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Summary
D Background

The Federal Republic of Nigeria (hereinafter referred to as "Nigeria") is a major power boasting the
largest economy and population in Africa. Its medium-term national development plan, the "National
Development Plan 2021-2025," aims for an average economic growth of 4.6% per year by 2025.
Alongside this economic growth, potential electricity demand in Nigeria is also increasing. However,
due to a chronic shortage of power supply capacity, scheduled blackouts occur frequently in both urban

and rural areas, and this situation is considered one of the factors hindering economic growth.

In Nigeria, following the enactment of the Electric Power Sector Reform Act in 2005, NEPA (National
Electric Power Authority), which was a vertically integrated state-owned power company, was
unbundled into generation, transmission, and distribution sectors via the holding company PHCN
(Power Holding Company of Nigeria). In 2013, the generation and distribution sectors were privatized.
It is the role of the distribution companies to collect electricity tariffs from end-users and return funds
to the upstream sectors such as generation and transmission. However, the tariff collection rate in the
distribution sector is low. The Aggregate Technical, Commercial and Collection (ATC&C) Loss
averaged 50% across the 11 distribution companies in the second quarter of 2021. (Source: Nigerian
Electricity Regulatory Commission (NERC) report) Due to such large losses in the distribution sector,
the flow of funds throughout the entire power sector has stagnated, leading to deterioration in the
management of power operators and stagnation in capital investment, causing the Nigerian power

sector to fall into a negative spiral.

To improve the above situation, the Nigerian government, based on the Power Sector Recovery
Program (2017-2021), has been conducting activities to clear the accumulated debt of the power sector
and improve power supply, but sufficient results have not been obtained. In 2023, the Electric Power
Sector Reform Act of 2005 was repealed, and the new Electricity Act (Electricity Act 2023) was enacted.
A major reform is granting states the authority to manage electricity within their own territories and

the establishment of the Nigerian Independent System Operator (NISO).

Under these circumstances, the Federal Ministry of Power (FMP) of Nigeria requested technical
cooperation from Japan aimed at improving the distribution sector, with the National Power Training
Institute of Nigeria (NAPTIN) and the Abuja Electricity Distribution Plc (AEDC) as counterparts. It

was agreed to aim specifically for the improvement of technical losses.

Consequently, "The Project for Capacity Development of Power Distribution" was implemented for 47
months (April 2022 - February 2026).

@ Overall Goal and Project Purpose
[Overall Goal]

To improve Nigerian Distribution Companies’ (hereinafter referred to as "Disco") business operations



capabilities
[Project Purpose]
To improve the capabilities of engineers in the power distribution department

[ Expected Outputs]
Output 1: Development and implementation of training for loss reduction measures
Output 2: Development and implementation of training to improve reliability
Output 3: Development and implementation of training for quality improvement

Output 4: Confirmation of the utilization of NAPTIN training in Discos
@ Project Implementation Structure

The implementing agencies are NAPTIN and AEDC, and the implementation structure of this project

is shown below.

| JCC (Joint Coordination Committee) |

Project Team

=

Embassy of
Japan in
| FMP | I NAPTIN I | AEDC | | JICA Experts I St
Output-1: Loss Reduction Output-4 JCC Observers
Output-2: Improvement Reliability (Confirmation of
Output-3: Improvement Quality the utilization of
NAPTIN training in
Activities with NAPTIN
Fostering III
Activities with AEDC ownership of ANED
Other Discos
l . (except for AEDC)
Joint Technical WG WG4
WG1: Loss Reduction Horizontal deployment to
WG2: Improvement Reliability other Discos
WG3: Improvement Quality

@ Actual Inputs and Activities
I. Input by the Japanese side (Planned and Actual)
[Dispatch of JICA Experts]

The Japanese side dispatched nine experts, shown in the table below, for 99.16 months.



Name Task in charge Period Plan Actual (months)
(months)
Total Nigeria Japan Total
Kyoji FUJII Leader / Apr 2022 - 13.35 10.70 5.30 16.00
Distribution Feb 2026
Business
Operation
Akihiro Distribution Apr 2022 - 13.12 8.47 5.95 14.42
KASHIWAGI Planning Feb 2026
Kazuhiko Distribution Apr 2022 - 13.30 9.93 5.84 15.77
KOEDA Design Feb 2026
Seiro NISHIKI Distribution Apr 2022 - 13.15 8.50 6.22 14.72
Maintenance Feb 2026
and
Management
Hiroki AOYAGI Pilot Project 1 Apr 2022 - 7.50 6.83 4.02 10.85
(Procurement Feb 2026
Survey)
Hiroyuki Pilot Project 2 Apr 2022 - 7.00 0.00 1.75 1.75
TOYOKAWA (Construction Apr 2023
Supervision)
Michinori YASUI | Pilot Project 2 May 2023 - 0 1.43 1.40 2.83
(Construction Feb 2025
Supervision)
Kazunori DOI Training Apr 2022 - 11.77 5.00 7.87 12.87
Courses Feb 2026
Planning
Ruriko Project Apr 2022 - 12.50 5.50 4.45 9.95
SUEZAWA Coordination Feb 2026
and
Monitoring
/Evaluation
Total (month) 91.69 56.36 42.80 99.16
[Training in Japan]
The Japanese side dispatched five experts, shown in the table below, for 1.31 months.
Name Task in charge Period Plan (months) Actual
(months)
Kyoji FUJII Leader / Distribution Business Jul 2023 — Aug 2023 0.15 0.15
Operation
Akihiro KASHIWAGI Distribution Planning Jul 2023 — Aug 2023 0.38 0.38
Kazuhiko KOEDA Distribution Design Jul 2023 — Aug 2023 0.20 0.20
Seiro NISHIKI Distribution Maintenance and Jul 2023 — Aug 2023 0.35 0.35
Management
Kazunori DOI Training Courses Planning Jul 2023 — Aug 2023 0.23 0.23
Total 1.31 1.31

[Equipment procurement]

The necessary equipment and materials for carrying out this project's activities were provided to
each counterpart (AEDC, NAPTIN). Procurement was handled by the Japanese side, and installation

work was carried out by the Nigeria side. The provided items included materials necessary for



installing the distribution training facilities and equipment used for training (cable fault locator, etc.),
as well as materials for installing power distribution lines of the pilot project and for improving

reliability. Refer to the text for the list of equipment provided.
II. Input by the Nigeria side (Planned and Actual)

The input by the Nigeria side was implemented as originally planned, except for budgetary measures

and installation work, as shown in the table below.

Input by the Nigeria side Planned Actual
Budgetary Measures Budget allocated for project Regarding the installation costs
implementation for the distribution training

facility, the budgeting process by
NAPTIN was delayed by
approximately one year compared
to the original plan.

Provision of offices and other Provision of office space, equipment, | Office space, equipment,
facilities electricity, water, etc. electricity, water, etc. were
provided.
Required permits and tax Acquisition of permits and licenses Although procedural delays
exemptions necessary for project implementation | occurred, the necessary permits
and tax exemption measures for (FCDA, NEMSA) and tax exemption
procurement of materials and measures were completed.
equipment
Installation work Installation work for equipment and Implemented by NAPTIN
materials provided by Japan (Distribution training facilities)

and AEDC (Pilot Project), but
significant delays occurred due to
budget delays, inadequate
construction systems, accidents,
etc., impacting the project
evaluation period.




III. Project Achievements

The outline of the plan and actual performance of each activity is shown in the figure below. The PO

(Plan of Operation) showing the activity plan and actual performance is as shown in Annex-3.

Activities Year 2022 2023 2024 2025
Sub-Activities l1|I|m|v|I |0 || NV|I|I D N|I|I| DN
Output 1-3 : 1-5 with NAPTIN, 6-7 with AEDC
1 Planning training courses, teacing materials | Plan
preparation, TOT Actual
. . Plan
2 Conducting training course Actual
3 Evaluating training courses and giving Plan
feedback Actual
4 Incorporating pilot results into Plan
training(Considering training improvement) Actual
5 Design and construction of training Plan
equipment for demonstration Actual
6 Field survey, Extracting issues in business | Plan
operations Actual
7 Consideration and implementation of pilot Plan
proposal Actual
8 Incorporate pilot results into business Plan
operations (revising technical standards) Actual
Output 4:
4.1 Collecting information, analysis, and Plan
presentation of improvement plans for Career |Actual
4.2 Creating dissemination plans for other Plan
Discos Actual
Training in Japan
L. . Plan
Training in Japan Actual
Public Relations
) . [Plan |1 i I L PPl [ BEEE
Public Relation Activities [Actual] BN 1 1 T EEEEEN SEEE
Monitoring
. L . Plan
Joint Coordinating Committee Actual
- . Plan
Submission of Monitoring Sheet Actual
Field Work in Nigeria
Pl | T T e T T ] [
Field Work in Nigeria -~ |®||®| |®|||| | : |‘:|5;| 6 |@

IV. Project Outcomes and Indicators

The achievement status of individual output indicators and major deliverables of this project are

shown in the table below. The major deliverables of this project are shown in Annex-1.



Output in PDM

Activity Plan

Activity Actual and Achievement Status

Major Deliverables

[0-1]
Baseline survey (field survey,
update information)

(] A baseline survey was conducted during the first field work period from mid-
May to the end of June 2022, and the survey results were reported to JICA and
the JCC by the 1st JCC (September 13, 2022).

[Achievement Level] 100% 0 50% 100%
[ I I [ h 4

Baseline survey report

[Output 1]
Development and
implementation of
training for loss
reduction measures

[Output 2]
Development and
implementation of
training to improve
reliability

[Output 3]
Development and
implementation of
training for quality
improvement

Below, X corresponds to Outputs
1-3

[X-1]

Planning training courses,
teaching materials preparation,
TOT

° Planned classroom training courses regarding "Loss Reduction," " Improvement
Reliability," and " Improvement Quality," and improved/created Reference
Manuals (for instructors) from November 2022 to December 2023.

° Created classroom training materials (for trainees) from January 2024 to
February 2025.

(] Developed "Phase comparison", "Overhead Line Fault Location", and
"Underground Cable Fault Location" as practical training courses using the
distribution training facilities and created practical training manuals from July
2024 to June 2025.

° TOT was held approximately once every two weeks from November 2022 to
June 2025. (Online meetings during work in Japan, face-to-face meetings during
work in Nigeria.)

[Achievement Level] 100% 0 50% 100%
[ I I I A 4

Classroom Training Course
(Loss Reduction, Reliability
Improvement, Quality
Improvement) Reference
Manuals & Training Materials
(Attachment-1 No.1-6)
Practical Training Course
(Phase Comparison,
Overhead Line Fault
Location, Underground Cable
Fault Location) Manuals
(Attachment-1 No.8-10)

[X-2]
Conducting training courses

(] Regarding classroom training courses and practical training courses, training
demonstration lectures and training demonstration sessions were conducted
twice each for AEDC veteran engineers and mid-level engineers as model
trainees, as shown in the table below.

AEDC veteran engineers
June 13, 2024
May 30, 2024

AEDC mid-level engineers
February 6, 2025
January 23, 2025

Loss Reduction
Improvement
Reliability
Improvement Quality

June 6, 2024
July 10, 2025
July 10, 2025

January 30, 2025
October 28, 2025
October 28, 2025

Phase comparison
Overhead line fault
location

Underground cable
fault location

[Achievement Level] 100% 0 50% 100%
[ I A 4

July 8, 2025 October 23, 2025




Output in PDM

Activity Plan

Activity Actual and Achievement Status

Major Deliverables

[X-3] Evaluating training courses
and giving feedback

(] Summarized evaluation results using pre-prepared trainee questionnaires and
provided feedback to instructors.

(] Instructors improved Reference Manuals, Training Materials, and teaching
methods based on the evaluation results.
[Achievement Level] 100% 0 50% 100%
[ I I I A 4

Comments table for
classroom training
demonstration lecture and
practical training
demonstration session
(Attachment-1 No.11)

[X-4] Incorporating pilot results
into training (Considering
training improvement plans)

(] Due to delays in the installation work for the AEDC pilot project, it was not
possible to secure a period to evaluate the results after construction.
Consequently, only the loss reduction effects were grasped and incorporated
into the "Loss Reduction" Reference Manual.

[Achievement Level] 70% (I) : 5?% vi 100"?

"Loss Reduction" Reference
Manual and Training
Material (Attachment-1
No.1-2)

[X-5] Design and construction of
training equipment for
demonstration

(] Designed the distribution training facilities from July 2022 to January 2023,
and conducted installation work from October 2024 to December 2024.

[Achievement Level] 100% (I) | 5|0% | 100?

Distribution training facilities
design documents
(Attachment-1 No.7)

[X-6] Field survey, Extracting
issues in business operations

° Conducted a baseline survey during the first field work period from mid-May
to the end of June 2022, identified issues in business operations (such as
improvement of Outage Management), and reported the survey results to
JICA and the JCC by the 1st JCC (September 13, 2022).

[Achievement Level] 100% 0 50% 100%
[ I I I A 4

Baseline survey report

[X-7] Consideration and
implementation of pilot proposal

° Considered and designed the AEDC pilot project from July 2022 to January
2023, and conducted installation work from June 2023 to December 2025.

(] Conducted data analysis regarding the improvement of Outage Management
and made recommendations to AEDC.

[Achievement Level] 100% 0 50% 100%
[ I I I v

AEDC pilot project related
materials (Attachment-1
No.12-1 to 12-8)

Outage Management related
materials (Attachment-1
No.13-1 to 13-4)

[X-8]

Incorporate pilot results into
business operations (revising
technical standards, SOPs
(Standard Operating
Procedures), etc.)

° Due to delays in the installation work for the AEDC pilot project, it was not
possible to secure a period to evaluate the results after construction, so only
the loss reduction effects were grasped. Although the plan was to grasp the
effects of voltage drop improvement and forced outage time improvement, this
was not possible.

° Planning documents and effect assessment materials for the pilot project
have been provided to AEDC. (I) : 5?% v 100"'”’

[Achievement Level] 70%

"Loss Reduction" Reference
Manual (Attachment-1 No.1)




Output in PDM

Activity Plan

Activity Actual and Achievement Status

Major Deliverables

[Output 4] [4-1] (] Proposed incorporating the NAPTIN training courses developed in this project

Confirmation of the Collecting information, analysis, into AEDC's training plan. AEDC has included 4 NAPTIN training courses (3 of

utilization of NAPTIN and presentation of which were developed in this project) in its 2025 Training Plan.

training in Discos improvement plans for Career [Achievement Level] 100% 0 50% 100%
framework in AEDC and | | | | y
application of NAPTIN training
[4-2] . Held an online workshop on January 31, 2025, to introduce the classroom Presentation Materials for
Creating dissemination plans for training courses developed in this project to other Discos. Online workshop
other Discos (] Formulated a plan to convert the classroom training courses developed in this (Attachment-1 No.14-5)

project into e-learning (currently being created using AFD project budget). WG4 related materials
Video recording began in October 2025. (Attacment-1 No.14-1 to 14-
[Achievement Level] 100% (I) : 5|0% 100? 4)

Training in Japan
Conduct training in Japan for ° Conducted training in Japan from July 25 (Tue) to August 3 (Thu), 2023 The Project for Capacity
about 2 weeks for a total of 10 (excluding travel days), for a total of 13 participants from NAPTIN, AEDC, NERC, Development of Power
people from NAPTIN and AEDC. and FMP. Distribution in Nigeria (1st

° Submitted the implementation report to JICA. Technical Training)
Implementation Report
(Attachment-2)

Public Relations

Hold a seminar regarding the ° Held on May 31, 2023 (Wed) with in-person participation from FMP, AEDC, Presentation Materials for

implementation details of this
project.

NAPTIN, and ANED, and online participation from 10 Discos other than AEDC.

the Seminar (Public
Relations) (Attachment-1
No.14-7)




V. Project Purpose and Indicators

The achievement status of the project purpose is shown in the table below.

Project Purpose

Objectively Verifiable
Indicators

Achievement Status

To improve the
capabilities of
engineers in the
power distribution
department

1. 70% or more

participants in the
training
demonstration will be
evaluated that they
acquired correct
knowledge about
reducing technical
loss.

. 70% or more

participants in the
training
demonstration will be
evaluated that they
acquired correct
knowledge about
improving reliability.

. 70% or more

participants in the
training
demonstration will be
evaluated that they
acquired correct
knowledge about
quality improvement.

. A training system

(curriculum, teaching
materials, training
equipment,
instructors, budget
measures, etc.) will
be established.

[Indicator 1-3]
Status: Achieved
= New classroom training courses for technical loss reduction,

reliability improvement, and quality improvement were achieved.

= Even though new classroom training developed through the

project have already been released by NAPTIN, there were no
participants in the training. However, judging from the feedback
of model trainees who participated in training demonstration, the
training provided relevant and necessary information and the
materials and teaching method were good enough for them to
understand well.

[Indicator 4]
Status: Achieved
* New classroom training courses have been developed. NAPTIN

has released 2025 official training calendar including the newly
developed training courses. (100% completed)

= Teaching materials for new classroom training courses have been

completed. (100% completed)

* New practical training courses have been developed. (100%

completed)

= Teaching materials for new practical training courses have been

completed. (100% completed)

= Installation of distribution training facilities has been completed.

(100% completed)

= Instructors’ capacity has been developed. (100% completed)
= Formulated a plan to convert the classroom training courses

developed in this project into e-learning using AFD funding. (100%
completed)

V1. General comments on activities

Through the activities for Outputs 1 to 4, the project goal "To improve the capabilities of engineers in
the power distribution department” was achieved. However, the overall evaluation of the activities is

as follows:
(1) Outputs 1-3

+ The development of classroom training courses (Loss Reduction, Reliability Improvement,
Quality Improvement) was delayed by approximately 8 months due to reasons such as the
inability to secure sufficient working time for NAPTIN instructors. However, the content was
completed as planned, finalized through two training demonstration lectures, and the release of
the training courses was completed. Nevertheless, no applications were submitted to participate

in the training course, so the participants could not evaluate the training content, but their



understanding of the training demonstration lecture reached the target value. The quality of the

teaching materials was also well evaluated.

* The securing of the budget for the installation of distribution training facilities at NAPTIN was
delayed by approximately one year compared to the plan, which caused a delay of
approximately one year in the installation work of the distribution training facilities.
Consequently, the development of practical training courses was also delayed by approximately
one year. Although two training demonstration sessions were conducted, the release of the
training courses could not be completed. Additionally, regarding the "Phase Comparison"
developed as a practical training course, it was planned in consultation with NAPTIN to conduct
part of the training (operation check of phase detectors) using energized substation equipment
from the Agence Frangaise de Développement (AFD) project. However, due to delays in the
substation construction work by the AFD project, training demonstration session on energized
equipment was not possible, they were conducted only on the de-energized distribution training
facilities. The level of understanding of the participants in the training demonstration lecture
reached the target value, and the quality of the teaching materials was also well evaluated. Some
improvement effects for training could not be incorporated, yet planning, installation, and
operation methods of the AEDC pilot project could be incorporated and disseminated to other

Discos.

* Due to a delay of approximately two years in the installation work and start of operation of the
AEDC pilot project compared to the plan, it was not possible to secure a period to evaluate the
results after construction. Regarding loss reduction effects only, it was possible to estimate the
effects using simplified grid data and incorporate them into the NAPTIN’s training courses, but
the effects of voltage drop improvement and forced outage time improvement could not be

incorporated into the training.

+ Although the introduction of conductor covers for overhead distribution lines was proposed as
a measure for reliability improvement, the installation of conductor covers was abandoned
because burning and melting of the covers occurred. The results of the conductor cover

installation trial in Nigeria were shared with relevant parties.

* Regarding the "Improvement of Outage Management," which was identified as an operational
issue through the baseline survey, the importance of data entry, such as causes of forced outages,
was regularly conveyed to AEDC. However, sufficient data to formulate effective equipment
measures was not provided. Thus concrete improvement methods could not be recommended

to AEDC. The value in data accumulation was understood by AEDC.
(2) Output 4

* The conversion of classroom training courses to e-learning was selected as a means to promote
participation of Discos in NAPTIN training. Consequently, specific implementation methods

and points for improvement were formulated within these project activities.
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(3) Others

* Training in Japan was conducted as planned, and the training effects on participants were also

good.

* Public relations activities were also conducted as planned; participants asked active questions,

indicating high interest.

® Challenges and Lessons Learnt in Project implementation

The challenges, solution, and lessons learnt through the training are shown in the table below.

prioritization of regular duties and lack of management
capacity, etc.

Solution: Held bi-weekly online meetings (Joint
Technical WG, TOT meetings) during work in Japan to
strive to grasp the status of and follow up on the
implementation of counterpart tasks and burden items.

[Related to Table 4-1.1: 1-3]

Challenge: Repeatedly requested budget measures for
installation work from NAPTIN, but a delay of about 1
year occurred.

Solution: In addition to raising issues at the JCC and
requesting NAPTIN DG, support was requested from
FMP and NERC. The JICA Nigeria Office also provided
follow-up.

Item Challenges/Solution Lessons Learnt
Project [Related to Table 4-1.1: 1-1, 1-2, 2-2, 2-3, 2-4] Lesson: While it is common in other donor
Implementation | Challenge: Implementation of counterpart (NAPTIN, projects for the donor side to procure
Structure AEDC) tasks and burden items was delayed due to their |materials and equipment and carry out

installation work, this project assigned
installation work as a counterpart burden.
Also, some works were assigned as
counterpart tasks for capacity
development. The implementing agencies'

understanding and cooperation regarding

the project implementation structure were
insufficient.

For significant counterpart delays in the
burden, tenacious progress management
via bi-weekly meetings and a multi-layered
approach involving related agencies and
the JICA office are essential for achieving
goals.

Work Process

Challenge: At every JCC, confirmation of minutes was
requested in advance and signed on the day, but non-
fulfillment by NAPTIN and AEDC was frequent, delaying
the project schedule.

Solution: Local staff strove to monitor the situation and
follow up, but confirmed items at JCC were not
conveyed to relevant internal parties, and situations
where they were not implemented upon continued.

Lesson: Compliance with JCC confirmed
items was not thoroughly recognized
within the organizations, and there was a
lack of sense of responsibility among JCC
minutes signatories and related parties.

It is necessary for the JICA Expert Team to
explain JCC confirmed items in internal
organizational meetings, set roles and
deadlines for achievement, and follow up.

Burning/Melting
of conductor
covers

[Related to Table 4-1.1: 2-8]

Challenge: Conductor covers, a material new to Nigeria,
were introduced, but burning and melting occurred, so
installation in this project was cancelled.

Solution: Investigations into the causes of burning and
melting on 33kV and 11kV distribution lines were
conducted, and countermeasures and trial results were
explained to relevant parties on each occasion.

Lesson: It was found that installing
conductor covers on bare wires as a
countermeasure against accidents caused
by trees carries a high risk of burning and
melting.

Tax exemption
procedures

[Related to Table 4-1.1: 3-1]
Challenge: Tax exemption procedures took about 6
months.

Lesson: When problems or delays occur, it
is necessary for JICA experts and local staff
to directly visit staff handling tax
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Item Challenges/Solution Lessons Learnt

exemption procedures at FMP or IDEC to
Solution: A request letter for tax exemption procedures |identify the cause and solve the problem.
was issued to FMP from the JICA Nigeria Office, and

efforts were made to follow up using the specific tax
exemption procedures described in 4-1.

® For the Achievement of Overall Goal after the Project Completion
I. Prospects to achieve Overall Goal

Overall Goal: To improve Disco’s business operations capabilities

(1) Towards Achievement of Overall Goal

Through the activities of this project, it was expected that the capacity of Disco engineers would be
improved. By having these engineers with enhanced skills utilize the knowledge gained from training
in their practical work, it was anticipated that more reliable and high-quality electricity would be
distributed to customers, thereby improving the business operational capacity (on the technical side)
of the Discos.

The activities for Outputs 1-3 included improving and developing NAPTIN's classroom and practical
training courses, installing distribution training facilities, implementing the AEDC pilot project, and
improving Outage Management. Originally, to expand the adoption of the results from the AEDC
pilot project into the business operations of other Discos, it was necessary to incorporate the results
of the AEDC activities into NAPTIN's training courses. However, various factors caused delays
during project implementation, and it was not possible to proceed according to the original schedule.
Consequently, there was insufficient time to fully evaluate the results of the AEDC pilot project, and
its incorporation into NAPTIN's training courses was inadequate. Moreover, the planning,
installation, and operation methods of the AEDC pilot project could be incorporated into the training
and disseminated to other Discos. Furthermore, in the activities for Output 4, an expansion plan for
Discos was formulated, but this also was insufficient due to delays in the creation of e-learning
content. Additionally, NAPTIN's public relations activities for its training courses have been
inadequate. Although sufficient results for achieving the overall goal were not obtained during the
project implementation period due to operational delays from various factors, it is hoped that FMP,

NAPTIN, and AEDC will continue to collaborate in the future to achieve the overall goal.
(2) Addressing Hindrances to the Achievement of Overall Goal

A hindrance factor to achieving the overall goal is the inability to secure funds for improving
technical losses, reliability, and quality. Capital investment is necessary to improve technical losses,
reliability, and quality. Even if the necessity for facilities restoration and configuration is understood
through the improvements in NAPTIN's training courses which is an outcome of this project, and
planning for it becomes possible, it cannot be executed without securing the necessary funds. In

particular, if the financial situation improves, for example by reducing commercial and collection
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losses, it might be possible to secure funds for improving technical losses. However, measures are
needed to generate these funds. Furthermore, although an initiative to effectively carry out facilities
restoration within a limited budget by improving Outage Management was trialed at AEDC, its
effectiveness is limited in the current situation where only corrective maintenance is practiced. It is
hoped that in the future, a shift to preventive maintenance, such as conducting regular equipment
inspections, will be made, allowing for planned and effective implementation of facilities restoration

to improve technical losses, reliability, and quality.
II. Recommendations for the Nigeria Side
[Recommendations for NAPTIN]
(1) Proactive Promotion of Training Courses

Currently, NAPTIN makes its training programs and courses available for viewing on its website (a
training portal site) and also disseminates information via social media. However, other proactive
promotional activities are not being conducted, and newly developed and improved training courses
are not sufficiently publicized to the Discos. It is desirable that NAPTIN carry out more proactive
promotional activities (such as sending direct mail) to enhance the capacity of Discos and attract
more trainees. Furthermore, although the training portal site is an important source of information
for applicants, the information such as course descriptions is often insufficient. Therefore,

improvement of the training portal site is desired.
(2) Voluntary Improvement and Development of Training Courses

Currently, NAPTIN receives support from entities such as AFD and JICA for the improvement and
development of its training courses and does not undertake these activities voluntary. It is necessary
for NAPTIN to voluntarily provide training courses that more reflect the opinions and needs of the
Discos. The business environment, challenges, and capacity development need of the Discos are not
static but are constantly changing. Therefore, NAPTIN is required to take the initiative to voluntarily
improve and develop its training courses by actively gathering and analyzing feedback from
participants and opinions and requests from Discos at every opportunity. It is also crucial to
incorporate case studies and practical exercises into the training courses to make them more practical

and effective.
(3) Skill Improvement for NAPTIN Instructors

Related to point (2) above, it is necessary to develop NAPTIN instructors who are capable of
voluntarily improving and developing training courses. The experience gained in this project, where
NAPTIN instructors created their own manuals and teaching materials for new course development,
was valuable, and it is hoped that they will apply this experience in future efforts in course

improvement and development.

Furthermore, in this project, technology was transferred from experienced AEDC engineers to

13



NAPTIN instructors for the development of practical training courses. While it is difficult for
NAPTIN instructors to enhance their skills for practical training courses due to a lack of
opportunities to acquire such practical skills, it is necessary to arrange for technology transfer from

experienced Disco engineers to NAPTIN instructors as needed.
(4) Expansion and Maintenance of Distribution Training Facilities

In this project, distribution training facilities were installed at the NAPTIN headquarters to develop
more practical, hands-on training courses. A foundation for discussions within NAPTIN regarding
utilization at regional training centers has been formed. Expansion to regional training centers by
NAPTIN is expected.

In addition, NAPTIN will need to implement maintenance and management measures for the

distribution training facilities and strive for excellent quality training courses.
[Recommendations for Discos]
(1) Systematization of the Education System

Each Disco needs to systematize the knowledge, skills, and qualifications necessary for its operations.
They can then identify which of these cannot be provided in-house or for which NAPTIN training

would be more effective, and then proactively utilize NAPTIN's training courses.
(2) Careful Selection of Trainees

When sending their employees for NAPTIN training, each Disco is required to assimilate the
potential benefits, such as the knowledge, skills, and qualifications to be obtained. Employees who
require such training and for whom the training is expected to yield significant results should be

carefully selected.
(3) Utilization of NAPTIN Training Outcomes

After completing NAPTIN training, employees should report to their human resources department
on how they plan to apply what they have learnt to their jobs. The human resources department is
then required to follow up to ensure that the outcomes of the NAPTIN training are being effectively

integrated into the company's operational improvements through the trained employees.
(4) Feedback for the Improvement of NAPTIN Training

If a Disco finds it difficult to apply the benefits of training to its business implementation
improvement processes due to inadequacies in the content of NAPTIN's courses, it is important to

provide feedback with suggestions for improvement to NAPTIN.
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Chapter 1 Basic Information of the Project
1-1 Country

The Federal Republic of Nigeria

1-2 Title of the Project

The Project for Capacity Development of Power Distribution
1-3 Project Duration

47 months (April 2022 - February 2026)

1-4 Background

The Federal Republic of Nigeria (hereinafter referred to as "Nigeria") is a major power boasting the
largest economy and population in Africa. Its medium-term national development plan, the "National
Development Plan 2021-2025," aims for an average economic growth of 4.6% per year by 2025, and it
is believed that economic growth will continue further in the future. Alongside this economic growth,
potential electricity demand in Nigeria is also increasing. However, due to a chronic shortage of power
supply capacity, scheduled blackouts occur frequently in both urban and rural areas, and this situation

is considered one of the factors hindering economic growth.

In Nigeria, following the enactment of the Electric Power Sector Reform Act in 2005, NEPA (National
Electric Power Authority), which was a vertically integrated state-owned power company, was
unbundled into generation, transmission, and distribution sectors via the holding company PHCN

(Power Holding Company of Nigeria). In 2013, the generation and distribution sectors were privatized.

The flow of funds in the power sector after the unbundling of generation, transmission, and distribution
is shown in Figure 1-4.1. It is the role of the distribution companies to collect electricity tariffs from
end-users and return funds to the upstream sectors such as generation and transmission. However, the
tariff collection rate in the distribution sector is low. As shown in Figure 1-4.2, the Aggregate Technical,
Commercial and Collection (ATC&C) Loss—the combined total of technical, commercial, and
collection losses—averaged 50% across the 11 distribution companies (All Discos) in the second quarter
of 2021. Furthermore, low customer satisfaction and low installation rates of electricity meters are also
causes for the low tariff collection rate from end-users. Due to such large losses in the distribution sector,
the flow of funds throughout the entire power sector has stagnated, leading to deterioration in the
management of power operators and stagnation in capital investment, causing the Nigerian power sector

to fall into a negative spiral.

To improve the above situation, the Nigerian government, based on the Power Sector Recovery Program
(2017-2021), has been conducting activities to clear the accumulated debt of the power sector and

improve power supply, but sufficient results have not been obtained.

Under these circumstances, in Febrauary 2022, the Federal Ministry of Power (FMP) of Nigeria
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requested technical cooperation from Japan aimed at improving the distribution sector, with the National
Power Training Institute of Nigeria (NAPTIN) and the Abuja Electricity Distribution Plc (AEDC) as

counterparts. It was agreed to aim specifically for the improvement of technical losses.

In 2023, the Electric Power Sector Reform Act of 2005 was repealed, and the new Electricity Act
(Electricity Act 2023) was enacted. This Electricity Act consolidates laws regarding the Nigerian
electricity supply industry and provides a comprehensive legal and institutional framework in areas such
as generation, transmission, system operation, distribution, and consumer contracts. It also stipulates
integrated resource planning and policies that recognize all power sources, including the integration of
renewable energy, and aims to attract investment. A major reform is granting states the authority to
manage electricity within their own territories. As of July 2025, out of all 36 states, 12 have enacted
their own state electricity laws, 9 have formally notified the Nigerian Electricity Regulatory
Commission (NERC), and 3 states (Enugu, Ekiti, Ondo) are already managing their state electricity
markets. This decentralization aims to bring regulation closer to local needs and implement region-
specific solutions. Additionally, as a significant structural reform, the Nigerian Independent System
Operator (NISO) was established, formally separating system operation from transmission asset
management. As a result, the Transmission Company of Nigeria (TCN) focuses on managing physical
infrastructure, while NISO is responsible for operating the power system more efficiently and in
accordance with established standards. This aims to enhance industry reliability and operate a

competitive power market based on contracts and rules.

Recent policy discussions have recognized the importance of addressing past subsidy debts, stabilizing
foreign exchange rates, and revising electricity tariffs for cost recovery and attracting new investment.
The electricity tariff revision in April 2024 significantly raised tariffs for Band-A'! customers and
guaranteed a minimum of 20 hours of power supply per day. This tariff hike invited public backlash,
with citizens frustrated by the soaring cost of living staging demonstrations protesting the price increase
in various places, but it has shown signs of increasing electricity tariff collection. The intervention in
tariffs by the Enugu State Electricity Regulatory Commission (EERC) set electricity rates significantly
lower than the federal average based on data-driven audits and cost-reflective pricing, demonstrating a

model for decentralized and fair tariff setting.

1 Electricity distribution companies in Nigeria have introduced a Performance-Based Tariff, where electricity rates vary depending on the
hours of power supply. AEDC's Band A charges the highest rate of 209.5 Naira/kWh in exchange for guaranteeing at least 20 hours of supply
per day.
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Figure 1-4.2 Trend of ATC&C Loss of Distribution Companies

1-5 Overall Goal and Project Purpose

[Overall Goal]

To improve Nigerian Distribution Companies’ (hereinafter referred to as "Disco") business operations

capabilities

[Project Purpose]

To improve the capabilities of engineers in the power distribution department
[Expected Outputs]

Output 1: Development and implementation of training for loss reduction measures

Output 2: Development and implementation of training to improve reliability
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Output 3: Development and implementation of training for quality improvement

Output 4: Confirmation of the utilization of NAPTIN training in Discos

A summary of the expected outputs and activities of the project is shown in Table 1-5.1.

Table 1-5.1 Summary of Outputs and Activities

Expected Output

Outline of Activities

Output-1: Development and
implementation of training for
loss reduction measures

Output-2: Development and
implementation of training to
improve reliability

Output-3: Development and
implementation of training for
quality improvement

[Preparatory Phase Activities (common to Outputs 1-4)]

Baseline survey (field survey, update information)

[Activities related to Outputs 1-3] (X corresponds to Outputs 1-3)

<For NAPTIN>

X-1 Planning training courses, teaching materials preparation, TOT

X-2 Conducting training courses

X-3 Evaluating training courses and giving feedback

X-4 Incorporating pilot results into training (Considering training improvement plans)

X-5 Design and construction of training equipment for demonstration

<For AEDC>

X-6 Field survey, Extracting issues in business operations

X-7 Consideration and implementation of pilot proposal

X-8 Incorporate pilot results into business operations (revising technical standards, SOPs
(Standard Operating Procedures), etc.)

Output-4: Confirmation of the
utilization of NAPTIN training in

[Activities related to Output 4]
4-1 Collecting information, analysis, and presentation of improvement plans for Career

Discos framework in AEDC and application of NAPTIN training

4-2 Creating dissemination plans for other Discos

The outputs for X-6 and X-7 in Outputs 1-3 will be the input for X-4. The Activities related to Output-

4 play an important role in sustaining the results of this project and disseminating them to other Discos.

Implementation of this project is expected to increase customer satisfaction by distributing more
electricity to customers with higher reliability and better quality. This will increase the amount of
electricity tariff collected from customers, which will contribute significantly to improving the financial
condition of the power distribution sector. This improvement in the financial condition of the distribution
sector is expected to circulate funds to the transmission and generation sectors and promote investment
in the power sector, including in independent power producers. In addition, the promotion of investment
in the power sector is expected to lead to the installation and operation of more power facilities, thereby
improving the electricity supply shortage in the country as a whole. Thus, improving the operational
capacity of the power distribution sector will contribute not only to the power sector but also to the

revitalization of the nation's economic activities and improving quality of life.
1-6 Project Implementation Structure

The implementation structure of this project is shown in Figure 1-6.1. The overall activities of this
project were implemented with the approval of the Joint Coordination Committee (JCC), and
information was shared and reported as appropriate. Activities related to Outputs 1 to 4 were
implemented concurrently, and Working Groups (hereinafter referred to as "WGs") corresponding to
Outputs 1 to 4 were established as shown in Table 1-6.1. Since Outputs 1 to 3 are highly related in terms
of technology, they were combined into a Joint Technical WG. In implementing activities for WG 4, a

structure and role were clarified for ANED to be actively involved from the initial stage to ensure
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dissemination to other Discos, and information sharing was conducted by inviting other Discos as
observers to major meetings. Figures 1-6.2, 1-6.3, and 1-6.4 show the organizational structures of FMP,
NAPTIN, and AEDC. The Chairperson of the JCC was the Director of Distribution of FMP. The
counterpart at NAPTIN was an instructor belonging to the technical unit under the Director of Training
Program. The counterparts at AEDC were personnel from the Technical and Human Resources

departments at the headquarters, and cooperation was received from the Apo Regional Office for the

implementation of the pilot project.

JCC (Joint Coordination Committee)

Project Team

FMP

NAPTIN AEDC

JICA Experts

Output-1: Loss Reduction
Output-2: Improvement Reliability
Output-3: Improvement Quality

Activities with NAPTIN

Activities with AEDC

Output-4
(Confirmation of
the utilization of
NAPTIN training in
Discos)

Fostering

ownership of ANED

Embassy of
Japan in

Nigeria

JCC Observers

ANED

NERC

TCN

]
b &

b 3

Other Discos
(except for AEDC)

Joint Technical WG
WG1: Loss Reduction
WG2: Improvement Reliability
WG3: Improvement Quality

WG4

Horizontal deployment to

other Discos

Figure 1-6.1 Implementation Structure of the Project

Table 1-6.1 Outline of Working Group Activities

* Improvement of
Outage
Management

Working Groups Major Issues WG Members Advisors Achievement of
Activities
Joint Technical WG * Progress, issues, AEDC * Akihiro Kashiwagi/ = Conducted a total
1-3 and responses = T.K.R. Distribution of 59 meetings
regarding AEDC - F.O. Planning between June
Pilot Project =A.C.M. * Kazuhiko Koeda/ 2022 and January
* Progress, issues, =Y. M. Distribution Design 2025 (online
and responses NAPTIN * Seiro Nishiki/ meetings during
regarding NAPTIN =K. Y. A Distribution work in Japan,
distribution *B.G.G. Maintenance and face-to-face
training facilities = M.Y. L Management meetings during

work in Nigeria).

Human Resource
Development and
Training Deployment
WG4

* Improvement of
Career Framework

* Study of
deployment and

AEDC (Human
Resources &
Administration)

=LK I

* Kyoji Fujii/ Leader

Distribution
Business Operation

= Conducted a total
of 9 meetings
between June
2024 and October
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dissemination - T.0. * Kazunori Doi/ 2025 (online
measures to other = F. H. Training Program meetings during
Discos NAPTIN Development work in Japan,
= AA face-to-face
=C.B. I meetings during
= LI work in Nigeria).
ANED
= B.A.
Honourable Minister
Hmlu‘ab‘h.e Minister | Legal Services
of State -
Permanent Secretary
| | '—  Press and Media
Professional Conmon Service
Departments Departments

]

Energy Resources

| | Investment and Sector

Development

Transmission System

Distribution System

| | Renewable and Rural

Power Access

State Offices

[] Main related departments to the project

]

Human Resowrces
Management

Finance and Account

|| Planming, Recearch

and Statistics

General Services

Reforns
Coordination

Procurement

Internal Audit

Figure 1-6.2 Organizational Structure of FMP
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NEW ORGANIZATIONAL STRUCTURE FOR NATIONAL POWER TRAINING INSTITUTE OF NIGERIA (NAPTIN)

| BOARD I
] |

DIRECTOR

CORPORATE RESEARCH, MONITORING
SERVICES & IVALUATION
i — ——
| TRAINING 5 | | FACILITY | | D l I ECHNICAL I HNAmES ACCOUNTS, | (=3 | I ME&E ]

MGT. REVENUE, PAYMENT,
WELFARE = BUDGET DISBURSE
MENT
APD R&S

NOTE: 11ET =infi ion And C ication T
2. APD - and Di
3. M & E ~ Monitoring and Evaluation
4. R & S - Research and Statistics
5. SERVICOM — SERVICE COMPACT
6. ACTU ~ Anti Corruption and Transparency Unit

[ ] Main related departments to the project

Figure 1-6.3 Organizational Structure of NAPTIN
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Chapter 2 Results of the Project
2-1 Results of Outputs 1-3 (for NAPTIN)
2-1-1 Classroom Training Courses

NAPTIN training courses are diverse, but improvement activities were implemented for the three
training courses related to "loss reduction", "reliability improvement", and "quality improvement",
which are specified as "expected effects” in this project. Regarding "loss reduction”" and "reliability
improvement" among these three targets, there are existing training courses at NAPTIN. Therefore, the
activities of improving the training course contents were implemented by reviewing the reference
manual and training texts used in these courses. On the other hand, regarding "quality improvement",
since there was no corresponding training course, a reference manual and a training text were newly
prepared in this project. In improving the classroom training courses, Training of Trainers (TOT) was
conducted for NAPTIN instructors (No. of instructors: 2 for loss reduction, 3 for reliability improvement,
and 2 for quality improvement). These instructors will then be responsible for delivering the training to
trainees. Moreover, demonstration lectures (with 5—10 trainees) for classroom training were conducted
twice to evaluate the improved training courses; and feedback for the improvement of these training

courses were provided.

While each NAPTIN training cause is conducted for several days, the time for demonstration lectures
was limited. Therefore, the contents of the lectures that had not been improved in this project and content
such as exercises and discussions about the lecture were omitted. The first classroom training
demonstrations were conducted for experienced engineers who were relatively familiar with the lecture
contents, as the main purpose of the lectures was to provide feedback on the content, teaching method,
and ease of understanding of the training demonstration. On the other hand, the second classroom
training demonstrations were conducted for mid-level engineers with approximately 10-years of work
experience who are subject to the actual NAPTIN training. The purpose is to grasp and evaluate if they

can understand the lecture contents and utilize it in their businesses.

2-1-1-1 Loss Reduction

In the improving the training course for loss reduction, training reference manuals (for instructors) and
training text (for trainees) were revised based on them using in existing NAPTIN training, "Distribution
Network Loss Management Course". The main review is as shown in the table below.

Table 2-1-1-1.1 Main Reviews of the Reference Manual for Loss Reduction

Item Major Revisions
4.0 POWER LOSS ESTIMATION AND | 1. Adding calculation examples of instantaneous technical losses by system analysis
EVALUATION software (NEPLAN), and the manual calculation prosess using the same data and

models to grasp errors of calculation results of system analysis software and
manual calculation and understand what kind of calculation is being carried out
by system analysis software.

2. By using statistical factors such as LLF (Load loss factor), annual technical losses
can calculate form instantaneous technical loss at peak load, but system analysis
software cannot be used, and manual calculation is needed. Therefore, the
calculation process of the instantaneous technical loss which the system analysis
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Item Major Revisions
software can utilize and that of the annual technical loss which uses the
statistical factor are described separately, so that the calculation process can be
easily understood.

3. Since there was no description for each factor used in the technical loss
calculation, an explanation was added to make it easier to understand how to
use it.

4. Adding calculation process of LDF (Load Distribution Factor) referring to the cases
where electric power loads are uniform.

= Calculation of the power load loss (in case of uniform load) >

Sbstitim ;
Disteitrution fise Calculat1on Method of power load loss (L)
L= ] RI2 dX

Note
R: Conductor registration per unit
I: Load current
¥ Distancefrom end of distribution line

1
I
I Power load distribution is uniform.
f
1

Load current in the disttibution

S I..
X..
Cuadratic curve (Parabola) 1 _2 Xa
2 Iy
= X [? Rz ]
/ Xo - 0
//// 1
//, ______ :? RlaZXo
: T

Load Distribution factor (LDF)
at uniform load

m Length of

Distribution

5.0 CAUSES POWER LOSS AND 1. Clearly describing that the most important and first thing to carry out loss
MITIGATION reduction are to grasp the present state of loss in detail.

2. Adding the concrete mitigations since the cause of the technical loss was
described, but concreate mitigations were not sufficiently described.

3. The cause and the mitigation were arranged in a table form to make it easy to
understand, since the relation of them was not cleared only by listing of the
related information.

4. Adding the initiatives of AEDC pilot-project as the example of the feeder
segmentation which is one of the mitigations for technical loss reduction.

5. The relationship between power factor and loss was graphed to make it easier
to understand how much power factor improvement affects loss reduction.

18

Ratio of apparent current to active current (1/cos0)
1.6

1.4
12

1

0.8

06 Increase in technical loss

04 When the power factor falls
02 bellow 0.8, the degree of increase

in technical loss exceeds 50%.

0
1 0.95 09 0.85 0 0.75 0.7 0.65

6. Adding the features of power factor improvement equipment according to the
types.

For details on the Loss Reduction Reference Manual, refer to Attachment-1 No.1: "Reference Manual

for Loss Reduction".

The training text is based on the reference manual, but it is customized to facilitate the understanding of

the trainees. In this project, the following items were mainly added for the purpose.

2-2



Table 2-1-1-1.2 Main Reviews of Training Material for Loss Reduction

Item

Major Revisions

MODULE II:
Evaluation of Technical Losses

2. Describing clearly that instantaneous and annual technical loss can be calculated

1. Adding a flow diagram specifying the calculation process of instantaneous
technical loss and annual technical loss for those trainees make it easier to
understand the process for calculation.

Technical Instantaneous Loss calculation procedure

+loss by adding the cu loss,the Fe loss

by algebraic calculation using statistical factors, and adding exercise using excel
sheet.

TECHNICAL LOSS CALC

Peu= 12 \times RPcu=I2xR

where (1
2 ei:

8
constant,regardless o the load.

Distrbution Line Loss:

Aanusl percent Load prim. | sec. peak Al

TS| peak | power | pimary |secondary | impedance | 1 | 1oaa | 1020 tne |, cuent | curtent | winding | 10ad | o

Load | supply |Voltage | Voltage | reztive | meae actor fon | Resist. | Length atPeak | atpeak | Resistance * | instant.
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LossPuc| P ()

You' o . The ‘TotalLoss” pper Loss (Peuf, ‘Iron Loss P, and “ine Loss (Pine)’ for each transformer.

3. As an example of jumper connection, a bolt type connector is introduced.
Connection and disconnection of Jumpers by Bolt-type connector

<<Status quo (Binding connection)>> <<Bolt-type connector>> " .
;0 50 Unit:cm
| 20 *y

220 /

L

Weight: 693g/piece, J

Length: 70mm/piece

[ /]
7
DIV

107 7a

)
3

(o
=]

Advantage of Bolt-type connector

> Repeatedly disconnecting and connecting
jumpers is able without jumper damage

> Anyone can do this work (Skill less)

> Stable the joint quality

> No special tools required to work

For details on the Loss Reduction Training Text, refer to Attachment-1 No.2: "Training Demonstration

Material for Loss Reduction".

Training demonstration lectures were conducted once each for the 4th and 5th field work, and feedback

from the trainees on improvements and grasping the effects of them were conducted. The primary

feedback from trainees in the training demonstration was generally positive. The details are as follows.
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Table 2-1-1-1.3 Feedback and evaluation from trainees

Date

Main Feedback

1st Lecture
(June 13, 2024)
No. of trainees: 8

It was generally good in the answer, the calculation method of technical loss and
the mitigation necessary for loss reduction were clearly explained, but the following
feedbacks for improvement were obtained.
= | suggest block diagrams could be used to simplify and focus on the sequence of
the calculations. (Improved in the second demonstration)
* Practical demonstration using NEPLAN. (This time, it was omitted for exercise,
but it will be carried out in the actual NAPTIN training.)

2nd Lecture
(February 6, 2025)
No. of traineers: 5

There were comments that it was good as follows, and no especially feedbacks for
improvement again.
= The material is very good and well designed for the purpose of the training.
= The training course is ideal for what is needed in the field.
= The course is very relevant to the sector ATC&C loss reduction, which is critical
for the survival of distribution companies.

For detailed feedback, see Attachment-1 No.11.

2-1-1-2 Improvement Reliability

Regarding the improvement of reliability, NAPTIN training course contents were insufficient. Thus,

certain descriptions were added to the related reference manuals (for instructors), and training materials

(for trainees) were prepared. For detailed reference manuals, refer to Attachment-1 No.3, and for training

materials, refer to Attachment-1 No.4.

Table 2-1-1-2.1 Main Reviews of the Reference Manual for Reliability Improvement

Records and
Prevention

Item Main Additions
Method of locating ®  Method of locating fault point of overhead feeders
fault points - Method using Hipotronics (determination by measuring fault current)
(overhead - Method using insulation resistance tester (determination by measuring ground insulation
line/underground resistance)
line) ®  Method of locating fault point of underground feeders
- Murrey loop method (Wheatstone bridge-circuit) for measuring distance to fault point
Response after a fault | ®  Information to be collected in the event of a fault
®  Viewpoint dudring patrol

- Abnormalities in distribution facilities (conductor breakage, mixed conductors, cracking or
discoloration on insulators and equipment bushings, oil leakage from equipment, etc.)

- Abnormalities in the surrounding of the line (dead bodies of animals, dispersal insulators,
conductive objects, trees or buildings close to line, construction work close to conductor,
etc.)

®  Major feeder fault causes and aspects

- Lightning (conductor breakage, damage to insulator or equipment)

- Natural disasters (collapse of poles by falling trees or landslides)

- Traffic accidents (collapse of poles due to collision of cars or heavy machinery)

- Small animals (birds and snakes contacting the charging section)

- Others (nests/branches of metal or wood carried by birds or wind contact the charged
part)

Analysis of Fault ® Measures to reduce the number of faults

Proper data accumulation
Fault detection
Examples of items to be accumulated
System used for fault information storage
Analysis of the accumulated data
Analysis by facilities
Analysis by causes
Planning and implementation of appropriate measures
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- Example of countermeasures for the combination of fault equipment and its causes
- Verification of the results of measures
® Measures to reduce the outage duration
- Early supply to healthy sections
- Early restoration of the fault point
® New indicator of reliability (converted duration)

Preventive [ ] Concept of Preventive Maintenance (Periodic Inspection)
maintenance - Purpose of periodic inspection

- Purpose of record and performance management

- Implementation methods and operation cycles (annual planning, implementation of

inspections, progress control, replacement management, results reporting, and analysis)

®  Viewpoints for periodic patrol

- Cracks on the surface of the support

- Bird nest near crossarm

- Cracks in insulator parts of equipment

- Clearance between conductors and other objects (buildings and trees)

- Ground height of guy wire (so as not to interfere with vehicle traffic)

Each training demonstration lecture was conducted once for the 4th and 5th field work, and the response
of the trainees was generally good.

Table 2-1-1-2.2 Feedback and evaluation from trainees

Date Main feedback
1st Lecture * The presentation materials were clear and concise, and the instructors had high
(May 30, 2024) expertise and excellent description skills.
No. of trainees: 7 * It would be better if there were illustrations and practical and detailed examples.

(Reflected in the 2nd demonstration lecture)

2nd Lecture * A clear and concise explanation was given, and measures to keep trainees' interest
(January 23, 2025) and concentration were well implemented, such as conducting real-time small tests
No. of trainees: 10 during the lecture.

= Some of the presentation materials were too small to be visible. (Enlarged text to
make it easier to read.)
= Unfamiliar terms are difficult to understand. (Replaced with more general terms)

For detailed feedback, see Attachment-1 No.11.

2-1-1-3 Improvement Quality

Classroom training regarding quality improvement did not exist in existing training courses. Although
faults and troubles related to power quality have not yet surfaced in Nigeria at present, there is a
possibility that they will surface and become issues in the future. Therefore, agreement was obtained in
the Joint Technical WG 1-3 to develop this as a new training course. In this project, a Reference Manual
(for instructors) shown in Table 2-1-1-3.1 was newly created, and a training material (for trainees) was
prepared. Regarding voltage drop calculations, exercises using Excel sheets were made possible. For
detailed reference manuals, refer to Attachment-1 No. 5, and for training materials, refer to Attachment-
1 No. 6.
Table 2-1-1-3.1 Contents of the Quality Improvement Reference Manual

Item Main Contents

1. Introduction to Power Quality * Definition of "Power Quality" terms

Analysis * Importance of Power Quality
2. Objectives of Power Quality * Reliability and efficiency of power systems

Study and Enhancements * Compliance with power standards
3. Power Quality Definitions * Power quality in distribution network
4. Components of Power Quality * Components of Power Quality

(1) Transients
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(2) Voltage Dips and Interruptions

(3) Voltage Sags and Swells

(4) Overvoltage and Undervoltage

(5) Voltage Unbalance

(6) Electrical Noise (or Electromagnetic Interference, EMI)
(7) Harmonic Distortion

(8) Voltage flickers

. Voltage Drops and Ferranti
Effects

+ Standards regarding voltage drop

+ Standard voltage in Nigeria (NERC D-Code)

* Calculation method of voltage drop

* Ferranti effects

= Simple calculation method of voltage drop using Excel
= Voltage management for distribution network

. Effects of Electrical Power
Disturbances on Equipment and
Processes

+ Effect of Voltage Dips and Interruptions
+ Effect of Overvoltages
- Effect of Voltage Unbalance

. Measurement and Evaluation of
Power Quality

* Power Quality Measurements and its Objectives
* Troubleshooting

. Solutions for Improving Power
Quality

* Solutions to Voltage Dips and Interruptions
* Solutions to Overvoltages

* Solutions to Voltage Fluctuations
* Solutions to Voltage Unbalance
* Summary

Each training demonstration lecture was conducted once for the fourth and fifth field work, and feedback
from trainees was reflected in the Reference Manual and training material. The instructor had high
communication skills, the lecture was interactive, and it was felt that the trainees' interest and
understanding were high. The main feedback is as follows.

Table 2-1-1-3.2 Feedback and evaluation from trainees

Date Main Feedback

* It is very educative and can help to improve the quality of work and knowledge by
colleagues.

* More emphasis should have on local standards and specification (NEMSA and NERC).
(Reflected in the 2nd demonstration lecture)

= Components of power anomalies are well detailed and easily understood.

* General materials were direct and well explained.

1st Lecture
(June 6, 2024)
No. of trainees: 9

2nd Lecture
(January 30, 2025)
No. of trainees: 8

For detailed feedback, see Attachment-1 No.11.

2-1-2 Distribution Training Facilities

Previously, NAPTIN owned power system simulators, renewable energy (solar and wind) related
facilities, and mock-up substation amongst other training eqipment. However, the training facilities
previously owned by NAPTIN was not suitable for preventing outages or shortening outage durations:

1ssues that Discos need to address.

Therefore, with the main objective of constructing facilities where more practical training and training
on accident response can be conducted, the JICA Expert Team proposed the introduction of distribution
training facilities modeled after those owned by Japanese power companies, and details were examined
in the Joint WG 1-3. By equipping the distribution training facility with various simulated equipment

such as 33kV overhead distribution lines, the underground distribution lines, the distribution transformer,



and feeder pillar, it becomes possible to develop and implement training courses tailored to the broad
needs of trainees. All distribution training facilities were constructed under this project. Table 2-1-2.1
shows the facilities overview, Figure 2-1-2.1 shows the layout of the distribution training facilities, and
Figures 2-1-2.2 to 2-1-2.5 show photos after installation.

Table 2-1-2.1 Overview of Distribution Training Facilities

Item Quantity Training Content
33kV Overhead Distribution | 1 system (1 circuit, 130m) | Fault location, equipment replacement work, maintenance
Line work
33kV Underground 1 system (2 circuits, 33m) | Fault location, underground cable replacement work
Distribution Line
Distribution Transformer, 1 set Operation training, maintenance work
Feeder Pillar
33kV Overhead Distribution | 2 systems (Height 1.5m Equipment replacement work, maintenance work (Work
Line (Short Pole) and 3m, length 30m each) | possible on ground without ladders)
Cable Fault Locator (for 1 set Operation training
Underground Lines)
Phase Detector 1 set Phase comparison work training on distribution lines
(1) Design

a. 33kV Overhead Distribution Line

The 33kV overhead distribution line (1 circuit) with a length of approximately 130m complies with
NEMSA (Nigerian Electricity Management Services Agency) guidelines. The utility poles are 40-foot
concrete poles commonly used for 33kV distribution lines in Nigeria, and the conductors are ACSR
150mm?. This facility allows for de-energized training such as fault location, new conductor
installation/extension/replacement, pole assembly work, maintenance work, and patrol inspection.
Related equipment such as section switches (Load breaking switch, Gang switch), distribution
transformer, and feeder pillar were installed. Note that due to budget constraints, arrangements were
made to have a used distribution transformer (33kV/415-240V 100kVA) donated by AEDC, but due to
a shortage of used stock, an 11kV/415-240V 100k VA transformer was unavoidably installed. Since the
distribution line is 33kV, the voltage differs from the transformer, but the distribution transformer will
not be energized. As the training assumes wire connection to the transformer, tap changing, and
insulation measurement, NAPTIN and JICA experts judged this to be no problem. To set fault points for
fault location, 8 low-voltage breaker switches were installed on the poles. Also, 21 conductor covers,
which were intended for introduction in the AEDC pilot project, have been installed. While documents
regarding the burning/melting incidents at the AEDC pilot project site were submitted to NAPTIN, and

an explanation was provided, they remain installed since the equipment are de-energized.
b. 33kV Underground Distribution Line

The 33kV underground distribution line (2 circuits) with a length of approximately 33m complies with
NEMSA guidelines. The underground cable is XLPE Cu 185mm?. This facility allows for de-energized
training such as fault location, cable jointing, cable laying/replacement, maintenance work, and cable

termination work. The cable fault locator procured in this project is for underground lines, and it is
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possible to create arbitrary fault points and conduct fault location training.
¢. 33kV Overhead Distribution Line (Short Pole)

The 33kV overhead distribution line (short pole) with a length of approximately 60m allows for repeated
de-energized training on the ground, such as new conductor installation/extension/replacement, pole
assembly work, and maintenance work, without climbing 40-foot poles. Instructors can observe, confirm,
and guide the trainees' work closely. Two systems were installed with heights from the ground to the
conductors of 1.5m and 3m. The poles are 17-foot concrete poles, and the conductors are ACSR 150mm?.
Additionally, bolt-type connectors introduced in the AEDC pilot project were installed to allow for
repeated training on jumper disconnection and reconnection. Simulated training using short poles is also

possible for practical training with the phase detector provided in this project.
(2) Construction Supervision Support

In this project, procurement of necessary materials and equipment was conducted by the Japanese side,
and installation work was conducted by the Nigerian side. Hearings were held with contractors
experienced in construction at AEDC to support NAPTIN's ordering of installation work. JICA experts
also provided draft design documents (Attachment-1 No.7) to be attached to the installation work
specifications. During the construction period from November to December 2024, JICA experts
patrolled the site and provided guidance and advice to NAPTIN personnel regarding safety measures,
compliance with equipment specifications, and installation methods for newly installed section switches

and bolt-type connectors in Nigeria.
(3) Theft of Equipment

When JICA experts visited the NAPTIN distribution training facilities on October 21, 2025, it was
discovered that copper cables such as the standing part of the underground cable, the grounding wire at
the overhead line fault point, and the cable connecting the distribution transformer and feeder pillar had
been cut and stolen. NAPTIN was unaware of the incident, and the exact time of the theft is unknown.
Although the facility was enclosed by a fence and the entrance was locked, the fence had been broken
to gain entry. Table 2-1-2.2 shows the overview of the stolen equipment, and Figures 2-1-2.6 to 2-1-2.8
show photos of the theft locations. While it was possible to carry out practical training demonstration
sessions on the overhead line and underground line by restoring grounding wire at the accident site of
the overhead line, NAPTIN will need to effectively implement maintenance and management measures
for the distribution training facilities and strive for excellent quality training courses. JICA experts
requested NAPTIN to strengthen security measures and restore the stolen equipment. Specific measures
currently being considered by NAPTIN include the installation of barbed wire, security lights, and
security cameras, as well as conducting frequent patrols (including at night), increasing the number of

security guards, and encasing cables in concrete.
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Table 2-1-2.2 Overview of Stolen Equipment

Equipment

Wire Type

Quantity

33kV Underground Distribution Line
Cable

33kV XLPE Cu 185mm2

3.5m x 4 locations

Grounding wire at overhead line fault
point

25mm2 Cu

1.5m x 6 locations

Low voltage cable from Distribution
Transformer to Feeder Pillar

400V XLPE Cu 100mm2 x 4c

2m x 1 location

L]

33kV Overhead disfribution line

Cable trench x2 T

Cable
Joint

Approx. 35m
33kV Underground distribution line
Cable trench x2

Buried underground

FP - Fault Point

| ——

Basic training zone (Short pole zone)

Entrance

8
E
=
]
3
('8

33kV Overhval:l Tistribution line

Voltage
Transforrher

33kV to Low

Section
Switch

FP

FP

Approx. 70m

Figure 2-1-2.1 Layout of Distribution Training Facilities
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Figure 2-1-2.3 Overhead Distribution Line and

Underground Distribution Line

Figure 2-1-2.5 Overhead Distribution Line
(Short Pole)

Figure 2-1-2.4 Distribution Transformer and

Feeder Pillar

Figure 2-1-2.6 Theft Location at Cable Standing

Part



Low voltage
breaker

Theft of lower
grounding wire [

I I

AT e

Figure 2-1-2.7 Theft Location of Lower Grounding Figure 2-1-2.8 Theft Location of Cable
Wire at Overhead Line Fault Point Connecting Distribution Transformer and
Feeder Pillar

2-1-3 Practical Training Courses

NAPTIN Headquarters did not have facilities for on-site work training that Discos perform. While AFD
is constructing some simulated facilities such as substations and distribution lines, JICA has constructed
facilities for more pragmatic hands-on training that is not contained in AFD project. The JICA Expert
Team established "phase comparison work", "overhead line fault location", and "underground cable fault
location" as practical training courses which utilize this training facility, and conducted TOT for
NAPTIN instructors (No. of instructors: 2 for phase comparison, 3 for overhead line fault location,
and 2 for underground cable fault location). These instructors will then be responsible for delivering the

training to trainees.

Practical training demonstration sessions (with 5—6 trainees) were conducted twice to evaluate the
developed practical training courses and to gather the feedbacks for the improvement of them. The first
practical training demonstration sessions were conducted for experienced engineers who were
performing the training content at the actual site, with the main purpose being to gather feedback on the
content, teaching method, and ease of understanding of the NAPTIN training demonstration. On the
other hand, the second practical training demonstration sessions were conducted for young engineers
(generally those with about five years of experience), who will be subject to training in actual NAPTIN
training courses. The main purpose of this second training is to evaluate whether the trainees can
understand the content of NAPTIN training demonstration, and if it can be carried out in their actual
work. Although actual NAPTIN training will be conducted for several days, there are time-to-time
restrictions in the demonstration sessions. Therefore, in the practical training demonstration sessions,

the practical training parts were mainly implemented for all training courses.

2-1-3-1 Phase Comparison

In Nigeria, since the operation of looping different distribution lines in a charged state (by turning on
switches, etc.) has not been carried out, short-circuit trouble due to inconsistency of phases does not

occur. However, when an existing three-phase load is connected to different distribution lines (in a
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network change, etc.), the reverse rotation trouble on three-phase motors due to inconsistency of phase
rotation has occurred. In Japan, a phase comparison is carried out in advance to avoid these troubles,
and the existence of the phase mismatch is detected. However, in Nigeria, the phase comparison has not
been carried out in the distribution line, the occurrence of trouble is noticed from customers only after
the trouble is occurred. In addition, to upgrade the distribution network in the future, phase comparison
in advance will become essential. Therefore, in this project, a phase comparator was granted for the
looping of distribution lines in AEDC Pilot-Project and phase comparison work on distribution lines
was added as content for NAPTIN practical training to widely disseminate the necessity and method of

work.

The necessity of phase comparison work on distribution lines was added in an existing reference manual
(for instructors) titled "PHASE DETECTOR; FUNCTIONS AND APPLICATIONS:", and TOT to
NAPTIN instructors and practical training demonstration sessions were conducted. A Practical Training
Manual was used, which included the training methods; and a Phase Comparison Work Manual included
implementation methods of phase comparison work. The outline of the review of the Reference Manual,
the outline of the description of the Practical Training Manual and the Phase Comparison Work Manual
are as shown in the table below.

Table 2-1-3-1.1 Overview of various manuals required for phase detection in distribution lines

Manual

Major items

Reference manual

Adding the necessity of phase comparison work on the distribution line (when it
needs to be carried out, and what kind of traubule will occur if it is not carried out).

Practical Training Manual
(Description of practical
training order for NAPTIN
instructors)

Refer to Attachment-1 8-1 for
details

Illustrating how the short pole zone in distribution training facility simulates the
situation in the actual site.

The following three steps should be conducted for practical training.

@  Prior preparation (including the necessity of phase comparison on distribution
line, and inspection of materials and equipment)

@ Demonstration of the phase comparison work at short pole zone.

@  Confirming the operation of the phase comparator in the charged facilities
provided by AFD.

Phase Comparison Work
Manual

(Distributed to the trainees,
too.)

Refer to Attachment-1 8-2 for
details

Necessity of phase comparison work on distribution line

Required materials, equipment, and personnel for pahse comparison work

Preliminary preparations and methods of inspecting materials and equipment

Precautions that require special attention

Phase comparison work procedures and methods

The phase comparison pattern and how to check phase comaparison result

Each training demonstration session was conducted once for the 6th and 7th field work. Feedback from

the trainees after practical training were good (see table below).

Table 2-1-3-1.2 Feedback and evaluation from trainees in the demonstration session

Date

Main Feedback

1st Session
(July 10, 2025)
No. of trainees: 6

* All the points were good and understandable.
* There is need to improve more in the technical skill.
* The phase comparison should be done on a live line for a better understanding.

2nd Session
(October 28, 2025)
No. of trainees: 5

* | was able to conduct it on my own using the phase comparator machine.

* The lecture in class and the practical on site given to me was super and well
explained.

* We need more of this training.

For detailed feedback, see Attachment-1 No.11.
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2-1-3-2 Overhead Line Fault Location

Practical training for fault location in overhead feeders was not conducted, because NAPTIN had no
facilities that could be used for the training. In this project, the distribution training facilities were
constructed simulating a 33kV feeder in the training yard of NAPTIN headquarters, and hands-on
training was developed to be conducted using the distribution training facilities. Since it was found that
NAPTIN did not have the equipment "Hipotronics" to be used for the fault locating work, AEDC
cooperated in borrowing the equipment for the project, and TOT and training demonstration sessions
were conducted using the equipment from AEDC. Since it is to be purchased by NAPTIN, it will be

possible to conduct training on their own after procurement.

Figure 2-1-3-2.1 shows the route of the distribution training facilities.

[Legend]
o Fault point

Distribution transformer

Figure 2-1-3-2.1 Diagram of the distribution training facilities (portion used for overhead fault

location training)

As shown in Figure 2-1-2-2.1, the entire network is divided into Section 1, 2, and 3 by the line switch
Sa, Sg. The location of the fault point can be narrowed down by the location of the locating device, the
on/off state of Sa and Sp, and whether the locating device detects the fault current. The "Fault point" in
the figure is a simulated fault point, in which a grounding wire connected to the overhead conductor is
hung along the pole and connected to the ground through a breaker (Figure 2-1-3-2.2). When the breaker
is set to "ON", the overhead conductor and ground are electrically connected to each other, and a ground
fault can be reproduced (when the breaker is set to "OFF", there is no ground fault). This is the
reproduction method of ground fault points in fault location training conducted by frontline engineers

of Kansai Transmission and Distribution, Inc.

This training can illustrate how to handle work in locating equipment, read and interpret indications,

and how to operate line switches, etc. necessary for the fault location of overhead feeder.
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Figure 2-1-3-2.2 Breaker of Fault point

TOT was conducted by experienced technicians from AEDC's PC&M team during the 5th, 6th, and 7th
field works. Each training demonstration session was conducted once for the 6th and 7th field work, and
feedback from the trainees was obtained. For detailed training manuals, refer to Attachment-1 No.9.

Table 2-1-3-2.1 Feedback and evaluation from trainees in the demonstration session

Date Main feedback
1st Session = The explanation from the instructor is very clear, and it will be easy for the young
(July 10, 2025) engineer to understand. It is a useful training and worth recommending to colleagues.
No. of trainees: 6
2nd Session = The location scenario carried out was in practice, and the theoretical content of the
(October 28, 2025) locating work and the handling method of the equipment were also well understood.
No. of trainees: 5 This should be recommended to colleagues.

For detailed feedback, see Attachment-1 No.11.

2-1-3-3 Underground Cable Fault Location

Classroom training regarding underground power facilities was previously conducted within the
conventional "CABLE JOINTING" training course, covering the overview of power cables, installation
methods, and cable faults. However, there was no practical training. For the practical training course on
underground cable fault location, hands-on training was developed using the Megger portable cable fault
locator (STX40-2000), which was procured in this project and provided to NAPTIN, utilizing the 33kV
underground distribution lines of the distribution training facilities installed at the NAPTIN headquarters.
An overview of the portable cable fault locator is shown in Figure 2-1-3-3.1. Underground cable fault
location requires an understanding of the overview of underground power facilities and the mechanism
of cable faults to be carried out. Furthermore, since the handling of the portable cable fault locator is
complex, it was decided to conduct classroom training before the practical training. Therefore, a
Reference Manual (for instructors) describing the overview of underground power facilities,

mechanisms of cable faults, etc., and the hands-on training was created as shown in Table 2-1-3-3.1.
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(See Attachment-1 No.10)

Protection class
Weight

Insulation test

HV DC source
Breakdown detection
Burning

Standard surge levels

Additional surge levels
Surge rate

Sheath testing
Sheath fault pinpointing

Built-in prelocation

Operating temperature
Storage temperature
Mains input supply

Dimensions (L x W x H)

IP 43, weather-resistant and rainproof

119 kg (262 Ibs) standard version

124 kg (273 Ibs) extended version

oltage ranges of 5/10/15/20 kV
Measuring range of up to 650 MQ

0 ... 40 kV DC test (DC hipot)

50 mA nominal continuous current at 40 kV
0...40kV

High frequency burner

Voltage ranges of 40/20/10/5 kV

Max burn currents of 100/200/400/850 mA
0..8/0...16/0...32kV
2,000/2,000/2,000)

Optionally 4 kV with 1,100 J

Adjustable 3 ... 10 sec, and single shot;

3 seconds at full output of 32 kv

Voltage ranges of 3/5/10/20 kv DC

Pulsed DC from HV DC source for

voltage gradient method (step voltage method)
Pulse sequences of 0.5:1, 1:3, 1:4, 1:6

32 kV inductive ARM Best Picture Multishot
32 kVICE

40 kV DECAY

Mode for locating intermittent faults (IFL)
-20°C ... +55°C (-4°F ... +131°F)

-40°C ... +70°C (-40°F ... +158°F)

2.5 kW wide range power supply

110 ... 230 V AC, 50/60 Hz

Limited to 1.6 kW at 120 V AC (as per ANSI NEMA 5)
710 x 740 x 1,080 mm
(279x29.1x425in)

Megger-
5TX40-2000

iy
.:A!Lh—nulrm-:mnc-sma\

[Source] Megger ®

Figure 2-1-3-3.1 Overview of Portable Cable Fault Locator

Table 2-1-3-3.1 Contents of the Reference Manual for Underground Cable Fault Location

Item

Main Contents

1. Underground vs. Overhead

* Overhead lines
* Underground lines
* Underground vs. Overhead

2. Brief history of power cables

* Brief history of power cables

3. Power lines in cables

* Functional characteristics of the cables
* Type of laying

infrastructure

4. Common underground

* Radial main feeder
* Open-loop feeder

5. Cable fault/failure mechanisms * Overview of faults

* Description of cable faults
* Cause of faults
* Protection methods on underground lines
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6. Cable testing and diagnostics of * Very low frequency AC high voltage testing
MV cables * Tan delta diagnostics
* Partial discharge diagnostics

7. Introduction to cable fault * Thumping a cable
location * Time domain reflectometry (TDR)
* Arc reflection technique (ARC)

8. Hands-on/Practical training * Functions of Cable Fault Locator STX 40 (Megger)

(1) Insulation test

(2) DC voltage test / breakdown detection
(3) Pulse reflection method (TDR)

(4) Surge pinpointing

(5) Arc reflection measurement (ARM)

(6) Voltage decoupling (DECAY)

(7) Current decoupling (ICE)

* Procedure of cable fault location

* Preparation of equipment, materials, gears & tools

(1) Procedure for Underground Cable Fault Location

a. Open end, Faultless

Conduct tests and measurement below on Cable-1 or Cable-2 at A, B or C Phase. Confirm that the

cable in the section is healthy.
- Insulation test
- DC voltage test / breakdown detection

- Pulse reflection measurement (TDR)

L 110 L 110 o 11.0 |
| | |
S _ _ -
i = [
| o Joint-2  (upjey Joint-1 @ 41 Cable Fault Locator

Figure 2-1-3-3.2 Underground Cable Fault Location (Open end, Faultless)

b. Low resistance fault (<10 Q)

Make a low resistance fault on Cable-1 or Cable-2. Conduct tests and measurements below on the

faulty cable. Confirm that there is a fault point in the cable of the section and identify the fault

point.

- Insulation test

- DC voltage test / breakdown detection
- Pulse reflection measurement (TDR)

- Surge pinpointing
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Figure 2-1-3-3.3 Underground Cable Fault Location (Low Resistance Ground Fault)
(2) Main Feedback from Trainees in Training Demonstration Sessions

TOT was conducted by experienced technicians from AEDC's PC&M team during the Sth, 6th, and
7th field works. The training demonstration session consisted of approximately 1 hour of classroom
training and 2 hours of practical training. For the training demonstration session, a training manual
(for trainees) was created based on the Reference Manual (for instructors). Each training
demonstration session was held once for the 6th and 7th field work, and feedback from the trainees
was obtained. The instructor had high communication skills, the training was interactive, and it
was sensed that the trainees' interest was high. Since the handling of the portable cable fault locator
is complex, it is necessary to allocate sufficient time for the actual practical training. The main
feedback is provided in Table 2-1-3-3.1. Figures 2-1-3-3.4 to 2-1-3-3.7 show photos of the training
demonstration sessions.

Table 2-1-3-3.1 Feedback and evaluation from trainees in the demonstration session

Date Main Feedback

1st Session = This is a very important exercise for all engineers involved in underground lines.
(July 8, 2025) = It would be good to develop training courses in line with actual incidents and
No. of trainees: 6 equipment.
2nd Session = The course will be good to our colleague too, because they will understand
(October 23, 2025) underground cable how it is been prepared, how to detect fault and trace the fault
No. of trainees: 5 underground.

= The practical aspect should be given more time so that each trainee can be

opportune to use the machine independently.

For detailed feedback, see Attachment-1 No.11.
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Figure 2-1-3-3.4 1st Training Demonstration Figure 2-1-3-3.5 1st Training Demonstration

session (Classroom) session (Practical)

Figure 2-1-3-3.6 2nd Training Demonstration Figure 2-1-3-3.7 2nd Training Demonstration

session (Classroom) session (Practical)

2-2 Results of Outputs 1-3 (for AEDC)

The final goal of this project is to upgrade the level of technical knowledge transfer from NAPTIN to
Discos by improving and enhancing the level of NAPTIN training, thus upgrading the technical and
operational level of Discos. However, the assessment of the NAPTIN training course from Disco at the
time of the baseline survey was, that the contents of the training were not suitable for the actual field
circumstances and lacked practicality. For this reason, concrete activities for improvement and
enhancement were implemented in this project based on the actual site environments and work
operations in AEDC, which is one of the Discos. These activities were implemented in AEDC with the
aim of making the training more practical by incorporating the details and benefits into NAPTIN training.
In this project, these activities for improvement and enhancement were implemented for the three items

nn

of "loss reduction”, "reliability improvement", and "quality improvement".
2-2-1 Pilot Project
(1) Selection of pilot project feeder

In order to select a pilot-project feeder which can improve and enhance three items of "loss
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reduction”, "reliability improvement", and "quality improvement", some feeders were extracted

from AEDC feeders on the condition of the following matters.
(DFeeder length is long, and network form is wasted (detour, congestion, etc.) [loss increase]

@ Voltage dropping around the end of feeder is severe, causing customer complaints. [quality

decline]
(3Relatively large number of faults on feeder [reliability decline]

Through the field surveys, the JICA Expert Team checked whether realistic and concrete
countermeasures could be taken for the feeders extracted above. As a result, H31 feeder in Apo T/S
(Transmission Substation) shown in the following map (Figure 2-2-1.1) was finally selected as the
target feeder for the pilot-project (the pink-colored line is the feeder route). Apo T/S H31 feeder

has the following issues to be solved.

(DThe feeder length is up to 55.9km, and a part of the end of the feeder is a detour and returns to

the vicinity of Apo substation. [loss increase]

(@The farthest service area from Apo T/S is closer to the neighboring substation (KUKWABA T/S)

than Apo T/S and have some customer complaints caused by voltage drops. [quality decline]

(3Despite being a high-grade residential area and an area requiring high reliability, the number of
power outages is larger and the outage duration is longer than that of other feeders. [reliability

decline]

Therefore, the following improvement measures as the pilot project was implemented, proactively

utilizing materials and equipment from Japan.

Figure 2-2-1.1 Pilot-project feeder (Apo T/S H31 feeder)
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(2) Outline and aim of the pilot project
a. Outline of the construction for the pilot project

In the construction of the pilot project, the existing feeder (Apo T/S H31 feeder) was looped by
constructing a new feeder indicated by the red line in Figure 2-2-1.2. The feeder was then divided
into the north and south by the breaker of GUDU1 injection substation and the load breaking switch
(LBS) was installed at the end of the feeder. Bolt-type connectors were also installed at major
jumper points. For details on the implementation of the pilot project, refer to Attachment-1 No.12-
1. The newly introduced equipment considered in the pilot project is as shown in Attachment-1

No.12-2.
431 -33kV FEEDER DISTRIBUTION NETWORK FROM APO TRANSMISSION STATION

v ) G22AR
32x151

Romm A A %, A " 00 Installing Bolt-Type Connectors
T/S2x60MVATN T el

TKUKWABA!(GAMES | : . ' / (where indicated by the symbol)

B G32/GARIKI 2
VILLAGE INJ
S USS1x15MVA Y,

. GUDUI
Load-break switch (LBS) / :;;:E;in[r:“ Substation

New installation $ 5S1X2/5Mv>
4 . 3 o ; [ v

GADUWA I
(S24)2x 7%

ol B
= (NIPP)2X15MVA

%
o

[} % 'og
3

Figure 2-2-1.2 Outline of the pilot project
b. Looping and dividing the trunk feeders [Loss reduction, quality improvement]

Once, the feeder is looped by constructing a new feeder route, and divided into two parts by the
breaker in the injection substation; and the pole is mounted LBS at the end of the distribtion line,
current flow waste is reduced. Concentration of current at the point near the substation is also eased,
so the loss is expected to be reduced and the voltage is expected to be improved. In addition, by
changing the power supply source of the area around the end of feeder to the Kukwaba T/S which

is closer than Apo T/S, the voltage will be improved as well.
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<<Existing H31 feeder>> <<After H31 feeder division>>

Yellow area was supplied
changing form Apo T/S
to Kukwaba T/S
(L33 feeders)

North side
H31 feeder

Implementation
of Pilot Project

South side
H13 new feeder

Figure 2-2-1.3 Image diagram of loss reduction and voltage drop improvement

c. Promotion of partial energizing to intact sections by introducing bolt-type connectors

[Improvement of reliability]

In order to identify and disconnect the fault section, multiple jumper connection and disconnection
works must be repeatedly carried out. Therefore, bolt-type connectors are introduced at jumper
connection points in order to enable these works to be carried out easily, quickly, and without
damage to the jumper. This facilitates the separation of fault points into the minimum section, and
the synergistic effect with the feeder looping promotes the fast partial power energizing to the intact
section, which can be expected to reduce outage duration. Since the bolt-type connector was the
material to be installed for the first time in Nigeria, the prior applications were submitted to
NEMSA for facilities to be intalled on actual feeders in a pilot-project, and provisional permits

were received.

Connection and disconnection of Jumpers by Bolt-type connector

<<Status quo (Binding connection)>> <<Bolt-type connector>> #"' 50 Unit:cm
TR Fae20

.20

&

Weight: 693g/piece, Bolt-type connectors are installed at two
Length: 70mmy/piece points to connect one phase Jumper

Advantage of Bolt-type connector

> Repeatedly disconnecting and connecting
jumpers is able without jumper damage
> Anyone can do this work (Skill less)
> Stable the joint quality
( No special tools required to work

sl

228 Pieces (38 points)
were installed

J

Figure 2-2-1.4 Bolt-type connector overview and benefits
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d. Reduction of tree contact power failure by conductor covers [Improved reliability]

In AEDC, there had been many faults (ground fault faults) caused by trees touching conductors for
a long time. For the countermeasure, the installation of conductor covers was carried out as a pilot

project with the goal of reducing the number of ground faults by trees.

Since conductor covers had not been used in Nigeria, it was required to obtain permission for use
by NEMSA. Concretely, it was verified according to the test items and methodologies specified in
ASTM standard, and it was confirmed that the conductor cover to be introduced satisfies the
required specifications. By this, the provisional permission in 33kV feeder was obtained from
NEMSA.

In June 2024, the first conductor cover was installed in the 33kV feeder, but the installation work
which was unfamiliar took time at first. Therefore, the conductor covers were installed on only two
phases due to the expiration of the power outage time, and the work was finished with the bare
wire on one phase with no conductor cover installed. Installation work was not carried out the next
day due to rain, but burnout occurred on that day. In addition, before the removing work, the

conductor cover melted and was broken out from its back.

The following two points were found by the verification test at the manufacturer at a later date. (D
The withstand voltage performance at the pin-electrode is around 31kV (the conductor cover is
designed to sufficiently withstand 20kV that is the voltage to ground, but it cannot withstand the
phase-to-phase voltage 33kV). @If the conditions at the time of the melting loss (load current and
wire resistance) are simulated with the conductor cover installed, the internal temperature did reach
as high as 130°C and exceeded the melting temperature of the conductor cover (100mm? was used
in the location where 150mm? had to be used, making the internal temperature of the cover reach

the melting temperature which is between 120-130°C).

The policy was changed considering the two points above. (DInstall not on the 33kV feeder but
on the 11kV feeder to avoid short circuit. @Establish the installation criteria based on the load
current and the thickness of the conductor at the installation location, and install covers to the

proper location where covers will not melt.

To test the durability of the conductor covers, several experimental sites without vegetation contact
were selected; these tests confirmed that the covers would not melt. Following this validation, the
covers were installed on the 11kV feeder at specific sites meeting the safety criteria to mitigate

faults caused by vegetation.

However, over two times in June and July 2025, burnout events occurred again in the conductor
covers installed on 11kV feeder. Judging from the state of the trees after the event, it was considered
that the trees burned before the conductor cover burned, and that the ignition of the trees by the
leakage current was the cause. There were many inappropriately-installed covers, where the fitting

part was not completely closed, or the fitting part was facing upward due to twisting of the
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conductor cover. Therefore, it is not possible to deny the possibility that improper installation was
one of the causes of tree ignition, but there is a possibility that the conductor cover’s ability to

control the leakage current was not sufficient.

Though the appropriate installation methods had been taught to AEDC at every opportunity in the
JICA Expert Team’s field work in Abuja, it appears to be difficult to keep the installation quality
high for an extended period in Nigeria, since many installation defects were discovered.
Nevertheless, the possibility that the original insulation performance of the conductor cover was

insufficient in the environment of Nigeria could not be ignored.

As described above, the burnout events occured three times during the project, and it became
impossible to conclude that similar events would not occur in the future. Therefore, it was decided
to exclude the installation of the conductor cover from the pilot project and not verify the effect of

reducing the number of faults.
See Annex-2 for details.
(3) Procurement of materials and equipment and construction supervision support

In the procurement of materials and equipment, there was a possibility that the arrival of the
materials and materials to be granted could be delayed due to the impact of the externa factors such
tax exemption procedures among other factors. Therefore, a plan was made that only supports
(concrete poles) are procured by AEDC, which are not from overseas, so AEDC can begin

construction work prior to the delivery of the granted materials and equipment.

Regarding construction supervision, although the construction works in this project are positioned
as being implemented by AEDC, implementation promotion for AEDC were periodically
conducted in the steps of specification-making, tendering, contract, start-up instruction (advanced
payment), and construction. Regarding materials and equipment to be installed for the first time in
AEDC in this project, the method of installation and its cautionary notes were explained in advance
at the work briefing session and the working conditions were checked at the site as appropriate.
Furthermore, witness inspections were conducted—including during the mandatory NEMSA
inspection—to ensure the newly constructed feeder was energized and construction remained on

schedule.
(4) Grasping the effects of the pilot project

Because the looping of feeders H13 (newly installed in this project) and H31 was not completed
during the project period, the pilot project's impact could not be evaluated. However, the
methodologies for assessing these results were transferred to AEDC, and preparations were made
for future evaluation. For details on the tasks AEDC must perform to assess the pilot project’s

impact, please refer to Attachment-1 No.12-3.
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a. Quantification of Loss Reduction Effect by System Analysis

Grasping the effect of technical loss reduction in this project was planned by calculating technical
loss of the feeder before and after the pilot project by the system analysis software using the
detailed network data of the feeder in which the pilot project was carried out. However, detailed
network data and system analysis software were not prepared by AEDC during this project.
Therefore, since there was no choice but to abandon the grasping effects in this project, the

following works were conducted for AEDC’s reference in the future.
(D Organizing Feeder Network Data

Regarding formats for organizing feeder network data required for technical loss calculation by
system analysis software, the one prepared by AEDC Headquarters was improved by the JICA
Expert Team, and it was shared with the person in charge at AEDC FCT South Regional Dispatch

to request data organization.
@ Calculation of technical loss

Though there is no license of the system analysis software at present in AEDC, if the license is
obtained in the future, the calculation of technical loss using the software can be carried out by

utilizing the organized detail distribution network data.

Since detailed distribution network data was not available during this project, the effect of the
technical loss reduction was estimated using a very simple model (the branch line was regarded as
one load, and the rated capacity of the transformer was regarded as the power load and only for
line loss excepting transformer loss). As a result, the technical loss of the feeder was reduced from
202.7kW to 87.0kW (57.1% reduction) at the peak-time load (15.9MW) of the existing H31 feeder.
For details on the calculation methods and results, refer to Attachment-1 No.12-4.
b. Grasping the improvement of the degree of voltage drop in the feeder by measurement at

the actual site

To assess the voltage drop across the high-voltage feeder before and after the pilot project, voltages
were measured on the secondary side of the connected transformers and converted to primary-side
values. Measurements were taken at the following 6 areas (25 points in total):

Table 2-2-1.1 Features of the areas where voltage measurements were conducted to

grasp the effect of improvement of voltage

Spot Features of the area

Spot 1 Area farthest from the substation in the trank line section

Spot 2 Area where the power source is changed to neighboring Kukwaba T/S L33 feeders after the pilot
project, since there have been complaints from customers due to voltage drop

Spot 3 Branched feeder area near the substation

Spot 4 Area where the substation trunk branches first, near Gudul injection substation (where 11kV loads
are connected).

Spot 5 Area immediately before the area of Spot 2 to be separated after the pilot project

Spot 6 Area in the longest branch
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<Spot 2>

Grasp and understand
the effect of load
transfer in this area from
Apo T/S to Kukwaba
T/S

™ DISTRIBUTION NETWORK FROM APO TRANSMISSION STATION

<Spot 5>

Confirming  voltage
change at the end of
feeder

<Spot 4>

Grasp and understand
<Spot 1> the effect only of
Confirmin It separation of trunk

g voltage

feeder from Apo T/S to
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p Gudul Injection SS
eeder

<Spot 3>
<Spot 6> Confirming  voltage
Confirming  voltage change at the end of

feeder

change at the end of
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Figure 2-2-1.5 Location of the voltage measurement area to grasp the effect of improving the

voltage drop

The actual looping work proceeded as follows.

The pilot project planned to eventually transfer the load in the Spot 2 area, where voltage

complaints were occurring, to the Kukwaba substation (as Kukwaba is obviously closer than

As voltage complaints worsened, AEDC transferred the load in the Spot 2 area to the Kukwaba
substation before the start of the pilot project. At the time, in addition to Spot 2, the load in
the Spot 1 area, required for the trunk looping, was also transferred to the Kukwaba substation

(as construction of the pilot project had not yet begun).

As a result, the required path for the trunk looping remained within the supply area of

Kukwaba substation, meaning the looping work could not be completed and the load had to

1.

the Apo substation).
2.
3.

be transfered back.
4.

Unless the load was transferred back, the load at Apo Substation would remain reduced, and
it would be impossible to compare voltage under the same conditions as before the
construction not only in the Spot 1 area but also in other areas (Spots 4, 5, etc.), so voltage

measurements after the pilot project were abandoned.

For details on the trunk line looping work (work to separate Kukwaba areas) that were not

completed within this project period, refer to Attachment-1 No.12-5. The installation results of

bolt-type connectors are shown in Attachment-1 No.12-6.

For this reason, the results of voltage measurements were shared with AEDC so that AEDC could

grasp the effect of the voltage improvement as a result of the pilot project by themselves after
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completion of the trunk feeder looping work. For details on the detailed voltage measurement data,
refer to Attachment-1 No.12-7.

Figure 2-2-1.6 Voltage measurement result record sheet

c. Grasp of partial energizing effect to intact section by calculation of converted outage

duration time

Looping feeders proposed in the pilot project will enable backward partial energizing to the intact
section(s) in the event of a power outage. Grasping the reduction effect of outage duration was
made possible in this project by calculating the converted outage duration time; which is the
stepwise outage duration time by partial energizing. Technical transfer was conducted for this
concept, and the calculation method for the converted outage duration time was completed with
the converted outage duration calculation sheet in order to grasp the reduction of outage duration

time by AEDC after the looping work of the pilot project feeder.

<<(.Standard condition>> <1. When a fault occurs>

e

2 Normally
Open

H13 new feeder H13 new feeder
<3. Partial supply to the intact section(s)> <<4. Switching back after restoration of the fault section>>

<2. Fault section detection>

Fault section
is
disconnected

f .
eeder s Whole feeder is outage.

H13 new feeder

‘When reconnect of fault
section, temporary outage
of partial charge sections
is needed

Outage only in the fault section

Normally- H31 Feeder
open section

switch ON H31 feeder

Substation CB
ON

H13 new feeder H13 new feeder

Figure 2-2-1.7 Partial energizing to the intact section(s) when a power outage occurs
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Introduction of the new indicator: “Converted outage duration time”

m If some intact sections were energized before the complete restoration, this action does reduce the
number of your customers that suffer from the outage. This new indicator “Converted outage duration
time" reflects such an action. Calculation sheet for the

m Converted outage duration time is defined as follows: Converted outage duration

Converted outage duration time: = ty+a,(t-t))+a,(ts-t;)+az(t-t3)+-
W a,, a,, as, - : mean Outage rate

Outage rate := Number of customers in outage
Number of all customers

~ Outage rate

However, as grasping number of customers in

F i FFi ¥ T ; : : [ DU D
outage is difficult in Nigeria, following alternative Reduction of customers in outage
outage rate will be used. ap —
Alternative Outage Rate : = @z heeee-

Subtotal capacity of transformer(s) in outage 2

Total capacity of all transformers in the feeder .
W, ty, t3, 1 mean the time of energizing partially time
® Converted outage duration time is equal to the 0 51 =3 ts ty

area of the yellow region in the right graph. 1 t—2nd partial charge

L¢t partial charge =

Figure 2-2-1.8 Explanation of Converted Outage Duration Time and Calculation Sheet

As described above, AEDC'’s preparation was made to calculate the converted outage duration time.
However, since the looping work of pilot project feeders was not completed within this project
period, there was no choice but to abandon data acquisition. In the future when the looping work
is completed and outage with partial energizing occurs, it is possible to assess the reduction of
outage duration time by AEDC using the converted outage duration calculation sheet illustrated
above. For details on the converted outage duration calculation sheet provided, refer to Attachment-
1 No.12-8.

In conclusion, the looping work by AEDC was not completed within the project period, so
assessing the effects of the pilot project was not possible. However, implementation of the grasping

work by AEDC will be expected after their looping work is completed.

2-2-2 Improvement of Outage Management

(1) Baseline survey to grasp the current situation and identify problems

In AEDC, Outage Management System (OMS) had been in operation since July 2021, enabling
them to share outage information from the field to HQ all at once. In addition to the so-called
Forced Outages, all kinds of outages, including outages for load-limiting (Load Management) and
work-related outages (Planned Outage), are supposed to be recorded. (The system used for outage
management was upgraded to Outage Management App (OMA) from June 2023, and further to the
new system from 2025).

In the baseline survey, looking at the total number of 18,566 cases registered in OMS at that time
by class of outage, as shown in Figure 2-2-2.1, approximately 59% were Load Management and

approximately 25% were Forced Outage.
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(N=18,566)

Figure 2-2-2.1 Number of power outages by 11/33/132/330kV

Outage due to Load Management is often caused by a shortage of power supply (power generation)
and is not directly concluded as AEDC’s responsibility. Therefore, from the viewpoint of reducing
the total number of outages, it was considered reasonable to focus on reducing the number of

Forced Outages that account for about one-quarter of the total.

Through the baseline survey, the following problems in the recording method of outage

(distribution fault) were extracted.

"Nature of Fault" (aspect of the fault, "Fault Details" after OMA) and Root Cause Analysis (root
cause of the fault, "Root Cause" after OMA) are registered for every single outage event. For
Nature of Fault, operators can selectively register the appropriate one from the list, but Root Cause
Analysis was free-form (and therefore not suitable for record analysis). The image of this

information input is shown in Figure 2-2-2.2.

NATURE OF FAULT ROOT CAUSE ANALYSIS

Transformer Fault * Click and ,,-“.‘:: e .
Circuit Breaker Fault | list appears ' Free format |
Cable Fault (SO ;
Jumper cut
Wire Cut

* Seject one | Pole Broken
Other

Figure 2-2-2.2 Image of ourage information input

When JICA Expert Team checked the registeration circumstance of outage information, the

following problems were found.

® Regarding Nature of Fault, it turned out that 4228 of 4274 cases (98.9%) were registered as
"Other".

® When the JICA Expert Team checked the Root Cause Analysis of the event in which Nature
of Fault is "Other", the descriptions of "Cable Fault" and "Wire Cut" etc. existed in several

hundred units respectively. "Cable Fault" and "Wire Cut" are only phenomena (content to be
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described in Nature of Fault originally). Descriptions should reveal why "Cable Fault" and

"Wire Cut" occurred in Root Cause Analysis.
Root Cause Analysis was free-form and therefore not suitable for record analysis.

® [n addition to Outage Management System, there was another system called "Fault Reporting
Dashboard", and since there is no systematic link between the two, data entry was also very

inefficient.

In summary, 98.9% of Nature of Fault is "Other", which makes it very difficult to analyze faults
quantitatively and efficiently. This is not desirable from the viewpoint of efficient investment of
corporate resources. Therefore, there is room to improve outage management, including a review

of the input-rule and Nature of Fault items themselves.
(2) Consideration of ways of improvement

Based on the results of the baseline survey, the focus was on the more efficient utilization of the
system used for outage management, and improvement measures were considered. Concretely, the
following two points were emphasized, and the system was modified. The summary of the OMS

improvement is as shown in Attachment-1 No.13-1.

@D Introduce the Fault Reporting Dashboard items in the Outage Management System and
eliminate Fault Reporting Dashboard.

@ For Nature of Fault and Root Cause that are critical in the fault-analysis, the JICA Expert Team
and AEDC HQ dispatch worked together on rearrangement of the items, so that "Other" cannot
be easily used. Root Cause was changed from free form to drop-down form in order to improve

the effectiveness of fault analysis.

At the same time, the JICA Expert Team explained the outline of the system-modification and the
importance of surely inputting Nature of Fault and Root Cause to the persons in charge of Regional

Dispatches, and requested from them steady accumulation of the fault record.
(3) Accumulation of fault records using modified systems
[First] June 2023 to December 2023 (For analysis data, refer to Attachment-1 No.13-2)

The JICA Expert Team analyzed the records of faults that occurred between June and December
2023 and were registered in the system. As shown in Table 2-2-2.1, the register rates of Fault
Details and Root Cause differed from one Regional office to another, and that of whole AEDC was
approximately 50-60%, which was not considered appropriate as an analytical target to obtain valid
data through quantitative analysis. In FCT South region and Kogi region, the number of forced
outages registered during the period was zero. Compared to other regions, it was unlikely that a
fault did not occur at all over six months. This was a manifestation of not even registering a forced

outage that occurred, and this indicated that system usage in AEDC was not thorough.
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Table 2-2-2.1 Number of forced outages and Fault Details,

Root Causes registered between June 2023 and December 2023

Region Number of forced outages Fault Details registered Root Causes registered
[a] [b] [b/a] [c] [c/a]

FCT Central 115 73 63.5% 83 72.2%
FCT East 62 37 59.7% 43 69.4%
FCT North 27 17 63.0% 16 59.3%
FCT South 0 0 --- 0 ---
FCT South East 84 24 28.6% 30 35.7%
FCT South South 41 34 82.9% 34 82.9%
FCT West 11 5 45.5% 9 81.8%
Nasarawa 18 13 72.2% 15 83.3%
Niger 131 57 43.5% 67 51.1%
Kogi 0 0 - 0 -
Total 489 260 53.2% 297 60.7%

There was a shortage of data available for analysis as whole at AEDC, but in some Regions, the

number of registered Fault Detail and Root Causes were comparatively large, and the analysis of

tendency of the cause of the fault was carried out for such Regions. Major combinations of Root

cause and Fault detail and possible measures for them were then provided to AEDC (HQ Dispatch)
as shown in Tables 2-2-2.2.

Table 2-2-2.2 Major Root cause and Fault detail Combinations and Possible Measures (1st)

Root Causes Fault Details Possible Solutions
Aging Wire cut ®  (Creating and implementing the replacement plan
®  Try to use conductor covers
Broken wooden cross ®  (Creating and implementing the replacement plan
arm [ J Replacement at every discovery
Jumper cut . . .
P ® Require contractor for better installation
Other objects touched ®  Tryto use bolt-type connectors
the line
Line was hit or touched .
by t ®  Proper vegetation control
ree
Stormy rain y L] Try to use conductor covers
Wire cut ®  (Creating and implementing the replacement plan

Additionally, the following points were

conveyed to AEDC. However, it was not submitted in a

official format, so it is unclear whether it was officially acknowledged by the AEDC.

® Data analysis is indispensable in considering countermeasures against any faults (forced

outages), and data analysis must be conducted from a quantitative point of view in order to

ensure the appropriateness of the countermeasures. This leads to the efficient use of AEDC's

limited resources.

® For this reason, accurate outage recording is crucial, but the current registration rates of Fault

Details and Root Causes are about 50-60%, so the reliability of the analysis acquired this time

was not sufficiently high. The data shortage makes it difficult to grasp the tendency of faults.

® Since the tendency of faults differs from one Region to another, it is necessary to analyze each

Region in order to take truly appropriate countermeasures.
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There was no feedback from AEDC on the above-mentioned analysis and suggestions.

[Second] June 2023-June 2025 (For analysis data, refer to Attachment-1 No.13-3)

a. Limitation of forced outages to be analyzed

In AEDC, minimum guaranteed supply hours per 24-hour period differ by feeder, which in turn
results in different tariffs charged to consumers. Consistent with expectations, areas with longer
guaranteed supply hours are associated with higher tariffs, and such areas tend to be inhabited by
higher-income households, improving the prospects for tariff collection. For this reason, AEDC
also prioritizes investing in feeders with longer guaranteed supply hours and efficient tariff

collection.

The first analysis was conducted for all feeder faults (as well as the consideration and proposal of
countermeasures), but taking the above-mentioned AEDC’s policy into account, the all-sample
analysis is not particularly informative. A more pragmatic strategy is to restrict the analysis to

feeders with longer minimum guaranteed supply hours.

Therefore, the JICA Expert Team decided to accumulate and analyze the forced outage data by
focusing on feeders with the longest minimum guaranteed supply hours (Band A feeders: 20 hours
or more of supply guarantee during 24 hours) and consider countermeasures based on the tendency.

b. Analysis of forced outages in Band A feeders

The record of all kinds of outages from June 2023 (commencement of OMA operation) to June
2025 were acquired from AEDC, and the records of forced outages in Band A feeders were prepared
by matching with the lists of Band A feeders published on NERC website. Tables 2-2-2.3 shows
register rates of Fault Details and Root Cause for each Region for forced outages only in Band A
feeders. The register rates of Fault Details and Root Cause across all of AEDC is about 40-50%,
which is lower than the previous analysis.
Table 2-2-2.3 Number of forced outages and Fault Details and
Root Causes registered between June 2023 and June 2025 (Band A feeder only)

Region Number of forced outages Fault Details registered Root Causes registered
[a] [b] [b/a] [c] [c/a]

FCT Central 299 121 40.5% 162 54.2%
FCT East 0 - - - -
FCT North 42 28 66.7% 30 71.4%
FCT South 0 0 --- 0 ---
FCT South East 58 34 58.6% 39 67.2%
FCT South South 106 16 15.1% 32 30.2%
FCT West 15 1 6.7% 11 73.3%
Nasarawa 10 7 70.0% 10 100.0%
Niger 44 21 47.7% 24 54.5%
Kogi 51 12 23.5% 12 23.5%
Total 625 240 38.4% 320 51.2%

As in the case of the first data-accumulation, some Regions had a relatively large number of Fault

Detail and Root Causes registered, and for such Regions the tendency of the cause of the fault was
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analyzed. Possible countermeasures were presented and some examples are shown in Table 2-2-

2.4.
Table 2-2-2.4 Major Root cause and Fault detail Combinations and Possible Measures (Second)
Root Causes Fault Details Possible Solutions
Imperfect maintenance Jumper cut

Other objects touched the line

Use of proper connectors

Line was hit or touched by tree

Imperfect facility Much more frequent trimming

Stormy rain

Jumper cut Use of proper connectors
Termination failure

Perfect installation
Periodic partol for better prevention

Straight through failure

Water ingress

Based on the above, the following points were conveyed to AEDC HQ Dispatch. However, as with

the first case, this was not a official submission.

AEDC has a system that is suitable for efficient and appropriate analysis by using objective
data as well as the accumulation of fault data. However, at present, the system has not been
fully utilized. The analysis results are not fully on-target because of the small number of data

worthy of analysis and lower reliability.

It is essential to accumulate accurate outage records; consistent data collection is a priority for
the project's success. As a countermeasure, HQ Dispatch can monitor registration status daily
and coordinate with Regions to ensure all causes are captured. This will be supported by strong

HQ oversight and enhanced cooperation between HQ and Regions.

Though the measures to be taken differ depending on Region, what can be said about all
Regions is that while there is intent to reduce forced outages, concrete action should follow

for meaningful change.

It is understandable that, from the viewpoint of landscape protection, it is difficult to cut trees
on a massive scale in Abuja. However, if AEDC wishes to reduce the ground fault caused by

tree contact, more frequent vegetation control is necessary even on a small-scale.

The JICA Expert Team recommends AEDC takes the necessary step on a trial basis, even if it

is only for Band A distribution feeders to start.

As in the first analysis, there was no feedback from AEDC on the aforementionned observations

and suggestions. In addition, it was difficult to communicate with AEDC, partially because the

person in charge suddenly resigned. Therefore, on October 21, 2025, during JICA Expert Team’s
7th field work in Abuja, the JICA Expert Team gave a presentation for AEDC’s CTO and

management regarding the improvement of the reliability and suggeestions for that including the

aforementionned points (importance of appropriate fault-record accumulation). (Refer to
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Attachment-1 No.13-4) CTO instructed the management attending there to properly accumulate

records of outages using the system.
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2-3 Results of Output 4

While Outcomes 1 through 3 of this project concerned the development and implementation of training
courses related to loss reduction, reliability improvement, and quality improvement; the project's goals
cannot be achieved unless Disco utilizes the training courses after taking them. Therefore, this project
positioned activities to promote the utilization of the NAPTIN training as Outcome 4. Activities related
to Outcome 4 will play a crucial role in sustaining the project's outcomes and enabling horizontal
deployment to other Discos. To achieve Outcome 4, WG4 was established separately from the technical
working groups to examine training deployment methods and conducted activities. For WG materials,
refer to Attachment-1 No.14-1 to 14-4.

2-3-1 Collecting information, analysis, and presentation of improvement plans for Career

framework

In implementing activities within WG4, we established a framework and clearly defined roles for
ANED's active involvement from the initial stages to facilitate horizontal deployment to other Disco
companies. Three NAPTIN instructors, two AEDC HR department members, and one ANED
representative were selected as working group members, and activities commenced following the 4th
field work. Positioning AEDC, the counterpart for this project, as the representative of the 11 Discos
nationwide, information gathering was conducted from AEDC regarding the career framework and the
utilization status of NAPTIN training. This was achieved through meetings during the on-site visit and

web conferences.

During the initial activities of WG4, AEDC was interviewed regarding the utilization status and
challenges of NAPTIN training. AEDC's training plan for engineers includes 38 courses, of which 31
utilize internal resources and 7 utilize external resources, including NAPTIN. The internal training
courses cover diverse areas related to Disco's activities, specifically including Standard Operating
Procedures (SOPs), Work Permit Systems, Maintenance, Relays and Protection, Accident Prevention,
Loss Reduction, Safety Management, Metering, and NERC Regulations. Key topics covered by external
resources include smart distribution panels, power protection systems, loss calculations using NEPLAN,
switchgear and transformer maintenance, cable joints, and instrument management. Three of these

courses are delivered in an e-learning format.

AEDC maintains its own training facilities at the Gwagwalada (power line training ground) and the
Garki training room. According to AEDC's human resources department, NAPTIN has contributed to
enhancing AEDC's overall capabilities through diverse training modules. These include training on new
technologies, maintenance methodologies, and energy management systems, which aid in operational
optimization and loss reduction. However, some feedback indicated that NAPTIN training often focuses

on basic, textbook-style content with limited practical training.

Through interviews with AEDC's HR department, it was revealed that the primary challenge in sending
staff for external training is insufficient training budget. AEDC has formulated the aforementioned

training plan, which includes external training, but budget constraints prevent the plan from being fully
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implemented. Therefore, reducing training costs was identified as the top priority for promoting
participation in NAPTIN training by Disco. WG4 discussed various measures to help reduce these

training costs.

Regarding the positioning of NAPTIN training within the career framework, under AEDC's personnel
system, completing specific NAPTIN training courses is not a requirement for salary increases or
promotions. The conditions for career advancement for engineers at AEDC involve gaining experience
across various departments and acquiring the necessary technical skills and competencies. Training is
positioned as one means to acquire these required technical skills and competencies. The same applies

to completing NAPTIN training.
2-3-2 Information Sharing with Other Discos

WG4 was established and activities were conducted with the objective of having the NAPTIN training
program developed under this technical cooperation project widely attended by distribution companies
(Discos) to improve distribution operations. During the 5th field work, an online workshop was held on
January 31, 2025, to introduce the classroom training courses developed under the technical cooperation
project to other Discos. Information was shared on the classroom training courses improved under this
project (loss reduction, reliability improvement, quality improvement) and the content of the practical
training courses currently under development (phase comparison, overhead line fault detection,
underground cable fault detection). An outline of NAPTIN online workshop is shown in Table 2-3-2.1.
For presentation materials, see Attachment-1 No.14-5.
Table 2-3-2.1 Summary of NAPTIN Online Workshop

Date & Time 31st January, 2025 10:00 — 12:00 (Nigerian Standard Time)
Venue Meeting Room Obecha-B, Abuja Continental Hotel
Address: Zone 4, 1 ladi Kwali St, Wuse, Abuja 900001, Federal Capital Territory, Nigeria
Objective To share information with Discos regarding the content and learning outputs of the classroom training
courses, and to promote participation
Agenda 1.  Outline of Work Plan

2. Outline of NAPTIN’s new training courses

(1) Technical Loss Reduction

(2) Reliability Improvement

(3) Quality Improvement
3. Outline of Distribution Training Equipment and Practical Training Courses
4. Question and answer

Participants . c/p

AEDC

NAPTIN

FMP

ANED

Other Discos (Online)
JICA Nigeria Office
JICA Expert Team

2-3-3 Reflection on NAPTIN training

Results from the AEDC survey regarding participation in NAPTIN training revealed that the primary

obstacle to promoting NAPTIN training participation is insufficient training budgets, indicating a need
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to reduce the training costs borne by Disco. According to NAPTIN instructors, approximately 60% of
training costs are allocated to actual expenses such as lodging and meals. Reducing these costs incurred
during in-person training sessions would enable overall training cost reduction. Regarding this point,
WG members proposed countermeasures including converting training to e-learning, shortening training
duration, and utilizing subsidies. Table 2-3-2.2 shows the measures and proposals discussed in WG4 to
promote participation in NAPTIN training. Among these, it was decided to prioritize implementing the
conversion of classroom-based training to e-learning, as this is feasible as a project activity and is
already partially implemented by NAPTIN. Furthermore, discussions were held on how to promote the

newly established training courses within NAPTIN's training programs and how to increase motivation

for participation in the training.

Table 2-3-2.2 Measures and Proposals Discussed in WG4 to Promote Participation
in NAPTIN Training

No Implementation | Implementation | Implementation | Implementing Goal Implementation
Items period Site entity Details
@ Online Friday, January Inside the Abuja |(DThe JICA Promoting New Training
1 Workshop on the |31, 2025, 10:00 | Continental expert team Participation in | Course Promotion
New Training AM- Hotel and NAPTIN this Training
Course will collaborate
with FMP and
ANED
@Notice of New |as needed NAPTIN (ONAPTIN Ditto Ditto
Training Courses (Website)
available on the
NAPTIN Website
@ Toenhance |asneeded NAPTIN QNAPTIN Ditto Ditto
understanding of (on social media)
the new training
content, utilize
training session
videos on social
media and
YouTube.
Invite Disco To be NAPTIN Training | NAPTIN Promoting Implementation of
2 trainees to a free | determined Facility participation in | Trial Training (Full
trial training this Training Program)
session (full
program)
MDintroduction as needed NAPTIN Training | NAPTIN Reduction in Measures to lower
3 of e-learning Facility training the barriers to
expenses participation in
NAPTIN Training
@ Creationof |Ditto Ditto Ditto Ditto Ditto
custom training
programs that
fully align with
training needs
MDImplementa | The 2025 AEDC Facility (DAEDC, JICA | Promoting Promoting the
4 training plan that | training plan has | Conference Expert Team, Adoption to introduction of new
incorporates new | been finalized Room and NAPTIN Other Discos training courses
training courses
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into the AEDC and is awaiting into Disco's own
training program. | board approval. training plan
(@Disseminate | To be - (@NAPTIN and | Ditto Ditto
the experience determined ANED
gained from
AEDC to other
Discos
(DDevelop a Development AEDC (DAEDC Clarify the Evaluate the AEDC
5 career complete, conditions for | career framework
framework awaiting board employee and propose
approval promotions improvements
and salary
increases
® Reviewthe |Tobe Ditto @IICA Expert | Ditto Ditto
developed career | determined Team
framework
®@Propose an To be Ditto Q)JICA Expert | Ditto Ditto
improvement determined Team and AEDC
plan for the
career
framework
@ Incorporate |To be Ditto @AEDC Ditto Ditto
the proposal into | determined
the AEDC career
framework

To promote NAPTIN's new training programs, we proposed measures such as introducing the new
training through online workshops and creating a dedicated section on the NAPTIN website to showcase
the new offerings. With support from AFD, NAPTIN's Training Management and Information System

portal has been established, enabling users to view training content and register for courses online.

NAPTIN training currently incorporates e-learning. To convert the training materials developed for this
project into e-learning, we will proceed with converting classroom training into e-learning following the
procedures and content outlined in Table 2-3-2.3.

Table 2-3-2.3 Procedure of converting classroom trainings into e-learning courses

Steps for Improving E-Learning Materials Workflow for Creating e-Learning Materials
Step-1 1. Classroom trainings (All or selected parts?)
Select contents suitable for e-learning 1-1 Technical loss reduction

1-2 Reliablity improvement
1-3 Quality improvement
2. Practical trainings (Explanation on theory only)
2-1 Phase comparison
2-2 Overhead line fault location
2-3 Underground cable fault location

Step-2 1. Modify developed training materials for the three
Develop training materials for e-learning courses classroom trainings above (1-1, 1-2 and 1-3) to fit e-
learning

2. Develop e-learning contents of the practical trainings
for three courses above (2-1, 2-2 and 2-3)

Step-3 JICA Experts will review the developed e-learning
Review and feedback from JICA Experts contents and give feedback to NAPTIN.

Step-4 NAPTIN will finalize the e-learning contents
Finalize the e-learning contents incorporating feedback from JICA Experts.
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The three pieces of content developed during the project were selected as suitable for e-learning. To
convert classroom training courses into e-learning, NAPTIN itself must create the e-learning content.
When JICA experts reviewed an existing e-learning course (Power System Loss Reduction) created by
NAPTIN instructors, they observed numerous instances where the instructor appeared alone on screen
delivering explanations. The videos were lengthy lectures conveying course content. While slides were
projected in some sections, it was often unclear which part of the slide was being discussed, with
information conveyed almost entirely through audio. The current e-learning course is difficult for
students to follow and is also lengthy, making it hard to maintain concentration. Therefore, the JICA
expert introduced examples of e-learning used for internal training and provided guidance on points for
improvement. Specifically, they recommended shortening the duration of each content segment and
making better use of slides, diagrams, and photographs. Improvement recommendations for the existing

e-learning course are shown in Attachment-1 No.14-6.

As we entered fiscal year 2025 and were advancing our e-learning implementation plans, the AEDC HR
department pointed out the inefficiencies of e-learning. NAPTIN recognized the following challenges
with e-learning:

1. Decreased attention during virtual sessions

2. Monitoring and attendance issues

3. Low engagement and interaction

4. Unstable internet connectivity

5. Insufficient access to appropriate devices

6. Limited digital literacy

7. Power supply interruptions

$%4,5,6,7 are issues beyond NAPTIN's control.

For the main challenges,1 ,2, and3, solutions are outlined below.
Issue 1. Decreased attention during virtual sessions

Unlike in-person training sessions, which typically last 6-7 hours while minimizing external distractions,
maintaining learner focus for the same duration in e-learning is considerably challenging. Online, factors
like screen time, home distractions, and limited physical interaction quickly lead to fatigue, resulting in
reduced concentration, passive participation, and lower overall engagement levels. Learners often
multitask or completely disconnect during extended e-learning sessions, negatively impacting learning

quality and retention.
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[ Strategies to Maintain Focus]

Solution Contents

Incorporate group discussions Enhancing participation through exchange of opinions
among participants

Insert quizzes and polls as appropriate Conduct quizzes and polls at short intervals to give
participants time to think.

Take frequent breaks Take regular breaks during long training sessions to reset
participants’ concentration.

Lectures actively engage with participants Ask questions and provide feedback to participants to
increase their sense of participation.

Use the survey function Confirm understanding of content with short tests to

maintain concentration.

Issue 2. Monitoring and Attendance Challenges

During e-learning sessions, it is difficult to verify whether participants are actively engaged, especially
when cameras or interactive tools are unavailable. This raises concerns about learning effectiveness and
participant accountability. The following countermeasures to technical issues which prevent the
participation in e-learning are proposed.

[ Countermeasures for Technical Issues related to the participation in e-learning]

Solution Contents
Conduct a rehearsal in advance Before training, check connections and test tools to
prevent problems before they occur.
Distribute clear operating guidelines Distribute materials explaining how to use the tools to
participants in advance to reduce operational errors.
Utilizing recordings Record the training session so that participants who

were unable to attend due to connection problems, etc.
can view it later.

Assign support staff Have staff available to respond quickly in the event of
technical problems.

Prepare backup means of communication Prepare alternative means of communication, such as
email and chat, to ensure smooth response in case of
trouble.

Issue 3. Low engagement and interaction

E-learning often lacks real-time interaction, leading to passive learning. Participants have expressed a
preference for face-to-face learning, where they can freely ask questions and receive immediate
feedback. This is particularly important considering that most of our training requires hands-on work.

[ Communication Improvement Measures ]

Solution Contents
Accept questions in real time Set aside time for questions and answers via chat or
voice chat so that participants can immediately ask
guestions about points that concern them.

Utilize post-course questionnaires Collect feedback and opinions from participants through
questionnaires and reflect them in future training
sessions.

Conduct a test Conduct tests to measure understanding of the contents
and provide participants with opportunities for self-
assessment.

Set aside time for discussion Set aside time for participants to exchange opinions with
each other and deepen their learning.
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Utilize breakout sessions Hold small group discussions and provide opportunities
for participants to actively exchange opinions.

We are proposing to NAPTIN the following to address challenges in advancing e-learning.

[Proposal Details]

® Introduce on-site training sessions. Instead of having participants come to the facility, NAPTIN
will dispatch instructors. This approach is expected to reduce costs through instructor travel.

® Implement microlearning. While typical e-learning content lasts 30 minutes to an hour,
microlearning sessions range from 1 to 5 minutes. The advantage of microlearning is that busy
learners can utilize their spare moments to advance their studies.

® Benefits of Video-Based Learning Materials
The advantages of video-based learning materials—such as recordings of instructor lectures
(currently in use) and animated videos featuring characters—Ilie in their ability to deepen learner
understanding through a visual approach.

® Blended Learning
Blended learning combines "different types of learning methods," such as face-to-face instruction
with e-learning, or e-learning with hands-on training. Its benefit is enabling more efficient and
deeper learning compared to relying solely on one method like face-to-face instruction alone.

® Using "Role-Playing-Based Troubleshooting Training" as an example: Learners repeatedly
consider how to address each prepared trouble scenario, compare their responses to correct

solutions, and learn pathways for smoothly resolving issues.

Based on the above, the final JCC meeting held on October 30, 2025, reported on the outcomes of WG4's

activities.

NAPTIN's Training Calendar 2025 had scheduled courses on reliability improvement and quality
improvement for late March 2025, and on distribution loss reduction for late April 2025. However, these
trainings were not conducted due to a lack of applications from the Discos. Upon conveying this
situation to the FMP (Director of Distribution), the FMP commented that they would issue a letter to
Disco urging participation in the training and would also send FMP staff to participate in the training.
AEDC's Human Resources Department included four NAPTIN training courses (three of which were
developed by this project) in the 2025 Training Plan. AEDC incorporated the three NAPTIN classroom
training courses developed through the JICA project into its 2025 training plan. Furthermore, with the
approval of the FMP's Deputy Secretary General, 21 employees are scheduled to participate in NAPTIN
training courses. Additionally, the development of e-learning contents for three new classroom training
courses (Technical Loss Reduction, Reliability Improvement, and Quality Improvement) will be

completed, with their release scheduled by the end of February 2026.
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2-4 Others
2-4-1 Results of considerations on gender, peace-building, poverty reduction, etc.

Both NAPTIN and AEDC employ a significant number of female staff. Gender equality within the
Project was achieved through the routine efforts of the Counterparts, such as Human Resources

Department in AEDC ensuring gender balance when selecting participants for training course.

Female engineers actively participated in and implemented activities for WG1-3 and WG4 without
discrimination. In particular, women played a significant role in WG4, accounting for 2 out of 3
members from NAPTIN, 2 out of 3 from AEDC, and 1 out of 1 from ANED.

Regarding NAPTIN TOT, 3 out of 8 instructors were women. In the Demonstration Training course,
female participation was as follows: 2 out of 13 participants for "Loss Reduction,"” 1 out of 17 for
"Reliability Improvement," and 3 out of 16 for "Quality Improvement." For the Practical Demonstration
Training course covering "Phase comparison work on distribution lines", "Overhead line fault location"
and "Underground cable fault location", the number of participants remained consistent across all

courses, with 1 female engineer out of 11 participants taking part in the implementation.

It is believed that the improvement of Discos' operational capabilities achieved through this Project is
expected to contribute to the development of the regional economy and the improvement of the quality

of life for residents through the stabilization of power supply.
2-4-2 Results of public relations activities

To disseminate the Project's activities to NAPTIN, AEDC, and other Discos beyond the direct
Counterparts, the seminar was held on 31st May, 2023. In addition to attendees from FMP, NAPTIN,
and AEDC, approximately 20 participants from other Discos joined online, leading to an active
exchange of opinions. An outline of the seminar is shown in the table below. For presentation materials,
see Attachment-1 No.14-7.

Table 2-4-2.1 Summary of the seminar

Date & Time 31st May, 2023 13:30 — 16:00 (Nigerian Standard Time)

Venue The Meeting Room 1&2, Fraser Suites Hotel
Address: Plot 294, Leventis Close Central Business District Abuja Nigeria

Objective To disseminate the Project's activities to NAPTIN, AEDC, and other Discos, targeting personnel other than
the C/P

Agenda 1.  Results of baseline survey

2. Outline of Work Plan
3. Contents of activities
(1) Introduction of the Project's Activities
(2) Request to each organization to achieve project results
(3) Request for cooperation from each organization after project completion
4. Observation on project activities by counterparts
5. Question and answer

Participants . c/P
AEDC
NAPTIN
FMP
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ANED

Other Discos (Online)
JICA Nigeria Office
JICA Expert Team

2-4-3 Result of Training in Japan

Training in Japan was conducted from Tuesday, 25th July to Thursday, 3rd August, 2023, with the aim

of improving knowledge and skills regarding operational frameworks and procedures in the power

distribution sector. Thirteen participants from the Counterparts attended the training. An outline is shown

in the table below.

For details, refer to Attachment-2, "Implementation Report on the Project for Capacity Development of

Power Distribution in Nigeria (1st Technical Training)."

Table 2-4-3.1 Summary of Training in Japan

Training Title

The Project for Capacity Development of Power Distribution in Nigeria (1st Technical Training)

Training Schedule

Training Period: Tuesday, 25th July 25 — Thursday, 3rd August, 2023
Sunday, 23rd July — Saturday, 5th August, 2023 (including travel days)

Training Locations

Kansai Transmission and Distribution, Inc.

Distribution Training Center [lbaraki]

Technical Research Center

Hanshin Distribution Office

Osaka Minami Engineering Center

Distribution Training Center [Suminoe]

Kinden Corporation

»  Amagasaki City and Sanda City (On-site / Work sites)
»  Kinden Gakuen

Daito Denzai Co., Ltd. Hikone Office

YV VYV

Training Objectives

To improve knowledge and skills regarding operational frameworks and procedures in the power

distribution sector.

1.

Understand what specific operations are being performed and how they are carried out in order
to reduce losses, improve reliability, improve quality; and reflect them in the future
improvement of the electric power business in Nigeria.

Understand the human resources development system in place to accurately carry out business
in the Japanese electric power company to see how skills are improved; and reflect them in
Disco's human resources development program through the NAPTIN training courses in Nigeria.
By understanding the distribution training facilities and training contents in the Japanese electric
power company, the installation of NAPTIN's distribution training facilities will be implemented
appropriately.

By understanding the efforts of the Japanese electric power company to reduce power outages.
(Reduction of power outages by section switches, mechanism and operation method of
automatic operation of distribution lines, etc.) The effect of the AEDC pilot project and the
effect of the Outage Management System improvement will be understood more concretely,
and the AEDC pilot project and the Outage Management System improvement will be
implemented appropriately.

Feedback by Trainees

Most trainees responded that they clearly understood the training goals before participation,
achieved these goals, and could apply the knowledge and experience gained in the training to
their own work.

There were many opinions that the time allocated for each curriculum and the overall training
duration were short.

There were many opinions stating that the materials and explanations for each curriculum were
generally well understood and highly useful. Additionally, there were many positive comments
regarding the support provided by the Japanese side, including the interpreters.

All respondents to the questionnaire stated that they were highly satisfied with the training.
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Chapter 3 Actual Inputs and Activities

3-1 Input by the Japanese side (Planned and Actual)

3-1-1 Dispatch of JICA Experts

The Japanese side dispatched nine experts, shown in the table below, for 99.16 months.

Table 3-1-1.1 Planned and actual dispatches of JICA experts

Name Task in charge Period Plan (months) Actual (months)
Total Nigeria Japan Total
Kyoji FUJII Leader / Apr 2022 - 13.35 10.70 5.30 16.00
Distribution Feb 2026
Business
Operation
Akihiro Distribution Apr 2022 - 13.12 8.47 5.95 14.42
KASHIWAGI Planning Feb 2026
Kazuhiko KOEDA | Distribution Apr 2022 - 13.30 9.93 5.84 15.77
Design Feb 2026
Seiro NISHIKI Distribution Apr 2022 - 13.15 8.50 6.22 14.72
Maintenance Feb 2026
and
Management
Hiroki AOYAGI Pilot Project 1 Apr 2022 - 7.50 6.83 4.02 10.85
(Procurement Feb 2026
Survey)
Hiroyuki Pilot Project 2 Apr 2022 - 7.00 0.00 1.75 1.75
TOYOKAWA (Construction Apr 2023
Supervision)
Michinori YASUI | Pilot Project 2 May 2023 - 0 1.43 1.40 2.83
(Construction Feb 2025
Supervision)
Kazunori DOI Training Courses | Apr 2022 - 11.77 5.00 7.87 12.87
Planning Feb 2026
Ruriko Project Apr 2022 - 12.50 5.50 4.45 9.95
SUEZAWA Coordination Feb 2026
and
Monitoring
/Evaluation
Total (month) 91.69 56.36 42.80 99.16

3-1-2 Training in Japan

The Japanese side dispatched five experts, shown in the table below, for 1.31 months.

Table 3-1-2.1 Planned and actual dispatches of JICA experts for Training in Japan

Name Task in charge Period Plan (months) | Actual (months)
Kyoji FUJII Leader / Distribution Business Jul 2023 — Aug 2023 0.15 0.15
Operation

Akihiro KASHIWAGI Distribution Planning Jul 2023 — Aug 2023 0.38 0.38

Kazuhiko KOEDA Distribution Design Jul 2023 — Aug 2023 0.20 0.20

Seiro NISHIKI Distribution Maintenance and Jul 2023 — Aug 2023 0.35 0.35
Management

Kazunori DOI Training Courses Planning Jul 2023 — Aug 2023 0.23 0.23

Total 1.31 1.31
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3-1-3 Equipment procurement

The necessary equipment and materials for carrying out this project's activities were provided to each

counterpart (AEDC, NAPTIN). Procurement was handled by the Japanese side, and installation work

was carried out by the Nigeria side.

3-1-3-1 NAPTIN Distribution training facilities

Table 3-1-3-1.1 and Table 3-1-3-1.2 shows the details of the equipment provided by Japanese side to

NAPTIN. In addition to the materials necessary for installing the distribution training facilities,

equipment used for training (cable fault locator and phase detector) was provided.

Table 3-1-3-1.1 List of Equipment Provided (NAPTIN: Handover in 2023)

No. Item Quantity | Unit Specification
N-1 Power pole 40ft 27 | no | Concrete, 12.2m(40ft)/25kN
N-2 Power pole 17ft 18 | no | Concrete, 5.18m(17ft)/25kN
N-3 33kV Conductor 1,100 m ACSR 150mm?2
N-4 33kV Underground cable 360 | m | XLPE Cu 33kV 185mm?
N-5 33kV Raychem Termination kit 12| kit | Size 150-240mm?
N-6 185mm? Cable Lug 12 | no | Galvanized sealed head
N-10 | 4" PVC Pipe 12 | no | Polyvinyl chloride, Length 300cm, Diameter 10cm
N-12 | 33kV Pin insulator 66 | no | 33kV, Silicone
N-13 | 33kV Silicone disk insulator 54| no | 33kV, Silicone
N-14 | 6-Bolt clamp 54| no | 150mm?2
N-15 | Adaptor Socket Tongue 54| no | 150mm?
N-16 | Fiber crossarm 9| no |9ft
N-17 | 33kV Angle iron 32| no | 9ft, Galvanized
N-18 | 33kV Channel iron 34| no | 9ft, Galvanized
N-20 | 33kV Tie-strap 22 | no | Galvanized
N-21 | Stay wire 280| m | 70mm?
N-22 | Stay Rod 28 | no | 8ft, Galvanized
N-23 | Stay Block 28 | no | 2ftx 2ft x 15inches, concrete
N-24 | Stay insulator (33kV) 28 | no | Porcelain
N-25 | 33kV Lightning Arrester 1| set | Lightingimpulse withstand 170kVp
N-26 | Section switch (33kV): PAS 1| unit | Pole mount, Water proof, 33kV, PAS
N-27 | Section switch (33kV): Gang switch 1| unit | Pole mount, Water proof, 33kV, Gang switch
N-28 | Earth rod 15 | unit | 22mm, Length 9ft
N-29 | Earth wire 100 m 25mm? copper
N-30 | 5/8 Washers 400 | no | Galvanized
N-31 | Bolt and Nut 5/8 x 11 inches 100 | no | Galvanized
N-32 | Bolt and Nut 5/8 x 9 inches 100 | no | Galvanized
N-34 | Bolt and Nut 5/8 x 6 inches 100 | no | Galvanized
N-35 | Bolt and Nut 5/8 x 2 inches 100 | no | Galvanized
N-36 | LV Cable 15 m XLPE 400V Aluminum 100mm2x4c
N-37 | Circuit Breaker 10 | no | Forfault point, LV, 2Pole, 20A
N-38 | Circuit Breaker Box 10 | no | For fault point
N-39 | IV wire 100 m For fault point, LV, 4mm
N-40 | Conductor cover 30| no | 35kV, Polyethylene
N-41 | Bolt type connector 30| no | Copper Alloy
N-42 | Cable Fault Locator 1| unit | DCinsulation tester, 0-40kV, 0-50mA
N-43 | Generator 1| unit | 2.5kVA/2.0kW, Single phase
N-44 | Phase detector 1| unit | 11/33kV, 50Hz
N-45 | Short circuit and Grounding device 2 | unit | Copper
N-46 | 33kV Fused Cutout switch . 33kV, 50Hz for 33kV/415-240V distribution
3| unit
transformer 100kVA

(Date of CERTIFICATE OF HANDOVER: March 28, 2024)



Table 3-1-3-1.2 List of Equipment Provided (NAPTIN: Handover in 2025)

No. Item Quantity | Unit Specification
1 Safety belt 4| no | Msize
2 high-voltage rubber gloves 2 | set | Maximum Usage Voltage: 36kV

(Date of CERTIFICATE OF HANDOVER: June 20, 2025)

3-1-3-2 AEDC Pilot Project

Table 3-1-3-2.1 shows the details of the equipment provided by the Japanese side to AEDC. Materials

for installing power distribution lines of the pilot project, as well as conductor covers, bolt-type

connectors, and phase detector, were provided to improve reliability.

Table 3-1-3-2.1 List of Equipment Provided (AEDC: Handover in 2023)

No. Item Quantity | Unit Specification
N-3 33kV Conductor 16,200 m ACSR 150mm?2
N-4 33kV Underground cable 300 | m | XLPE Cu 33kV 185mm?
N-5 33kV Raychem Termination kit 6 | kit | Size 150-240mm?
N-6 185mm? Cable Lug 6 | no | Galvanized sealed head
N-7 70mm? Cable Lug 100 | no | Galvanized sealed head
N-8 Cable Slab 218 | no | 18inches, Concrete
N-9 Sharp Sand 10 | ton | Forunderground cable
N-10 | 4" PVC Pipe 78 | no | Polyvinyl chloride, Length 300cm, Diameter 10cm
N-11 | Cable Marker 4| set | 300m, Red, yellow, blue paint for one set
N-12 | 33kV Pin insulator 26 | no | 33kV, Silicone
N-13 | 33kV Silicone disk insulator 42 | no | 33kV, Silicone
N-14 | 6-Bolt clamp 42 | no | 150mm?
N-15 | Adaptor Socket Tongue 42| no | 150mm?
N-17 | 33kV Angle iron 36| no | 9ft, Galvanized
N-18 | 33kV Channel iron 46 | no | 9ft, Galvanized
N-19 | 33kV Composite Insulator (Base 344 33kV, Composite silicone
Type) n°
N-21 | Stay wire 420 m | 70mm?
N-22 | Stay Rod 28 | no | 8ft, Galvanized
N-23 | Stay Block 28 | no | 2ft x 2ft x 15inches, concrete
N-24 | Stay insulator (33kV) 28 | no | Porcelain
N-25 | 33kV Lightning Arrester 6 | set | Lightingimpulse withstand 170kVp
N-26 | Section switch (33kV): PAS 1| unit | Pole mount, Water proof, 33kV, PAS
N-28 | Earth rod 60 | unit | 22mm, Length 9ft
N-29 | Earth wire 640 m 25mm? copper
N-30 | 5/8 Washers 1,800 | no | Galvanized
N-31 | Bolt and Nut 5/8 x 11 inches 2,342 | no | Galvanized
N-32 | Bolt and Nut 5/8 x 9 inches 208 | no | Galvanized
N-33 | Bolt and Nut 5/8 x 6 inches 72 | no | Galvanized
N-34 | Bolt and Nut 5/8 x 6 inches 68 | no | Galvanized
N-40 | Conductor cover 470 | no | 35kV, Polyethylene
N-41 | Bolt type connector 270 | no | Copper Alloy
N-44 | Phase detector 1| unit | 11/33kV, 50Hz

(Date of CERTIFICATE OF HANDOVER: December 9, 2024)



3-2 Input by the Nigeria side (Planned and Actual)

The input by the Nigeria side was implemented as originally planned, except for budgetary measures

and installation work, as shown in the Table 3-2.1.

Table 3-2.1 Input by the Nigeria side

Input by the Nigeria side

Planned

Actual

Budgetary Measures

Budget allocated for project
implementation

Regarding the installation costs for
the distribution training facility, the
budgeting process by NAPTIN was
delayed by approximately one year
compared to the original plan.

Provision of offices and other facilities

Provision of office space, equipment,
electricity, water, etc.

Office space, equipment, electricity,
water, etc. were provided.

Required permits and tax exemptions

Acquisition of permits and licenses
necessary for project implementation
and tax exemption measures for
procurement of materials and
equipment

Although procedural delays
occurred, the necessary permits
(FCDA, NEMSA) and tax exemption
measures were completed.

Installation work

Installation work for equipment and
materials provided by Japan

Implemented by NAPTIN
(Distribution training facilities) and
AEDC (Pilot Project), but significant
delays occurred due to budget
delays, inadequate construction
systems, accidents, etc., impacting
the project evaluation period.
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3-3 Project Achievements

3-3-1 Project Outcomes and Indicators

The outline of the plan and actual performance of each activity is shown in Figure 3-3-1.1. The
achievement status of individual output indicators is shown in Table 3-3-1.1. The implementation period
of this project was originally from April 2022 to March 2025, but it was extended to cover April 2022
to February 2026. (for details in Chapter 4) Additionally, the major deliverables of this project are shown
in Attachment-1. (List of deliverables is shown in Annex-1) The PO (Plan of Operation) showing the

activity plan and actual performance is as shown in Annex-3.

Activities Year 2022 2023 2024 2025
Sub-Activities I|I|D|V|I|I| I\ NV|I|I| I I|IoI|m
Output 1-3 : 1-5 with NAPTIN, 6-7 with AEDC
1 Planning training courses, teacing materials | Plan
preparation, TOT Actual
. L Plan
2 Conducting training course Actual
3 Evaluating training courses and giving Plan
feedback Actual
4 Incorporating pilot results into Plan
training(Considering training improvement) Actual
5 Design and construction of training Plan
equipment for demonstration Actual
6 Field survey, Extracting issues in business Plan
operations Actual
7 Consideration and implementation of pilot Plan
proposal Actual
8 Incorporate pilot results into business Plan
operations (revising technical standards) Actual
Output 4:
4.1 Collecting information, analysis, and Plan
presentation of improvement plans for Career [Actual
4.2 Creating dissemination plans for other Plan
Discos Actual
Training in Japan
L Plan
Training in Japan Actual
Public Relations
Public Relation Activities [P ] |
Monitoring
Joint Coordinating Committee :(::al
. . Plan
Submission of Monitoring Sheet Actual
Field Work in Nigeria
Field Work in Nigeria o RRRE: JRRL CRNNRRE: JMNLLER: AEENNELEENRREENEE
Actuall——— L2 & e 6 ©
e ERERE NN RN RENNE L RERRRANRERE N RRANREECERENNE:

Figure 3-3-1.1 Planned and Actual Activities
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Table 3-3-1.1 Achievement Status of Individual Output Indicators

Output in PDM Activity Plan Activity Actual and Achievement Status Major Deliverables
[0-1] (] A baseline survey was conducted during the first field work period from mid-May Baseline survey report
Baseline survey (field survey, to the end of June 2022, and the survey results were reported to JICA and the JCC
update information) by the 1st JCC (September 13, 2022).
[Achievement Level] 100% (I) : 5|0% : 100?
[Output 1] Below, X corresponds to Outputs | ® Planned classroom training courses regarding "Loss Reduction," " Improvement Classroom Training Course

Development and
implementation of
training for loss
reduction measures

[Output 2]
Development and
implementation of
training to improve
reliability

[Output 3]
Development and
implementation of
training for quality
improvement

1-3

(X-1]

Planning training courses,
teaching materials preparation,
TOT

Reliability," and " Improvement Quality," and improved/created Reference
Manuals (for instructors) from November 2022 to December 2023.

. Created classroom training materials (for trainees) from January 2024 to February
2025.

(] Developed "Phase comparison", "Overhead Line Fault Location", and
"Underground Cable Fault Location" as practical training courses using the
distribution training facilities and created practical training manuals from July
2024 to June 2025.

. TOT was held approximately once every two weeks from November 2022 to June
2025. (Online meetings during work in Japan, face-to-face meetings during work

in Nigeria.) 0 0% 100%
(] 0
[Achievement Level] 100% I I \ 4

(Loss Reduction, Reliability
Improvement, Quality
Improvement) Reference
Manuals & Training Materials
(Attachment-1 No.1-6)
Practical Training Course
(Phase Comparison,
Overhead Line Fault
Location, Underground Cable
Fault Location) Manuals
(Attachment-1 No.8-10)

(X-2]
Conducting training courses

(] Regarding classroom training courses and practical training courses, training
demonstration lectures and training demonstration sessions were conducted
twice each for AEDC veteran engineers and mid-level engineers as model trainees,
as shown in the table below.

AEDC veteran engineers
Loss Reduction June 13, 2024
Improvement Reliability | May 30, 2024
Improvement Quality June 6, 2024

July 10, 2025

July 10, 2025

AEDC mid-level engineers
February 6, 2025
January 23, 2025
January 30, 2025
October 28, 2025
October 28, 2025

Phase comparison
Overhead line fault
location
Underground cable fault |July 8, 2025
location

[Achievement Level] 100%

October 23, 2025

0 50% 100%
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Output in PDM

Activity Plan

Activity Actual and Achievement Status

Major Deliverables

[X-3] Evaluating training courses
and giving feedback

(] Summarized evaluation results using pre-prepared trainee questionnaires and
provided feedback to instructors.

(] Instructors improved Reference Manuals, Training Materials, and teaching
methods based on the evaluation results.
[Achievement Level] 100% 0 50% 100%
[ I I I A 4

Comments table for
classroom training
demonstration lecture and
practical training
demonstration session
(Attachment-1 No.11)

[X-4] Incorporating pilot results
into training (Considering
training improvement plans)

(] Due to delays in the installation work for the AEDC pilot project, it was not
possible to secure a period to evaluate the results after construction.
Consequently, only the loss reduction effects were grasped and incorporated into
the "Loss Reduction" Reference Manual.

[Achievement Level] 70% (I) | 5?% v 100°|A)

"Loss Reduction" Reference
Manual and Training
Material (Attachment-1
No.1-2)

[X-5] Design and construction of
training equipment for
demonstration

(] Designed the distribution training facilities from July 2022 to January 2023, and
conducted installation work from October 2024 to December 2024.

[Achievement Level] 100% 0 50% 100%
[ I I [ h 4

Distribution training facilities
design documents
(Attachment-1 No.7)

[X-6] Field survey, Extracting
issues in business operations

. Conducted a baseline survey during the first field work period from mid-May to
the end of June 2022, identified issues in business operations (such as
improvement of Outage Management), and reported the survey results to JICA
and the JCC by the 1st JCC (September 13, 2022).

[Achievement Level] 100% 0 50% 100%
[ I I [ h 4

Baseline survey report

[X-7] Consideration and
implementation of pilot proposal

. Considered and designed the AEDC pilot project from July 2022 to January 2023,
and conducted installation work from June 2023 to December 2025.

(] Conducted data analysis regarding the improvement of Outage Management
and made recommendations to AEDC.

[Achievement Level] 100% 0 50% 100%
[ I I I 4

AEDC pilot project related
materials (Attachment-1
No.12-1 to 12-8)

Outage Management related
materials (Attachment-1
No.13-1 to 13-4)

[X-8]

Incorporate pilot results into
business operations (revising
technical standards, SOPs
(Standard Operating
Procedures), etc.)

. Due to delays in the installation work for the AEDC pilot project, it was not
possible to secure a period to evaluate the results after construction, so only the
loss reduction effects were grasped. Although the plan was to grasp the effects of
voltage drop improvement and forced outage time improvement, this was not

possible.
(] Planning documents and effect assessment materials for the pilot project have
been provided to AEDC. 0 30% 100%

[ [ [ A Al ]

[Achievement Level] 70%

"Loss Reduction" Reference
Manual (Attachment-1 No.1)
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Output in PDM

Activity Plan

Activity Actual and Achievement Status

Major Deliverables

[Output 4]
Confirmation of the
utilization of NAPTIN
training in Discos

[4-1]

Collecting information, analysis,
and presentation of
improvement plans for Career
framework in AEDC and
application of NAPTIN training

(] Proposed incorporating the NAPTIN training courses developed in this project
into AEDC's training plan. AEDC has included 4 NAPTIN training courses (3 of
which were developed in this project) in its 2025 Training Plan.

[Achievement Level] 100% 0 50% 100%
[ [ [ v

[4-2]
Creating dissemination plans for
other Discos

(] Held an online workshop on January 31, 2025, to introduce the classroom
training courses developed in this project to other Discos.

(] Formulated a plan to convert the classroom training courses developed in this
project into e-learning (currently being created using AFD project budget). Video
recording began in October 2025.

[Achievement Level] 100% 0 50% 100%
[ [ v

Presentation Materials for
Online workshop
(Attachment-1 No.14-5)
WG4 related materials
(Attacment-1 No.14-1 to 14-
4)

Training in Japan

Conduct training in Japan for
about 2 weeks for a total of 10
people from NAPTIN and AEDC.

. Conducted training in Japan from July 25 (Tue) to August 3 (Thu), 2023 (excluding
travel days), for a total of 13 participants from NAPTIN, AEDC, NERC, and FMP.
. Submitted the implementation report to JICA.

The Project for Capacity
Development of Power
Distribution in Nigeria (1st
Technical Training)
Implementation Report
(Attachment-2)

Public Relations

Hold a seminar regarding the
implementation details of this
project.

. Held on May 31, 2023 (Wed) with in-person participation from FMP, AEDC,
NAPTIN, and ANED, and online participation from 10 Discos other than AEDC.

Presentation Materials for
the Seminar (Public
Relations) (Attachment-1
No.14-7)




3-3-2 Project Purpose and Indicators

The achievement status of the project purpose is shown in Table 3-3-2.1.

Table 3-3-2.1 Project Purpose and Achievement Status

Project Purpose

Objectively Verifiable
Indicators

Achievement Status

To improve the
capabilities of
engineers in the
power distribution
department

1. 70% or more

participants in the
training demonstration
will be evaluated that
they acquired correct
knowledge about
reducing technical loss.

. 70% or more

participants in the
training demonstration
will be evaluated that
they acquired correct
knowledge about
improving reliability.

. 70% or more

participants in the
training demonstration
will be evaluated that
they acquired correct
knowledge about
quality improvement.

4. A training system

(curriculum, teaching
materials, training
equipment, instructors,
budget measures, etc.)
will be established.

[Indicator 1-3]
Status: Achieved
New classroom training courses for technical loss reduction,
reliability improvement, and quality improvement were achieved.

* Even though new classroom training developed through the project
have already been released by NAPTIN, there were no participants in
the training. However, judging from the feedback of model trainees
who participated in training demonstration, the training provided
relevant and necessary information and the materials and teaching
method were good enough for them to understand well.

[Indicator 4]
Status: Achieved
* New classroom training courses have been developed. NAPTIN has
released 2025 official training calendar including the newly developed
training courses. (100% completed)
* Teaching materials for new classroom training courses have been
completed. (100% completed)
New practical training courses have been developed. (100%
completed)
* Teaching materials for new practical training courses have been
completed. (100% completed)
* Installation of distribution training facilities has been completed.
(100% completed)
* Instructors’ capacity has been developed. (100% completed)
* Formulated a plan to convert the classroom training courses developed
in this project into e-learning using AFD funding. (100% completed)
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3-4 General comments on activities

Through the activities for Outputs 1 to 4, the project goal "To improve the capabilities of engineers in
the power distribution department" was achieved. However, the overall evaluation of the activities is as

follows:
(1) Outputs 1-3

o  The development of classroom training courses (Loss Reduction, Reliability Improvement,
Quality Improvement) was delayed by approximately 8 months due to reasons such as the
inability to secure sufficient working time for NAPTIN instructors. However, the content was
completed as planned, finalized through two training demonstration lectures, and the release
of the training courses was completed. Nevertheless, no applications were submitted to
participate in the training course, so the participants could not evaluate the training content,
but their understanding of the training demonstration lecture reached the target value. The

quality of the teaching materials was also well evaluated.

e  The securing of the budget for the installation of distribution training facilities at NAPTIN was
delayed by approximately one year compared to the plan, which caused a delay of
approximately one year in the installation work of the distribution training facilities.
Consequently, the development of practical training courses was also delayed by
approximately one year. Although two training demonstration sessions were conducted, the
release of the training courses could not be completed. Additionally, regarding the "Phase
Comparison" developed as a practical training course, it was planned in consultation with
NAPTIN to conduct part of the training (operation check of phase detectors) using energized
substation equipment from the AFD project. However, due to delays in the substation
construction work by the AFD project, training demonstration session on energized equipment
was not possible, they were conducted only on the de-energized distribution training facilities.
The level of understanding of the participants in the training demonstration lecture reached the
target value, and the quality of the teaching materials was also well evaluated. Some of the
improvement effects for training could not be incorporated, yet planning, installation, and
operation methods of the AEDC pilot project could be incorporated and disseminated to other

Discos.

e Due to a delay of approximately two years in the installation work and start of operation of the
AEDC pilot project compared to the plan, it was not possible to secure a period to evaluate the
results after construction. Regarding loss reduction effects only, it was possible to estimate the
effects using simplified grid data and incorporate them into the NAPTIN’s training courses,
but the effects of voltage drop improvement and forced outage time improvement could not be

incorporated into the training.

e  Although the introduction of conductor covers for overhead distribution lines was proposed as
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a measure for reliability improvement, the installation of conductor covers was abandoned
because burning and melting of the covers occurred. The results of the conductor cover

installation trial in Nigeria were shared with relevant parties.

e Regarding the "Improvement of Outage Management," which was identified as an operational
issue through the baseline survey, the importance of data entry, such as causes of forced
outages, was regularly conveyed to AEDC. However, sufficient data to formulate effective
equipment measures was not provided. Thus concrete improvement methods could not be

recommended to AEDC. The value in data accumulation was understood by AEDC.
(2) Output 4

e  The conversion of classroom training courses to e-learning was selected as a means to promote
participation of Discos in NAPTIN training. Consequently, specific implementation methods

and points for improvement were formulated within these project activities.
(3) Others

e Training in Japan was conducted as planned, and the training effects on participants were also

good.

e  Public relations activities were also conducted as planned; participants asked active questions,

indicating high interest.
3-5 PDM revision history

The revision history of the PDM is given in the table below. The respective versions of the PDM are

shown in Annex-3.

Table 3-5.1 Revision history of the PDM

Version Revision Date Revised details
Original (version 0) 31 August 2022 -
Version 1 22 June 2023 N/A
Version 2 6 December 2023 Update of Achievement
Version 3 25 June 2024 Update of Achievement and dispatch period of
Japanese side
Version 4 13 February 2025 Update of Achievement
Version 5 30 October 2025 Update of Indicator

Table 3-5.2 Revisions to the PDM

Subject Item Before change After change Reason for change
Revisionto |- - - Version 1 was
version 1 created following

the update of the
Monitoring Sheet
and the Tentative
Plan of Operation;
however, the

3-11



Subject

Item

Before change

After change

Reason for change

content remains
unchanged.

Revision to | Achievement Refer to Annex-3; changes Refer to Annex-3; changes Addition of the
version 2 are marked in red are marked in red description of
meetings with C/P
Revision to | Achievement Refer to Annex-3; changes Refer to Annex-3; changes Addition of the
version 3 are marked in red are marked in red description of
meetings with C/P
Inputs (The Refer to Annex-3; changes Refer to Annex-3; changes Due to the contract
Japanese Side) |are marked in red are marked in red amendment
Revision to | Achievement Refer to Annex-3; changes Refer to Annex-3; changes -Release of NAPTIN
version 4 are marked in red are marked in red Training courses
-Addition of the
description of
meetings with C/P
Revision to |Indicator 1. 70% or more participants | 1. 70% or more participants | As the NAPTIN
version 5 in the training courses will in the training Training courses

be evaluated that they
acquired correct
knowledge about reducing
technical loss.

2. 70% or more participants
in the training courses will
be evaluated that they
acquired correct
knowledge about
improving reliability.

3.70% or more participants
in the training courses will
be evaluated that they
acquired correct
knowledge about quality
improvement.

4. A training system
(curriculum, teaching
materials, training
equipment, instructors,
budget measures, etc.) will
be established.

demonstration will be
evaluated that they
acquired correct
knowledge about reducing
technical loss.

2. 70% or more participants
in the training
demonstration will be
evaluated that they
acquired correct
knowledge about
improving reliability.

3.70% or more participants
in the training
demonstration will be
evaluated that they
acquired correct
knowledge about quality
improvement.

4. A training system
(curriculum, teaching
materials, training
equipment, instructors,
budget measures, etc.) will
be established.

were not conducted,
the evaluation was
based on feedback
from the Training
Demonstration.

Achievement

Refer to Annex-3; changes
are marked in red

Refer to Annex-3; changes
are marked in red

- Final Evaluation

-Addition of the
description of
meetings with C/P
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Chapter 4 Challenges and Lessons Learnt in Project implementation

4-1 Key factors affecting implementation and outcomes

The factors that affected the implementation and results of this project, the measures taken, and the

results are shown in Table 4-1.1.

Table 4-1.1 Factors Affecting Project Implementation, Measures, and Results

Factors

| Measures

Results

(1)NAPTIN

1-1.

Delay in classroom
training improvement
work due to NAPTIN
instructors' other
training or business
trips to other centers

Raised the issue at the JCC and requested
NAPTIN DG to involve NAPTIN
management and adjust the instructors'
workload.

1-2.

Delay in classroom
training improvement
work due to NAPTIN
instructors’ promotion
or resignation

Delays occurred due to workload
imbalances caused by the promotion or
resignation of NAPTIN instructors assigned
to the three developed classroom training
courses. Requested NAPTIN DG to review
instructor assignments.

The revision work for the instructor manuals
(Reference Manuals) and training materials
for the three classroom training courses did
not proceed as planned. This delayed the
implementation of the classroom training
demonstration lectures and the
incorporation of the courses into NAPTIN's
training menu.

<Classroom Training Manual Revision>
Plan: Completion in April 2023
Actual: Completion in December 2023

1-3.

Delay in securing budget
for distribution training
facilities

Installation of distribution training facilities
was planned for 2023, but NAPTIN could
not secure the budget for 2023. Raised the
issue at the JCC and requested NAPTIN DG
to secure the budget for 2024 and handle
site leveling and compaction.

The installation of distribution training
facilities was delayed by approximately 1
year and 2 months compared to the original
plan. This delayed the Training of Trainers
(TOT) for practical training using the
distribution training facilities, making it
difficult to follow up on its incorporation
into NAPTIN's training menu.

<Instration of Distribution Training
Facilities>

Plan: Completion in October 2023
Actual: Completion in December 2024

1-4.

Delay in practical
training course
development due to
delay in installation of
distribution training
facilities

Prioritized improvement work for
classroom training courses and decided to
postpone the development of practical
training courses until the installation of
distribution training facilities was
completed.

The creation of manuals for practical
training courses was delayed by
approximately 1 year and 5 months
compared to the original plan, hindering the
incorporation of practical training into
NAPTIN's curriculum.

<Creation of Manuals for Practical Training
Courses>

Plan: Completion in September 2023
Actual: Completion in February 2025

. Delay in e-learning

content creation

Agreed with NAPTIN on the development
of e-learning content as a measure for
expanding training courses, but delays
occurred due to lack of budget. The e-
learnning content will be created using AFD
project budget.

Creation of e-learning content could not be
completed within the project period, making
it impossible to follow up on the content.

<Creation of E-learning Content>
Plan: Completion in March 2025
Actual: Completion in February 2026
(Scheduled)
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Factors

Measures

Results

1-6. Implementation of
phase comparison work
on live lines

Since the distribution training facilities
provided in this project consists of de-
energized (dead) facilities, the plan was to
conduct operation training using live
facilities provided by the AFD project.
However, due to delays in the AFD project
construction, TOT using live lines could not
be conducted within this project. Since
operation checks for phase detectors can
only be performed on live lines, the
training demonstration session only
covered simulation training. The operation
check of the phase detectors themselves
was handled by conducting TOT during
actual field work in the AEDC pilot project.

Confirmation of phase detector operation
within NAPTIN training could not be
implemented.

1-7. Impact of theft of
distribution training
facilities on practical
training

It was discovered that copper wires, such
as underground cables and grounding
wires, from the distribution training
facilities had been stolen. Restoration work
for grounding wires at the overhead line
fault point was required before the 2nd
practical training demonstration session.
Although underground cables were stolen,
the practical training demonstration
session was able to be conducted.
Requested NAPTIN DG to strengthen
security measures and restore the stolen
equipment.

The 2nd practical training demonstration
session was conducted on schedule.

(2) AEDC

2-1. Delay in FCDA approval

Applied to the FCDA for the new
distribution line design plan for the pilot
project in June 2022. Local staff strove to
monitor the situation and follow up, but
approval took about one year.

The start of construction for the pilot project
was delayed by approximately 2 months
compared to the original plan.

<Commencement of Construction for Pilot
Project>

Plan: Start in April 2023

Actual: Started in June 2023

2-2. Delay in installation
work ordered by AEDC

AEDC ordered the installation work for the
pilot project from a construction company,
but significant delays occurred due to
delays in advance payments, the rainy
season, and tower construction delays.
Strove to monitor the situation and follow
up through bi-weekly online meetings and
local staff.

Installation work by the pilot project
contractor was delayed by approximately 5
months compared to the original plan
(contractor's plan).

<Installation work by Pilot Project
Contractor>

Plan: June 2023 — August 2023
Actual: June 2023 — January 2024

2-3. Lack of AEDC's
construction
preparation capacity

AEDC performed direct construction for the
installation of bolt-type connectors and
section switches within the pilot project
installation work. JICA experts instructed
AEDC on construction methods, and work
was performed, but significant delays
occurred due to a lack of direct
construction capacity (linemen not
arranged, no vehicles, no fuel, no
materials, etc.). Strove to monitor the

Installation of bolt-type connectors and
section switches by AEDC for the pilot
project was delayed by approximately 11
months compared to the original plan.

<Installation work by AEDC for Pilot
Project>

Plan: May 2024 — June 2024

Actual: May 2024 — May 2025
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Factors

Measures

Results

situation and follow up through bi-weekly
online meetings and local staff.

2-4. Lack of information
sharing with relevant
parties

Person in charge did not attend work
briefings, etc. Even when explained to
managers, materials were not shared with
person in charge, and information was not
conveyed. Consequently, situations
frequently arose where person in charge
had heard nothing when it came time to
perform the work later. In the latter half of
the project, explanations were given
directly to both managers and person in
charge as much as possible.

Explanations to both managers and person
in charge often resulted in duplicated effort
and affected project progress due to
schedule adjustments.

2-5. Lack of material
management capacity

Construction plans were formulated and
agreed upon in advance to complete
construction during the field work in
Nigeria, and work began. However, due to
construction delays, work was not
completed during the field work in Nigeria.
Materials were handed over so that
construction could continue after the JICA
experts returned to Japan.

AEDC lost materials for bolt-type
connectors, and it was not possible to install
the bolt-type connectors at all planned
locations.

<Installation of Bolt-type Connectors>
Plan: 270 units (45 locations)
Actual: 228 units (38 locations)

2-6. Collapse of tower due to
FCDA road works

The tower in front of Apo Substation for
the pilot project was installed in January
2024 but collapsed in January 2025 due to
FCDA road works. Local staff strove to
monitor the situation and follow up on
restoration work.

Since this occurred just before the start of
operation of the new feeder for the pilot
project, the start of operation was delayed
by approximately 4 months.

2-7. Delay in technical loss
calculation for
distribution lines via
grid analysis software

The plan was to calculate technical losses
of distribution lines before and after the
pilot project using grid analysis software to
evaluate the pilot project. However, AEDC
has not been able to procure the software
license after it expired. The issue was
raised at the JCC and requested via letter
to AEDC CTO.

The evaluation of technical losses for the
pilot project was delayed.

2-8. Burning/Melting of
conductor covers

In June 2024, conductor covers were
installed at the pilot project site, but
burning and melting were confirmed.
Installation was stopped, and some
burnt/melted covers were brought back to
Japan for cause investigation.

Investigation revealed that dielectric
breakdown may occur on 33kV distribution
lines, and if the current is high, the wire
temperature may exceed the melting point
of the conductor cover. Based on this,
although originally planned for 33kV lines,
it was decided to install them on 11kV lines
in selected locations where melting due to
current would not occur.

After installation on 11kV lines, burning
occurred at 2 locations near trees. It was
concluded that the possibility of burning at
locations near trees cannot be ruled out, so
the installation of conductor covers in this
project was cancelled.

2-9. Incomplete entry of
outage causes into
Outage Management
App

AEDC developed and rolled out the Outage
Management App in July 2023 to analyze
outage causes for effective equipment
renovation. However, the entry of outage
causes was not thoroughly practiced.

Data analysis across the company could not
be performed.
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Factors Measures Results

Strove to monitor the situation and follow
up through bi-weekly online meetings.

(3) Others
3-1. Delay in tax exemption | A request letter for tax exemption It took about 6 months until completion in
procedures procedures was issued to FMP from the November 2023. Although tax exemption
JICA Nigeria Office in May 2023 regarding | procedures for imported
the procurement of imported materials/equipment were delayed, the

materials/equipment for the pilot project. |installation work for the pilot project was
Subsequently, efforts were made to follow |also delayed, so overall there was no impact.
up through the specific procedures
described below.

<Specific Procedures regarding Tax Exemption>

1.

For each shipment of equipment, the JICA Expert Team requests the JICA Nigeria Office to issue
a tax exemption request letter addressed to FMP. The following items (1) to (4) are attached to
the tax exemption request letter:

(1) Proforma Invoice of the target equipment

(2) Product Certificate issued by SON (Standards Organization of Nigeria)

(3) Insurance Policy

(4) Bilateral agreement documents serving as the basis for tax exemption (M/D and R/D)
Based on the above request, FMP creates Form M for tax exemption on the MOF (Ministry of
Finance) Form M creation site. (— The above procedure by FMP had stalled. A JICA expert
checked for issues while looking at the PC of the person in charge at FMP's Finance department.
As a result, the FMP staff was asked to inquire about a defect via the "Contact Us" on the MOF
Form M creation site, and the issue was resolved.)

Once the tax-exempt Form M is approved by MOF, an IDEC (Import Duty Exemption
Certificate) is issued.

Even after the IDEC was issued, detailed interactions with MOF's IDEC (Import Duty Exemption
Certificate Office) occurred for actual customs clearance [e.g., sending the PAAR (Pre-Arrival
Assessment Report) to IDEC].

4-2 Evaluation on the results of the Project Risk Management

As shown in 4-1, risks existed such as counterparts prioritizing their regular duties, lack of progress in

budget measures for NAPTIN's burden, and lack of progress in budget measures and arrangement of

materials/equipment and personnel for AEDC's burden. However, by extending the cooperation period

and implementing the various risk response measures shown in the table above, the impact on the project

was kept to a minimum, and the planned activities were almost completely carried out. As shown in

Table 4-2.1, the capacity of more than 10 AEDC engineers was improved regarding loss reduction,

reliability improvement, and quality improvement, hence achieving the project goals.
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Table 4-2.1 Project Goal Achievement Status

Achievement Indicator

Achievement Status

1. The number of Disco engineers involved in design and
construction is 10 or more, using the knowledge acquired in
the NAPTIN training demonstration to reduce technical loss.

Status: Achieved.
= 13 AEDC engineers are utilizing knowledge acquired
in training demonstration to reduce technical loss.

(SAIFI, SAIDI).

2. The number of Disco engineers involved in design and
construction is 10 or more, using the knowledge acquired in
the NAPTIN training demonstration to improve reliability

Status: Achieved.
= 17 AEDC engineers are utilizing knowledge acquired
in training demonstration to improve reliability.

3. The number of Disco engineers involved in design and
construction is 10 or more, using the knowledge acquired in
the NAPTIN training demonstration for quality improvement
(voltage, etc.).

Status: Achieved.
= 16 AEDC engineers are utilizing knowledge acquired
in training demonstration for quality improvement.

(Note) The range of the effects of 1-3 is limited to the pilot project area in AEDC.

4-3 Challenges, Solution and Lessons learnt in project implementation

The challenges, solution, and lessons learnt through the project are shown in Table 4-3.1.

Table 4-3.1 Challenges, Solution, and Lessons Learnt in Project Implementation

prioritization of regular duties and lack of management
capacity, etc.

Solution: Held bi-weekly online meetings (Joint Technical
WG, TOT meetings) during work in Japan to strive to
grasp the status of and follow up on the implementation
of counterpart tasks and burden items.

[Related to Table 4-1.1: 1-3]

Challenge: Repeatedly requested budget measures for
installation work from NAPTIN, but a delay of about 1
year occurred.

Solution: In addition to raising issues at the JCC and
requesting NAPTIN DG, support was requested from
FMP and NERC. The JICA Nigeria Office also provided
follow-up.

Item Challenges/Solution Lessons Learnt
Project [Related to Table 4-1.1: 1-1, 1-2, 2-2, 2-3, 2-4] Lesson: While it is common in other
Implementation | Challenge: Implementation of counterpart (NAPTIN, donor projects for the donor side to
Structure AEDC) tasks and burden items was delayed due to their procure materials and equipment and

carry out installation work, this project
assigned installation work as a
counterpart burden. Also, some works
were assigned as counterpart tasks for
capacity development. The
implementing agencies' understanding
and cooperation regarding the project
implementation structure were
insufficient.

For significant counterpart delays in the
burden, tenacious progress management
via bi-weekly meetings and a multi-
layered approach involving related
agencies and the JICA office are essential
for achieving goals.

Work Process

Challenge: At every JCC, confirmation of minutes was
requested in advance and signed on the day, but non-
fulfillment by NAPTIN and AEDC was frequent, delaying
the project schedule.

Solution: Local staff strove to monitor the situation and
follow up, but confirmed items at JCC were not
conveyed to relevant internal parties, and situations
where they were not implemented upon continued.

Lesson: Compliance with JCC confirmed
items was not thoroughly recognized
within the organizations, and there was a
lack of sense of responsibility among JCC
minutes signatories and related parties.

It is necessary for the JICA Expert Team
to explain JCC confirmed items in
internal organizational meetings, set
roles and deadlines for achievement, and
follow up.

Burning/Melting
of conductor
covers

[Related to Table 4-1.1: 2-8]

Challenge: Conductor covers, a material new to Nigeria,
were introduced, but burning and melting occurred, so
installation in this project was cancelled.

Lesson: It was found that installing
conductor covers on bare wires as a
countermeasure against accidents
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caused by trees carries a high risk of
Solution: Investigations into the causes of burning and burning and melting.

melting on 33kV and 11kV distribution lines were
conducted, and countermeasures and trial results were
explained to relevant parties on each occasion.

Tax exemption [Related to Table 4-1.1: 3-1] Lesson: When problems or delays occur,
procedures Challenge: Tax exemption procedures took about 6 it is necessary for JICA experts and local
months. staff to directly visit staff handling tax
exemption procedures at FMP or IDEC to
Solution: A request letter for tax exemption procedures identify the cause and solve the
was issued to FMP from the JICA Nigeria Office, and problem.

efforts were made to follow up using the specific tax
exemption procedures described in 4-1.

(Supplement) Regarding counterpart burden items in the project, the Record of Discussions (R/D)
signed and agreed upon between Nigeria and Japan in February 2022 did not explicitly state that the
installation work for equipment procured by the project was a counterpart burden, nor did it state the
scale of the amount to be borne by the counterpart. After the start of the project, consultants explained
the burden of installation costs to NAPTIN and AEDC and obtained agreement, but there was
insufficient time for budget application and securing. Regarding counterpart burden items, JICA should
have explained the content of the burden and the necessity of securing a budget to the implementing
agency before the start of the project, explicitly stated it in the R/D, and obtained agreement. In particular,
government agencies like NAPTIN, for whom the national budget is the only source of funds, can only
operate within the scope of the pre-allocated budget and cannot respond to unplanned large-scale
expenditures. It was necessary to plan the implementation timing and fulfillment deadline of the project

after also grasping the schedule of the Nigerian side's budget measures.
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Chapter 5 For the Achievement of Overall Goal after the Project Completion
5-1 Prospects to achieve Overall Goal
The overall goal is as follows.
Overall Goal: To improve Disco’s business operations capabilities
(1) Towards Achievement of Overall Goal

Through the activities of this project, it was expected that the capacity of Disco engineers would
be improved. By having these engineers with enhanced skills utilize the knowledge gained from
training in their practical work, it was anticipated that more reliable and high-quality electricity
would be distributed to customers, thereby improving the business operational capacity (on the

technical side) of the Discos.

The activities for Outputs 1-3 included improving and developing NAPTIN's classroom and
practical training courses, installing distribution training facilities, implementing the AEDC pilot
project, and improving Outage Management. Originally, to expand the adoption of the results from
the AEDC pilot project into the business operations of other Discos, it was necessary to incorporate
the results of the AEDC activities into NAPTIN's training courses. However, as described in
Chapter 4, various factors caused delays during project implementation, and it was not possible to
proceed according to the original schedule. Consequently, there was insufficient time to fully
evaluate the results of the AEDC pilot project, and its incorporation into NAPTIN's training courses
was inadequate. Moreover, the planning, installation, and operation methods of the AEDC pilot
project could be incorporated into the training and disseminated to other Discos. Furthermore, in
the activities for Output 4, an expansion plan for Discos was formulated, but this also was
insufficient due to delays in the creation of e-learning content. Additionally, NAPTIN's public
relations activities for its training courses have been inadequate. Although sufficient results for
achieving the overall goal were not obtained during the project implementation period due to
operational delays from various factors, it is hoped that FMP, NAPTIN, and AEDC will continue

to collaborate in the future to achieve the overall goal.
(2) Addressing Hindrances to the Achievement of Overall Goal

A hindrance factor to achieving the overall goal is the inability to secure funds for improving
technical losses, reliability, and quality. Capital investment is necessary to improve technical losses,
reliability, and quality. Even if the necessity for facilities restoration and configuration is
understood through the improvements in NAPTIN's training courses which is an outcome of this
project, and planning for it becomes possible, it cannot be executed without securing the necessary
funds. In particular, if the financial situation improves, for example by reducing commercial and
collection losses, it might be possible to secure funds for improving technical losses. However,
measures are needed to generate these funds. Furthermore, although an initiative to effectively
carry out facilities restoration within a limited budget by improving Outage Management was
trialed at AEDC, its effectiveness is limited in the current situation where only corrective

maintenance is practiced. It is hoped that in the future, a shift to preventive maintenance, such as
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conducting regular equipment inspections, will be made, allowing for planned and effective

implementation of facilities restoration to improve technical losses, reliability, and quality.
5-2 Recommendations for NAPTIN
(1) Proactive Promotion of Training Courses

Currently, NAPTIN makes its training programs and courses available for viewing on its website
(atraining portal site) and also disseminates information via social media. However, other proactive
promotional activities are not being conducted, and newly developed and improved training
courses are not sufficiently publicized to the Discos. It is desirable that NAPTIN carry out more
proactive promotional activities (such as sending direct mail) to enhance the capacity of Discos
and attract more trainees. Furthermore, although the training portal site is an important source of
information for applicants, the information such as course descriptions is often insufficient.

Therefore, improvement of the training portal site is desired.
(2) Voluntary Improvement and Development of Training Courses

Currently, NAPTIN receives support from entities such as AFD and JICA for the improvement and
development of its training courses and does not undertake these activities voluntarily. It is
necessary for NAPTIN to voluntarily provide training courses that more reflect the opinions and
needs of the Discos. The business environment, challenges, and capacity development need of the
Discos are not static but are constantly changing. Therefore, NAPTIN is required to take the
initiative to voluntarily improve and develop its training courses by actively gathering and
analyzing feedback from participants and opinions and requests from Discos at every opportunity.
It is also crucial to incorporate case studies and practical exercises into the training courses to make

them more practical and effective.
(3) Skill Improvement for NAPTIN Instructors

Related to point (2) above, it is necessary to develop NAPTIN instructors who are capable of
voluntarily improving and developing training courses. The experience gained in this project,
where NAPTIN instructors created their own manuals and teaching materials for new course
development, was valuable, and it is hoped that they will apply this experience in future efforts in

course improvement and development.

Furthermore, in this project, technology was transferred from experienced AEDC engineers to
NAPTIN instructors for the development of practical training courses. While it is difficult for
NAPTIN instructors to enhance their skills for practical training courses due to a lack of
opportunities to acquire such practical skills, it is necessary to arrange for technology transfer from

experienced Disco engineers to NAPTIN instructors as needed.
(4) Expansion and Maintenance of Distribution Training Facilities

In this project, distribution training facilities were installed at the NAPTIN headquarters to develop
more practical, hands-on training courses. A foundation for discussions within NAPTIN regarding

utilization at regional training centers has been formed. Expansion to regional training centers by
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NAPTIN is expected.

In addition, NAPTIN will need to implement maintenance and management measures for the

distribution training facilities and strive for excellent quality training courses.
5-3 Recommendations for Discos
(1) Systematization of the Education System

Each Disco needs to systematize the knowledge, skills, and qualifications necessary for its
operations. They can then identify which of these cannot be provided in-house or for which

NAPTIN training would be more effective, and then proactively utilize NAPTIN's training courses.
(2) Careful Selection of Trainees

When sending their employees for NAPTIN training, each Disco is required to assimilate the
potential benefits, such as the knowledge, skills, and qualifications to be obtained. Employees who
require such training and for whom the training is expected to yield significant results should be

carefully selected.
(3) Utilization of NAPTIN Training Outcomes

After completing NAPTIN training, employees should report to their human resources department
on how they plan to apply what they have learnt to their jobs. The human resources department is
then required to follow up to ensure that the outcomes of the NAPTIN training are being effectively

integrated into the company's operational improvements through the trained employees.
(4) Feedback for the Improvement of NAPTIN Training

If a Disco finds it difficult to apply the benefits of training to its business implementation
improvement processes due to inadequacies in the content of NAPTIN's courses, it is important to

provide feedback with suggestions for improvement to NAPTIN.
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Annex-1 List of deliverables

(1) For NAPTIN

lectures and sessions

No. Title Contents
1 "Loss Reduction" Reference Manual "Loss Reduction" Reference Manual for instructors
See report for details. (P. 2-2)

2 "Loss Reduction" Training | "Loss Reduction" Training Demonstration Material for trainees
Demonstration Material See report for details. (P. 2-3)

3 "Improvement Reliability" Reference | " Improvement Reliability" Reference Manual for instructors
Manual See report for details. (P. 2-4)

4 "Improvement Reliability" Training | " Improvement Reliability" Training Demonstration Material for trainees
Demonstration Material See report for details. (P. 2-4)

5 "Improvement Quality" Reference | " Improvement Quality" Reference Manual for instructors
Manual See report for details. (P. 2-5)

6 "Improvement  Quality" Training | " Improvement Quality" Training Demonstration Material for trainees
Demonstration Material See report for details. (P. 2-5)

7 Design Documents for Distribution | Bidding documents for installation of Distribution Training Facilities
Training Facilities See report for details. (P. 2-8)

8 "Phase Comparison" Practical | "Phase Comparison" 2nd Practical Training Demonstration Manual
Training Demonstration Manual See report for details. (P. 2-12)

9 " Overhead Line Fault Location" | " Overhead Line Fault Location" 2nd Practical Training Demonstration
Practical Training Demonstration | Manual
Manual See report for details. (P. 2-14)

10 " Underground Cable Fault Location" | " Underground Cable Fault Location" 2nd Practical Training Demonstration
Practical Training Demonstration | Manual
Manual See report for details. (P. 2-15)

11 Comments of Training Demonstration | Comments of Classroom Training Demonstration lectures and Practical

Training Demonstration sessions (1st & 2nd)

See report for details. (P. 2-4, 2-5, 2-6, 2-12, 2-14, 2-17)

(2) For AEDC

Project

No. Title Contents
12-1 Outline for the Pilot Project Presentation material of Outline for the Pilot Project
See report for details. (P. 2-20)
12-2 Newly introduced equipment for the | Presentation material of newly introduced equipment for the Pilot Project
Pilot Project See report for details. (P. 2-20)
12-3 Task for grasping the effect of the Pilot | Explanatory material for grasping the effect of the Pilot Project

See report for details. (P. 2-23)




12-4 Loss reduction calculation sheet Loss reduction calculation sheet for the Pilot Project on very simple network
model
See report for details. (P. 2-24)
12-5 Installation  plan of  Bolt-type | Installation plan of Bolt-type connectors
connectors See report for details. (P. 2-25)
12-6 Installation result of Bolt-type | Installation result of Bolt-type connectors (Jumper location list)
connectors See report for details. (P. 2-25)
12-7 Result of measuring voltage Result sheet of measuring voltage
See report for details. (P. 2-26)
12-8 Converted outage duration time | Converted outage duration time calculation sheet
calculation sheet See report for details. (P. 2-27)
13-1 Outage Management improvement Presentation material of Outage Management improvement
See report for details. (P. 2-29)
13-2 Analysis-report (2023 Jun.-2023 Dec.) | Analysis-report of Outage Management (2023 Jun.-2023 Dec.)
See report for details. (P. 2-29)
13-3 Analysis-report (2023 Jun.-2025 Jun., | Analysis-report of Outage Management (2023 Jun.-2025 Jun., Only Band A)
Only Band A) See report for details. (P. 2-31)
13-4 Recommendations for Reliability | Presentation material of Recommendations for Reliability improvement (for
improvement CTO)
See report for details. (P. 2-32)
(3) For WG4
No. Title Contents
14-1 1st WG4 Meeting Meeting material of 1st WG4 (Outline of activities of WG4)
See report for details. (P. 2-34)
14-2 2nd WG4 Meeting Meeting material of 2nd WG4
See report for details. (P. 2-34)
14-3 3rd WG4 Meeting Meeting material of 3rd WG4
See report for details. (P. 2-34)
14-4 4th WG4 Meeting Meeting material of 4th WG4
See report for details. (P. 2-34)
14-5 NAPTIN Online workshop Presentation material of the Online workshop
See report for details. (P. 2-35)
14-6 Comments on the existing e-learning | Comments on the existing e-learning contents of "Power System Loss
contents of "Power System Loss | Reduction" course
Reduction" course See report for details. (P. 2-38)
14-7 Seminar (Public relations activities) Presentation material of the Seminar (Public relations activities)
See report for details. (P. 2-41)
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Annex 2. Report related to conductor covers

burning and melting



Annex-2

Report on Burnout and Melting to Conductor covers
1. Background
In the case of Abuja Electricity Distribution Plc (hereinafter referred to as AEDC), which supplies power to the
Abuja region, the capital of Nigeria, there have been many faults (ground faults) caused by vegetation contacting
conductors. Therefore, the installation of conductor covers was proposed with the aim of reducing the number of

ground faults by vegetation.

2. Preliminary evaluation of conductor cover’s performance
The conductor cover proposed as a measure against ground faults was not a commonly used material in Nigeria.
Therefore, it was necessary to obtain a permission for use by NEMSA (Nigeria Electricity Management Service
Agency). NEMSA confirmed the necessity of the JICA Expert Team complying with ASTM (American Society
for Testing and Materials) standard; so Kansai Transmission and Distribution Inc. reviewed the test items and

methodologies specified in ASTM, and confirmed that the conductor covers to be installed meet the requirements

(Figure 1, Tables 1). As a result, NEMSA issued the provisional use permission for the 33kV line.

Figure 1 An example of verification by Kansai Transmission and Distribution Inc. (March 9, 2023)

Table 1 List of test results

No Study name Test conditions Test results
1 Withstanding | The commercial frequency 60Hz Test results
voltage test is energized at a rate of 1kV per No. | Flashover | Appearance | Judgment
second and continuously applied abnormal
for one minute after reaching 1 None None Good
32kV. 2 None None Good
3 None None Good
2 Breakdown The commercial frequency 60Hz No. Breakdown voltage
voltage test is energized at a rate of 1kV per 1 34.72kV
second and applied to the end of 2 34.86kV
the flashover. 3 35.20kV




3. Incident on 33KV line (burned on June 6, 2024, melted on June 14, 2024)

2.1

2.2

Incident that occurred

The conductor cover was installed on a 33kV line. At the location concerned, the conductor covers were
installed on only two phases due to the expiration of the power outage time, and one phase was left as a bare
conductor without a conductor cover.

Two days after installation, when AEDC linesmen arrived on site to complete the remaining work, they
discovered that the installed covers had burned. Based on testimony from nearby residents, it is estimated
that the burnout occurred the day after installation.

The conductor cover had a pinhole-like hole. Moreover, after the burnout, while arranging the aerial work
vehicle necessary for removal, a melting incident (not burnout) occurred. It is presumed that the weather

immediately before the incidents was rain for both burning and melting.

Actions in response to incidents

2.2.1 Presumption of cause
As for burnout, it is probable that the pinhole-shaped hole on the conductor cover caused a short
circuit between the conductor cover mounting phase and the non-mounting phase by vegetation,
leading to ignition and burnout (Figure 2).
As for the melting damage, it is considered that it was caused by the Joule heat associated with the
load current, because the shape of the conductor fold remained at the melting point inside the cover
(Figure 3). The area was near the drawer port from the substation, and originally was where 150mm?
conductors should be installed. However, it was 100mm? conductor with more resistance than 150mm?

conductors, which is considered to have resulted in increased Joule heat.

Figure 2 Burnout Figure 3 Melting

Later, the following two observations were proven by the manufacturer’s test.

® The withstand voltage performance at the pin-electrode is about the largest 31kV (therefore, it is
not stress-proof against short-circuit at 33kV).

® [f an equivalent current is applied as Joule heat to conditions at the time of the melting incident

with the cover installed, the internal temperature reaches 130°C, exceeding the melting
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2.2.3

temperature of the conductor cover by approximately 120°C (hence there is a risk of melting of

the conductor cover if the passing current becomes too large).

Change in policy in response to the above

Based on the above estimated causes, the policies were changed as follows.

(D Install not on 33kV lines, but on 11kV lines to avoid short-circuit.

@ To prevent the melting by load current, check the load current and the conductor thickness at the
location and install them in the appropriate place. (The load current value was estimated by
intuition of the AEDC engineer since load management is insufficient. Since the facility
management is also insufficient, the conductor thickness was actually measured when installation

was complete)

Experimental Installation on 11kV line (January-February 2025)

In order to identify the "appropriate locations" in 2.2.2 @) concretely, and to determine the conditions
of the locations, conductor covers were attached experimentally to 8 candidate locations where there
were no tree contact with the 11kV line, and it was determined whether there was melting inside the
conductor covers after two weeks. The results were organized according to the estimated value of the
load current in each installation location (AEDC has only the measured value at the outgoing current
from the substation, so the AEDC engineer intuitively calculated the load current by multiplying the
outgoing current value by the load ratio of each location) and the conductor thickness by the actual
measurement.

As a result, no aspect of melting was observed at any location. In response to this, an /R plane with
the horizontal axis representing the estimated current value / and the vertical axis representing the
resistance value R (determined by the conductor thickness) was shown (Figure 4). From this, it can
be seen that, although burnout due to short-circuit and dielectric breakdown could not be avoided, if
the conductor had the appropriate thickness (150mm?), there was a high possibility that the burnout

due to the load current did not occur.

= 20* Estimated R Conductor | State of
A | SR | oo

i *
R=Q"/I? 1 3000 181.5 150 (Dingo)  Good
................... Q*=273_3*2702
2 270.0 273.3 100 (Dog) Good
P 3 240.0 273.3 100 (Dog) Good
Z 4 180.0 393.6 70 (Horse) Good
,,,,,,,,,,,,,,,,,,,,,,,,,, S 120.0 393.6 70 (Horse) Good
6 221.0 181.5 150 (Dingo)  Good
/ 7 176.8 181.5 150 (Dingo) ~ Good
: T(A
i D T8 132.6 181.5 150 (Dingo) ~ Good
270 300 327
@ The condition of experiment on 11kV feeder The condition of experiment on 11kV feeder
& The condition of burning on 33kV feeder 7774 The condition of burning on 33kV feeder

Figure 4 Conditions in which conductor covers will not melt (green hatched part in the figure above)

3



= Blue hatched part: Range that is considered to be satisfactory theoretically
= Green hatched part: Range considered to be satisfactory on the assumption that there is an error of
15% in the estimated current value

= #1~#8: locations of experimental installation for about 2 weeks

2.2.4 Installation on 11kV lines to tree contacts (February 2025)
For 11kV lines, conductor covers provide sufficient dielectric strength even under short-circuit
conditions. Therefore, the primary concern is preventing thermal damage. As shown in Figure 2.2.3,
covers were only installed at tree-contact locations where conditions ensured the material would not

melt during operation.

3 Burnout on 11KV line (first in early June 2025, second in July 1, 2025)
3.1 Incident that occurred
[First time] In early June, the conductor cover was burned (Figures 5 and 6). The load current at the time of
the incident was almost at the same level as in January-February 2025 when the covers were installed

experimentally.

-

Figure 5 View of Field after Burnout Figure 6 Removed Parts

[Second] The conductor cover was burned (Figure 7). It is considered that the conditions at the time of the

incident were almost the same as those at the time of the second burnout.



Figure 7 Field conditions at the time of burnout (provided to AEDC by the inhabitants; enlarged on the
right-hand side)

It is assumed that the weather immediately before the incident of the first and second burnout in 11kV is

rain, as is the case with the incident on the 33kV line.

3.2 Actions in response to incidents
3.2.1 Presumption of cause
Based on the results of the field survey and what is known up to now, the possibilities of the causes
were considered as follows.
A) Possibility of overload = Low
® Judging from the load current value when the incident occurred, it is not considered that the
Joule heat caused the conductor cover to melt or burn.
® The remaining conductor cover was not melted (if it was melted, it would stick to the conductor,
but no such incident was observed).
®There is no abnormality in the conductor cover installed on the upstream side of the burned
part.
B) Possibility of dielectric breakdown due to short circuit = Low
® As mentioned above, it is difficult to conclude that the conductor cover was short-circuited by
11kV because the voltage withstanding performance of the conductor cover was found to be
31kV by the test conducted by the manufacturer.
C) Leakage current may have ignited vegetation = High
® According to the test conducted by the manufacturer, the leakage current when 20kV is applied
in the water-injection condition is 2mA even after 60 minutes have elapsed since the test started,
so it is difficult to conclude that this degree of current would ignite the tree. However, when

looking at the enlarged photograph of Figure 7, it is considered that the tree burned before the



conductor cover burned, and it is difficult to consider that such an incident occurs without
current leakage.

®There were many inappropriately-installed covers, where the fitting part was not completely
closed, or the fitting part was facing upward due to twisting of the conductor cover (Figure 8).

Appropriate creepage distances are not ensured in such locations.

—

Figure 8 Defective construction confirmed

Since the incident had already occurred, it was impossible to check the condition prior to the burnout.
However, based on presumptions A, B, and C, it was concluded that vegetation ignited due to higher-
than-expected leakage current. This current resulted from improper creepage distances caused by poor

installation (Figure 9) or a sustained leakage state.

Closed Gap Not closed Conductor is Upside
properly properly not covered down

Figure 9 Examples of improper creepage distance retention due to improper installation

3.2.2 Response to the above situation

While the appropriate installation methods had been taught at AEDC at every opportunity during the
JICA Expert Team’s stay in Abuja, it turned out to be difficult to keep the installation quality high for
an extended period in Nigeria, given the fact that many installation defects were discovered. Still, the
possibility that the original insulation performance of the conductor cover was insufficient in the
environment of Nigeria cannot be denied.

Based on the above, AEDC was requested to remove all the installed conductor covers as soon as
possible, because it was considered inappropriate to keep the conductor covers installed from the
viewpoint that there is a possibility that the conductor covers and vegetation would burnt, or that the
burned or melted conductor covers could fall and cause fatal accidents, and that this could negatively

affect the reputation of JICA projects.



Annex 3. PDM, PO



Jaulell NILdVN 8u} JO ssoq ay)
0} Bulles ‘eoueusjuleW |ENUBW
10 uonen|eAs ‘09sig Ul spJepuels

|eaiuyoay ‘1s8} Buiuies-ysod

“1s9} Buluien-aud ‘asreuuonsend

"paysi|qelsa aq
[Im (018 ‘sainsesw JoBpng ‘siojonsul

quawdinba Bulures; ‘sjeusjew Buiyoes)

‘wnnoINd) waysAs bBuiuies v
‘Juswanoidwi Ayjenb

noge abpajmouy J081100 palinboe Asy}
Jey} pajen|eAs aq ||Im s8sInod Bujuies
ay} ul sjuedioued aiow o %0/ ‘€
‘Ajpgenal buinosdwi

noge abpajmouy J084100 palinboe Asy}
Jey} pajen|eAs aq ||Im s8sInod Bujuiel
8y} ul sjuedioued aiow o %0/ 2
'SS0| |eo1uyoa) buonpal

noge abpajmouy J081100 palinboe Asy}
Jey} pajen|eAs aq ||Im s8sInod Buuiel
8y} ul syuedioned aiow 1o %0/ °|

Juswedsp uonpnguisip Jemod ay ul

si9aulbus jo sanljigeded ay) anoidwi o

9sodind jo9lo.ud

'0a3v
ul eaJe jo9foud j0i1d 8y} 0} paywi|
SI € - | JO S}09e ay} jo abuel ay |

00sIq
WIOJ} PaUIB)qo Ejep JO uolien|eas

(-010 ‘abeyjon) Juswanoidwi Ayjenb
Joy Buutes NILdVN 8y} ut paiinboe
abpajmouy ay} Buisn ‘@iow 1o QL

S| UONONIISUOD pue ubisap Ul PaA|OAUl
slaauibua 09sI( Jo Jaquinu dy]| €
(1aIvs ‘IdIvS)Auiigelss arosdwi

0} Bulures} NILdVN @} ul pauinboe
abpajmouy ay) Buisn ‘aiow 1o QL

S| UONONIISUOD pue ubisap Ul PaA|OAU|
slaauibua 09sI( Jo Jaquinu dy]| g
'SSO| [EDIUYDS} BoNpal

0} Bulures} NILdVN @u} ul pauinboe
abpajmouy ay} Buisn ‘aiow 1o QL

S| UONONIISUOD pue ubisap ul PaA|OAUl
slaauibua 09sIq Jo Jaquinu dy] |

saiiqedes

suoielado ssauisng s,00s1q @Aoldwl 0|

[eoo |[eldan0

Syieway

JUBWIBABIYDY

uondwnssy jueyjodwy

UOIJED 1IN JO SUBD|N

S10}edIpu| 9|qelIaA A[oARdalq0

Klewwing aARelieN

2202 ‘ysnbny yjL¢ pajeq

Annex-3

Nad | wio4 Wd

0 UOISIDA

oS [9PON

(0@3v) id Uonnqinsig Admo5s[g elnqy pue (elnqy) s1sjus) Buluiel[ S,NILdVN -93IS 199loid

€'6202 - ¥'220¢ :399l0.d J0 poliad
"m_,_o._m..v uwmhmh

uonnquIsig ANdMjo9[g eInqy ‘(NILdVN) EHoDIN JO 9jnjijsu] Buluiel] Jomod [EUOREN :Adouoby bBunuawia[du]

xujeN ubisaq )o9aload

UonRNgUISIP 1oMod JO JusWIdO[oAap AjIoeded 1oy Joaloid ay] o] Joaloid




Nad | wio4 Wd

s00s1q Ul Bujutes) NILdVN 10
UoNEZI|NN Y} JO UOHEWLYUOD HININO

juswanosdwi
Ajenb oy Buluiely jo uoneyuswa|dwii
pue juswdojanaq :gIndinQ

Angerjau
anosdwi o} Bujuiely jo uonejuswas|dwi
pue juswdojarsaq :zindinQ

sainseaw uoponpal
ss0| Jo} Buluiesy jo uopeuswa|dwi
pue yuswdojeraq :Lindino

sndinQ




Nad | wio4 Wd

<S3INSBWLIBNUNOI pue sanss|>

suonipuod-ald

‘0d3V pue NILdVN e
papiroid aq |im 2oBdS S801140 BY |

‘Auadoud asoy) abuelie

0} paaibe 93V pue NILdVN ‘dIN4
‘uone|dwod Jaye Ajjiqeulelsns

pue uonejuawa|dwi 108foid yjoows
ay} ayeyjioe} o} 3@bpng pediayunod
Klessadau Jo uoneoolje Buipnjoul
109014 8y} Joj 010 ‘uondwaxa xe}

syoefoud
10|1d Joj Asessaoau Juswdinbg.
ueder ui Bujuies] -

syjuow @ :uoljenjeAa/buliojiuojy
pue uoneuIploo? joafoid
syjuow 4 :(uoisiniedng
uopoNJsuo) g 09foid 1olid
syjuow G’y

((Aanuns juswalinoold) | 108loid 10)1d

syjuow g :Juswabeuepy

pue aoueUBUIE UOIINGU}SI
syjuow g :ubisaq uonnqulsig
syjuow g :Buluueld uonngusiqa
syjuow g :uonelado

ssauisng uonnqusig/iepesT

pue uoissiwiad Alessadau ‘aoeds ‘solljeoads
901440 ‘spedisjuno) Jadoud ay | Buimoj|oy Jo spadxa yojedsiq-
opIS eldbIN ay 1 apis asaueder ay]

s090sI( Jay}o

Jo} sue|d uoieulwassip buneal) z-v
Butures NILdVN jo uoneoidde

pue D3V Ul JJomawel} Jaale)

J0} sue|d yuswanoidwi jo uonejuasald
pue ‘sisAjeue ‘uonewuoul Buos|0) -
<pindino>

(‘018 ‘dOS

‘spiepue)s |eo1uyoa) Buisinai) suopesado
ssauisng ojul synsal jojid ajesodioou] g
jesodoud jopid

10 uonuawa|dwi pue uoieIapISU0) /
suonelado ssauisnqg

ul anss| Bunoeuix3 ‘Aenins piai4 9
0Q3Vv Uim seniAdy

uojjesisuowap Joj Juswdinba

Buluies) Jo uononsuod pue ubisaq g
(sue|d

yuswanoidwi Bujuiely buuspisuo))
Buiuieny ojul synsai jojid buielodioou|
Yoeqpas)

Buinlb pue sasinod Buluiesy bunenieag ¢
$9s1n09 Bujuiely Bunonpuo) g

101 ‘uonesedald sjeusjew

Buiyoes) ‘sesinoo buiuiesy buiuueld |
NILdVN Yiim seiliAnoy

<€indjnQ 0} LIndinQ 404>

uondwinssy juepodw]

sinduj

SalIAROY




1By ueder ul Bulures ]
ue|d
uedepr uj Bujurea )
_mh““‘ uoljeJjsuowap Joy sal|ioey Bulures |
lenjoy
velg 0Q3v 1o} 19sf0id J0jid
jusawdinbgy
_uhww% uonen|en3 BuLoyuoly / uoljeulploo) 108foid
lenjoy
velg Buluuelq sesino) Buluies |
_mhmumx (uoisintadng uoionsisuo)) g 199lold 10)id
_mhmumx (Aenung juswainoolyd) | 108foid 1014
_uhww% Juswabeuepy pue soueusjUlE UOlNgLISIA
lenjoy
Serg ublsaq uonnguisig
lenjoy
ueld Buluueld uonnquisig
_uhww% uonesadQ ssauisng uonnguisiq / JepeaT]
yadx3y
Il | I Im| o Im| o N |IlI | O |I|AI|ITI|D|1I
uonn|os oanss| syleway synduj
G202 veoe €20C (44114 74114 ELLN

BuliojIuUoN

220z 3snbny uyiLg pajea

0 UOISIDA

uonnqu3sip Jomod jo Juawidojonap Ajidoeded Joj 3oaloid oy o3I jooloig

uonjesadQ jo uejd aAeIUD L




lenjoy
uelq S8ljIAOY uoljejey o__n:n__
suone|ay alqnd
lenjoy
eg Hoday uonadwo) Hom_En__
sjuawnoaogq/sjioday
uona|dwod [enjoy |enjoy
199foad 1a)ye sieak aaiyl ueld @C_ho.,__co_\/_ 1s0d
lenjoy
el 198yg Buuoyuoyp Jo uoissiwgng
lenyoy
i aa)lwwo) Buneuipioo) juior
BuliojIuUoON
Im| I m|I m|I m|I m|I
1N n syJewsa 1 1
toRnos onssl ! o G202 202 €202 [44\4 1202 Jeap ueld Bupiojiuon
akiia 4 Buiseyd / uonjeang
ueld
lenjoy s09sIQ
ueld Jayjo Joj sueld uopeujwassip buneal) g'y
lenjyoy J9aJe Joy sueld Juswanoidwi jo uonejuasald
ueld pue ‘sisAjeue ‘uonewlojul Bupoa|io) L'y
' Indino
lenjyoy (spJepuess [eo1uyo9) buisinal) suonesado
ueld ssauisng ojul s}nsal jojid ajesodioou] g
lenjyoy jesodoud
ueld j0[1d Jo uoielUBWS|dWI pUB UONEISPISUC) /
|enjoy suonesado
ueld ssauisnq ul sanss| Bujoelx3 ‘Aeains plei4 9
lenjoy uoljessuowsap Joj Juswdinba
ueld Bujuiely jo uononisuod pue ubiseq g
lenjyoy (yuswanoidwi Buiuresy Buuspisuo))buiuies)
ueld ol synsal jo|id Buiesodioou|
lenjoy 3oeqpas)
ueld Buinib pue sasinoo Buluiel; Buienieag ¢
|en}oy
wer 8s1nod Buluiely Buionpuo) g
lenjyoy 101 ‘uoneledaid
ueld s|euajew Buioes) ‘sasinod Bujuiesy Buiuueld |
2Qa3V YiMm /-9 ‘NILAVYN Yim G- : g-} Inding
eu
) uedepr m| I I|I m| I m| o m|I SelIAOY-qNg
mm_:w,wwﬂ%“_c:oo sjuswoanalyoy |oBINOD
uonezjuebiQ ajqisuodsay G202 veoe €202 (44114 ¥4114 Jea) SaNIAIDY




0d3av

(-010 ‘abeyjon) Juswanoidwi Ayjenb
10} Bulutes} NILdVN @y} ul pasinboe
abpajmouy ay} Buisn ‘@iow 1o QL

S| UOI}ONJ}ISUOD pue ubISap Ul PaAJOAUI
slosulbus 00sI Jo Jaquinu By €
(1a1vs ‘1dIvs)Auiiqejas aroidwi

0} Buluren; NILdVN 8y} ul palinboe
abpajmouy ay) Buisn ‘aiow 1o QL

S| UOI}ONJ}ISUOD pue ubISap Ul PaAJOAUI
slosulbus 00sI Jo Jaquinu By ¢
'SSO| |e01uyoa)} 9oNpal

0} Butures; NILdVN 8y} ul palinboe
abpajmouy ay} Buisn ‘aiow 1o QL

€202 ‘ounp puzz pajed

Nad | wio4 Wd

L UOISIDA

ul eale joofoud jojid 8y} 0} payiwl| 00sig| SI uoloNSUOD pue UBISap Ul PSAJOAUI sonijigedes
SI ¢ - | JO s1oaye 8y} Jo ebues 8yl |  WOJ) PBUIE}QO Blep JO Uoien|eA] sieaulbus 00sI( Jo Jaquinu 8y || suopesado ssauisng s,00s1q aAoidwi 0
[eoo |[eldan0
syieway JUBWIBABIYDY uondwnssy juepodu] UOIJEJIJILI9A JO SUea|y slojedipu] a|qellia\ A[9Adalqo Klewiwing aAneleN
9IS [9POIN

(0@3v) id uUonnqinsig Admo5s[g elnqy pue (elnqy) s1sjus) Buluiel[ S,NILdVN -93IS 399loid

€'6202 - ¥'220¢ :399l0.d J0 poliad
"m_,_o._m..v uwmhmh

uonnquIsig ANdMjoa[g einqy "(NILdVN) EHoBIN JO 9jnjijsu] Bujuiel] Jomod [EUOHEN :Adouoby bBunuawa[du]

xujeN ubisaq )o9aload

UonRNgUISIP 1oMod JO JusWIdO[oAap AjIoeded 10y Joaloid ay] o] Joaloid




Jaulell NILdVN 8u} Jo ssoq ay)
0} Bulles ‘eoueusjuleW |ENUBW
10 uonen|eAs ‘09sig Ul spJepuels

|eaiuyoa; ‘1s8} buiuies-ysod

‘1s9} Buluies-aud ‘asreuuonsand

‘Paysiigelse

aqm (*0)e ‘sainseaw Jo6pnq
sJojoniisujuawdinba Buluies; ‘sjeusjew
bulyoeajwninoLINg) wajsAs Buiuies v
"Juswaoidwil
Kyjenbnoge abpaimouy| 1081100 pasinboe
Aayjey) pajenjeas aq ||IM S8SIN0D
Bujureayy ul syuedioied aiow 10 %0/ "€
‘Aupigernal Buinosdwi

noge abpajmouy J08.1100 palinboe
Aayjey) pajenjeas aq ||IM S8SIN0D
Bujureayy ul syuedioied aiow 10 %0/ ‘2
'$S0| |eoluyoa) Buionpal

noge abpajmouy }0a.1100 palinboe
Aayjey) pajenjeas aq ||IM S8SIN0D
Bujureayy ul syuedioied aiow 1o %0/ “L

0051 Ul Bulutes) NILdVN 0
uoleZI|iIN 8y} JO UOHEWLIUOD HINAINO

Juswanosdwi
Ajenb o} Bujuiely jo uoneyuswsa|dwii
pue uswdojaasaq :gindinQ

Ayjiqerjeu
anosdwi o} Buluiely Jo uonejuswa|dwi
pue juswdojanaq :zindinQ

sainseauwl uofonpal
ss0] Jo} Bujurel jo uopnejuswadwi
pue juswdojanaq :1IndinQ

sjndinQ

juswiedap uonngusip Jemod ay) ul
si9aulbus jo sanljigeded ayy anoidwi o

9sodind jo9lo.ud

Nad | wio4 Wd




Nad | wio4 Wd

<S3INSBWLIBNUNOI pue sanss|>

suonipuod-ald

‘0d3V pue NILdVN e
papiroid aq |im 2oBdS S801140 BY |

‘Auadoud asoy) abuelie

0} paaibe 93V pue NILdVN ‘dIN4
‘uone|dwod Jaye Ajjiqeulelsns

pue uonejuawa|dwi 108foid yjoows
ay} ayeyjioe} o} 3@bpng pediayunod
Klessadau Jo uoneoolje Buipnjoul
109014 8y} Joj 010 ‘uondwaxa xe}

syoefoud
10|1d Joj Asessaoau Juswdinbg.
ueder ui Bujuies] -

syjuow @ :uoljenjeAa/buliojiuojy
pue uoneuIploo? joafoid
syjuow 4 :(uoisiniedng
uopoNJsuo) g 09foid 1olid
syjuow G’y

((Aanuns juswalinoold) | 108loid 10)1d

syjuow g :Juswabeuepy

pue aoueUBUIE UOIINGU}SI
syjuow g :ubisaq uonnqulsig
syjuow g :Buluueld uonngusiqa
syjuow g :uonelado

ssauisng uonnqusig/iepesT

pue uoissiwiad Alessadau ‘aoeds ‘solljeoads
901440 ‘spedisjuno) Jadoud ay | Buimoj|oy Jo spadxa yojedsiq-
opIS eldbIN ay 1 apis asaueder ay]

s090sI( Jay}o

Jo} sue|d uoieulwassip buneal) z-v
Butures NILdVN jo uoneoidde

pue D3V Ul JJomawel} Jaale)

J0} sue|d yuswanoidwi jo uonejuasald
pue ‘sisAjeue ‘uonewuoul Buds|0) -t
<pindino>

(‘018 ‘dOS

‘spiepue)s |eo1uyoa) Buisinai) suopesado
ssauisng ojul synsal jojid ajesodioou] g
jesodoud jopid

10 uonuawa|dwi pue uoieIapISU0) /
suonelado ssauisnqg

ul anss| Bunoeuix3 ‘Aenins piai4 9
0Q3Vv Uim seniAdy

uojjesisuowap Joj Juswdinba

Buluies) Jo uononsuod pue ubisaq g
(sue|d

yuswanoidwi Bujuiely buuspisuo))
Buiuieny ojul synsai jojid buielodioou|
Yoeqpas)

Buinlb pue sasinod Buluiesy bunenieag ¢
$9s1n09 Bujuiely Bunonpuo) g

101 ‘uonesedald sjeusjew

Buiyoes) ‘sesinoo buiuiesy buiuueld |
NILdVN Yiim seiliAnoy

<€indjnQ 0} LIndinQ 404>

uondwinssy juepodw]

sinduj

SalIAROY




1By ueder ul Bulures ]
ue|d
uedepr uj Bujurea )
_mh““‘ uoljeJjsuowap Joy sal|ioey Bulures |
lenjoy
velg 0Q3v 1o} 19sf0id J0jid
jusawdinbgy
_uhww% uonen|en3 BuLoyuoly / uoljeulploo) 108foid
lenjoy
velg Buluuelq sesino) Buluies |
_mhmumx (uoisintadng uoionsisuo)) g 199lold 10)id
_mhmumx (Aenung juswainoolyd) | 108foid 1014
_uhww% Juswabeuepy pue soueusjUlE UOlNgLISIA
lenjoy
Serg ublsaq uonnguisig
lenjoy
ueld Buluueld uonnquisig
_uhww% uonesadQ ssauisng uonnguisiq / JepeaT]
yadx3y
Il | I Im| o Im| o N |IlI | O |I|AI|ITI|D|1I
uonn|os oanss| syleway synduj
G202 veoe €20C (44114 74114 ELLN

BuliojIuUoN

€202 ‘aunr puzz payeda

} UOISISA

uonnqu3sip Jomod jo Juawidojonap Ajidoeded Joj 3oaloid oy o3I jooloig

uonjesadQ jo uejd aAeIUD L




lenjoy
ueld SSlIAOY uoledy o__n:n__
suone|ay aliqnd
lenjoy
ueIg Hoday uons|dwo) uow_ohn__
sjuawnooq/syioday
uona|dwod [enjoy |enjoy —
309foud Jayye sieak saiy | ueld mc_._ou_co_\/_ 1sod
lenjoy
uelg 1989ys Buojuoy Jo uoissiwgng
_mhw”. aapiwwo) Buneuipioo) juior
Buriojiuoy
Im| o m| I m| I m| I m| I
uoinjo o2Nnss S)Jewsd ue Buni0jiuo
#nios ! ! o G202 202 €202 [44\14 1202 Jeap Id HoyHOW
i Buiseyd / uoneing
ue|d
|enjoy S09sIQ
ueld Jayjo Joj sueid uopeujwassip Buneai) gy
|enjoy J981e) Joj sueld Juswanoidwy Jo uonejyussaid
ueld pue ‘sisAjeue ‘uonewlojul Bupos|io) |y
'y IndinQ
|enjoy (spJepueys |eoluyoa} Buisinal) suonelsado
ueld ssauisng ojul s}nsa. jo|id ajesodioou] 8
lenjoy jesodoid
ueld jo[id Jo uoleUBWS|dW| PUE UONEISPISUOD /
lenyoy suolesado
ueld ssauisnq ul sanss| Bujoesx3 ‘Aeains pjai4 9
lenjoy uolelysuowap Joy Juswdinba
ueld Bujuiely jo uononisuod pue ubisaq g
|enjoy (yuswanoudwi Buiuiely buuspisuo))Bbuluiesy
ueld ojul synsai jojid Bupesodioodu)
lenjoy 30Bqpad)
ueld Buinb pue sasinoo Bujuiely bunenieay ¢
lenjoy
wer 9sIn0o9o Buuresy bunonpuon z
lenjoy 101 ‘uoneledaud
ueld s|euajew Buioes) ‘sasinod Buluiely Buluueld |
003V UM /-9 ‘NILAVYN YUM G-| : g-| IndinQ
eu
) ueder I |I I |I I |I Im|I m|I SalARDY-qng
wwaMmm_ﬁLwOw«_c:oO SljuswaAalydy abINOD
uonezjuebio ajqisuodsay G202 1£A\4 €202 (44114 1202 Jea) SanRIAIDY




"9s1n09 Bulules; NJILdVYN
10} $300Q)x8) anoidwi 0}
(€20z JoquianoN - ZzZ0z
Jaquwieydag) sewin €¢
play alem sbunssw 101
"Juswaoldwil

dde juswebeuew
abejno pue ‘108loud

joiid ey} ‘Ayjioey Bulutesy
uoinguisip sy} ssnosip
0} (€202 JoquianoN

- 220z 8unr) sawy Gg
play alem sbuiesw g-1
OM [edluUyda] Julor 8yl

‘paysiigelss 8q

JIm (-018 ‘sainseaw 196pnq ‘siojoniisul
quawdinba Bulures; ‘sjeusjew Buiyoes)
‘wnnoINd) waysAs bBuluies v
‘Juswanoidwi Ayjenb

noge abpajmouy J081100 palinboe Asy}
Jey} pajen|eAs aq ||Im s8sInod Bujuies
ay} ul sjuedioued aiow o %0/ ‘€
‘Ajpgenal buinosdwi

noge abpajmouy J084100 palinboe Asy}
Jey} pajen|eAs aq ||Im s8sInod Bujuiel

Jaules} NILdVN @y} Jo ssoq ay} ay} ui syuedioied aiow 40 %0/ 2
0} Buuesy ‘e@doueusjuiew |enuew 'SS0| |eo1uyoa) buonpal
10 uonen|eAs ‘09siq Ul splepuels| Inoge abpajmous 1084100 palinboe Asyy
|eoluyos) s} Buluiely-jsod| ey pajenjeas aq ||Im s8sInod Bujuies Juswiedap uonngusip Jemod ay) ui
“1s9} Buluien-aud ‘asreuuonsend ay} ul syuedioued aiow 1o %0/ "L | S1edulbus jo sanijigedes ay) aaoidwi o

9sodind jo9lo.ud

(-010 ‘abeyjon) Juswanoidwi Ayjenb
Joy Buutes NILdVN 8y} ut paiinboe
abpajmouy ay} Buisn ‘@iow 1o QL

S| UONONIISUOD pue ubisap Ul PaA|OAUl
slaauibua 09sI( Jo Jaquinu dy]| €
(1aIvs ‘IdIvS)Auiigelss arosdwi

0} Bulures} NILdVN @} ul pauinboe
abpajmouy ay) Buisn ‘aiow 1o QL

S| UONONIISUOD pue ubisap Ul PaA|OAU|
slaauibua 09sI( Jo Jaquinu dy]| g
'SSO| [EDIUYDS} BoNpal

0} Bulures} NILdVN @u} ul pauinboe

'0a3v abpajmou ayy Buisn ‘eow Jo
ul eale joofoud jojid 8y} 0} payiwl| 00sig| SI uoloNSUOD pue UBISap Ul PSAJOAUI sonijigedes
SI ¢ - | JO s1oaye 8y} Jo ebues 8yl |  WOJ) PBUIE}QO Blep JO Uoien|eA] sieaulbus 00sI( Jo Jaquinu 8y || suopesado ssauisng s,00s1q aAoidwi 0
[eoo |[eldan0
syieway JUBWIBABIYDY uondwnssy juepodu] UOIJEJIJILI9A JO SUea|y slojedipu] a|qellia\ A[9Adalqo Klewiwing aAneleN
9IS [9POIN

€202 “1aquiasaq Yyjg pajeq

Z UOISIDA

Nad | wio4 Wd

(0a3Vv) 31d UoRNqIISIQ AHdMIoa[g elnqy pue (elnqy) siejus) Bululel] S,NILdVN :9)S 39910id

015202 - v'220g 39910id JO poliad

"mq._o._mu uwmhmh

uonnquisiqg AJou3o09[g eInqy "(NILdVN) EHODIN JO aJmjijsu] Buluiel] Jomod [euoneN :Aoueby bunuawadu]

UonRNgUISIP 1oMod JO JusWIdO[oAap AjIoeded 10y Joaloid ay] o] Joaloid

xujeN ubisaq )o9aload




Nad | wio4 Wd

"981n02 Bulules; NILdVYN
10} $300Q)X8)} d8Aoidwi 0}
(€202 49qWanoN - ZzZ0z
Jaquiaydag) sawip €¢
play a1am sbunesw 1O
Juawanoldwi

dde juswabeuew
abejno pue ‘08foud

jo1id 8y} ‘Ayjioey Bujuresy
uoingusip ayj ssnosip
0} (€202 JoquianoN

- 220z aunr) sawi G
play a1am sbunesw g-|
DM [ed1uyos | juior ay

0051 Ul Bulutes) NILdVN 0
uoeZI|iIN 8y} JO UOHEWLIUOD HINAINO

juswanoidwil
Ajenb o} Bujuiely jo uoneyuswsa|dwii
pue juswdojarsaq :gindinQ

Ayjiqerjeu
anosdwi o} Buluiely jo uonejuswa|dwi
pue juswdojanaq :zindinQ

salnseaw uoponpal
ss0| Jo} Buluiesy Jo uopeusws|dwi
pue yuswdojeraq :Lindino

sndinQ




Nad | wio4 Wd

<S3INSBWLIBNUNOI pue sanss|>

suonipuod-ald

‘0d3V pue NILdVN e
papiroid aq |im 2oBdS S801140 BY |

‘Auadoud asoy) abuelie

0} paaibe 93V pue NILdVN ‘dIN4
‘uone|dwod Jaye Ajjiqeulelsns

pue uonejuawa|dwi 108foid yjoows
ay} ayeyjioe} o} 3@bpng pediayunod
Klessadau Jo uoneoolje Buipnjoul
109014 8y} Joj 010 ‘uondwaxa xe}

syoefoud
10|1d Joj Asessaoau Juswdinbg.
ueder ui Bujuies] -

syjuow @ :uoljenjeAa/buliojiuojy
pue uoneuIploo? joafoid
syjuow 4 :(uoisiniedng
uopoNJsuo) g 09foid 1olid
syjuow G’y

((Aanuns juswalinoold) | 108loid 10)1d

syjuow g :Juswabeuepy

pue aoueUBUIE UOIINGU}SI
syjuow g :ubisaq uonnqulsig
syjuow g :Buluueld uonngusiqa
syjuow g :uonelado

ssauisng uonnqusig/iepesT

pue uoissiwiad Alessadau ‘aoeds ‘soljeloads
901440 ‘spedisjuno) Jadoud ay | Buimoj|oy Jo spadxa yojedsiq-
opIS eldbIN ay 1 apis asaueder ay]

s090sI( Jay}o

Jo} sue|d uoieulwassip buneal) z-v
Butures NILdVN jo uoneoidde

pue D3V Ul JJomawel} Jaale)

J0} sue|d yuswanoidwi jo uonejuasald
pue ‘sisAjeue ‘uonewuoul Buos|0) -
<pindino>

(‘018 ‘dOS

‘spiepue)s |eo1uyoa) Buisinai) suopesado
ssauisng ojul synsal jojid ajesodioou] g
jesodoud jopid

10 uonuawa|dwi pue uoieIapISU0) /
suonelado ssauisnqg

ul anss| Bunoeuix3 ‘Aenins piai4 9
0Q3Vv Uim seniAdy

uojjesisuowap Joj Juswdinba

Buluies) Jo uononsuod pue ubisaq g
(sue|d

yuswanoidwi Bujuiely buuspisuo))
Buiuieny ojul synsai jojid buielodioou|
Yoeqpas)

Buinlb pue sasinod Buluiesy bunenieag ¢
$9s1n09 Bujuiely Bunonpuo) g

101 ‘uonesedald sjeusjew

Buiyoes) ‘sesinoo buiuiesy buiuueld |
NILdVN Yiim seiliAnoy

<€indjnQ 0} LIndinQ 404>

uondwinssy juepodw]

sinduj

SalIAROY




£z0Z _m“w% uedep ul Buiuies )
‘ysnbny pag - Ainr y3sz uedepr ul Bulutea )
_mhw“x uoljes}suowap Joj sanijioe Bulures |
lenjoy
werd 0Q3v 1o} 199f0id J0jid
jusawdinbgy
_mhmumx uonen(eAa Bulojiuopy / uoneulpioo) 108fold
lenjoy
velg Buluuelq sesino) Buluies |
_mhmumx (uoisintadng uoionisuo)) g 109lold 10)id
_mhmumx (Aenung juswainoolyd) | 108foid 1014
lenjoy
uondwaxa|-suoneziuebio pedisjunod uelq juswabeue|y pue sdueUSUIR|N UOHNGUISI
xe} jo Aejeq (g) ay} Aq pajajdwod lenoy
a)ls j0afoud s| aq o) sburjenspun ayj jo uerd uBisag uonnquisig
NILdVN 1e uonoedwoo| Aejop ayj 0} anp saljiAloe lenjoy
pue Bujjlos) pauueld ayj ansind 0y ue Buluue|q uoinquisig
puey jo Aejaq (g)| eiqeun sem wes | padx3 Id
‘Bunesw yosfoud Joid] yOIr Ing ‘€202 Jequiedaq [BNioY uofelsadQ ssauisng uoinqguisiq / Jepeat
DOr PIE 9y Ul Sanss| ody D3V 10} siom| 03 19q0100 Woy pauued ueid
ay} aAjos 0} ssnosid| uonejieisut Jo Aeja@ (1)]  sem yJom pjaly Uiy oy ji9dx3
Im| o Im| I m| I N |II| oI (I |AT|ID\ DT (I
uonn|os oanss| syleway synduj
§20¢C veoe €20e (44114 XA 114 dea)
Buliojiuop uonnqujlsip iamod jo jusawdojarap Ajioeded 10} j3o3load ayl :3)311 }oaloid

€202 ‘19qwiadaq Y39 pajea

Z UOISIDA

uonjesadQ jo uejd aAeIUD L




£20z “hew 151 Y SONIAIOY Uone|oY o__nsn__
suone|ay alqnd
_mhwmx Hoday uonadwo) Hom_En__
sjuawnoaogq/sjioday
uona|dwod [enjoy |enjoy
1o9foad soye sieak saiyl ueld @C_ho.,__co_\/_ 1s0d
_mh_ww% 198yg Buuoyuoyp Jo uoissiwgng
_mh_ww% aa)iwwo) Buneuipioo) juior
BuliojIuUoON
uonnjos anss| syleway Il oI oI oI oI ueld Buuojiuop
G202 202 €202 [44'14 1202 Jeap
_N_HH.H Buiseyd / uonjeang
lenjoy S09sIQ
ueld Jayjo Joj sueld uopeujwassip buneal) gy
lenjyoy JaaJe) Joy sueld Juswanoidwi jo uonejuasald
ueld pue ‘sisAjeue ‘uonewlojul Bupoa|io) L'y
' Indino
lenjyoy (spJepuess [eo1Uyo9) bBuisinal) suonesado
uejd ssauisng ojul s}nsal jojid ajesodioou] g
o) ¢ ploy Ssom sbungoLs fenjoy lesodoud
£-1 OM [B21UYDS ] JUIOF BY] | ue|d «O__Q jo CO_«N«CQEQ_QE_ pue uoneJtspisuoc) /
o ey o lenjoy suolelado
sem AaAins auljaseq ay) .
1O S}NSaJ pazueWWNS 8y | ue|d ssaulsng ul sanssi Dc_uom._u—xm ‘Kanins p@I4 9
wwe_mmcm_&m\mu_.eum%%cﬂmm lenjoy uonesnsuowap Joj Juswdinba
i b i s s et €1 DM [EOIULOSL JUIO BUL ueld Buiulely jo uononisuood pue ubiseq g
lenyoy (yuswanoidwi Buiuresy Buuspisuo))buiuies)
ueld ol synsal jo|id Buiesodioou|
lenjoy Noeqpas)
ueld Buinib pue sasinoo Bulutel; Buienieag ¢
*as1no9 Bulureny 1enjoy
NILdVN 10} $%00q3xa)| ueld 8s1nod Buluiely Buiponpuo) g
w>o_mwﬁ_vwmmm%mwm%ﬂwﬂ [enjoy 101 ‘uoneiedaid
€€ ploy aiem sbunsew 101 ueld s|eusjew Buioes) ‘sasinod Bujuiesy Buiuueld |
2a3V YiMm /-9 ‘NILdVYN Yim G-| : ¢-} Inding
eu
sainseswlauno ! ueder I|I I|I I|I I |I Im|I SaNAY-gNS
2 m:mmﬂ_ 9| sjuswensiyoy |oBINOD
uonezjuebiQ ajqisuodsay G20e veoe €202 (44114 ¥4114 Jea) SaNIAIDY




"$Z0Z dunr o} Aej\ WoJy pejonpuod
alam (yuswanoidwi Ayjenb pue Juswanoidwi
Ayigeral ‘uononpal ssoj [ealuyoa)) buluiely
10 Buipesbdn Joy suonensuowaq Burures |

'$9s4n02 Buluresy s,NILdVN

Jo apeubdn 0} (20z aunr - zz0z Jeqweydas)
sew 1 ploy a1em sbunesw 101
'sainseaw SSNOSIp 0} pue sasInod Bujuresy
S,NILdVN Jo ssausajeudoidde ay} suiwexs 0}
(¥20z 8unr) pjay sem Buneau Yoo ¥ OM
Juswanoidw

dde juswabeuew abejno pue ‘yosfoid joid
ay} ‘Ayoey Buiures uonnqguisip sy} ssnosip

0} (20z 8unr - g0z dunr) sawi 9 play
asam sbunesw ¢-| HAA [B2IUYIS ] JUIOF YL

Jsuiel} NILdVN 8u} Jo
$s0q 8y} 0} BulesH ‘edoueusiulew [enuew jo
uoNen[eAa ‘09si( Ul SpIEPUE]S [BD1UYDS) }S8}
Buiuiesysod ‘se) Buiuiesy-aid ‘esreuuonsand)

‘paysijge}sa aq [jIm ('0}8 ‘seinseaw

19b6pnq ‘si0onuysul ‘yuswdinbs Bujuiel; ‘sjeusjew
Buiyoes} ‘wninouino) waeysAs Buluies v 4
Juswaaoidwi Ajjjenb noge abpamouy

1091109 palinboe Aay) Jeuy) pajen|eas aq |[Im
$9sIn09 Buuresy ayy ul sjuedionied aiow Jo %0/ '€
Ayjgeral Buiaosdwi Jnoge abpajmouy

1091109 palinboe Aay) Jeuy) pajen|eas ad |[Im
$9sIn09 Buuresy ayy ul sjuedionied aiow o %0/ ‘2
'$SO| [e21uyo8)} Buionpal Jnoge abpajmouy

1091109 paiinboe Aay) Jeuy) pajen|eas aq |[Im
$9sIn09 Buuresy ayy Ul sjuedionied aiow Jo %0/ “|

Juswyedap uonnqusip Jamod ayy ui
sJaaulbua jo saniqeded ay) anoidwi o]

@sodind joaloid

(010 ‘obe)|oA) Juswanoidwi Ayjenb

104 Buiutes) NILJVN dU3 ul pasinboe abpsimouy
ay) Buisn ‘alow Jo Q| S UOIIONISUOD pue ubisep
Ul PaAjoAUl s19auIbua 09sI( Jo Jaquinu 8y| €
(1a1vs ‘1d1vS)Angeras aaoidwi

0] Buluies; NILdVN @y} ul pasinboe abpajmouy
ay) Buisn ‘alow Jo Q| SI UOI}ONISUOD pue ubisep
Ul PaAjoAUl s1eauIbua 09sI( JO Jaquinu 8y g
'SSO| [EO|UYD8} BONpPaI

0] Buiuies; NILdVN @u ul pasinboe abpajmouy

*0@3v ul ease osfoud jod ayy ay) Buisn ‘ajow Jo Q| S| UOIIONJIISUOD pue ubisap sanigedeo
0) pajiwi| sI € - | JO sjoays ay} jo abuel ay) 00sI(] WOl paulejqo ejep Jo uojlenjeAy Ul paAjoAul s1eaulbua 09sI( Jo Jaquinu ay] | | suonelsado ssauisng s,00slq @Aoidwi 0
[CERYIEEL)
syleway JUBWAAIYIY uondwnssy juepodwy UOIJBOlIIAA JO SUBS|\ siojedipu] a|qeliiap A|aAndalqo Alewwing aAljelieN
9)IS I9pON
(0a3v) 31d uonnqImISIq AdHId3IT elnqy pue (elnqy) S19jua) buluiel] S,NILdVN :oHS 399loid
0175202 - ¥°'¢20¢ 303loid jo pousd
Tdnoio jebie]
P20z ‘Dune Yy3sz pajea uonnqIIsIq AIdmda[g elnqy (NILJVN) ELSBIN JO aJmisu] bululel] 18mod [euoljeN :Adusaby Bunusuis|du]
€ UOISIDA uonnquISIp Jemod Jo juawidojanap Ajioedes 1oy joaload ay] 9] joaloid
xuje ubisaq yoaloag
Nad | wio4 Wd




<Salnsawidajunod pue sanss|>

suonipuo)-aid

"0Q3v pue

NILJVN & papiroid aq [im aoeds s8oijo ay |
*Auadoud asoyy abueure 0} paaibe D3y pue
NILdAVN ‘diN4 "uonsjdwod Jaye Ayjigeureisns
pue uonejuswa|dwi joafoid yjoows

ay) ajey|ioey 0} 36pnqg Hedisjunod Alessadau
Jo uonesojje Buipnjoul Joafold 8y} Joy

*0)0 ‘uojdwaxa xe} pue uoissiwiad Alessaoau

‘aoeds aoiyo ‘spedisjunod Jadoid sy

sjoafoid
jo1d Joy Auessaoau juswdinbg.
ueder ul Bujurel] -

syjuow

6 :uonenjea/buliojiuoly pue uoljeulpioo) oafold
syjuow

 :(uoisinledng uononssuo)) g 10sloud jolid
syuow G’y :(Aaans jJuswalingold) | 108foid jolid
syjuow

G'6 Juswabeue|y pue adueuUSUIE[ UOHNALISI
syjuow '@ :ubisaq uonnguysiq

syjuow g :Buluueld uonnguisiqg

syjuow

01 :uonesadQ ssauisng uonnqguisiq/iopes
‘saneroads Buimojjo} Jo spadxa yojedsiq-

9pIS BLABIN 9y L

apIg esaueder ay]

s00s|(J Jayjo
Jo} sue|d uoneuiwassip bunyesi) z-v
Buiuiesy NI LdVN jo uoneoydde

pue D@3V Ul JJomawely J9aie)

104 sued yuswanoidwi Jo uonejussald
pue ‘sisAjeue ‘uopewuoyul 6unos|o |-
<pindin0o>

(-01@ ‘dOS ‘spiepuejs

|ea1uyoa) Buisiaai) suonessado

ssauisnq ojul synsai jojid ajelodioou] g
lesodoud joqid

J0 uopuaws|dwi pue uoielapIsuo) /
suonelado ssauisng

ul anssi bunoenx3 ‘AoAns plal4 9
O3V Yim ssipianoy

uopelisuowsp 4oy Juswdinba

Bujuies) jo uononiysuod pue ubisaq g
(sueld

juswanosdwi Bujuiely Buapisuo))
Buiuresy ojul synsau jojid Buiesodioou)
3oeqpas)

Buinb pue sasinoo Bujuiely Bunenieag ¢
$9s4n09 Bujuiesy Bugonpuo) z

101 ‘uoneledaud sjeusjew

Buiyoesy ‘sasinoo Bujuiely buiuueld |
NILAVN Uim ssipianoy

<gindinQ 03 LIndinQ Jo4>

uondwnssy juepodwy

S:

anduj

SonIABOY

Nad |

wao4 Nd

"$Z0Z dunr o} Aej\ WoJy pejonpuod

alam (Juswanoidwi Ayjenb pue juswanoidwi
Ayjgerjal ‘uoonpai ssoj [edluyos}) Buiuies
10 Buipesbdn Joy suonesnsuowaq Burures |
'$9s4n09 Buluresy s,NILdVN

Jo apeubdn 0} (20z aunr - zz0z Jeqweides)
saw 1 ploy a1em sbunesw 101
'sainseal SSNOSIp 0} pue sasinod Buuresy
S,NILdVN Jo ssausajeudoidde ay} suiwexa 0}
(¥20z 8unr) pjay sem Buneaiu JoXoN ¥ OM
Juswanoidwy

dde juswabeuew abejno pue ‘yosfoid joid
ay} ‘Ayoey Buiures uonnqguisip sy} ssnosip

0} (20Z 8unr - Zz0g dunr) saw 9 play
asom sbunesw ¢-| HAA [B2IUYIS] JUIOF BYL

$00s1Q Ut Buiures) NiLdVN 40
uoneZIN 8y} 40 uoneWIUO) HNdiNO

juswanoidwi
Ayenb oy Buiuiesy jo uonejuswa|dwi
pue juswdojaas( :gndinQ

Aungeras
anoidwi 0} Buiuiesy jo uonejuswa|dwi
pue juswdojaas( :zindinQ

saInseaw uoRonpal
$s0| 40} Buluel) jo uonejuawsaldul
pue juswdojans( :LINdiNO

sindino




lenjoy

uedep ui Bulures |

¥202 ‘ounr y3gz pajed

€ UOISIDA

uonjesadQ jo uejd aAeIUD L

€202 ueld
‘ysnbny pag - Ainr y3sz uedepr ul Bulutea )
enjo!
‘pakejap aq ||Im (SI9A0D . ! :ma_nz_x uoljelisuowap Joj} saljljioe) mc_c_m‘_._.
J0JONPUOI pue SI0}08uu0d Umuw_QCz_Oo Sem lenjoy
adAyjjoq ‘yoyms|  NILAVN PUe Oa3v 1o} Joy 198loid 10]1
“(€) pue (g) uonnjos|  Buiyesiq peoy) sel sjeu@jew pue juswdinbe ueid 043V 1o} josioidiond
8A0Qe Se BWES|  |euonippe Jo uol 100foud j011d J0 Alonljeg juawdinbg
_uhw”_‘ uonen|eA3 Buiojuopy / uoiieulpioo?) 108loid
[BNioY Buluuelq sesino) Buluies |
‘a|qissod ueid
SE UOOS Se UOoKoE oxe) [EMOY uolsinledng uononJisuo 238(oid 10]!
pue ejeblysaAul |leys ueid (uorsy S uonony 0) g 09l0id 101id
wea} Jadxa yoIr (€) lenjoy
aqissod A ppa— velg (Aenung juswainoolyd) | 108foid 1014
SEe UOOos se uoloe J0} SI9A0J J0JONPUOD en)ay D
sye) pue sjuswwod sy} 4o juspiooe Buiuing (g) uelq juswiabeue\ pue sdueusjulel uoinquisia
wJiyuoo jleys a3y (z) "poje|dwod lenoy
‘payou jou sey josfoud jojid ueld uBisag uonnquisig
S| uonejejsul 8yy|  Oa3Y 104 uonoadsul [Emoy
Jo}386pnq sy} se uoos S.YSIW3N (2) ue Buiuueld uonnquisig
SE J0BJJUOD JOJORIJUOD ‘Ayjoey Bujuiely Id
pue sainpaooid 8y} Jo uone|ejsul [EMOY uonesadQ ssauisng uonngusiq / Jepes
Buippiq Juswa|dw U} 1o} uoedyRoU ueid
lleus NILAYN (1)]  196pnq Jo Aejeq (1) jadx3
Il | IO ImI| o II| o ANl IO ANl IO
uonn|os anss| syleway synduj
Ggeoe 144\ 4 €202 (44114 [XA114 dea )
BuLI03IUOI\ uonnqujsip 1omod jo juswdojaAap Ajioeded ioj 3o3aload a9yl 9311 399loid




£20z “hew 151 Y SONIAIOY Uone|oY o__nsn__
suone|ay alqnd
_mhwmx Hoday uonadwo) Hom_En__
sjuawnoaogq/sjioday
uona|dwod [enjoy |enjoy
1o9foad soye sieak saiyl ueld @C_ho.,__co_\/_ 1s0d
_mhhw% 198yg Buuoyuoyp Jo uoissiwgng
_mhhw% aa)lwwo) Buneuipioo) juior
BuliojIuUoON
m|I m|I m|I m|I
uonnjos anss| syleway I ueld Buuojiuop
G202 202 €202 [44\4 1202 Jeap
_N_HW Buiseyd / uoneing
lenjoy s09sIQ
ueld Jayjo Joj sueld uopeujwassip buneal) gy
- (bZ0Z 8uUnr) ey sem lenjyoy JaaJe Joy sueld Juswanoidwi jo uonejuasald
Bunssw HOM3OI ¥ DM ueld pue ‘sisAjeue ‘uonewlojul Bupoa|io) L'y
' Indino
lenyoy (spJepuess [eoluyo9) buisinal) suonesado
ueld ssauisng ojul s}nsal jojid ajesodioou] g
(£) PUE (2)| sowy oy proy 21om sbusoots fenjoy jesodoid
anss| 9A0qe Se BWES| g-} om [eawuyosy Juior ayL uejd j0[1d Jo uoielUBWS|dWI PUE UONEISPISUO) /
oo_,nﬁ ST € pototaT lenjoy suonelado
sem AaAins auljaseq ay) . .
1O S}Nsal pazuewwWNS ay] | ue|d ssaulsng ul sanssi Dc_uom._u—xm Aanins p1@I4 9
W) wweqw%wm_“__ w_wu,a%%cﬂmm |lenjoy uolelysuowap Joj Juswdinba
anss| 8A0qe Se WeS| g-| o [eowuypa L JuIor YL ueld Buluresy jo uononisuod pue ubisaq G
lenjyoy (yuswanoidwi Buiuresy Buuspisuo))buiuies)
ueld ol synsal jo|id Buiesodioou|
. ‘pe0e sunr |enjoy y}oeqpas)
0] Aely woul. By sem
Leﬂmc%méwoﬂ_ho ?EF_MW ueld Buinib pue sasinoo Bulutel; Buienieag ¢
*$981n09 Bujuely| |enjoy
SNILAYN 1o apesbdn wer 9s1n09 Buluies; Bunonpuod z
ﬁwwwmm%:wﬂcw_wmw lenpy 101 ‘uonesedaid
ploy asem sbugeew 10| ueld s|euajew Buioes) ‘sasinod Bujuiesy Buiuueld |
2Qa3V YiMm /-9 ‘NILAVYN Yim G- : g-} Inding
eu
) uede I m| I m| o m|I SelIAOY-qNg
SoNSEAUENGO | syewenepy [oBmos | M |4 T | T .
uonezjuebiQ ajqisuodsay G20e veoe €202 (44114 ¥4114 Jea) SaNIAIDY




"JoA paysi|qeisa uaaq jou aAeY sa8sInod Bululel) mau o) sainseaw jJobpng-
‘padojenap usaq sey Ajoedeo si0jonuisul Jo %0/~

(payajdwod 9%,001) ‘paie|dwod usaq sey Ayjioey Bulutely uonnguUisip ay) Jo uone|esu|-
‘padojanap usaq aAey sasinod Bujuies) [eonjoeid mau 1oy sjelsjew Bulyoes) Jo 9%0G-
‘patedaid usaq aAey sasiNod Bululel) WOOISSE[O mau 10} s|elajew Bulyoesy Jo %06-
(pa1a1dwod 9%001) "sesino9 Buiuies) padojarap mau Buipnjour Jepusieo Bulurel) [el1o
G20z pases|al sey NILdVN ‘Padojeasp usaq aAey s8sInod Bululel) WOOISSE[D MON-
“Jej 0s paAalyoe sndjno uo paseq NILdVYN

e paysi|qe)se uaaq sey sa8sinod Bulules) mau Joj wa)sAs Bululel) Jo %09 punoly

¥ 103eipu]

"GZ0Z JO 9IPPIW S} PUNOJE ‘SIoMPp|aly

ylg 8y} Jaye paje|dwiod aq [|im pue JuswdojeAsp Japun aie s8sinod Buiulel) [eonoeld -
'GZ0Z YoJe Ul sasinod Buluies) ayy asesjal

IM NILAVYN "NILdVN AQ s8sinod Bululesy mau Jo asea|al [BIOIJO dU) Ja}Je painseawl
aq |Im yuawanoidwi Ayfenb pue Juswanoidwi AJjigeljas ‘uononpal SSo| [eo1uyoa)
'l ‘sasunod Buluiely mau ay) uo abpajmouy| buuinboe pue Buipuejsiapun jo aaiba( -
"Juswow sIy} Je SI0JesIpUl 8S8Y) JO JUSWAASIYOE

B} SSBSSE 0} JNOIIP SI I ‘PBIONPUOD USA( JOU Sey S8sIN00 Buiules) Mau 8soy) Jo
SSBUBAIJ0BY8 8y} 10} UOIiEN|EAS 80UIS "padojanap usaq aAey JuawiaAoiduwl Ajjenb pue
JuswiaAoadur Ajijiqel|al ‘Uojonpal SSO| [e21Uy29} JO) $8SIn02 Bululel) WOooISSE|D MaN
€-1 Jojeaipuj

Jaules) NILdVN 8} Jo ssoq ay}
0} Buesy ‘eoueusiulew [enuew
JO uofeN[eAs ‘09siq Ul Spiepue)s

|ea1uyos) ‘}s98} Bulutesy-ysod

‘}s9} Bujuien-aid ‘aieuuonsand

‘paysl|qe)ss aq [|im

("03@ ‘sainseaw }abpnq ‘siojonusul ‘Juawdinbas Bujuiely
‘sleuajew Buiyoes) ‘wnjnoind) waysAs buluien y ¢
‘Juswanoidwi Ayjenb

noqe abpajmouy| 1991100 pauinboe Aay) Jey) pajenjers

aq [|IM s8s1n0d Bulurel) ayy Ul syuedioned aiow Jo %0/ '€
‘Anqenjal Buinosdwi

noqe abpajmouy| 1991100 paiinboe Asy) Jeyy pajenjers

a9 ||m sasinood Bulurely ay) ul syuedioned aiow 1o %0/ ‘2
'$s0| [BOIUYDS) Buldonpal

noqe abpajmouy| 1991100 palinboe Aay) Jey) pajenjers

aq [|IM s8s1n0d Buluresy ayy ul syuedioned aiouw Jo %0/ |

s199ulBUB JO sl

Juswyedap uonnqusip Jomod ayj ul
qedeo ay} anoidwi 0
@sodind 399l01d

0a3v
ul ease joafoud jo|id By 0} payiw|
1 ¢ - | JO sjoaye ay) jo abuel ay)

Syieway

JUSWISASIYDY

UoRAWNSSY Juepoau]

0osig
wioJy paulejqo ejep Jo Uolien|eas

UONESIIBA JO SUEB

(-o1@

‘abeyjon) Juswanoidwi Ayjenb Joy Buiuiesy N|LdVYN @Y} Ul

paJinboe abpajmouy ay) Buisn ‘aiow Jo Q| SI UOKONISUOD
pue ubisap Ul paAjoAul s19aulBUS 09sIQ JO Jaquinu dY1 €
(1aIvs ‘Id1vS)Aungeral aaoidwi o) Bulurely NILYN au} ul
paiinboe abpajmouy ay) Buisn ‘siow Jo Q| SI UOKONIISUOD
pue ubisap ul paAjoAul sieaulbus 09sIQ JO Jaquinu dy1 g
'$S0| [BOIUYDS) 99npai 0} Bulures) NI LdYN au ul

paJinboe abpajmouy ay) Buisn ‘aiow Jo Q| SI UOHONIISUOD
pue ubisap ul paAjoAUl s19auIBUS 09sIQ JO Jaquinu ay] |

SIOJESIPUI SIGEBHBA ABATORIG0

suonjesado ssauisng s,00s1Q dAoidwl 0

€05 [[€10A0
ATEWIWNG SANEIIEN

520z ‘Aienigad ygl pajea

Wad | wio4 Wd

 uoIsian

xujey ubisaq 3oafoad




<S3INS3aWLIdIUNOD pue SaNss|>

suonIpuo)-aid

003V Pue NILdWN 18

1noid aq 2oeds sa01j0 8y |
‘Auadoud asoy) abuese

0) paaibe D@3V pue NILAVN ‘diN-
‘uone|dwod Jaye Ajjiqeuleisns

pue uonejuswsajdwi Josfoisd yjoows
ay} ajey|ioey 0} 196pnqg pedisjunod
Kiessaoau Jo uonesojie Buipnjour
109(01d 8y} 10} "0}0 ‘uoidwaxa Xe}
pue uoissiwiad Aiessaoau ‘eoeds
90140 ‘suedisyuno) Jadoud ay

pa)

sjoafoid
jo|id oy Auessaoau Juswdinbg .
ueder ul Bujurel]

syjuow

6 :uolien|eA3/BuLIo}iUO)y PUE UONEUIPI00D Jodfoid -

syjuow Gy :Buluue|d sasino) Buures] -

syuow 4§ :(uoisiasedng uononiisuo)) g 10aloid jojid -
syjuow G :(AeAins juswainoold) | 108foid Jojid -

syjuow G'g :Juswabeue|y pue souBUBIUIE UOHN

isig -
syjuow g6 :ubisa@ uonnquisiq -
syjuow 6 :Buluue|d uonnquysiq -

syjuow | :uonesadQ ssauisng uonnquysiq/iopes -

‘saneroads Buimol|oy jo spadxe yojedsiq.

SPIS eHSBIN aUL

apig esaueder ay |

$09s1Q Jayjo
Joj suejd uoneuiwassip buneai) z-y
Buuies) NjLdVN Jo uoneoidde

pue 93V Ul JJomawel) 19aJe)

10} sueld yuswenoidwi jo uonejussaid
pue ‘sisAjeue ‘uonewuou; 6unos|j0 |-t
<pindino>

("01@ ‘dOS ‘spiepuels

|eojuyoa) Buisinal) suonelado

ssauisng ojul synsau jojid ajesodiodu) g
|lesodoud jojid

o uonuswajdwi pue uoneIspISUY) £
suonjesado ssauisng

ul anss! Bunoesxg ‘Aeains pjal4 9
a3V YNm SOy

uojjesjsuowsap Joy juswdinba
13 JO UOONIISUOD pue ubiseq G
(sueid

juswanoidwi Buiuresy Bulspisuo))
1eJ} ojul synsau jojid Bunesodioou ¢
Joeqpasy

Buialb pue sesinoo Buuiely Bunenjeas ¢
$98s1n02 Bujuresy Bunonpuo) g

101 ‘uoneledaid sjeusjew

Buiyoes) ‘sesinoo Buiuiel buluuedq |
NILdVN Yim sanianoy

<gindinQ 0} LindinQ Jo4>

spompial yig Bulnp

paje|dwoo aq [jim Saul| uonNAISIP ANLL
UO SJ9A0D JOJONPUOD BU} JO UOIe|[EISU|-
‘uiBaq |im Buoyuow

pue uonjesado ojui ind aq [|IM JOpad);
uonNquISIP A €€ MU 38U} PUB PajoBUU0D
aq [|IM UYO}IMS Xeaiq peo| sy} ‘uolippe

ul Spompjal yig Buunp pajejdwod aq [im
$10}09UU00 8dA} 3|0q BY} JO UONE][EISU|
0a3v(z)

“Yiompjal yig Buunp pajonpuod

aq [m Ayjroey Bulutey uonnquisip
ay) Buisn 101 Joj Buiues) [eanoeid-
NILAVN(L)

Wad | wio4 Wd

| uondwnssy juepodw syndu| SalIAOY
‘520 Asenuer
ul play Sem so9si( 0} S8SIN0S Bululel} Mau S,NILdYN 89nposul 0} doysyIom auljuQ-
‘NILdVN AQ pajoeIjuod J0joejuod e Y)im Sjusjuoo
Buiutes-3 ey} ojea10 [Im pue ‘BujuiesT-3 8q O} SJUBJUOD BY} PAUILLIB}EP SBY NI LAVN-
'S9INSEaW SSNISIP 0} pue s8sIn09 Bulues} s,N|LdVN JO ssausjeudoidde s00s1 ul Buiuies N LdWN JO

ay) sulwexa 0} (Gz0z Alenuer - 420z aunr) sawi & play aiem sbunssw ¢ OM-

"pasealoul aq 0} spasu ajel Aljus ejep ay pue ‘Alojoejsijes

jou sI 80110 |euolbay yoea Jo sniels Aljuse ejep ay) ‘JleremoH ‘apim-Auedwod

N0 Pajj0J SEM JI pUB ‘€Z0Z dunr ul 9d3y Aq padojersp sem ddy juswabeuely abeino-
v20e

Jaquiaoa( ul pajeje|dwiod usaq sey NILdVN 4o} Aljioey Buiurel) ay) Jo uone|eisul 8yl -
‘paja|dwod sey NI1dVN Pue D3y Joj sjeusiew pue juswdinba josfoid jojid jo Atanlleg-
*Gg0oz Aienige o) Azenuep

woJj pajonpuod atem Buluiesy jo Buipeibdn soy suonensuowaq Bululely puodss 20z
aunp 0} Aep\ wolj pajonpuod a1em (Juswaaoidwi Ayjenb pue juswanoidwi Ayjiqeras
‘uoronpail sso| [ealuyoa)) Buuiely jo BuipesBdn toy suonessuowsq Bulules) ysii4-
's9s1n00 Bulute) s,NILdVN

1o epeubdn o) (Gzoz Auenuer - zzoz 19quejdas) sewiy 86 pleY aiem sbunesw 101 -
Juswanoidwi

dde juswabeuew abejno pue ‘}oafoid joid ayy ‘Ayjioe) Bululesy uonngulsip 8y} SSNIsIp 0}
(Sz0z Asenuer - 2zoz aunr) saui 65 PlaY aom sbuneaw g-| OM [BOIUYOS L JUIOf BYL-

UoNEZI|IIN BY} JO UOleWUO) HINdINO

Juswarodwi
Ayjenb Joy Buuresy Jo uonejuswaldwi
pue juswdojeasq :giNdiNO

Aynqenes
anoidwi 0 Buurel Jo uonejuswa|dwi
pue juswdojeaaq :ZiNdinO

SaINSEaW uonoNpal
$s0| Joj Bujures) jo uonejuswaldul
pue juswdojereq :LIndino

S;INANO




|lenjoy

ueder ul Bululed |

€20¢ ueld
ysnbny pag - AInr y3sz uedep ui buluresy
. |enjoy
20z 19qusoaqy uoneJjsuowap 1o} sailjioe) buluiel |
ul pajaleldwod usaq sey NILdVN 404 ue|d
Ayioey Buiuresy ey} Jo uoieeisul oy |- |enjoy
‘paje|dwiod sey uelg 0d3v 1o} wow.—OLQ 10|Id
NILdVN Pue OQ3y 10} s|eusiew pue
wawdinba 108foid j011d Jo AlaAljeQ- u_-._@En-_: UN
|enjoy
ued uonen|eAg BuLioyuoy / uoneuiploo?) joalold
|enjoy
ued Buluue|d sasino) Buluies |
_mh_auw% (uoisinladng uononaysuon) z 108loid 10)d
_mh_auw% (AeAing juawainooud) | 108loid 10]id
|enjoy
Jelg Juswabeuel\ pue soueusjulely uonngLisiq
|enjoy
Jelg ubisag uonnquisig
‘uonenp Emoy
Joaloud ayy uiypm Ue Buiuueld uonnqgusig
1sfoud joi1d DAV 8yl — w_
‘Bunpesw| jo synsal ayj Jojuow Aetdind uonelsadQ ssauisng uonnqlysiq / Japea’
DO UG 94} Ul uoneinp 0} swy Jo pouad ueid
1o8loid ayj ssnosig] e Buunsua ul Aynoiiq ja9dx3z
Im|(o Im|(o Im|(o Al |II ([T Al |II ([T
uolnjos aNnss| SyJeway sinduj
Geoe veoe €ecoe ceoe Leoe Jea)\
Buriojiuop uonnqusip 1aMod jo jJuawdo]aA3p Ajioeded 10} )o3load ay] :3]311 }oaloid

gzoz ‘Aaeniqaq yig L pajyeq

{ uUoIsIap

uoneisadQ jo uejd dA13RIUD L




£202 ‘KeW IS ey SaIIAOY Uoe|eY o__%n__
suolje|ay aliqnd
_mhww% Hoday uons|dwo) uow_ohn__
sjuawnoaoq/sjioday
uona|dwod [enjoy |enjoy —
309foud Jayye sieak saiy | ueld mc_._ou_co_\/_ 1sod
lenjoy
uelg 199yg Bulo}lUo| JO uoIsSILgNS
_mhww% sapiwwo) Buieulpiood juior
Buriojiuoy
Il | I Il | I Il | I Il | I Il | I
uonn|os anss| syleway ue]d Buuojiuop
G202 202 €202 [44114 1202 ELIN
enjo’
_=M_n,_q Buiseyd / uoneing
lenjyoy s00sI(
Saven ot ueld Jayjo Joy sueyd uopeujwassip Bunesid z'y
o103 2t oReR 1LV Do r [enjoy 19a1e7) Joj suejd Juswanoidul Jo uolejuasald
o o ming) ueid pue ‘siskjeue ‘uoneuuiojul 6uos|ioD |y
'y Indino
|enjoy (spJepueys |eoluyoa} Buisinal) suonelsado
ueld ssauisnq ojul sjnsa. jojid ajelodioou) g
(9%02)uonesado ssauisng |lenjoy jesodolid
100004 | s 53y o wewenoidu (%02)(epe0] d d
Joud 5Q3Y 8y o Aeleg JeH 0dv) 190id 01 0g3v] ue|d 10]1d jJo uojejUBWS|dWI pUE UOIJRIBPISU0) /
|enjoy suonelsado
oo it oS o0 ueld sseulsnq Ui senss| Bunoenxg ‘Aeains pieid 9
lenjyoy uoljelysuowap Joj Juawdinba
ueld Bujurely Jo uoonsuod pue ubisaeqg G
|enjoy (yuswanoidwi Buiuiely buuspisuo))Bbuluiesy
ueld ojul synsai jo|id Bunelodioou)
lenjoy yoeqpasy
506k
m:_c_m_monmwﬂ____mw ueld Buinib pue sasinoo Buluiesy buizenjeas ¢
Buisn Buluiely [eonoeid-| |enjoy
(%001)NILAVN Joj Aujioey uela 8snoo Bujutes} Bunonpuog g
Buiures uonnquisig T
(%406)595In00 BUILIEN lenjoy 101 ‘uoneledaud
S.NILAVN 40 BuipeiBdn- ue|d sjeuajew Bujoes) ‘sasinood Bulules Buluueld |
003V UM /-9 ‘NILdVYN YUM G-| : g-| IndinQ
eu
sainseawlajuNo uedepr Im|I Im|I Im|I Im|Io m|I SaIAY-qNg
° m:wm«_ 9| sjuswensiyoy |eBiNOD
uonezjuebio ajqisuodsay G202 vzoe €202 (44114 1202 ELL)N SanRIAIDY




(payaldwod 9%0%) ‘Buipuny g4y Buisn pajealo

aq ||IM 95102 Bululel} WOOISSE[D 8y} JO JusjU0d Bujuies|-a ay] -
(pajedwod %001 ) ‘padoj@rsp uaaq sey Ayoeded siojnisu| -
(poyo1dwod %001)

‘paje|dwod uaaq sey Ayjioe) Buiuiely uonnguisip ayj Jo uone|ejsul -
(po¥o1dwod %001 ) "pejejdwod

usaq aAeY s9sIn09 Bululel) [eonoeid mau oy sjeualew Buiyoes -
(payesjdwod

%001) ‘padojanap usaq aAey sasinod Bujules) [eanoeld man -
(po¥o1dwod %001) "pejejdwod

u9aq aAeY S9sIN02 Bululel) WooIsse[D Mau oy s|elajew Buiyoes -
(paye|dwod 9,001 ) "sasinod Bujuiesy padojarsp

Aimau ayy Buipn|oul Jepusjes Bujulely [BIDI0 GZ0Z pPases|al sey
NILdVN "padojensp usaq aney sasinood Bululel) WooISSE|D M -
“Jej 0S panalyoe syndino uo paseq N|LdVN Je paysl|ge)sa

usaq sey s9s1n0d Buiuiel) mau 1oy waysAs Buiuiely Jo %06 punoiy
¥ 10jedipu|

‘lom puejsiepun
0} wayy Joj ybnous poob alem poyjew Buiyoes) pue sjeusjew

8y} pue uonewlojul Alessadau pue jueasjas papiaoid Bujulesy

8y} ‘uonedysuowsp Buluresy ul pajedionied oym seaulel) [ppow

10 y0eqpPas) 8y} wouy Buibpn( ‘1eremoH ‘Buuiel ayy ul payedionied
Sey auo ou ‘NILdVN Aq pases|al usaq Apealje aaey josfoid

ay} ybnouyy padojanap sbuluiel) Wooisse[d mau ybnoyy uanl -
‘padojanap

u9aq oAeY JUSWBACIAW]
‘UONONPal SSO| [E21UYD3} O} S8SIN0D BUlUIRI) WOOISSE|D MO -
€-1 J03ed1pU

Jauresy NILAVN 8y

40 ss0q 8y} 0} BuesH ‘eoueusjulEW
|enUBW JO Uonen|eAs ‘09siq

Ul splepug)s [edluyos) ‘ysa} bulurel
-}sod ‘s9} Bujuien-aid ‘asreuuonsanp

‘paysi|gelsa aq [|Im (08 ‘sainseaw

196pnq ‘siojonusul ‘yuswdinbs Buluiel ‘sjeusjew
Buiyoes} ‘wninoLIn) waysAs Buluie v 4
Juswanoidwi Ayjenb noge abpsjmouy 3081100
padinboe Asy} Jeuyy pajen|eAs aq ||Im Uonesuowap
Buuies; ayy ur sjuedioned siow 10 %0/ €
*Ayngeral Buiarosdwi Jnoge abpajmous 1081100
pauinboe Asy} Jey} pajen|eAs aq ||Im Uoleljsuowsp
Bujuresy ayy ur syuedioed aiow 10 %0/ 2

'$S0| [B21UYD3) Buionpas Jnoge abpsjmouy 1091100
padinboe Asy} Jeuyy pajen|eAs aq ||Im UoiesuoWap
ed aiow 10 %0/ '}

yuawyedap uonnquysip Jamod auj ul
slaauibua jo saiqeded ay) anoidwi 0]

@sodind joaloid

Juswanoidwi Ayjenb Joy uonesysuowsp Buluiely

NILdVN @y} ul pasinboe abpajmous ayy Buisn ‘gl SI UO}ONJSUOD
pue ubisap ul paAjoAul sieauIbus 09sI( JO Jaquinu 8y €
‘Ayngeral anosdwi 0} uonesysuowap Bujurely

NILJVN U} ur paiinboe abpsajmouy auj Buisn /| sI UOONISUOD
pue uBisap Ul paAjoAul siaaulbus 09sI( Jo Jaquinu 8y g

'SSO| [BOIUYDS} 9oNpal 0} Uonelisuowap Bujuresy

NILdVN @y} ul pasinboe abpajmous ayy Buisn ‘gl SI UOONISUOD
pue ubisap ul paAjoAul sieaulBus 09sI( Jo Jaquinu ay] |

‘0aav
ul eale Joafo.d jojid ayy 0} paywi|
SI € - | JO s}oaye sy jo abuel sy

Syleway

JUBIBABIYDY

oosiq
wioJ} paulejqo ejep jJo uoienjeAs

(012

‘abeyjon) yJuswanoidwi Ayjenb Joy uonesysuowap
Buiuiely N11LdVN 8y} ul paiinboe abpajmouy

ay} Buisn ‘aiow Jo Q] SI UORONISUOD pue ubisap
Ul paAjoAul sisaulbus 09sIq JO Jaquinu By €
(1a1vS ‘1dIvS)Aniqeljas eroidwi 0} uonessuowsp
Buiuiely NI1LdVN 8y} ul paiinboe abpajmouy

ay} Buisn ‘aiow Jo Q] SI UORONISUOD pue ubisap
Ul paAjoAul sisaulbus 09sIq Jo Jaquinu 8y g
*SSO| [ED1UYD3) BONPAJ 0} UolE)SUOWSpP

Buiuiely NI1LdVN 8y} ul paiinboe abpajmouy

ay} Buisn ‘aiow Jo Q] SI UORONIISUOD pue ubisap
Ul paAjoAul sissulbus 09sIq Jo Jaquinu ay] |

suonesado ssauisng s,00s1q @A0idwi 0

€09 [[eJeAQ

uondwnssy juepodu]

UONEDIIaA JO SUES |y

siojedipuj ajqeyldA Ajaaoalqo

Alewiwing aAnjelIeEN

S202 ‘1990300 WOE pajed

Nad | wiod Wd

G UOISIDA

xuje ubisaq 3oaload




<S3INSdaWIdAUNOD pue sanss|>

uoj-aid

*0Q3V Pue NILdVN

Je papinoid a1om soeds s8I0 8y |
‘Auadoud asoyy

sbuelle 0} paaibe D3V pue NILdVN
‘dINd "uone|dwod Jaye Ajjiqeurelsns
pue uonejuswsa|dwi osfoid yjoows
ay) ayey|ioe} o} }obpng Jediayunod
Aiessadau Jo uoneooje Buipnjoul
109014 8y} Jo} "0)e ‘uondwaxa

Xe)} pue uoissiwiad Aiessaoau ‘eoeds
2010 ‘spedisyunog Jadoud ay

sjoafoud
jo|id Jo} Aressaoau yuswdinby .
ueder ul Buuies) -

syjuow g'g

:uofyen|eAg/BbuLIojiuUo|\ pUE UOHEUIPI00Y J08foid -

syjuow G :Buluueld sesino) bulues] -

syuow

G’ :(uoisiauadng uononiisuo)) g 3o8foid jojid -
syuow / :(AsAins juswainoold) | 103foid 10114 -
syyuow

G'g Juswsabeueyy pue soueuSjUlel UoHNQUISI] -
syyuow | :ubise@ uonnquysiq -

syjuow 6 :Buluueld uonnquisiq -

syyuow

|| :uonesadQ ssauisng uonnquisig/iepes -
‘saleroads Buimojjoy jo spadxa yoyedsiq

SPIS EHSPIN a4 L

opIg esaueder oy

S008I J8Y30
Joy sueid uoneulwassip bunesi z-v
Buluresy NILdVN jo uoneoydde

pue D3V Ul HomaWel) Jaaie)

1oy sueld Juswanoidwi Jo uonejuasald
pue ‘sisAjeue ‘uonewuoju 6unos|09 |-
<pINdinO>

(930 ‘doSs

‘SpJepue)s [eoluyos) Buisiaal) suonelado
ssauisng ojul synsal jojid sjesodioou] g
|lesodoud jo1d

J0 uonuawa|dwi pue uoleIapISuoD L
suonelsado ssauisnq

ul enss| Bunoenx3 ‘Aemins piai4 9
003V Yim saliAnOY

uoneJssuowap Joy Juswdinba

Buluresy Jo uononsysuod pue ubisaq g
(sueld

yswanoidwi Buluresy Buuapisuo))
Buiuresy ojur synsal jo|id Bunesodioou) 4
3oeqpas)

Buinlb pue sasinod Buluies bunenjeas ¢
s9s4n02 Bujuiel bunonpuod g

101 ‘uonesedaid sjeusiew

Buiyoesy ‘sasinod Buluresy Bujuueld |
NILdVN Yim ssiiaoy

<gIndinQ 0} LIndinQ Jo4>

uondwnssy jueyodwy

syndu|

SORIAROY

Nad | wiod Wd

‘Juaiolye aiow s| Bujuiely [leusaixa (1)

Jo Bujuiely jeutsyul s,0Q3Y Aq palanod jou ale sjuajuod asoym (1)
‘oseo

ul $8s1n09d Bululesy NI LdVN S8zi|iin ‘09sIq [epow e se ‘Qq3y -

“(zzq) LSMYOMLIAN NOILNgIYLSIa

¥O4 INFWIAOHINI ALITYND YIMOd. PoWEU 8S1N0d
Bululesy mau se pasesjal SeM }I pue 8sInod Buluiel WooIsselo
Buiysixa ay} 0} pappe aJam uoljeue|dxa pue asI01axa ‘SjuUsjuU0d MaN -
"(€2A) SYYOMLIN NOILNGIYLSIa

YIMOd HO4 INFWIAOHdI ALITIGVITIY, PSWEU 8SIN0d
Bululesy mau se pasesjal SeM }I pue 8sInod Buluiel WooIsselo
Buiysixa ay} 0} pappe aJam uoljeue|dxa pue asIolaxa ‘SjUsjuU0d MaN -
(91.0) .SINDINHOIL NOILONATY

SSO71¥IMOd YHOMLIN NOILNGIYLSIQ. PWERU 8SIN0D
Buluiesy mau se pasesjal SeM }I pue 8sInod Buluiel WooIsselo
Buiysixa ay} 0} pappe aJam uoljeue|dxa pue asI1axa ‘SjuUsjuU0d MaN -

$00s1Q Ul Bulules) NILVN JO
UONEZIIIIN BY) JO UOHBUWLIUOD HINAINO

Juswanoidwi
Ayjenb Joj buiuresy jo uonejuswaidwi
pue swdojaraq :gindino

Aunaetjol
anoidwi 0y Bulurely jo uonejuswaiduwi
pue swdojaaaq :zindino

SaInseaw uononpal
$50] Joj Bululel jo uopeyuswaldwi
pue juswdojarsq :LINdiNQ

sind;no




lenjoy (spsepuejs |e21Uy99) buisiAal) suoljesado
(%06)uonesado ssauisnq uelq ssauisnq ojul synsai joid ajelodioou] g
$,003V Jo Juswanoidw] -
(%06)(1opoad LEH lenjoy |lesodoid
‘6202 Joquisoaq Jo pus| 0dV) 109[0ud Jo1d ATV - ueld 10|1d Jo uonejuswa|dwi pue uolelapIsuoc) /
ay) Aq sainseaw Ajunoas .oo_wﬁ_ 8y} Je papodel lenjoy mco_um._mao
d - sem AaAIns aullaseq ayy .
awelduw [leys z_ﬁ_w_w_s 10 Somaes pombeG s ueld ssaulsng ul sanssi Buipoesx3 ‘Aeains plai4 9
Buiues UoRNGUISIP By} lenjoy uoljesisuowap Joy Juswdinba
e us|0)s a1am saum Jaddoo
DU So/qo 150d05 DUIOS - ueld Bujuiely Jo uoponJsuod pue ubiseq G
lenjoy (yuswanoidwi buuiesy bupspisuo))buluiely
“uoneinp j0afoud ue|d ojul synsaJ jojid Buneiodioou|
ay} uiym joafoud joid O3V
ay} JO S)|nNsal 8y} Jojuow (%06)AM108} |enjoy Yoeqpas)
0} 8w Jo poued & Bupnsus Buiuien uonngUIsIp ueid BulAlb pue sesinod Bujuiely Bunenjea ¢
utAnoyp st asey | - Buisn mr._z.__w_ o108l -
y e [BonSsd [enioy 9s1n09 Bujuiesy Buionpuo) g
s T i
pua ay} Aq s8sIN0o Bulules) 1l nqLast -
|eonoe.d padojenap Ameu|  (%001)s8s1n00 Bulutes [enjoY 101 Co_um‘_mam._a
o) asealel [IRYS NILAVN -|  S.NILdVN jo Bupeibdn - ueld s|euajew Buioes) ‘sasinod Buluiesy Buluue|d |
0a3V YHM /-9 ‘NILAVN YIM G-| : ¢-| Indino
SaINsesw.ajuno) eusbiNoo| ueder Im|I I I Im|I N (Il (I N (II (I SaBIARDY-gqns
g onss| SjusWBA3IYDY
uoneziuebiQ ajqisuodsay 14114 144\ €e0e zecoe Lzoe ELON SanRIAIDY
€202 _NFHM« uedep ul Buluies |
C -
3snbny pag - Aine Ysz uedep u1 bulures |
_mh_.w_uu uoijensuowap oy sanioey Buiurel |
'GZ0Z Jequieoa( Jo *PadUBWIWIOD lenjoy
pus au} Aq J9pas} €LH/LEH 1ou sey Japasy gLH/LEH| "+20z Jequisoaq ur pajele|duwiod ue 0Qa3v Joy 108foud 10iid
ody ey} Joj uonjesado|  ody ayj Joj Ul UORNQLISIP uaaq sey NILdVN 4o} Ayjroesf Id
By} ©oUBWIWOD [leys DAY -| pedoo e se uonesado ey -] Buiuies; sy} Jo uone|EISUl BY] - u-@Ea-_-.-nvm
lenjoy
verg uonenjea3 Buliojuoyy / uoljeuipioo? Josfold
[enioy Bujuue|d sesino) bBujuiel |
ue|d
_m.H_M_uH (uoisiniadng uononuisuo)) g 1098fold 10iid
_m.H_M_uH (Reming yuswainoold) | 108f01d 10]1d
lenjoy
uely juswabeuel pue sdueusjulely uonnguisiq
lenjoy
weld ubiseq uonnquisig
lenjoy
weld Buluueld uonnguisig
lenjoy
uely uonesadQ ssauisng uonnquisiq / Japea
J1adx3gy
Im| I Im| I Im| I ANl (I | I ANl ([II | O
uonnjos anss| syleway synduj
14114 2o €e0e [44\r4 XA 114 ELON
Burio3Iuop uonnqujsip Jomod jo juswdojaAap Ajideded 1o} 3d9load ay] @1l 3o9loid

S202 ‘1990320 Y30€ pajed

G UOISIDA

uonjesadQ Jo uejd aAneIUd L




€202 ‘AenIsLe

[enjoy

SNIANOY Uole|RY o__%n__

ue|d
suone|dy alqnd
*9z0z Ateniga4 Aq paniwgns |enjoy
aq M poday uopejdwo j0afoid sy ueld tOQ@N_ CO_H.Q_Q wo) ﬂow_.o‘_n_ _
sjuswnsogq/spoday
uonedwoo |enjoy lenjoy
199foud saye sieak saay L ue|d mc_._oy_co_\/_ 1s0d
_mhw_u«.“‘ 198yg Buliojuop Jo uoissILgng
_mhw_u«.“‘ sapIwwo) Buneuipioo) o
Buriojiluoy
I I I I I
uoinn|os aNnss| S)leway uejd mﬂ_‘_Ou_COE
[4'14 202 (4114 (4114 (4114 Jeap
enjo
! SM_H Buiseyd / uoieang
[enjoy $00sIq
'920¢ A1eniga o pus | (%0) ‘Buipuny qdy Guisn ueld Jayjo Joy suejd uoieuiwassip bunesi) z'y
sy} Aq syusjuoo Bujues| pajeald aq (M 8sINo:
- 40 uonesedsid oy Buiies wWoosssep oy 40 [enjoy Jsale) Joj sueld Juswaaoidwi Jo uonelussaid
9)9|dwo [|eys NILAVN -| sjusjuod Bujuies|-a ay] - ue|d pue .w_w>_mcm ‘uonewJojul mc_uom__oo 'y

'y indino




Annex 4. Minutes of Discussion of JCC meeting



Annex-4

thelst JCC

MINUTES OF DISCUSSIONS
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
RELEVANT AUTHORITIES OF THE FEDERAL GOVERNMENT OF NIGERIA
‘ ON
THE PROJECT FOR CAPACITY DEVELOPMENT OF POWER
DISTRIBUTION

Abuja, 19t October 2022

Woro & LY

Mr. Susumu Yuzurio Engr. Briskilla Sapke

Chief representative Director of Distribution

Japan International Cooperation Agency The Federal Ministry of Power (FMP)
(JICA) The Federal Republic of Nigeria
ngﬂ;&

Mr. Ahmed Bol;ﬁh\o: MW

Director General Head of Network Planning and Investment
National Power Training Institute of Abuja Electricity Distribution Pls. (AEDC)
Nigeria (NAPTIN) The Federal Republic of Nigeria

The Federal Republic of Nigeria



Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 8" of September to the 215t of October 2022. JICA Team is entrusted by JICA to undertake
the consulting services for the project for capacity development of power distribution
(hereinafter referred to as “the Project”).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC”) on the
Project was held on the 13" of September 2022 and JICA Team and representatives of
relevant authorities of the Federal Republic of Nigeria discussed and agreed on the issues
related to the Project described in Main Points Discussed.



Main Points Discussed

1. Approval of project related documents

Work Plan, Project Design Matrix (PDM) and Plan of Operation (PO) presented by JICA Team
were approved by JCC. Objectively Verifiable Indicators of PDM were set based on the
results of Baseline Survey and agreed by JCC. In addition, minutes of JCC meeting is

attached to this Minutes of Discussions as a detailed record of discussions.

2. Training equipment for NAPTIN
2.1 Outline
(1) Objectives
Objectives of Distribution Training facility for NAPTIN are to improve the capacity of linesmen
at distribution companies in terms of;
(i) fault detection,
(i) fault recovery,
(i) maintenance and
(iv) repair
of overhead and underground distribution network in order to reduce outage time and

improve reliability of power supply.

(2) Location
NAPTIN’s headquarters in Abuja

(3) Outputs
Expected outputs of the facility are to improved capacity of linesmen in terms of (i) to (iv)
described above.

2.2 Scope of procurement
The followings are the tentative list of training equipment to be procured by JICA.
(1) 33kV overhead lines with accessories
(2) 33kV underground cables
(3) 33kV/415-240V distribution transformer
(4) 33kV section switches
(5) Cabile fault detector (High voltage DC insulation tester)
(6) Phase detector

2.3 Securing a plot for training equipment _
NAPTIN shall secure a plot within the premises of NAPTIN’s headquarters in Abdja for the
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installation of training equipment to be procured by JICA. Approximated area required for the
installation is approximately 80m x 50m. NAPTIN shall level the plot and remove any
obstacles from there at its own cost to make it ready for the installation of the training

equipment.

2.4 Budget for installation
NAPTIN shall secure necessary budget for the installation of training equipment to be

procured by JICA.

2.4 Procurement and installation schedule
The following schedule for procurement and installation was agreed by JCC.
(1) Bid announcement: December 2022
(2) Bid opening: January 2023
(3) Delivery of equipment to the site: June 2023
(4) Completion of installation: October 2023
() Start training using the procured equipment: January 2024

3. Pilot project for AEDC
3.1 Outline
(1) Objectives
Objectives of AEDC’s pilot project are;
(i) to demonstrate the measures of technical loss reduction, reliability improvement and
quality improvement (voltage improvement) in AEDC’s distribution network and
(i) to measure and evaluate the effect of the measures for dissemination at AEDC and

other distribution companies.

(2) Location
33kV feeder H31 for 1 x 45 MVA, 2 x 1T00MVA, 132/33kV Apo Transmission substation

(3) Outputs
Outputs of the pilot project are reduced technical losses, reduced down time, reduced

frequency of outage and improved voltage profile.

3.2 Scope of procurement

The followings are the tentative list of equipment to be procured by JICA.
(1) Power pole
(2) Conductor
(3) Underground cable

) Set-



(4) Ground wire

(5) Line post insulator

(6) Suspension insulator

(7) Lightning arrestor

(8) Accessories (Cross arm, Stay wire, etc.)
(9) Section switch (33kV, PAS)

(10) Bolt type connector

(11) Polyethylene conductor cover

(12) Phase detector

3.3 Approval and permission
AEDC is responsible for obtaining necessary approvals and permissions from relevant

authorities to install the pilot equipment.

3.4 Budget for installation
AEDC shall secure necessary budget for the installation of pilot equipment to be procured by
JICA.

3.5 Procurement and installation schedule
The following schedule for procurement and installation was agreed by JCC.
(1) Bid announcement: December 2022
(2) Bid opening: January 2023
(3) Delivery of equipment to the site: May 2023
(4) Completion of installation: June 2023
(5) Start training using the procured equipment: January 2024

4. Other relevant issues

(1) Tax exemption

The Federal Ministry of Power (FMP) is responsible for tax exemption for the equipment to
be procured by JICA. If the FMP pays the tax imposed on the equipment on behalf of the
Supplier, the FMP shall secure necessary budget for the fiscal year of 2023 and pay the tax
in a timely manner. In case the FMP is not able to pay the tax in a timely manner and the
Supplier pays the tax for custom clearance, FMP shall reimburse the paid tax to the Supplier

as soon as possible.
(2) Donor coordination

The objective of AFD’s vocational training project at NAPTIN is to provide basic skills and

knowledge to new or junior employees at Electricity Supply Industry of Nigenja while JICA’s
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capacity development project aims at providing practical skills and knowledge on technical
loss reduction, reliability improvement and power supply quality improvement (voltage
improvement) for experienced engineers at distribution companies. Since objective and
target trainees are different between AFD and JICA, there is not overlapping in two projects.
However, AFD and JICA will exchange the progress and contents of their project in a timely
manner to avoid any duplication and enhance synergy of the projects.

(End)

Attachment
Work Plan (Full document)
Work Plan (Summary, ppt presentation)
Project Design Matrix
Monitoring Sheet
Minutes of JCC Meeting
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Minutes of the JCC Meeting on 13™ September

Date 131 of September, 2022.

Time 2:00 pm —4:00 pm

Venue Minister’s Conference Room; Federal Ministry of Power
Abuja, Nigeria

Attendance @ Federal Ministry of Power

1
2.

1.

2

Engr. B. Sapke — Director (Distribution Services)

Engr. B. U. Mustapha — Deputy Director (Distribution
Services)

Engr. Iyiola M.O.B. — Assistant Director (Distribution)
Engr. David Joshua — Senior Technical Officer

Engr. Gbadebo. J. — Principal Technical Officer

. Susumu Yuzurio — Chief Representative, JICA Nigeria

Office

Shunsuke Yamashita — Deputy Director, Team 2,
Energy and Mining Group, Infrastructure Management
Department, JICA Headquarters

Hiroki Miyoshi — Project Formulation Advisor, JICA
Nigeria Office

Agidani Gabriel — Senior Programme Officer, JICA
Nigeria Office

NAPTIN

Mr Ikuono Egwa Adams — Director (Finance and
Account)

Engr Muazu Saleh Aminu — Acting Director Training
Program

Engr. Bawa Gamiya— Training Department

Engr. Murtala Y. Lawal — Senior Instructor

AEDC

Godfrey Aba — Head (Network Planning &Investment)
Engr. Taofeeq Kola Rufai — Network Planning &
Investment

Engr. Frederick Obuye — Operation & Maintenance

. Mr. Andy Chinenye Mba — Dispatch, Technical

Services
Yusuf Mudi — Operation & Maintenance
Gideon Alade — Regional Head (Tecﬂiical)—FCT South-

East region
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7. Ifeadikachi Obiejesi — Strategy & Compliance

ANED
1. Bar. Adetunji Adeyeye — Regulatory Specialist

NERC
1. A. B. Mohammed — General Manager (Engineering
Performance and Monitoring)
2. Aluko Ayodele — Senior Manager (Engineering and
Performance Monitoring)

TCN
1. Safya Asuku — Project Manager (JICA Project
Implementation Unit)

JICA Expert Team
YACHIYO ENG CO.
1. Kyoji Fujii — Chief Advisor/ Distribution business
operation
2. Kazuhiko Koeda — Distribution Design
3. Aoyagi Hiroki — Procurement Survey
4. Ruriko Suezawa — Project Coordinator
5. Adebanke Agboola — Project Coordinator (Local)

Kansai Transmission and Distribution
1. Akihiro Kashiwagi — Distribution Planning
2. Seiro Nishiki — Distribution Maintenance &
Management

Kinden Cooperation

1. Kazunori Doi — Training courses planning

The meeting begins

(YACHIYO)

Mr. Fujii: Starts with the presentation by explaining how we plan to realize our

@%%




He goes on to explain how the project works using the existing H31 feeder, noting
how JICA intend to minimize the downtime outage on the feeder.

He explains that JICA will be introducing new equipment such as the Bolt Type
Connector and the Conductor Cover. Noting that the Conductor cover would
prevent the conductors from touching each other of vegetation the conductor, and
the Bolt Type Connector would make it easy to connect and disconnect the
jumper.

He then speaks on the Outage Management System, stating that currently AEDC
has two types of Fault recording system.

Namely;

e Fault Recording Dashboard, and the
e QOutage Management System.

Notes that the Outage Management System seems to be a more comprehensive
one.

Although when the functions are looked at, the fault recording system can export
the nature of faults or the root cause of the fault information to excel. Therefore,
making it easy for the staff to extract the information for analysis.

Introduces a new concept for the DISCO after improving the H31 feeder and the
completion of the PILOT project, the network can be restored step by step. If the
current network is down, but after the modification they would be able to send
power faster by using section switches and battery. Explaining that they can
calculate the converted duration mathematically.

Draws attention to a part of the project’s design matrix, noting that we have an
overall goal as well as the project’s purpose.

He states following that the overall goal is to improve the DISCOs business
operations capability and reset the vegetation indicators.

The number of DISCO engineers involved in design and construction will be
trained and equipped with using the knowledge acquired in the NAPTIN training
to;

1. Reduce technical loss,

2. Improve reliability, and
3. Improve quality.

Goes on to say that the project purpose is to improve the capacity of engineers in
the power distribution department of AEDC. And to evaluatg the achievement of
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this purpose, we had set the indicators from 1-12. 70% or more participants in the
training courses will be evaluated.

He also goes over the planned dispatching of experts to Nigeria, explaining that
there are 8 experts, although currently in Nigeria there are 7 as the othersoon be
joining us.

Briefly goes over the Project Implementation schedule, pinpointing where we
currently are.

Says that there will be training in Japan for 10 counterparts in July 2023. States
that we are still in the design phase, although we would soon commence the
procurement, so installation would take place in September/October next year.

Goes on to state that in the initial demarcation, JICA is to procure the facilities
needed for the PILOT project at NAPTIN’s facilities, but the installation is to be
done by the counterpart (NAPTIN).

Lastly, he speaks about the customs duty exemption, explaining that we have
already spoken with the ministry.

(FMP)
Engr. Sapke: Thanks, Mr. Fujii, then asks AEDC and NAPTIN if there is

anything that wasn’t clear.

(ANED)

Mr. Adetunji: Asks about the human element, explaining that it has to do with
“Revenue assurance” which is one of the problems being faced in the power
sector in Nigeria. Suggests that it would have been nice to have a form of
Commercial Loss Reduction.

(YACHIYO)

Mr. Fujii: Before the capacity development project was developed, there was an
internal discussion in JICA as to whether to incorporate Commercial Loss
Reduction or not. After everything JICA decided to concentrate on the technical
side, as on the commercial side it is difficult to achieve a certain target within a
short period of time. Notes that it is the Capacity Develqpment Project, not

Capital Assistance Project.




(JICA)

Mr. Yamashita: Backs Mr. Fujii up saying we can assist with the technical field

but not much with the commercial field as in Japan they do not have a lot of
solutions on that.

(ANED)

Mr. Adetunji: State that he is aware that in some countries the type of conductors
used makes it almost impossible for any interventions by an external person to
steal electricity. Asks if those would be considered, since there would be
constructions of lines in the project by JICA.

(YACHIYO)
Mr. Fujii: Asks if he is talking about insulated conductors.

(ANED)
Mr. Adetunji: Yes

(YACHIYO)

Mr. Fujii: States that in Japan, most of the distribution lines have insulated
conductors. Notes that they are very costly, and that Nigeria has something else
to do before moving on to Insulated conductors, which is why we are introducing
the conduction covers.

(FMP)

Engr. Sapke: Gave her opinion that what he is suggesting would have been
possible if we were the ones doing the project end to end.

Says that the DISCOs will have to reduce the commercial losses on their own.

(NERC)
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Engr. A.B Muhammed: Gave his remark, saying all questions has been asked
by ANED. Says; if revenue was put in place, commercial loss would have been
solved by 50% or more.

Says; concentration should be on ATC&C (Aggregate Technical Commercial and
Commercial), the working group member should concentrate on both technical
and commercial losses so that the collation can be complete, because the
Commission is worried about this.

System protection wasn’t talked about in technical loss, and this is another key
area! We would like to know how system protection is been done in Japan.

Points out human management; visitation is another key area to be discussed.

(YACHIYO)

Mr. Fujii: Thanks all for the comments. Then agrees that commercial loss should
be considered. Notes that we would like to utilize the knowledge and experience
of Japanese utilities as much as possible, but there is not much knowledge on
commercial loss improvement.

Notes that there is another project ongoing, under which there will be a
procurement of meters to be distributed. Suggests that commercial loss reduction
can be achieved a bit through that project.

Asks for any other questions.
(FMP)

Engr. Sapke: Asks if all that has been said has been approved as all. Points out
item 5 on the agenda. Notes that they had asked the counterparts AEDC and
NAPTIN to comment, which they didn’t. Therefore, everyone is satisfied with
the points noted so far.

(NAPTIN)

Mr. Adams: Says we had had a meeting concerning that with the JICA team, and
will still be having another the next week. Notes that it has been agreed upon that
NAPTIN will take care of the construction.

(AEDC)
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Engr. Aba: Discussion have been had in the topic, where a lot had been discussed
and agreed upon.

(FMP)

Engr. Sapke: All being said, asks the two counterparts if the presentation has
been agreed upon (approved).

(JICA Nigeria)

Mr. Yuzurio: Gives the closing remark, by briefly going over what is to be done
again then noting that we appreciate their cooperation. Strongly requests FMP to
take initiatives and its full responsibility for supervising the project activities to
realize close collaboration between NAPTIN and AEDC for the sake of success
of the Project. In addition, also strongly requested full commitments of both
NAPTIN and AEDC. Then thanks everyone for attending the meeting.

(FMP)

Engr. Sapke: Appreciates all and says how efficient the distribution departments
are on the power loss. Says that the Minister is taking the bull by the horn in terms
of leadership, as every two weeks they gather with all the stakeholders because
this issue is important.

Wishes everyone a safe trip to their hotels/ offices.

With no further input, the meeting ends.
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the 2nd JCC

MINUTES OF DISCUSSIONS
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
RELEVANT AUTHORITIES OF THE FEDERAL GOVERNMENT OF NIGERIA
ON
THE PROJECT FOR CAPACITY DEVELOPMENT OF POWER
DISTRIBUTION

Abuja, 22" June 2023

Wk B 91 e T

Mr. Susumu Yuzurio Engr. Briskilla Sapke

Chief representative Director of Distribution

Japan International Cooperation Agency The Federal Ministry of Power (FMP)
(JICA) The Federal Republic of Nigeria
Nigeria Office

WO G

Mr. Ahmed Bolaji Nagode Mr. Goafrey Aba

Director General Head of Network Planning and Investment
National Power Training Institute of Abuja Electricity Distribution Plc. (AEDC)
Nigeria (NAPTIN) The Federal Republic of Nigeria

The Federal Republic of Nigeria



Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 15" of May to the 25" of June 2023. JICA Team is entrusted by JICA to undertake the

consulting services for the project for capacity development of power distribution (hereinafter
referred to as “the Project”).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC”) on the
Project was held on the 22" of June 2023 and JICA Team and representatives of relevant
authorities of the Federal Republic of Nigeria discussed and agreed on the issues related to
the Project described in Main Points Discussed.



Main Points Discussed

1. Approval of project monitoring report No.2
Qutline of the project monitoring report No.2 was explained at the JCC meeting and it was

approved by JCC members.

2. Installation of Distribution Training Facilities for NAPTIN

It was agreed in the 1t JCC that NAPTIN shall secure necessary budget for the installation
of Distribution Training Facilities for NAPTIN. However, NAPTIN was not able to secure the
budget for the year 2023. NAPTIN shall apply the budget for the installation in the year 2024
budget and the Federal Ministry of Power shall make necessary arrangement for the budget

to be approved.

In case the budget for the installation is approved in the year 2024 budget, the installation
work shall commence from the middle of May 2024. NAPTIN shall make necessary
preparation for the procurement of a contractor who will undertake the installation work in a
timely manner so that the installation can be commenced without delay.

3. Installation work for AEDC’s pilot project

One of the obstacles for the installation of equipment and materials for AEDC'’s pilot project
is FCDA approval for new 33kV distribution lines from Apo substation. AEDC shall accelerate
the approval process with close monitoring and intervention.

The installation of equipment and materials for AEDC’s pilot project shall be completed by
the end of October 2023.

4. Monitoring and control by NAPTIN’s management

Improvement and development of NAPTIN’s training programs is a joint work between
NAPTIN's trainers and JICA Expert Team. NAPTIN's management shall monitor the progress
of the work and control the work load of NAPTIN’s trainers who engage in the work to keep

the planned schedule and maintain the quality of the work.
(End)
Attachment

1. Monitoring Sheet
2. Minutes of 1t JCC Meeting (Main documents)

@?@



the 3rd JCC

MINUTES OF DISCUSSIONS
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
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Abuja, 6" December 2023

Mr. Hiroyuki Matsuda Engr. Baba Umara Mustapha
Director Acting Director of Distribution
Team 2, Energy and Mining Group The Federal Ministry of Power (FMP)
Iinfrastructure Management Department The Federal Republic of Nigeria
Japan International Cooperation Agency
(JICA)
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Mr. Ahmed Bolal Nagode _t{cr Mr. Christopher Ezeafulukwe
Director General Managing Director/ Chief Executive Officer
National Power Training Institute of Abuja Electricity Distribution Plc. (AEDC)
Nigeria (NAPTIN) The Federal Republic of Nigeria

The Federal Republic of Nigeria
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Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 28 of November to the 10" of December 2023. JICA Team is entrusted by JICA to
undertake the consulting services for the project for capacity development of power
distribution (hereinafter referred to as “the Project”).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC”) on the
Project was held on the 6™ of December 2023 and JICA Team and representatives of relevant
authorities of the Federal Republic of Nigeria discussed and agreed on the issues related to
the Project described in Main Points Discussed.
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Main Points Discussed

1. Approval of project monitoring report No.3
Outline of the project monitoring report No.3 was explained at the JCC meeting and it was
approved by JCC members.

2. Extension of project period
The end of project will be extended from March 2025 to October 2025 to accommodate to
the delay of undertakings by the Nigerian side.

3. Commitment and monitoring by the Nigerian side

JICA strongly requested the Nigerian side to prevent further delay of their undertakings with

stronger commitment and closer monitoring by the top management. NAPTIN and AEDC

shall report the progress of the following undertakings every two weeks to the Project Director

(Acting Director of Distribution, the Federal Ministry of Power). The Project Director shall

instruct the counterpart organizations to take necessary measures if any delay is foreseen.

[Undertakings to be reported]

(1) Land levelling and compaction of project site by NAPTIN

(2) Procurement of a contractor for the installation of distribution training facilities by NAPTIN
including budget preparation

(3) Installation work of pilot project by AEDC

4. Installation of Distribution Training Facilities for NAPTIN

NAPTIN applied the budget for the installation of Distribution Training Facilities in the year
2024 budget and the Federal Ministry of Power shall make necessary arrangement for the
budget to be approved.

In case the budget for the installation is approved in the year 2024 budget, the installation
work shall commence from the middle of September 2024. NAPTIN shall make necessary
preparation for the procurement of a contractor who will undertake the installation work and
necessary civil works such as site slope protection, drainage facilities, fences, etc. in a timely
manner so that the installation can be commenced without delay. Technical requirements for
the procurement of a contractor shall be reviewed by the JICA Expert Team so that all
necessary requirements are incorporated into the bidding documents. Procurement process
of the contractor including contract negotiation, approval by the Bureau of Public
Procurement and contract signing shali be completed by the end of July 2024. If advance
payment is required for the mobilization of a contractor, NAPTIN shall make the payment
without delay. |
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NAPTIN shall complete the levelling and compaction of the project site by the end of January
2024. The surface of the land shall be leveled flat and smooth enough and the soil shall be
compacted firm and tight enough so that vehicles can carry heavy goods such as concrete
poles and conductor drums into the site and construction machinery can enter and work at
the site without sinking and being caught in the soil. The ideal condition of the soil is the same
as the AFD’s substation construction site at NAPTIN headquarters. JICA will inspect the site
around the end of January to confirm the completion.

5. Installation work for AEDC’s pilot project

The installation of equipment and materials for AEDC'’s pilot project shall be completed by
the end of January 2024. The definition of the completion is not only installing all supplied
equipment and materials but the newly installed 33kV lines are energized and the existing
H31 feeder at Apo is separated into two segments and operated as two independent feeders.
Pilot equipment procured by JICA such as bolt type connectors, conductor covers and a load
breaking switch shall be delivered to AEDC around the end of December 2023. AEDC shall
install these pilot equipment to the pilot project site from the middie of May 2024 under the
instruction by the JICA Expert Team.

(End)
Attachment

1. Project Monitoring Report No. 3
2. Revised Project schedule
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Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 15" of May to the 26™ of June 2024. JICA Team is entrusted by JICA to undertake the
consulting services for the Project for Capacity Development of Power Distribution
(hereinafter referred to as “the Project’).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC”) on the
Project was held on the 25" of June 2024 and JICA Team and representatives of relevant
authorities of the Federal Republic of Nigeria discussed and agreed on the issues related to
the Project described in Main Points Discussed.



Main Points Discussed

1. Approval of project monitoring report No.4
Outline of the project monitoring report No.4 was explained at the JCC meeting and it was
approved by JCC members.

2. Installation of Distribution Training Facilities for NAPTIN

NAPTIN applied the budget for the installation of Distribution Training Facilities in the year
2024 budget and it was approved by the Federal Government. However, the release of the
2024 budget has been delayed because of the late disbursement progress of the year 2023
budget. To cope with this challenge, NAPTIN applied an expedited procurement process for
a contractor to BPP (Bureau of Public Procurement) at the end of May 2024. NAPTIN shall
follow up the status of approval and initiate procurement process as soon as the approval is
granted.

Procurement process of the contractor including contract negotiation and contract signing
shall be completed by the end of July 2024. If advance payment is required for the
mobilization of a contractor, NAPTIN shall make the payment without delay.

NAPTIN shall complete the levelling and compaction of the project site and necessary civil
works such as drainage, slope protection, foundations of a distribution transformer and
feeder pillar, etc. by the end of August 2024. The surface of the land shall be leveled flat and
smooth enough and the soil shall be compacted firm and tight enough so that vehicles can
carry heavy goods such as concrete poles and conductor drums into the site and construction
machinery can enter and work at the site without sinking and being caught in the soil. The
ideal condition of the soil is the same as the AFD’s substation construction site at NAPTIN
headquarters. JICA will inspect the site around the end of August 2024 to confirm the
completion.

3. Corrective work for AEDC’s pilot project

The installation of equipment and materials for AEDC'’s pilot project was completed at the
end of January 2024. NEMSA inspected the completed new 33kV lines at the end of April
2024 and made observations and recommendations. AEDC shall consult with NEMSA and
address critical pending items before energizing the feeder. AEDC shall energize the newly
installed 33kV lines, separate the existing H31 feeder at Apo into two segments and operate

them as two independent feeders by the end of August 2024.
(End)
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Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 12! of January to the 215t of February 2025. JICA Team is entrusted by JICA to undertake
the consulting services for the Project for Capacity Development of Power Distribution

(hereinafter referred to as “the Project”).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC”) on the
Project was held on the 13" of February 2025 and JICA Team and representatives of relevant
authorities of the Federal Republic of Nigeria discussed and agreed on the issues related to

the Project described in Main Points Discussed.
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Main Points Discussed

1. Approval of project monitoring report No.5
Outline of the project monitoring report No.5 was explained at the JCC meeting and it was
approved by JCC members.

2. Release of classroom training for NAPTIN

NAPTIN shall release the newly developed classroom training courses, namely, (1) Technical
Loss Reduction, (2) Reliability Improvement and (3) Power Quality Improvement, by the end
of March 2025 for (2) and (3) and by the end of April 2025 for (1). NAPTIN shall complete the
preparation of e-learning contents of those new training courses before they are released.

3. Preparation for Practical Training Courses

NAPTIN shall continue the practice for practical training courses, i.e. (1) Fault identification
for underground cables and (2) Phase comparison, and be ready for training demonstration
by the end of May 2025.

4. Installation of pilot equipment for AEDC’s pilot project

AEDC shall complete the installation of pilot equipment such as conductor covers on 11 kV
feeder and bolt type connectors on H31 feeder, and transfer some load from Kukwaba L33
to Apo H31 by opening jumper connections. Then, AEDC shall separate H31 feeder into two

and start the operation of the independent feeders by the end of March 2025.
(End)

Attachment
1. Project Monitoring Report No. 5
2. Presentation materials of 5 JCC meeting
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Japan International Cooperation Agency (hereinafter referred to as “JICA”) dispatched an
expert team (hereinafter referred to as “JICA Team”) to the Federal Republic of Nigeria from
the 20" to the 30t of October 2025. JICA Team is entrusted by JICA to undertake the
consulting services for the Project for Capacity Development of Power Distribution
(hereinafter referred to as “the Project”).

The meeting of the Joint Coordinating Committee (hereinafter referred to as “JCC") on the
Project was held on the 30™ of October 2025 and JICA Team and representatives of relevant
authorities of the Federal Republic of Nigeria discussed and agreed on the issues related to
the Project described in Main Points Discussed.



Main Points Discussed

1. Approval of project monitoring report No. 6
Outline of the project monitoring report No. 6 was explained at the JCC meeting and it was
approved by JCC members,

2. Release of practical training and e-learning courses for NAPTIN

NAPTIN shall finalize and release the newly developed practical training courses, namely,
(1) Phase comparison work on distribution lines, (2) Overhead line fault location and (3)
Underground cable fault location, by the end of March 2026. NAPTIN shall complete the
preparation of e-learning contents of three new classroom training courses developed
through the Project, namely, (1) Technical loss reduction, (2) Reliability improvement and (3)
Quality improvement, taking the recommendations from JICA Team into consideration and
release them by the end of February 2026.

3. Procurement of Hipot Tester for NAPTIN
NAPTIN shall procure a DC Hipot Tester (ex. 40kV Hipot Tester, Hipotronics 840PL-HD) to
be used for “Overhead line fault detection” training course by the end of December 2025.

4. Reinforcement of security measures at NAPTIN corporate headquarters

NAPTIN shall take the following security measures around the Distribution Training Facility
by the end of December 2025 to prevent further theft of training equipment and materials.
NAPTIN shall restore the damaged Distribution Training Facility to full operational status.
(1) Installation of barbed wires along the security fences

(2) Installation of security lights

(3) Installation of security camera

(4) Frequent patrol by security guards, in particular, during the night time

5. Completion of a ring shape network for AEDC’s pilot project

AEDC shall complete a ring shape network consisting of Apo H31 and H13 feeders by
opening jumpers between Kukwaba L33 and Apo H31, and closing jumper connections to
bridge the open sections of Apo H31 by the end of December 2025.

it is recommended to AEDC to deploy the ring shape network to other areas where high
reliability is required such as Band-A feeders because it will help reduce down time when
prolonged outages happen.
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6. Way forward

6.1 Recommendations for NAPTIN

(1) Proactive Promotion of Training Courses

Proactive promotional activities are not being conducted, and newly developed and improved
training courses are not sufficiently publicized to the Discos. It is desirable that NAPTIN carry
out more proactive promotion to enhance the capacity of Discos and attract more trainees.

{2) Voluntary Improvement and Development of Training Courses

NAPTIN is required to take the initiative to voluntarily improve and develop its training
courses by actively gathering and analyzing feedback from participants and opinions and
requests from Discos at every opportunity.

(3) Skill Improvement for NAPTIN Instructors

It is necessary to develop NAPTIN instructors who are capable of voluntarily improving and
developing training courses. Also, it is necessary to arrange for technology transfer from
experienced Disco engineers to NAPTIN instructors as needed.

(4) Expansion to Regional Training Centers

By creating a package of the distribution training facilities and the practical training courses,
and installing similar facilities at regional training centers, it will be possible to expand these
practical training packages to other Discos far from NAPTIN Corporate Headquarters in
Abuja.

6.2 Recommendations for Discos

(1) Systematization of the Education System

Each Disco needs to systematize the knowledge, skills, and qualifications necessary for its
operations. It should then identify which of these cannot be provided in-house or for which
NAPTIN training would be more effective, and then proactively utilize NAPTIN's training
courses.

(2) Careful Selection of Trainees

When sending their employees for NAPTIN training, each Disco must fully grasp the potential
benefits, such as the knowledge, skills, and qualifications to be gained. They must carefully
select employees who require such training and for whom the training is expected to yield

significant results.

(3) Utilization of NAPTIN Training Outcomes

After completing NAPTIN training, employees should report to their human resources
department on how they plan to apply what they have learned to their jobs. The human
resources department must then follow up to ensure that the outcomes of the NAPTIN
training are being effectively integrated into the company's operational improvements
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through the trained employees.

(4) Feedback for the Improvement of NAPTIN Training
If a Disco finds it difficult to apply the benefits of the training to its business improvements
due to inadequacies in the content of NAPTIN's courses, it must provide feedback with

suggestions for improvement to NAPTIN.
(End)

Attachment
1. Project Monitoring Report No. 6
2. Presentation materials of 61 JCC meeting
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Annex-5

PM Form 3-1 Monitoring Sheet Summary

TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.0 (Term: April, 2022 - August, 2022)
Name: Kyoji FUJII
Title: Leader
Submission Date: 31th Auqust, 2022

l. Summary

1 Progress
1-1 Progress of Inputs
The following JICA Experts have been dispatched:
- Leader/Distribution Business Operation: 15 Dispatch 17t May-30t" June, 2022
Distribution Planning: 1%t Dispatch 17t May-30t" June, 2022
Distribution Design: 1t Dispatch 17t May-30" June, 2022
Distribution Maintenance and Management: 15t Dispatch 17t May-30" June, 2022
Pilot Project 1 (Procurement Survey): 15t Dispatch 17" May-30™ June, 2022
Pilot Project 2 (Construction Supervision): None
Training Courses Planning: 13 Dispatch 17t May-30t" June, 2022
Project Coordination / Monitoring Evaluation: 15t Dispatch 17! May-30" June, 2022

1-2 Progress of Activities

A baseline survey was conducted.

(1)NAPTIN

- Existing texts for training and requests from AEDC to training courses for NAPTIN were
investigated.

- Capacity assessment for NAPTIN trainers was conducted.

- The training facilities for demonstration has been proposed.

(2)AEDC

- Current status of AEDC'’s organization, planning, facilities, “loss”, “reliability”, and “quality”
was investigated.

- Capacity assessment for AEDC technicians was conducted.

- The pilot project for AEDC has been proposed.

The summarized results of the baseline survey will be reported at the 15t JCC.
Quantitative indicators to evaluate the achievement of the project on the Project Design
Matrix (PDM) was set.




PM Form 3-1 Monitoring Sheet Summary

The Joint Technical WG 1-3 was formed by 3 NAPTIN members and 4 AEDC members
and JICA Experts. And, the WG meetings were held 5 times to discuss the training facilities
for demonstration, the pilot project, and outage management system improvement.

1-3 Achievement of Output
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement

- The Joint Technical WG 1-3 meetings were held 5 times to discuss the training facilities
for demonstration, the pilot project, and outage management system improvement.
<Output4>

Confirmation of the utilization of NAPTIN training in Discos

- None.

1-4 Achievement of the Project Purpose
To improve the capabilities of engineers in the power distribution department

- The Joint Technical WG 1-3 meetings were held 5 times to discuss the training facilities
for demonstration, the pilot project, and outage management system improvement.

1-5 Changes of Risks and Actions for Mitigation
None.

1-6 Progress of Actions undertaken by JICA
None.

1-7 Progress of Actions undertaken by Gov. of Nigeria
None.

1-8 Progress of Environmental and Social Considerations (if applicable)
Not applicable for this project.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)




PM Form 3-1 Monitoring Sheet Summary

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as
other JICA's projects, activities of counterparts, other donors, private sectors, NGOs
etc.)

None.

2 Delay of Work Schedule and/or Problems (if any)
2-1 Detail
None.

2-2 Cause
None.

2-3 Action to be taken
None.

2-4 Roles of Responsible Persons/Organization (JICA, Gov. ofee etc.)
None.

3 Modification of the Project Implementation Plan
3-1 PO
None.

3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of
R/D,Project Description, and PDM, the team may propose the draft.)

None.

4 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached




PM Form 3-1 Monitoring Sheet Summary

TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.1 (Term: September, 2022 - June, 2023)

Name: Kyoji FUJII

Title: Leader

Submission Date: 22nd June, 2023

l. Summary

1 Progress
1-1 Progress of Inputs
The following JICA Experts have been dispatched:
- Leader/Distribution Business Operation:
2" Dispatch 7" September-27t" October, 2022
Additional Dispatch 141-28t™" January, 2023
3 Dispatch 14" May-24t" June, 2023
Distribution Planning:
2" Dispatch 7" September-22"¢ October, 2022
3 Dispatch 14" May-25" June, 2023
Distribution Design:
2" Dispatch 7" September-22"¢ October, 2022
Additional Dispatch 141-28™" January, 2023
3 Dispatch 14" May-25" June, 2023
Distribution Maintenance and Management:
2" Dispatch 7" September-22"¢ October, 2022
Additional Dispatch 141-28t™" January, 2023
3 Dispatch 14" May-25" June, 2023
Pilot Project 1 (Procurement Survey):
2" Dispatch 7" September-22"¢ October, 2022
3 Dispatch 14" May-15" June, 2023
Pilot Project 2 (Construction Supervision):
3 Dispatch 14" May-25" June, 2023
Training Courses Planning:
2" Dispatch 7" September-22"¢ October, 2022
3 Dispatch 14" May-25" June, 2023
Project Coordination / Monitoring Evaluation:




PM Form 3-1 Monitoring Sheet Summary

2" Dispatch 7" September-22"¢ October, 2022
3" Dispatch 14" May-25" June, 2023

1-2 Progress of Activities
<Output1>
Development and implementation of training for loss reduction measures
<Output2>
Development and implementation of training to improve reliability
<Output3>
Development and implementation of training for quality improvement
(1)Activities with NAPTIN
a. Upgrading of NAPTIN’s training courses
NAPTIN counterparts are working on the upgrading of training materials with JICA Expert

Team regarding technical loss reduction, reliability improvement and quality improvement.
b. Distribution training facility for NAPTIN

Technical specifications of the distribution training facility were finalized, bidding for
procurement of equipment was held, and the result was successful.

NAPTIN has conducted land leveling work at the site where the training equipment is
installed.

(2)Activities with AEDC
a. AEDC pilot project (Apo H31 Feeder)

Technical specifications of the pilot project were finalized, bidding for procurement of
equipment was held, and the result was successful.

Federal Capital Development Authority (FCDA) shall approve the new feeder route but it
is taking a long time. AEDC contracted with a contractor to install the pilot project facility
and the construction work has just been started. The completion of the installation work is
scheduled by the end of July 2023.

b. Improvement of AEDC’s business operation

Discussed operation of improved outage management system (OMS). AEDC completed
the improvement of OMS. Data input and recording by using the improved OMS is in
progress.

<Seminar>

The seminar was held on 315t May, 2023 to introduce project activities to stakeholders in
Power Distribution Industries.

<Training in Japan>

Training in Japan will be held in July and August, 2023. Preparation for the training in Japan




PM Form 3-1 Monitoring Sheet Summary

is in progress.

1-3 Achievement of Output
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement

- The Joint Technical WG 1-3 meetings were held 21 times (September 2022 - June 2023)
to discuss the distribution training facility, the pilot project, and outage management system
improvement.

- TOT meetings were held 22 times (September 2022 - June 2023) to improve textbooks
for NAPTIN training course.
<Output4>

Confirmation of the utilization of NAPTIN training in Discos

- None.

1-4 Achievement of the Project Purpose
To improve the capabilities of engineers in the power distribution department

- The Joint Technical WG 1-3 meetings were held 21 times (September 2022 - June 2023)
to discuss the distribution training facility, the pilot project, and outage management system
improvement.

- TOT meetings were held 22 times (September 2022 - June 2023) to improve textbooks
for NAPTIN training course.

1-5 Changes of Risks and Actions for Mitigation
None.

1-6 Progress of Actions undertaken by JICA
None.

1-7 Progress of Actions undertaken by Gov. of Nigeria
Tax exemption process for the imported equipment is in progress.

1-8 Progress of Environmental and Social Considerations (if applicable)
Not applicable for this project.




PM Form 3-1 Monitoring Sheet Summary

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as
other JICA's projects, activities of counterparts, other donors, private sectors, NGOs
etc.)

None.

1 Delay of Work Schedule and/or Problems (if any)

4-1 FCDA approval

4-1-1 Detail

After the AEDC Pilot Project site was determined, it was discovered that there was a plan
to construct an interchange on the road in front of the site, and that there was a legal
dispute with some landowners regarding compensation in connection with the construction
of the interchange. Federal Capital Development Authority (FCDA) approval was required.
However, the approval is not granted yet and delaying progress on the pilot project
currently.

4-1-2 Cause
Information on land issues was not shared by AEDC during the target site selection phase.

4-1-3 Action to be taken
The letter was submitted to FCDA to request for approval on the construction of new feeder
from AEDC. AEDC needs to follow up the approval from FCDA.

4-1-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
None.

4-2 Budgeting for installation costs for the distribution training facility

4-2-1 Detail

NAPTIN has been repeatedly requested to bear the cost of installation of power distribution
training equipment since the start of the technical program. In the minutes of the first JCC
meeting held September 2022, NAPTIN was also asked to secure a budget for the
installation work. The completion of the installation work for the distribution training facility
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is scheduled by the end of September 2023, however NAPTIN doesn’t have a budget for
the installation work.

4-2-2 Cause
Budgeting process for installation costs has not been done.

4-2-3 Action to be taken
JICA will discuss the budget with the Nigerian side (FMP) and try to secure the budget.

4-2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
JICA will discuss the budget with the Nigerian side (FMP) and try to secure the budget.

2 Modification of the Project Implementation Plan
5-1 PO
None.

5-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of
R/D,Project Description, and PDM, the team may propose the draft.)

None.

3 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached
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TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.2 (Term: July - November, 2023)
Name: Kyoji FUJII
Title: Leader
Submission Date: 6th December, 2023

l. Summary

1 Progress
1-1 Progress of Inputs
The 4™ field work was planned from October to December 2023, but JICA Expert Team
was unable to pursue the planned activities due to the delay of the undertakings to be
completed by the counterpart organizations as below.
(1) Delay of installation work for AEDC Apo pilot project
(2) Delay of land levelling and compaction at NAPTIN’s project site
(3) Delay of tax exemption
The following JICA Expert has been dispatched:
- Leader/Distribution Business Operation: 29th November-10thDecember (Additional)
Distribution Planning: None
Distribution Design: None
Distribution Maintenance and Management: None
Pilot Project 1 (Procurement Survey): None
Pilot Project 2 (Construction Supervision): None
Training Courses Planning: None
Project Coordination / Monitoring Evaluation: None

1-2 Progress of Activities
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement
(1)Activities with NAPTIN
a. Upgrading of NAPTIN’s training courses
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NAPTIN counterparts are working on the upgrading of training materials with JICA Expert
Team regarding technical loss reduction, reliability improvement and quality improvement.
b. Distribution training facility for NAPTIN

Most of the equipment and materials procured by JICA other than items to be imported
from abroad have been delivered to NAPTIN. The remaining items (cable fault locator,
phase detector, load breaking switch, bolt type connectors and conductor covers) will be
delivered by the end of December.

NAPTIN has conducted land leveling work at the site where the training equipment is
installed. The completion of the land leveling work is scheduled by the end of November
2023.

(2)Activities with AEDC
a. AEDC pilot project (Apo H31 Feeder)

Most of the equipment and materials procured by JICA other than items to be imported
from abroad have been delivered to AEDC. The remaining items (phase detector, load
breaking switch, bolt type connectors and conductor covers) will be delivered by the end
of December.

Temporary approval from Federal Capital Development Authority (FCDA) has been
granted on 5 July, 2023.

The installation work was commenced in the middle of June 2023. The completion of the
installation work is scheduled by the end of December 2023.

b. Improvement of AEDC’s business operation

Discussed operation of improved Outage Management App (OMA). AEDC completed the
improvement of OMA by July 2023. Data input and recording by using the improved OMA
is in progress.

<Training in Japan>
Training in Japan was held from 25" July to 3" August, 2023. (13 participants)

1-3 Achievement of Output
<Output1>
Development and implementation of training for loss reduction measures
<Output2>
Development and implementation of training to improve reliability
<Output3>
Development and implementation of training for quality improvement
- The Joint Technical WG 1-3 meetings were held 9 times (July - November 2023) to
discuss the distribution training facility, the pilot project, and outage management app
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improvement.

- TOT meetings were held 11 times (July - November 2023) to improve textbooks for
NAPTIN training course.
<Output4>

Confirmation of the utilization of NAPTIN training in Discos

- None.

1-4 Achievement of the Project Purpose

To improve the capabilities of engineers in the power distribution department

- The Joint Technical WG 1-3 meetings were held 9 times (July - November 2023) to
discuss the distribution training facility, the pilot project, and outage management app
improvement.

- TOT meetings were held 11 times (July - November 2023) to improve textbooks for
NAPTIN training course.

1-5 Changes of Risks and Actions for Mitigation
None.

1-6 Progress of Actions undertaken by JICA
None.

1-7 Progress of Actions undertaken by Gov. of Nigeria
Tax exemption process for the imported equipment was completed on 13" November,
2023.

1-8 Progress of Environmental and Social Considerations (if applicable)
Not applicable for this project.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as
other JICA's projects, activities of counterparts, other donors, private sectors, NGOs
etc.)

None.
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1 Delay of Work Schedule and/or Problems (if any)

4-1 Budgeting for installation costs for the distribution training facility

4-1-1 Detail

NAPTIN has been repeatedly requested to bear the cost of installation of power distribution
training equipment since the start of the technical program. In the minutes of the first JCC
meeting held September 2022 and the second JCC meeting held June 2023, NAPTIN was
also asked to secure the budget for the installation work. NAPTIN has submitted the budget
for the installation in the year 2024. However, it's uncertain whether the budget will be
secured.

4-1-2 Cause
Delay of budgeting process for installation costs

4-1-3 Action to be taken
JICA will discuss the budget with the Nigerian side (FMP) and try to secure the budget.

4-1-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
JICA will discuss the budget with the Nigerian side (FMP) and try to secure the budget.

2 Modification of the Project Implementation Plan
5-1 PO
None.

5-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of
R/D,Project Description, and PDM, the team may propose the draft.)

None.

3 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached
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TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.3 (Term: December, 2023 - June, 2024)

Name: Kyoji FUJII

Title: Leader

Submission Date: 25th June, 2024

l. Summary

1 Progress

1-1 Progress of Inputs

The following JICA Experts have been dispatched:

- Leader/Distribution Business Operation:
Additional Dispatch 27" November - 15" December, 2023
4t Dispatch 14 May-27t" June, 2024
Distribution Planning:
4t Dispatch 14 May-16t" June, 2024
Distribution Design:
4t Dispatch 14" May-16t" June, 2024
Distribution Maintenance and Management:
4t Dispatch 14 May-16t" June, 2024
Project Coordination / Monitoring Evaluation:
4t Dispatch 14 May-13t" June, 2024

1-2 Progress of Activities
<Output1>
Development and implementation of training for loss reduction measures
<Output2>
Development and implementation of training to improve reliability
<Output3>
Development and implementation of training for quality improvement
(1)Activities with NAPTIN
a. Upgrading of NAPTIN’s training courses
NAPTIN counterparts are working on the upgrading of training courses (classroom
training) with JICA Expert Team regarding technical loss reduction, reliability
improvement and quality improvement.
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Training Demonstrations in each part were conducted from May to June 2024.

b. Distribution training facility for NAPTIN

- Delivery of all equipment and materials was completed.
Leveling work at the site has been reported complete but further grading and
compaction is needed and is stated to be done during the installation work budgeted
for Fiscal Year 2024. The site preparation will be included in the scope of the
construction work to be undertaken by the Contractor.
JICA experts prepared a draft bill of quantities, drawings, and technical requirements
for installation and sent it to NAPTIN (addressed to the Training Program Department)
in early April 2024, requesting that the information be reflected in the bidding
documents.
A Procurement Committee has been established within NAPTIN and has begun
preparing bidding documents. The release of the budget for Fiscal Year 2024 was
anticipated in April 2024, but it has been delayed. To avoid further delay, NAPTIN
submitted the bidding documents for the installation of NAPTIN training equipment
(including civil works such as foundations for a transformer and feeder pillar, drainage,
fence, land levelling and compaction and slope protection) to the Bureau of Public
Procurement and requested the approval for an expedited selection procedure.
Although JICA experts cannot be involved in the contractor procurement process, they
will follow up on the progress of contractor procurement so that installation of training
facilities can begin immediately after the start of the 5th field work (scheduled for
September-October 2024).

c. Practical training using power distribution training equipment
NAPTIN has agreed to the three courses proposed by the JICA experts (1) Fault Point
Identification and Restoration of Overhead Lines, (2) Fault Point Identification and
Restoration of Underground Lines, and (3) Measurement and Phase Verification Using
Equipment.
Development of these training courses will be initiated after the 5th field work, when
the power distribution training facilities are completed and TOT for NAPTIN instructors
is conducted.

(2)Activities with AEDC

a. AEDC pilot project (Apo H31 Feeder)

- Delivery of pilot project equipment and installation of distribution lines (new H31 feeder)
by AEDC and self-inspection by AEDC were completed (mid-February 2024).
NEMSA conducted an inspection at the end of April 2024, but it has not granted
permission yet because NEMSA has made some observations and recommendations.
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The installation of additional facilities (load breaking switch and bolt type connectors)
will be delayed because the new distribution lines cannot be energized until AEDC
confirms the comments and takes necessary corrective action.
The installation of conductor covers was commenced but JICA expert instructed AEDC
to suspend the installation as of the 7! of June 2024 because AEDC reported that
some of the covers burnt down. JICA expert together with AEDC counterparts
examined the scene of the accident and will analyze the cause of ignition.

b. Improvement of AEDC’s business operation
A proposal was made by the JICA expert to AEDC to add input items to AEDC's Outage
Management System (OMS), such as the area affected by the outage, the nature of
the incident, and the root cause of the incident, and an Outage Management App was
developed by AEDC to replace the OMS, and began trials in some areas of the FCT
in June 2023.
After a briefing session on the App was held in June 2023, it was rolled out company-
wide. However, the data entry status of each Regional Office is not satisfactory (e.g.,
Kogi has zero data entry), and the data entry rate needs to be increased. In order to
do so, it is necessary to have the senior management of AEDC understands the
benefits of utilizing the outage information, i.e., what kind of analysis can be done with
the outage data and how it can help AEDC improve the efficiency of its capital
investment.

1-3 Achievement of Output
<Output1>
Development and implementation of training for loss reduction measures
<Output2>
Development and implementation of training to improve reliability
<Output3>
Development and implementation of training for quality improvement
- The Joint Technical WG 1-3 meetings were held 11 times (December 2023 - June 2024)
to discuss the distribution training facility, the pilot project, and outage management app

improvement.

- TOT meetings were held 11 times (December 2023 - June 2024) to upgrade of NAPTIN’s
training courses.
<Output4>

Confirmation of the utilization of NAPTIN training in Discos

- WG 4 kickoff meeting was held (June 2024) to examine the cause of low utilization of
NAPTIN's training courses. Questionnaire about the human resources development and
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training plan of AEDC was sent to AEDC’s human resources department and the answer
was sent back to JICA expert on the 7" of June 2024.

1-4 Achievement of the Project Purpose
To improve the capabilities of engineers in the power distribution department

- The Joint Technical WG 1-3 meetings were held 11 times (December 2023 - June 2024)
to discuss the distribution training facility, the pilot project, and outage management app
improvement.

- TOT meetings were held 11 times (December 2023 - June 2024) to upgrade of NAPTIN’s
training courses.

- WG 4 kickoff meeting was held (June 2024) to examine the appropriateness of NAPTIN's
training courses and to discuss measures.

1-5 Changes of Risks and Actions for Mitigation
None.

1-6 Progress of Actions undertaken by JICA
None.

1-7 Progress of Actions undertaken by Gov. of Nigeria
None.

1-8 Progress of Environmental and Social Considerations (if applicable)
Not applicable for this project.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as
other JICA's projects, activities of counterparts, other donors, private sectors, NGOs
etc.)

None.

2 Delay of Work Schedule and/or Problems (if any)
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2-1 Budget notification for the installation of the training facility

2-1-1 Detail
The notification of the budget for Fiscal Year 2024 was scheduled for April, but has
been delayed.
A Procurement Committee has been established within NAPTIN and has begun
preparing bid documents. NAPTIN submitted a request of an expedited selection
procedure to BPP (Bureau of Public Procurement) at the end of May 2024.
To keep the project on track, selection for a contractor shall be completed by July 2024.

2-1-2 Cause
Delay of budget notification for the installation of the training facility.

2-1-3 Action to be taken
NAPTIN shall proceed with bidding procedures as soon as no objection for expedited
bidding process is granted by BPP.

2-1-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
BPP: Approval for the expedited bidding procedure
NAPTIN: Bidding procedures and contractor contract

2-2 NEMSA'’s inspection for AEDC pilot project

2-2-1 Detail
Installation of distribution lines (new H31 feeder) by AEDC was completed in January
2024.
NEMSA conducted an inspection at the end of April 2024, but it has not granted
permission yet because NEMSA has made some observations and recommendations
which required AEDC’s corrective work. The installation of additional facilities (load
breaking switch and bolt type connectors) will be delayed because the new distribution
lines cannot be energized until AEDC confirms the comments and takes necessary
corrective action.
Monitoring for AEDC pilot project shall be carried out for one year from the start of
operation of new distribution line after the installation of additional facilities.
After obtaining the monitoring data, the results of the pilot project shall be incorporated
into the NAPTIN’s classroom training courses, and the training courses shall be
finalized.

2-2-2 Cause
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NEMSA has not granted permission for AEDC to use the new distribution line because the
results of the inspection were not satisfactory.

2-2-3 Action to be taken
AEDC shall confirm the comments and take necessary corrective action as soon as
possible.

2-2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
AECD: Action for NEMSA’s comments

2-3 Burning accident of conductor covers for AEDC pilot project

2-3-1 Detail
The installation of conductor covers was commenced on 51" June 2024 but JICA expert
instructed AEDC to suspend the installation as of the 7th of June 2024 because AEDC
reported that some of the covers burnt down. There has been neither equipment nor
personal damage other than the damage to the conductor covers themselves.
The installation work is suspended due to the accident.

2-3-2 Cause
Investigation is ongoing.

2-3-3 Action to be taken
JICA expert team shall investigate and take action as soon as possible.

2-3-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
JICA expert team: Analyze the cause of ignition to the conductor covers and take
countermeasures.

3 Modification of the Project Implementation Plan
3-1 PO
None.

3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D,
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Project Description, and PDM, the team may propose the draft.)
None.

4 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached
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TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.4 (Term: July, 2024 - February, 2025)
Name: Kyoji FUJII
Title: Leader
Submission Date: 13th February, 2025

l. Summary

1 Progress
1-1 Progress of Inputs
The following JICA Experts have been dispatched:
- Leader/Distribution Business Operation:
4 5" Dispatch 4t - 20t November, 2024
5% Dispatch 12t January — 20" February, 2025
Distribution Planning
5% Dispatch 12t January - 215t February, 2025
Distribution Design:
4.5" Dispatch 16" November - 12" December, 2024
5% Dispatch 12t January - 215t February, 2025
Distribution Maintenance and Management:
5% Dispatch 12" January - 215t February, 2025
Pilot Project 1 (Procurement Survey):
5% Dispatch 12" January - 215t February, 2025
Training Courses Planning:
5% Dispatch 18" January - 315t January, 2025

1-2 Progress of Activities
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement
(1)Activities with NAPTIN
a. Upgrading of NAPTIN’s training courses
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NAPTIN counterparts have almost completedthe upgrading of training courses
(classroom training) with JICA Expert Team regarding technical loss reduction,
reliability improvement and quality improvement.

The 2" training demonstrations were conducted inviting AEDC’s young engineers as
model trainees from January to February 2025

Newly developed classroom training courses will be released by NAPTIN between
March and April 2025.

b. Distribution training facility for NAPTIN
Installation of equipment started in November 2024 and completed in December 2024.

c. Practical training using power distribution training equipment
Practical training for TOT using the distribution training facility is conducted during 5™
fieldwork. ((1) Fault Point Identification and Restoration of Overhead Lines, (2) Fault
Point Identification and Restoration of Underground Lines, (3) Measurement and
Phase Verification Using Equipment.)

(2)Activities with AEDC

a. AEDC pilot project (Apo H31 Feeder)

- Remedial work was performed by the AEDC's contracted construction company to
address NEMSA'’s inspection findings for the AEDC pilot project. NEMSA conducted
re-inspection in December 2024.

Jumper connections using the bolt type connectors and phase comparison work before
connecting jumpers at the connection points of existing and new 33kV lines will not be
completed by the end of the 5™ fieldwork. Remaining works need to be completed by
AEDC. The load breaking switch needs be connected to the 33kV line and stay wires
need to be removed from the poles which the switch is installed and an earth wire
needs to be connected from the body of the switch as NEMSA commented. After
completing all works, AEDC shall commence the separate operation of H31 feeder and
start monitoring and keeping records.

During the removal of a 132 kV tower in front of Apo transmission substation in January
2025, the line dropped onto the pilot project’s 33kV distribution line, causing the tower
to fall. FCDA is responsible for the accident and its contractor shall reinstall the tower
and restore the line. FCDA promised to completed the restoration by the end of
January 2025 but the deadline was extended to the 14" of February 2025. Still, no site
work has commenced by FCDA and it is highly likely that further delay will be
announced. This has caused considerable delay of AEDC pilot project.

Explained the test results and future response policy to FMP, NERC, NEMSA, and
AEDC regarding burnt and melted conductor covers, and issued explanatory letter in
November 2024. On the 3" of February 2025, NEMSA inspected conductor covers
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installed on 11kV distribution lines as experimental purposes and observed no
abnormality on the covers. Thus, NEMSA provisionally approved the application of the
covers on 11kV lines as pilot project. Installation of the conductor covers on 11kV
distribution lines shall be completed by AEDC.
b. Improvement of AEDC’s business operation

Outage Management App was developed by AEDC in June 2023, and it was rolled out
company-wide. However, the data entry status of each Regional Office is not
satisfactory, and the data entry rate needs to be increased.

<Output4>
Confirmation of the utilization of NAPTIN training in Discos

In order to convert the training course to E-Learning, NAPTIN sorted the contents to
be E-Learning and the contents to be physical training. Then, NAPTIN has determined
the contents to be E-Learning, and create the E-Learning contents with a contractor
contracted by NAPTIN.

Online workshop to introduce NAPTIN's new training courses to Discos was held in
January 2025.

1-3 Achievement of Output
<Output1>
Development and implementation of training for loss reduction measures
<Output2>
Development and implementation of training to improve reliability
<Output3>
Development and implementation of training for quality improvement
- The Joint Technical WG 1-3 meetings were held 13 times (July 2024 - January 2025) to
discuss the distribution training facility, the pilot project, and outage management app
improvement.
- TOT meetings were held 14 times (July 2024 - January 2025) to upgrade of NAPTIN’s
training courses.
- The 2" training demonstrations for TOT were conducted from January to February 2025.
- The installation of the training facility has been completed in December 2024.

<Output4>

Confirmation of the utilization of NAPTIN training in Discos

- WG 4 meetings were held 4 times (June 2024 - January 2025) to examine the
appropriateness of NAPTIN's training courses and to discuss measures.
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- Online workshop to introduce NAPTIN's new training courses to Discos was held in
January 2025.

1-4 Achievement of the Project Purpose
To improve the capabilities of engineers in the power distribution department
<Indicator 1-3>
1. 70% or more participants in the training courses will be evaluated that they acquired

correct knowledge about reducing technical loss.

2. 70% or more participants in the training courses will be evaluated that they acquired

correct knowledge about improving reliability.

3. 70% or more participants in the training courses will be evaluated that they acquired

correct knowledge about quality improvement.

New classroom training courses for technical loss reduction, reliability improvement and
quality improvement have been developed. Since evaluation for the effectiveness of those
new training courses has not been conducted, it is difficult to assess the achievement of
these indicators at this moment.

- Degree of understanding and acquiring knowledge on the new training courses, i.e.,
technical loss reduction, reliability improvement and quality improvement, will be measured
after the official release of new training courses by NAPTIN. NAPTIN will release the
training courses in March 2025.

- Practical training courses are under development and will be completed after the 6t
fieldwork, around the middle of 2025.

<Indicator 4>
4. A training system (curriculum, teaching materials, training equipment, instructors,
budget measures, etc.) will be established.

Around 60% of training system for new training courses has been established at NAPTIN
based on outputs achieved so far.
- New classroom training courses have been developed. NAPTIN has released 2025
official training calendar including new developed training courses. (100% completed)
-90% of teaching materials for new classroom training courses have been prepared.
-50% of teaching materials for new practical training courses have been developed.
-Installation of the distribution training facility has been completed. (100% completed)
-70% of instructors’ capacity has been developed.
-Budget measures for new training courses have not been established yet.
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1-5 Changes of Risks and Actions for Mitigation
None.

1-6 Progress of Actions undertaken by JICA
None.

1-7 Progress of Actions undertaken by Gov. of Nigeria
None.

1-8 Progress of Environmental and Social Considerations (if applicable)
Not applicable for this project.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as

other JICA's projects, activities of counterparts, other donors, private sectors, NGOs

etc.)

None.

2 Delay of Work Schedule and/or Problems (if any)

2-1 Project duration

2-1-1 Detail
Difficulty in ensuring a period of time to monitor the results of the AEDC pilot project
within the project duration.

2-1-2 Cause
Delay of the AEDC pilot project

2-1-3 Action to be taken
Discuss the project duration in the 5" JCC meeting.

2-1-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
Discuss the project duration in the 5" JCC meeting.

3 Modification of the Project Implementation Plan
3-1 PO
None.
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3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D,
Project Description, and PDM, the team may propose the draft.)

None.

4 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached
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TO JICA NIGERIA OFFICE
Project Monitoring Sheet

Project Title: The project for capacity development of power distribution
Version of the Sheet: Ver.5 (Term: March - October, 2025)
Name: Kyoji FUJII
Title: Leader
Submission Date: 30th October, 2025

l. Summary

1 Progress
1-1 Progress of Inputs
The following JICA Experts have been dispatched:
- Leader/Distribution Business Operation:
5.5th Dispatch: 11th May — 15th May, 2025
6th Dispatch: 15th June — 13th July, 2025
7th Dispatch: 20th October — 1st November, 2025 (Plan)
Distribution Planning
6th Dispatch: 15th June — 13th July, 2025
7th Dispatch: 19th October — 1st November, 2025 (Plan)
Distribution Design:
6th Dispatch: 15th June — 13th July, 2025
7th Dispatch: 19th October — 1st November, 2025 (Plan)
Distribution Maintenance and Management:
6th Dispatch: 15th June — 13th July, 2025
7th Dispatch: 19th October — 1st November, 2025 (Plan)
Pilot Project 1 (Procurement Survey):
6th Dispatch: 15th June — 13th July, 2025
7th Dispatch: 19th October — 1st November, 2025 (Plan)

1-2 Progress of Activities
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement
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(1)Activities with NAPTIN
a. Upgrading of NAPTIN’s training courses

The newly developed classroom training courses for technical loss reduction, reliability
improvement and quality improvement were released by NAPTIN and are included in
its 2025 training calendar.

b. Training demonstration session of the practical training

The 1st training demonstration session of the practical training was held for
underground cable fault location on 8th July, 2025, and for overhead line fault location,
and phase comparison works on distribution lines on 10th July, 2025.

The 2nd training demonstration session of the practical training was held for
underground cable fault location on 23rd October, 2025, and for overhead line fault
location, and phase comparison works on distribution lines on 28th October, 2025.
Some copper cables and copper wires were stolen at the distribution training facility.
JICA requested NAPTIN to restore the facility and implement security measures.
(barbed wire, security lights, security cameras, security patrols, etc.)

(2)Activities with AEDC

a. AEDC pilot project (Apo H31 Feeder)

- Conductor covers installed on 33kV, Apo H31 feeder were found burnt and melted
soon after the installation in June 2024. After the failure on the 33kV line, the analysis
was conducted including tests at the manufacturer’s laboratory. It was concluded that
a phase-to-phase short circuit between the bare and covered conductors was the
cause of the burning, and the melting was caused by a heavy load on the conductor.
Based on the analysis above, the JICA Team and AEDC decided to change the target
from 33kV to 11kV and select lines for experimental installation which were not heavily
loaded. The results of the experimental installation were successful but the cover was
burnt on the 11kV line again when the rainy season started in June 2025. The JICA
expert team and AEDC agreed to suspend the installation of the covers and remove
them to prevent further accident.

The operation of a ring shape network consisting of the Apo H31/H13 feeders has not
commenced yet. To establish the ring shape netowrk, it is necessary to transfer some
large scale customers from the Kukwaba L33 feeder to the Apo H31 feeder but it will
entail the reduction of load at Kukwaba L33. This load transfer was not accepted by
the Chief Business Officer (CBO) of Apo region saying that this would not work under
the feeder manager scheme. Upon the request from JICA Expert Team, Chief
Technical Officer organized a meeting inviting all concerned parties of AEDC and
discussed this issue. Finally, CTO concluded that AEDC would make the ring shape
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network.

b. Improvement of AEDC’s business operation
The new Outage Management App has been used, and training is currently underway
within AEDC. The new App requires the entry of the outage reason and the upload of
photos showing the situation before and after the outage. Historical incident data has
been obtained, and data analysis related to Band-A will be conducted.
The JICA expert team has given the presentation for the data analysis report and
suggestions to the Chief Technical Officer (CTO) on 21st October 2025.

<Output4>
Confirmation of the utilization of NAPTIN training in Discos

The newly developed training courses are listed in NAPTIN's 2025 training plan, but
they have not yet been conducted due to lack of applications. FMP issued a letter to
Discos inviting them to participate and plans to send FMP staff to the training. NAPTIN
intends to hold the training once a sufficient number of participants have registered.
The e-learning conversion of the newly developed training courses for this project has
commenced content creation in September 2025, using AFD budget. Effective e-
learning approaches are explored with NAPTIN.

1-3 Achievement of Output
<Output1>

Development and implementation of training for loss reduction measures
<Output2>

Development and implementation of training to improve reliability
<Output3>

Development and implementation of training for quality improvement

- New contents, exercise and explanation were added to the existing classroom training
course and it was released as a new training course named "DISTRIBUTION NETWORK
POWER LOSS REDUCTION TECHNIQUES" (D16).

- New contents, exercise and explanation were added to the existing classroom training
course and it was released as new training course named "RELIABILITY IMPROVEMENT
FOR POWER DISTRIBUTION NETWORKS (D23).

- New contents, exercise and explanation were added to the existing classroom training
course and it was released as new training course named "POWER QUALITY
IMPROVEMENT FOR DISTRIBUTION NETWORKS" (D22).
<Output4>
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Confirmation of the utilization of NAPTIN training in Discos

- AEDC, as a model Disco, utilizes NAPTIN training courses in case;
(i) whose contents are not covered by AEDC's internal training or

(i) external training is more efficient.

1-4 Achievement of the Project Purpose
To improve the capabilities of engineers in the power distribution department

<Indicator 1-3>

1. 70% or more participants in the training demonstration will be evaluated that they
acquired correct knowledge about reducing technical loss.

2. 70% or more participants in the training demonstration will be evaluated that they
acquired correct knowledge about improving reliability.

3. 70% or more participants in the training demonstration will be evaluated that they
acquired correct knowledge about quality improvement.

- New classroom training courses for technical loss reduction, reliability improvement and
quality improvement have been developed.

- Even though new classroom trainings developed through the project have already been
released by NAPTIN, no one has participated in the training. However, judging from the
feedback of model trainees who participated in training demonstration, the training
provided relevant and necessary information and the materials and teaching method were
good enough for them to understand well.

<Indicator 4>

4. A training system (curriculum, teaching materials, training equipment, instructors,
budget measures, etc.) will be established.
Around 90% of training system for new training courses has been established at NAPTIN
based on outputs achieved so far.

- New classroom training courses have been developed. NAPTIN has released 2025
official training calendar including the newly developed training courses. (100% completed)

- Teaching materials for new classroom training courses have been completed. (100%
completed)

- New practical training courses have been developed. (100% completed)

- Teaching materials for new practical training courses have been completed. (100%
completed)

- Installation of the distribution training facility has been completed. (100% completed)

- Instructors’ capacity has been developed. (100% completed)

- The e-learning contents of the classroom training course will be created using AFD
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funding. (40% completed)

1-5 Changes of Risks and Actions for Mitigation

None.

1-6 Progress of Actions undertaken by JICA

None.

1-7 Progress of Actions undertaken by Gov. of Nigeria

None.

1-8 Progress of Environmental and Social Considerations (if applicable)

Not applicable for this project.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction,
disability, disease infection, social system, human wellbeing, human right, and
gender equality (if applicable)

None.

1-10 Other remarkable/considerable issues related/affect to the project (such as

other JICA's projects, activities of counterparts, other donors, private sectors, NGOs

etc.)

None.

2 Delay of Work Schedule and/or Problems (if any)

2-1 Monitoring of the AEDC pilot project

2-1-1 Detail
The operation as a looped distribution line for the Apo H31/H13 feeder has not
commenced. To establish a looped distribution line, it is necessary to transfer some
consumers from the Kukwaba L33 feeder to the Apo H31 feeder.
There is difficulty in ensuring a period of time to monitor the results of the AEDC pilot
project within the project duration.

2-1-2 Cause
The cause is the delay in transferring some consumers from the Kukwaba L33 feeder
to the Apo H31 feeder.

2-1-3 Action to be taken
AEDC shall commence the operation for the Apo H31/H13 feeder by the end of
December 2025.

2-1-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
JICA will follow up on AEDC'’s action.
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2-2 Vandalization of the distribution training facility
2-2-1 Detail
Some copper cables and copper wires were stolen at the distribution training facility.
2-2-2 Cause
Vandalization
2-2-3 Action to be taken
NAPTIN shall implement security measures by the end of December 2025. (barbed
wire, security lights, security cameras, security patrols, etc.)
2-2-4 Roles of Responsible Persons/Organization (JICA, Gov. of Nigeria, etc.)
JICA will follow up on NAPTIN’s action.

3 Modification of the Project Implementation Plan

3-1 PO

None.

3-2 Other modifications on detailed implementation plan

(Remarks: The amendment of R/D, Project Description, and PDM (title of the project,
duration, project site(s), target group(s), implementation structure, overall goal, project
purpose, outputs, activities, input , and change of Environmental category) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D,
Project Description, and PDM, the team may propose the draft.)

None.

4 Current Activities of Gov. of Nigeria to Secure Project Sustainability
after its Completion
None.

Il. Project Monitoring Sheet | & I as Attached
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