind | Aufenb Jamod Joj Juswdinba pue aremyos | uonnguisip Buiubisap ul areinade Buiwodag S3A
uone|[eISul JaWIoJSUR] 10} UOIeO)|
sjuedionued jo asealou| uoneoidde aremyos | Buisodoid uaym Js1uad peo| Byl UOIRISPISUOD SOA 6-d
OJUl  S3Yel Mou |suuosiad pauren a8yl
awnjoA ay Bullapisuod sbuip )
85n02 Bulute ay) 0 fyuniioddo a10W ybnousa jou Sem asInod ay) Jo) awn ayl | Buiop jo Aem aanoeold asow Jo uomsinbay S9A 8-d
qof
9SIn02 8y} 03 1sanbal Aue J| 3SIN0J 8y} JO SanssI [euonippe Aue J| juiod juawanoidw .gaulell,, Jo "ON

JuaWwaAo.dw|

—456—



	(１) Monitoring Report
	10) Monitoring (Action Plan Follow-up) (July. 2015) Training Course for Technicians of Third Countries “Maintenance Techniques for Power Equipment” (Overhead Line)
	11) Monitoring Report on the Training Course for ECG Engineers “Distribution Planning “ (August, 2015)
	12) Amendment of Curriculum and Textbook for Engineers of ECG “Distribution Planning “ (November, 2015)
	13) Result of the Questionnaire for Trainees` Supervisors “System Protection and Control “ (November, 2015)
	14) Monitoring (Action Plan Follow-up) “System Protection and Control “ (November, 2015)
	15) Result of the Questionnaire for Trainees` Supervisors “Distribution Planning “ (December, 2015)
	16) Monitoring (Action Plan Follow-up) “Distribution Planning “ (March, 2016)
	17) Monitoring Report on the Training Course for ECG Engineers “Distribution Design “ (February, 2016)
	18) Amendment of Curriculum and Textbook for Engineers of ECG “Distribution Design “(July, 2016)
	19) Result of the Questionnaire for Trainees` Supervisors “Distribution Design “ (July, 2016)


