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5" JCC Meeting on July 10, 2014

1. Project Title: The Project for Capacity Development of Efficient Distribution and Transmission systems
2. Project Period: 6 years and 8 months (August 2009 — March 2016)
3. Implementing Organization: Tanzania Electric Supply Company LTD. (TANESCO)

4. Project Location: Tanzania

5. Target Group: Artisans, Technicians, Engineers and Administrators of TANESCO

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Super Goal
Reliability of power system of TANESCO is
improved.

a. The number of disconnection faults of distribution
lines is decreased,;

b. The number of failures of substation equipment is
decreased.

a. Records of disconnection
faults of distribution lines by
each regional office;

b. Records of failures of
substation equipment by each
substation.

Overall Goal

The improved operation and maintenance
practices are implemented at distribution
and substation facilities of TANESCO

a. The standardized practices of maintenance for the
distribution facilities introduced by the Project are
implemented in Dar es Salaam Regions by 2018.

b. The standardized practices of maintenance for
substation facilities introduced by the Project are
implemented at all the substations in Dar es
Salaam Regions by 2018.

c. Standardized working guidelines and manuals for
improved operation and maintenance of the
distribution and substation facilities are practiced
throughout TANESCO by 2018.

d. The performance of the distribution network in the
Dar es Salaam regions:* is improved:

» No. of outage by causes
» Duration of outage by causes
*Baseline data (2013-2014) should be collected.

a. &b. Records and data of
operation and maintenance of
distribution facilities and
substations in Dar es Salaam
regions

c. Records and data to check

compliance of the working
guidelines  and manuals
developed by the Project in all
the regions.

d. Records and data to verify the

performance

- Budget for replacement and rehabilitation of
power facilities is secured.

- Operation and maintenance of power stations
and transmission lines are properly carried out.

-Sufficient power generation and transmission
capacity are installed.

Project Purpose

The internal system for human resource
development is improved and sustained.

a. The mid-term plan for TTS is prepared and
approved by the TANESCO management by 1Q
2013

b. Training Plan for TTS is integrated in the
TANESCO Corporate Business Plan by the end of
the Project.

c. OJTs based on the model maintenance practices
and the working guidelines and manuals for
distribution and substation facilities are introduced
in TANESCO by the end of the Project.

a. The mid-term plan;

b. TANESCO Corporate
Business Plan

c. Monitoring and evaluation
report for Artisan, Technician
and Engineer;

d. Monitoring and evaluation
report on QC activity.

- Sufficient budget and human resources will be
continuously secured for human resource
development of TANESCO.

- Sufficient budget for procurement of necessary
equipment and tools for operation and
maintenance of distribution facilites and
substation will be continuously secured.

- Incentive system for internal qualification and
certification will be established and applied.

- Trained and TANESCO certified trainers




d. The monitoring and evaluation system confirms
the QC activities at the work places by the end of
the Project.

continue to work for training at TTS with good
incentives.

- Trained facilitators continue to work for QC
activities with good incentives.




Output 01

The training system for distribution and
substation facilities of TANESCO Training
Schools (TTS) is developed.

a. Trainings at TTS are incorporated in the approved

training policy of TANESCO by January, 2009.

b. Training curriculums and text materials for

Artisans are developed in May 2011, and for
Technicians and Engineers are developed in July
2012;

¢. Manager, 10 technical staff and 16 administrative

staff members for TTS are assigned by the end of
the Project.

d. The certification systems for artisans, technicians

and engineers are established by July, 2012.

e. 31 of TANESCO trainers are trained by Oct. 2012.

Necessary and adequate training facilities, tools,
equipment and consumables are developed or
procured by the end of project.

g. Monitoring and evaluation system for trainings at

TTS is established by Feb.2013.

h. h Specialized course(s) are designed by the

initiative of the Business Unit by the end of the
Project.

a. TANESCO Human resources
Training Policy;

. Curriculum and text materials

. Organizational chart of TTS;

. Certificates

. Organization chart of TTS;
Purchased equipment list
(Japanese side and
TANESCO side)

g. Monitoring and evaluation

report;
h. Established Curriculums

T DO Q0T

Output 02

The artisans, technicians and engineers
working for distribution and substation
facilities are trained and certified through
the training system at TTS.

a. Annual training plan is prepared after 2012.
b. TTS training is monitored and evaluated and

improved.

c. General training courses at TTS are conducted.

i .558 of artisans are trained by the end of the

Project.
ii. Technicians are trained by the end of the
Project.
- Distribution : 294

- Substation: 82
ii. Engineers are trained by the end of the
Project.
- Distribution: 157
- Substation: 49
** The target figures are as of November, 2012.

b. Specialized course(s) are conducted since 2013.
453Technicians and Engineers are trained by
the end of project.

a. Annual training plan;
b. TTS annual report,
c. Records of training and
certification and examination;
i certification
examination;
ii. certification and task
iii. certification and task
d. TTS annual report,

and




Output 03

Quality Control (QC) activites are
introduced TOTANESCO and its activities
are promoted continuously.

. Curriculum of 5S training is developed by

September, 2012.

. 20 facilitators for 5S activities are trained by

December 2013.

. Strategic plan to introduce 5S activities

TOTANESCO is developed and approved by the
TANESCO management by March, 2012.

. Workshops for promotion of QC (5S and KAIZEN)

activities are implemented 25 times by the end of
project.

KAIZEN approach is introduced Technical
training.

. The monitoring and evaluation system is

established by the end of the Project.

a. Training curriculum;

b. TOT and one week training,

c. Approved Strategic plan;

d. Record of QC workshop for
promotion;

e. training curriculum,

f. Annual “M&E” report

Output 04
Models of maintenance practices for

distribution and substation facilities to
utilize knowledge and skills acquired
through the technical trainings and QC

activities are established.

. A procedure manual for model maintenance

practices for distribution facilities in pilot site(s) is
drafted by December, 2013.

. A procedure manual for model preventive

maintenance practice for substation facilities is
drafted by December 2013.

. On the Job Trainings (OJT) based on the

procedure manual for maintenance of the
distribution facilities in pilot site(s) in Dar es
Salaam are implemented by the end of the
Project.

. On the Job Trainings (OJT) based on the

procedure manual for preventive maintenance at
the pilot substations in Dar es Salaam are
implemented by the end of the Project.

. Effects of the model maintenance practices for

distribution facilities are verified by the end of the
Project

Effects of the model preventive maintenance
practices for substation facilities are verified by the
end of the Project.

a. Drafts of model maintenance
practices for distribution and
substation facilities

b. Records of OJTs in the pilot
sites.

c. Operational data collected by
the model activities

d. Operational data collected by
the model activities

e. Data on “Effects of model
maintenance practice”

f. Data on “Effects of model
maintenance practice”

Output 05

Technical  working  procedures  for
operation and maintenance of distribution
and substation facilities are standardized.

. Working guidelines and manuals for operation and

maintenance of distribution facilities are prepared
by the end of the Project.

. Working guidelines and manuals for operation and

maintenance of substation facilities are prepared
by the end of the Project.

a. working guidelines and
manuals
b. working guidelines and
manuals
c. revise text materials to reflect
working guidelines and manuals




c. The working guidelines and manuals for operation
and maintenance of distribution and substation
facilities are incorporated in the technical training d. document for check and
courses at TTS. supervision system for practice

d. Acheck and supervision system for practice of the | of the working guidelines and
working guidelines and manuals is established. manuals




Activities

1. The training system for distribution and
substation  facilites of TANESCO
Training Schools (TTS) is developed.

1-1. Preparing Internal Training Policy;

1-2. Carrying out Training Needs
Assessment (TNA);

1-3. Developing training faciliies and
procuring tools, equipment and
consumables necessary for the
training;

1-4. Preparing curriculums and text
materials; for training artisans,

technicians and engineers;

1-5. Preparing training plans for the
artisans, technicians and engineers,
respectively;

1-6. Carrying out trainers’ training and
certify trainers;

1-7. Preparing internal certification
standard for the artisans, technicians
and engineers, respectively;

1-8.  Establishing  monitoring
evaluation system to review
technical trainings at TTS;

1-9. Improving the training based on the
results of the monitoring and
evaluation;

1-10. Developing the administration and
management system for TTS;

1-11. Designing specialized training
course(s) by Business Units’ initiatives;

and
the

2. The artisans, technicians and engineers
working for distribution and substation
facilities are trained and certified through
the training system at TTS.

2-1. Carrying out general training courses
for the artisans, technicians and
engineers respectively;

2-2. Carrying out certification examination,
and certifying the successful artisans,
technicians and engineers based on
the internal certification standard.

2-3. Carrying out specialized training

Inputs
<Japanese Side>
A. Experts
1. Long-term (Resident) Experts
- Chief advisor
- Coordinator / Power Utility Training Program
2. Short-term (Visiting) Experts

Short-term experts will be assigned in the following specialized fields:
- Operation and Maintenance of Distribution Facilities
- Distribution Planning
- Operation and Maintenance of distribution and grid Substations
- Quality Management.

Short —term experts in other specialized fields will be assigned depending on the
requirement for effective implementation of the Project.

B. Training in Japan

- Counterpart Training (tailor-made courses and/or existing group training courses)
- Third country training if necessary

C. Equipment etc.

The equipment and tools will be provided depending on the necessity for effective
implementation of the Project. The following areas of activities are provisionally selected:
- Training for distribution, substation
- Distribution and substation maintenance works
D. Local Cost:

<Tanzanian Side>
A. Counterpart Personnel

- Project Director: Deputy Managing Director of Distribution and Customer
Services

- Project Managers: Senior Manager Human Resources, Senior Manager
Distribution, Senior Manager Transmission

- Working Group members: Manager Training and Manpower Development,
Human Resources Department, Manager TANESCO Training Schools, Manager
Operations in Distribution Department, Manager Transmission Substation in
Transmission Department, Principal Training Officer (Technical) TANESCO
Training Schools

- Task members: Managers and officers of the relevant Business Units, and TTS

staff

- Trained and certified trainers continue to be
assigned as trainers at TTS during the project
implementation.




courses for technicians and engineers,
respectively,

2-4. Preparing TTS annual reports;

2-5. Planning and implementing a final
workshop share the outcomes of the
Project.

3. Quality Control (QC) activities are
introduced TOTANESCO and its
activities are promoted continuously.

3-1.Creating management awareness;

3-2.Preparing strategic plan for 5S and
KAIZEN promotion;

3-3 Training facilitators for 5S and
KAIZEN;

3-4. Developing curriculum and materials

for 5S and KAIZEN training;

3-5. Carrying out 5S workshops at HR and
the Regional Offices of TANESCO;
3-6. Building the mechanism of monitoring
and evaluation for 5S and KAIZEN

activities;

3-7.Monitoring 5S and KAIZEN activities;

4. Models of maintenance practices for
distribution and substation facilities to
integrate technical training and QC
activities are established.

4-1. Designing models of improved
maintenance practices for distribution
and substation facilities

4-2. Planning On the Job Training (OJT)
based on models of maintenance
practices  for  distributon  and
substation facilities.

4-3. Implementing On the Job Training
(OJT) at the pilot sites of distribution
and substation facilities in Dar es
Salaam;

4-4. Collecting performance data of the
distribution network in the pilot sites for
OJTs, such as the number of outage
by cause, duration of outage, etc.

4-5 Assessing effects of technical trainings
at work places of distribution and
substation facilities

- 5Sfacilitators

The membership will be flexible for accommodating changing requirement for the Joint

Coordinating Committee and Working Group functions.

B. Land, Buildings and others: Training facilities of TTS
C. Office space and necessary facilities for Japanese experts
D. Operational expenses;




5. Technical working procedures for
improved operation and maintenance of
distribution and substation facilities
based are standardized.

5-1. Identifying the current issues for
operaton and maintenance of
distribution and substation facilities;

5-2. Drafting working guidelines and
manuals for operation and
maintenance practices of distribution
and substation facilities reflecting OJTs
of the models of improved
maintenance practices;

5-3. Establishing a check and supervision
system for practice of the working
guidelines and manuals.

5.-4. Feeding back the contents of the
working guidelines and manuals the
contents of technical training courses
atTTS

Pre-Conditions

- TANESCO has wilingness to improve and
sustain the training system.

- Necessary budget, office space and facilities for
the Project are allocated.
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S FFE
The TANESCO-TICA Praject for Capacity Development of
) Effigient Distribution and Tronsmission system

" TANESCO/We light up your life.

JICA/For a better Tomorrow for all

Date: 30/03/2015

Eng. Sophia S. Mgonja

Ag. Deputy Managing Director Distribution and Customer Services. (Project Director)
TANESCO

Dar Es Salaam

Re: HANDING OVER OF EQUIPMENT & TOOLS FOR THE PROJEFT OF
CAPACITY DEVELOPMENT OF EFFICIENT DISTRIBUTION AND TRANSMISSION
SYSTEMS

The Project has been implemented through the partnership between TANESCO and
JICA ciu.ri.ng the period of August 2009 to August 2014 in accordance with the Record of
Discussion signed on 14% August 2008 and also extended up to March 2016 with
Minutes of Meeting signed on 7tk February 2014.

We have received your request letter Ref. SMD/MO/DISTRIBUTION dated on 27t
March 2015 to purchase equipment and tools for the smooth implementation of OJT
Maintenance works as an important part of the Project. After consideration and
consultation with JICA Tanzania, the Project has agreed to provide those equipment
and tools to TANESCO related Business unites directly. The hand over equipment and

tools are as attached documents.
We emphasize you that you will use them to enhance the outcome of the training at TTS
-forimproving your-quality of the work. And also we concern your proper maintain of the

said equipment and tools.

We would be grateful if you would send us an acknowledggment letter on this matter.

Best regards

*® R =Y

Jirc Nagasaka

Chief Advisor
Head Office Main Project Office . . Projeet Office Masak -

" Umeme Park TANESCO Training Scheol TANESCO Technlcal Training school
Moragoro Rd, Railway. 5t/Mnyampal 51, DSM Tesema Ganga St, Masaki, DSM

Ubungo, DSM, Tel +255 (0) 22 2119943 . Tel +255 (0) 22 2600078




eErant
_aeE T

The TANESCO-JICA Project for Capacity Development of
Efflcaen'r Distribution and Transmission system oL
‘TANESCO/We light up your life.
JICA/For u better fomorrow for all j

The Project. for the Capacity Development for Efficient Distribution and Transmission

Systems

CC: JICA Tanzania Office
CC: Senior Zonal Manager in DSM & Coast

CC: Ag. Senior Manager Transmigsion

Head Office
Umeme Park

Morogoro Rd, -
Ubunga, DEM,

Main Project Office
TANESCO Training School
Railway St/Mnyampal St, bsM

. Tel +255 (0) 22 2119943

Project Uffice Masak

TANESCO Technical Training school
Tosama Ganga 5t, Masaki, D5M
Tel +255 (0) 22 2600078 -



Provision (Hand-over) of Equipment and tools

Project for Capacity Development of Efficient Distribution and Transmission Systems
{TANESCQO-JICA PRQJIECT)

o _ Requested Provision
S$/No Desctiption of ltem Unit quantity {(hand o.ver)
quantity
1 |Hydraulic compression tools (Manual Type) EP-410A Ea 18 18
2 |Dies for compression tools EP-410A 'UT2 (U-0) ta 18 18
3 |Dies for compressicn tools EP-410A 'UT3 {U-D3) Ea 18 18
4 |Dies for compression tools EP-410A 'UT4 ({U-B) Ca 18 18
5 |[Dies for compression tools EP-410A 'Cul50-29 Ea 18 18
¢ Check meter for compression tools EP-410A (check Eq 6 6
. pressure} |l Type
7 |Short Circuit Ground Device Ea i2 12
8 |Insulation Cperation Rod Ea 12 12
9 |Safety belt Ea 18 18
10 |Wire Grip 20-4K Ea 18 18
11 |Cable Cutter 600mm Ea 18 18
12 |Work bench on a pele 01 - Pole Piatform {200mm) K-3 Ea 18 18
13 |Work bench on a pele 02 - Pole Platform {11,00mm) K-4. Ea 18 18
4 [t anpoinpa: oot o | e | o
15 |Pole Climber - Spikes FG-1 Pair 18 18
16 |Tool bag Ea 25 25
17 |Tool bag Size: @ 300 * D 400mm Ea 25 25
18 {Brush for aluminium wire U type Ea 60 40
19 lIinterval Measurement Rod (12m) F§-12 Ea ) b
20 |Engine chain saw MEA 5000G Red Ea 11 T




f I ¥ ;

Engine’chaih saw MEA3600M Red

21 Ea
22 |Infrared Camera Ti90 el
23 [AC & DC Clamp Meter DCM-400AD Ea
24 |SF Gas Leak Detector 3-033-R02 Ea
25 |Digital Mulii Meter 83-5 Ea
26 Waveform Observation Device Power Qudlity Analyser | Ea
PW3198 )
27 |waveform Observation Device Clamp on Sensor 7624 Ea
28 |Waveform Observation Device Portable case C1001 Ec
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TANZANIA ELECTRIC SUPPLY COMPANY LIMITED

2015 THIRD QUARTER MEETING BETWEEN TRANSMISSION &
DISTRIBUTION DEPARTMENTS

Venue : Office of Manager Distribution
Date: 29t September, 2015
Participants: Eng. Kahitwa Bishaija Member
Eng. Theodory Bayona Member
Eng. Simon Kihiyo Chairman
Eng. Mosha Izahaki Secretary
Mr. Zakaria Magalama Member
Agenda:
1. Opening of Meeting
2. Adoption of the agenda
3. Confirmation of the previous minutes
4. Matters arising
5. Performance on the maintenance of distribution networks
6. Status of feeder tripping statistics
7. Connection of new customer at Mlandizi Substation (Kiluwa Steel)
8. AOB



SIN Issue Action Responsible | Date of
Person feedback
1 Opening and The chairman opened the meeting and welcome at 9:30 hours Eng Kihiyo
Introduction
2 Adoption of the Members adopted the agenda. All
Agenda
3 Confirmation of the Members reviewed the previous minutes of the meeting. Minor All
previous minutes of editions were made.
meeting.
4 Matters arising from e |t was reported that the progress on Civil works is good. llala | Eng. Bayona
the previous meeting: substation was estimated at 49% while 38% is for all
A. JICA Project of substations. | o |
DSM: e Preparation for design and mstal!atlon of 'taII gantrlgs at
Songas and Ubungo 132kV substation to avoid obstruction of
fly over along Mandela highway.
e |t was reported that the process to secure ownership of land
for all sites was going on well. The meeting proposed
involvement of Senior Zonal Manager to accelerate process
to get title deed for llala and other sites
B. Kigamboni It was reported that, the process to secure ownership of land was Eng. Bayona
Substation going on well and that follow up is being made by the RM Temeke.

The meeting proposed involvement of Senior Zonal Manager in these
matters to accelerate the process of getting necessary documents..




C. Luguruni
Substation

It was reported that there are two possible sites for this
substation one is being followed up by RM Kinondoni South
while the second one is being chased up by the Head Office
Surveyors.

Whlile efforts are continuing to secure land and necessary
documents, conceptual design for the substation shall be
finalized and submitted for deliberation.

The meeting proposed site visit by Transmission and
Distribution Team on 2nd October.

Eng. Bayona

Mr. Mgalama

A. Upgrading  of
lines to 132 kV
and introduction
of 132/33 kV
Substations:

As discussed in the previous meeting TANESCO should consider
establishment of 132 and 220kV ring connections to transmit large
amount of power and maintain system reliability. This will go together
with construction of 220 and 132kV substations. In other areas 33kV
33kV distribution network should be established to replace 11kV
system in order to improve supply reliability and reduce system loss.
Specific proposals include:-

Double circuit 132kV lines Bagamoyo - Tegeta substation
and Tegeta - Makumbusho.

220kV Kibaha — Bagamoyo line that is expected under North
East Grid extension Project. Follow up necessary to discuss
possibility of three winding transformer (220/132/33kV) at
Bagamoyo.

220kV line between Kinyerezi and Mbagala. in order to
strengthen city center’s distribution network.
Expansion/upgrading of substation such as Tandale to
maintain N-1 Philosophy..

It was reported that procurement process is going on for
transmission line material Mtwara — Lindi 132kV project.

Mgalama/
Mosha/
Bayona




B. Progress on the
procurement/ma
intenance of
breakers for the
substations.

It was pointed out that, parallel efforts have been going on in order to
repair and/or replace all defective circuit breakers such as:-

Procurement of ABB circuit breakers for replacing defective
ones at City Center. The breakers have been supplied and
installed.

Procurement of ABB circuit breakers for replacing defective
ones at Kunduchi is in progress

Major overhaul of ABB Circuit breakers in Grid substations is
in progress.

Replacement of defective circuit breakers at Same, Kiyungi,
Nyumaba Ya Mungu and Korogwe is in good progress, the
project is near completion.

33kV reactor breakers were successfully revived at
Shinyanga, Mwanza and Singida

New 220kV reactor was successfully installed on 20MVAr
reactor at Singida.

It was agreed to meet with Eng. Manirabona in order to know
the status of TEDAP project at Oysterbay and FZ2
substations. Foundations for temporary installation of ex. City
Centre CB'’s are being constructed at Oysterbay to ensure
reliable supply while waiting for TEDAP project to be
completed.

It was also advised that, 15MVA, 33/11 kV Transformer to be
added at M/City substation in order to accommodate the
University Load but however it was noted that we should first
follow up on the status of the ownership of the substation.

Eng. Mosha




a. Progress of the

e It was mentioned that, procurement of line materials is in

Eng Bayona/

construction of progress and the specifications for upgrading of 33/11 kV | Mosha
132 kV Mtwara — Mtwara substation have already been sent to the PMU for
T further processing.
Lindi I_'me and e It was further noted that, Ex-T5 Transformer to be transported
upgrading of from Ubungo to Mtwara for the same purpose of upgrading
33/11 kv the substation.
substation e It was pointed out that, Eng Kihiyo to communicate with RM
Mtwara for the reinforcement of distribution network
b. 33/11kV e It was reported that the training on distribution staff who are | Eng Kihiyo
unmanned responsible for switching of unmanned substations has not
substations started yet. Eng Kihiyo to follow up and report
switching
e It was pointed out that the current On Job Training which is | Eng Kihiyo
Performance on the being conducted in Dar es Salaam region under JICA through
maintenance of . . . .
S TTS is progressing well and it has brought substantial
distribution networks ,
improvement to the system. Data to be used to show the
extent of the improvement and best was to move ahead.
Status of feeder | Data for feeder tripping were discussed. It was agreed to carry out | Mr. Timothy
tripping statistics further detailed analysis to the data to identify critical cases as well as | Mgaya

recorded trend.
The signs of improvement esp. in Dar have to be proved by data.
Submission of findings and recommendations in the next meeting.

Connection of new
customer at Mlandizi
Substation (Kiluwa
Steel)

It was reported that the investor will install power transformer at
Mlandizi substation and a 33kV line to the proposed factory.
Technical proposal including line- in line —out configuration on 132kV
busbar was given to the Investor. The Investor has supplied
transformer to site.




It was discussed and agreed to carry out the following:-
I.  Verification of transformer rating by obtaining data from Mr. Zakaria
manufacturer Mgalama
li.  Arrangement for MoU (similar to that of Hong Yu Steel)
between TANESCO and the Investor to establish modality to

pay back the investment through electricity bills M_O_Sha/
Kihiyo

8 A.O.B e Timetable for future meetings shall be put in place
e Each assignment shall have specific person to make
follow up and report.
NEXT MEETING: 27™ NOVEMBER, 2015

Signed:

Name:

Chairman Secretary
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Summary of OJT Activity

Distribution Plan STE : Yasuhiro Tamura
Distribution Technique STE : Yasunori Nishi



6. Evaluation

(1) Qualitative assessment

(@ Almost completed distribution line diagram=pole sheet which become the base for facility management
documents.

@ Malfunction items which each region addresses and priority of distribution lines, except Jumper and
tree which were addressed together, were determined and initiatively addressed of their own initiative.

@ Each region assembled a team for OJT activity promotion and mainly maintenance engineer with the
regional manager at the head of team addressed how to proceed the activity energetically. In case of
delay, they addressed to review the material procurement manner=construction area and move up the
schedule of patrol etc of their own initiative and originality. | found them motivated to enthusiastically
promote the repair plan which they planned.

@ Joint coordination meeting is regularly held to share the information and solve the mutual problems
between substation and distribution.

(B Modified holistic maintenance programme was introduced in Dar es Salaam, Coast Zone
[Definition of management policy and standard]

® The simplification of data input and accuracy improvement are attempted by utilizing Excel instead of
Logbooks (Records of accidents at distribution lines by handwriting).
Also, the labor-saving business and information-sharing are attempted through to conduct business
processing of monthly progress report by utilizing TANESCO Intranet.



distribution line diagram



distribution line diagram



Distribution Pole Data Card

Pole NO

SO06° 44-739

EO39° 117-011

Pole Material

Wooden Pole

Steel Pole

Voltage Type

High Voltage Pole

Low Voltage Pole

Year of Pole Erection

Length of Pole M
. cas Hard Soil
Soil Condition (Rock ,etc) Normal Soft
Pole Depth M M
Kicking Blok/Brace blok Laid Not Laid

Remark




No. of accidents
2500

2000

1500

1000

500

Transition of accident occurence at distribution lines

-
-
-
-
-
-
-
-
-
-
-
-
-

3119:07

2687:56 232\ o

2529:48

2017:36

2012 2013 2014 2015
BETime duration =---No. of accidents

Time duration
3500.0

.000.0

2500.0

2000.0

1500.0

1000.0

500.0

0.0

@ From 2012 to 2014, due to increase in load (demand increase), about 500 accidents were increased.
Unless maintenance is provided, No. of accidents in 2015 will be increased about 2670.
(About 20 accidents/ feeder/ year were occurred in 2014)

@ Time duration of power outage per accident was somehow shortened from 2012 to 2014. (Further
analysis is required.)
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(2) Quantitative assessment

@

@

®

Estimate the volume of power sales per distribution line upon the total power sales and
number of distribution lines.
The volume per distribution line=="+" - 3400KW

Investigate the decrease in the number of accident at distribution line by the effect of repair
work according to the estimated number of accident at distribution line in 2015 and accident
record at distribution line.

As of the end of Dec==="" 859 accidents

Calculate the unit rate per unit KWH from total power sales and electricity cost received.
IKWH=»=»="=" 315Tsh

Calculate the growth in power sales upon the reduction number of accidents at distribution
lines by repair work and the volume of power sales per distribution line.

Average time duration of power outage per distribution line: 70 minutes
859 accidents 3,400KW/ distribution line ( 859 X 3,400 X (70/60)= 3,407,000KWH )

Calculate the growth in revenue upon the growth in power sales and KWH unit rate.
3,407,000KWH X 315Tsh = 1,073,205,000Tsh

{It can be said approx. 1,073,205,000 Tsh was gain as cost effectiveness by the reduction in

accident at distribution lines by this OJT activities. 22]




(3)Transition of Improve Quality of Services (SAIFI=SAIDI)
“ SAIFI : System Average Interruption Frequency Index
“SAIDI : System Average Interruption Duration Index

Transition of SAIFI=SAIDI

TRIPS MINUTES

1.80 140.0

1. 64

1.60
120.0

1.40

100.0
1.20

1.00 0.

80.0

0.80 60.0

0.60
40.0
0.40

20.0
0.20

0.00
2012 2013 2014 2015
ESAIDI —SAIFI
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/. Suggestion to TANESCO

(1) Continuous implementation of OJT activity

(D Carry it out until all the distribution lines are complete.

(@ After the completion, collect and analyze the accident record in 2015, establish the repair plan, prioritize the
items (repair contents and distribution lines etc) and continuously carry out the repair work.

3 Manage the repair work progress and accident occurrence situation and work together with head office,

zones and regions.
[Strict delivery management]

(2) Approach to solving problems found out through OJT activity

(DDifficult to shut down the power for work=> *coordination of distribution lines to minimize the area of power
shutdown and implementation of Autorecloser,Disconnectorswitch installation.

[Load management at distribution lines and consideration of remaining power]

(@ Enhance the approach not to occur new non-standard work.
— *Provide not only maintenance department, but also other departments, such as construction and emergency
department etc thorough instruction in the standard work and enhance inspection department.

3 Establish the maintenance system of facility management documents
— =prepare and carry out the work flow which shows how to upgrade the facility management documents. -
Prepare the shop drawing and promote the use

(@Lack of materials=> =Improve the accuracy of the required material take off by using shop drawing prepared
in order to purchase the materials smoothly. 24



(5)Too many unknown cause-> *Investigate malfunctions at distribution lines by insulation resistance tester,
install LBS, such as auto recloser etc, and improve the accuracy of patrol at
the time of accident.

(®)Data vary-> *Provide thorough instruction in data collection, such as "What is accident at distribution
line?", "What is time duration of power outage?", and "How to handle an accident occurred at
2 distribution lines at once" etc to avoid variance.
(How to count the feeder’s accident number crossing the boundary between two regions is
unified but there are small variations on how to count the cause..
How to count the duration time of outage is unified, but there is unrealistic data showing very
short time of duration.)
(7)Data examination=> =Examine the data and consider the review in accordance with "What data is
required?"”, "What data is not required?"”, "Do any data need to be subdivided?" and
"Are definitions of all data defined?" etc
[EX in Japan: Accident at a distribution line=Power cut off at a section of HV line by
recloser at distribution line= Automatically restoring power to the line after a
momentary fault*Accident affected by the facility owned by the customer etc]
[Automatically restoring power to the line after a momentary fault: after momentary
fault was caused at a distribution line, power can be restored at one time]
Define the restoration manner at interconnecting lines=SS for distribution (33/ 11kV)
—Define the accident investigation manner at SS*Distribution in the event of unknown cause.



@Currently, head office holds Joint Coordination Meeting between substation and distribution. From now on,
each zone or site shall hold joint coordination meeting to discuss and arrange the site power shutdown plan
or work arrangement etc in order to solve the problems and promote the efficient operation.

(Cost zone is implementing this meeting every three month)

Inspect facilities surrounding repair work.-> =Provide repair to any malfunction such as insulator cracks or
conductor disconnection etc which leads accident at distribution
line. To prevent accident at distribution line.

26



8. Reference
"Predicted effect in 2016 by OJT activity

Precondition
(D Complete all the repair work at distribution lines (No increase in the number of distribution lines)

(@ Carry out works in standard manner for new construction work and emergency work.
(compression=bush clearing etc)

3 10% of OJT repair missing and non-conforming work (compression malfunction etc) shall be considered.

tri K'North (SAIFI=SAIDI) minutes
P
1.20 1.14 140.0
1.00 0.96 120.0

0.78 100.0
0.80

80.0
0.60 0.46 60.0
0.40 40.0
0.20 20.0
2012 2013 2014 2015
mm SAIDI —e—SAIFI

SAIFI at K'North which handled as a pilot model marked about 0.5 in the record of 2015, accident at
distribution line can be reduced to 600.

Estimated accident value in 2015: 2670 2670-600=2070 27



= Calculate the growth in power sales upon reduction number of accidents at distribution lines by repair work
and the volume of power sales per distribution line.

2070 accident/ distribution line 3,400KW

(2070 X 3,400 X (70/60)=8,211,000KWH )
* Calculate income loss

8,211,000*315=2,586,465,000Tsh

{ Approx. 2,586,465,000Tsh of cost effectiveness can be anticipated. J

Loss due to accidents at distribution lines

KWH Tsh

9000000 2,652,000,000 5 470 000.000 3,000,000,000
8000000

7000000 2,117,000,000

6000000
5000000
4000000
3000000
2000000
1000000

0

2,000,000,000

1,500,000,000

1,000,000,000

500,000,000

0

2012 2013 2014 2015
B Power loss (kWH) —Income loss (Tsh) 28



Loss due to accident by unknown cause

kWH Tsh
1200000 474,900,000 467,100,000 500,000,000
450,000,000
1000000 346,500,000 323,100,000 400,000,000
800000 350,000,000
300,000,000
600000 250,000,000
200,000,000
400000 150,000,000
200000 100,000,000
50,000,000
0 0
2012 2013 2014 2015
mm Power loss (kWH) ——Income loss (Tsh)

*Great income are lost every year due to accidents at
distribution lines.

Loss due to accident by unknown cause becomes too large to
ignore.

o

~
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Part.2
SS OJT and SS Plan
<JICA>



. Holding a seminar to promote understanding
by JICA

1. Understanding PM

* A seminar was held to share the common understanding among whole SS sections, taking the
occasion of split-off of DSM workshop into 2 groups, to understand the purpose and manner of
PM and carry out the operation in accordance with the Maintenance Guideline.

<Held in May, 2015> <Participants:19 persons>

2. The advantage of early repair of malfunction

(malfunctions detected by Site Visit & Periodic Inspection)
(Theme: “The cost advantage of PM compared to BM” in item IV)
 The cost advantage of early repair compared to the cost after accident/ failure.
* It was valuable for explanation of internal budget request for repair
<Held in Dec, 2015> < Participants:11 persons>

[ Seminar in Dec, 2015 ]



-
I <24 repaired>
| < 8inoperation>

IV. Outcome of SS OJT Activity (COST)

1. The cost advantage of PM (Preventive Maintenance) compared
to BM(Breakdown Maintenance )

Manner

During this activity implementation period, malfunctions were detected by Site-Visit and Periodic
Inspection and accidents were prevented by “repairing major malfunctions.”

OJT Activity

Repaired > 24 cases

E H - E - E ===
]
w 32cases

(As of Dec, 2015)

Assumption

<In operation>8 cases

“Major malfunction” detected by inspection

Repair the
malfunction

"""" o

Malfunction
unrectified

(PM)

Cost for prevention of
accident from occurrence

Difference
=OQutcome

- -

supposition that malfunctions
worsen and lead to accidents

Cost is calculated with a

(BM)

1,403 [Million TSH]
127 [Million TSH]
1,530 [Million TSH]

I <24 in the left> 12,348 [Million TSH]
| | <8 intheleft> 2,276 [Million TSH]
l Total

14,624 [Million TSH]

| <24intheleft> 13,751 [Million TSH] |
| <8intheleft> 2,403 [MillionTSH] |
|

16,154 [Million TSH]



IV. Outcome of SS OJT Activity (COST)
2. Malfunctions detected by Site-Visit and Periodic Inspection and

repair
Number of defected malfunction and repair (cases)
Total malfunctions detected 177
(By Site Visit : 161, Periodic Ins: 16)
: . 145 . . .
Minor malfunctions detected — Repaired: 48 (Repair ratio 33 %)
(By Site Visit:137, Periodic Ins: 8)
Major malfunctions detected 32 — [Repairedi 24  (Repair ratio 75 %)
(By Site Visit: 24, Periodic Ins: 8)

(Malfunction found from Dec, 2014 to Jun 2015, Malfunction repaired till Dec, 2015)

Minor malfunctions and major malfunctions leading to accident

. All the malfunctions detected by the inspections were divided into “minor malfunction” and “major
malfunction leading to accidents”. However, it is difficult to define the classification of the two. Thus, here major
malfunction leading to accidents defines that “any malfunction which is leading to an accident in a short time if
unrectified and judged as “Emergency”.

. In this assessment, “minor malfunction” is not covered, however, repair is necessary as unrectified
malfunctions would effect the deterioration of equipment and its life time of operation.

Any minor malfunction may lead to accidents in the mid and long term.

No. of major malfunctions repaired was totally 24 out of 32 and the repair ratio was 75%.
Compared to the malfunction required urgent treatment, it is not high in performance, however, there are many
individual repairs during the repair implementation period. Therefore, their effort could be seen.



IV. Outcome of SS OJT Activity (COST)

3. Estimation of cost advantage

The financial impact that 32 major malfunctions might cause accidents was calculated based on “timing of repair implementation and
visualization of financial effect. ” Note this assumption is based on the condition that necessary materials are available. Labor cost is not included.

(1) Timing of repair implementation and visualization of financial effect

"Maintenance Response Against Cost" — Lack of tightening of GCB terminal at KURASINI SS Here is a sample of “Timing
Here is the result of study about terminal bad connection of bus bar between GCB and CT found through Site Visit and Preventive Maintenance(Periodic Inspection). of repair implementation
Examination of Maintenance Implementation and visualization of
investment effect”
Durast:‘t:lr:dc:)fv;::wer Cost for repair ?::Iﬁ:; :::,;::s:fnm::::;z? tothe Actual Condition indicating malfunction
progress, repair cost and

- = (@D Malfunction found through Site 1 (DMalfunction found through time duration of power
1 hours ) TSH 0 Visit ! : Periodic Inspection outa e/ Shutdown
TSH 10,700,000 Retightening and rminal bolt tighténing failure 1 | It was melted so re-connected. g *
(malfunction repair) restore monitored : Tightened by 1 bolt in improper The column in the r|ght
manner. . L
/ \ . Meer ! hand side indicates the
v : timing of malfunction
1 hours TSH 20,000 @ Predictable events detected in this inspection
TSH 10,700,000 Replace terminals and .
(malfunction repair) bolts Overheating at the point of tightening and the status. Minor

failure

malfunction requires small
repair cost but if it is
abandoned, the malfunction
becomes worse and
requires much more cost.

v

less repairis executed

F®Malfunction found through]
periodic inspection
Terminal was almost meltdB/vn.

4 hours
TSH 42,800,000

(repair failure points)

TSH 280,000 @ Predictable events
Replace connection plate, C
terminals, tightening bolts

and wires

Overheating and melting at the point of
tightening failure
atemporary terminal. This figure helps to
understand the importance
of Maintenance (early

___—

<_____

48 hours TSH 41,000,000 @ Predictable events

restore power and system replacementand repair cost

( P _ v ) ( : P P Terminal melted leads to grounding fault e . . .

34MW X 48h=1632MWh g in case of replacement of f b bar and detection by inspection and
About damaged CB (GCB) and Heavy t bus bar and power outage occurs at

TSH 514,000,000 loss Massine cost ) distribution line. repair).

It spreads to main body of CB or CT and it
is damaged.

Early detection could provide emergency repair prior to accident occurrence. Site Visit and Preventive Maintenance (Periodic Inspection) contribute to avoiding the worst-
case scenario.

In the event of accident, emergency response wastefully requires about TSH 41,000,000 for repair and about 48 hours(TSH 514,000,000) power outage. 2 1
Hereafter, repair work for permanent restoration can be executed with TSH 280,000 for equipment and 4 hours for repair of failure points in planned manner.

Result of Study




IV. Outcome of SS OJT Activity (COST)

Explanation of KURASINI SS [Impropore of tightening of GCB terminal

Inspection result (situation of malfunction)
a : Improper tightening of terminal was detected by visual inspection (stage 1)
b : It was checked at the time of periodic inspection. At that time, the terminal was already
melted and those could lead to an accident. (stage )
Repair cost currently required (Stage @)
«— Excluding labor cost. Materials (equipment and parts) are assumed to be available.
¢ : Repair cost required for stage @ (materials)

TSH 280,000 Replace connection plate, terminals, tightening bolts and wires
d : Time duration of power shutdown and electricity rate to repair stage @

4 hours TSH 42,800,000 (repair failure points)

Calculation formula : SS load (as of Nov, 2015) X Time duration of power shutdown X Electricity rate (TSH,”kWh)
= 34MW X 4h X 315TSH = 42,800,000 TSH

e : In case the malfunction is unrectified , disconnection accident can occure . (stage @)
Construction cost to recover from accident and restore power (stage @)

«— Excluding labor cost. Assume materials (equipment or parts) are available.
f : Repair cost for stage @ (material)

TSH 41,000,000 Replacement of damaged CB (GCB) and Heavy Massine cost
g : Time duration of power shutdown and electricity rate for repair of stage @

48 hours (restore power and system) About TSH 514,000,000

Calculation formula: Load at SS (investigated in Nov, 2015) X Time duration X Electricity rate (TSH.” kWh)
= 34MW X 48h X 315TSH = 514,000,000 TSH



IV. Outcome of SS OJT Activity (COST)

(2) Repair cost for major malfunction

Repair cost of PM and BM for 32 “major malfunctions” are calculated by "Timing of repair implementation and visualization of

financial effect.

Trial Calculation of effect on Inspection at 25 SS for distribution in DAS

(1) Compare the trial calculation of "immediately repair (Preventive Maintenance (PM))" and "malfunction abandoned without repair (Breakdown Maintenance (BM))" in case a serious malfunction is detected by SS inspection.

Conditions for examination

a) Repair cost includes only main material cost and excludes labor fee.

b) Time duration of power shutdown means the required time for restoration of the relevant equipment and excludes the time of power restoration.
c) Required materials for repair work is considered to be procured so the time required for material procurement shall not be included.

d) Time cost shall be calculated based on the electricity rate of TSH 315 kW. As for NO 3, 4, and 5, there is only one examination documents so it is divided into Malfunction Reports.
Immediately Repair (PM) Malfunction Abandoned without Repair (BM)
Malfunctio '-gﬂr::tf Power Shutdown forrepair] (¢ rent repair [respPonden Power Shutdown for repair| 1o "o Tola"i"sf;e)rence
NO Malfunction n Report equipment Cost of repair Time | Price conversion total Repaired: O | Cost for repair Time | Price conversion repair (d+1dD
No (Mw) (TSH) - [a] () from the time [al+[b] Tempf)rary (TSH) - [e] () from the time [c]+[d] —(fa]+1b])
(TSH) - [b] (TSH) Repaired: A (TSH) - [d] (TSH)
1|BAHARI BEACH SS AC,DC malfunction BB 4 12 30,000 2 7,560,000 7,590,000 A 500,000,000 168 635,040,000 1,135,040,000 1,127,450,000]
2|BAHARI BEACH SS High in oil level of TR BBS5 12 0] 8 30,240,000 30,240,000 A 40,000,000 24 90,720,000 130,720,000 100,480,000}
3|BUGURUNI (FZ1) SS DS close failure Fz12 7.35 7,000,000 4 9,261,000 16,261,000 @) 30,000,000 10| 23,152,500 53,152,500 36,891,500
4|BUGURUNI (FZ1) SS DS close failure Fz13 7.35 0] 2 4,630,500 4,630,500 @) 30,000,000 10| 23,152,500 53,152,500 48,522,000
5|BUGURUNI (FZ1) SS DS close failure FZ110 7.35 7,000,000 4 9,261,000 16,261,000 O 30,000,000 10| 23,152,500 53,152,500 36,891,500
6{BUGURUNI (FZ1) SS T2 11kV neutral grounding failure FZ111 7.35 100,000 1] 2,315,250 2,415,250 @) 1,000,000,000 168 388,962,000 1,388,962,000 1,386,546,750
7|CITY-CENTER SS OCB oil leaking (oil blowout—no oil level) CC1 20 0] 5 31,500,000 31,500,000 A 41,000,000 48 302,400,000 343,400,000 311,900,000
8|EPZA SS GCB SF6 decrease in Gas pressure EPZA 2 6 6,000,000 0| 0 6,000,000 O 500,000,000 144 272,160,000 772,160,000 766,160,000
9|G'MBOTO (FZII ) SS DS Bus bar connection Lapping joint Fz25 18.5 1,320,000 4 23,310,000 24,630,000 1,320,000 4 23,310,000 24,630,000 0|
10{KARIAKOO SS 11kV Cub Bus Bar Carbonised KA 3 10 0| 5 15,750,000 15,750,000 O 400,000,000 72 226,800,000 626,800,000 611,050,000
11|KIGAMBONI SS Line Jumper Lapping joint KG6 3 60,000 2 1,890,000 1,950,000 840,000 4 3,780,000) 4,620,000) 2,670,000
12|KIGAMBONI SS Structure grounding failure (No grounding wire. Stolen KG 10 3 40,000 1] 945,000 985,000 900,000,000 144 136,080,000 1,036,080,000] 1,035,095,000]
13|KIGAMBONI S5 Bus bar connection Lapping joint KG9 3 60,000 2 1,890,000 1,950,000 840,000 4 3,780,000) 4,620,000) 2,670,000
14{KURASHINI SS Disabled protection relay at secondary of main TR KR 11 12 200,000 2 7,560,000) 7,760,000 O 500,000,000  168| 635,040,0000  1,135,040,000]  1,127,280,000
15/KURASINI SS DS Weld failure of connection terminal KR 14 33.86 280,000} 4 42,663,600 42,943,600 O 41,000,000 48 511,963,200 552,963,200 510,019,600
16/|KURASINI SS GCB Improper tightening of terminals KR 2 33.86 280,000} 4 42,663,600 42,943,600 O 41,000,000 48 511,963,200 552,963,200 510,019,600
17|KURASINI SS Line Wire Lapping joint KR 1 33.86 60,000} 2 21,331,800 21,391,800 1,440,000 24 255,981,600 257,421,600 236,029,800
18[MBEZI SS 11kV SG leak noise MBE 11 17 0 5 26,775,000 26,775,000 @] 125,000,000 72 385,560,000 510,560,000 483,785,000
19|MBEZI SS Burnout of terminal block at protection relay MBE 9 17 40,000 2 10,710,000 10,750,000 A 10,000,000 4 21,420,000 31,420,000 20,670,000
20[MIKOCHENI SS 11kV Cub Insulation failure (Ozone small - Corona noise] MK 12 9.5 6,000,000 48 143,640,000 149,640,000 @] 1,000,000,000 168 502,740,000 1,502,740,000 1,353,100,000)
21|MIKOCHENI SS Line LA Grounding failure MK9 9.5 20,000 2 5,985,000 6,005,000 @) 500,000,000 168 502,740,000 1,002,740,000 996,735,000
22|MIKOCHENI SS MCT Crack MK 16 9.5 20,000,000 5 14,962,500 34,962,500 100,000,000 48 143,640,000 243,640,000 208,677,500
23|MIKOCHENI SS OCB Failure in contact resistance MK 18 9.5 0j 8 23,940,000 23,940,000 50,000,000 48 143,640,000 193,640,000 169,700,000}
24|MIKOCHENI SS bird damage MK 11 19 0] 1] 5,985,000 5,985,000 O 30,000,000 10| 59,850,000 89,850,000 83,865,000
25|MSASANI SS 11kV Cub Battery panel Small animal leaving MS 8 10.5 400,000 5 16,537,500 16,937,500 400,000,000 72 238,140,000 638,140,000 621,202,500
26|MSASANI SS DS close failure MS 3 10.5 0] 2| 6,615,000 6,615,000 @) 30,000,000 10| 33,075,000 63,075,000 56,460,000
27|MSASANI SS Incorrect operation in TR valve MS 10 10.5 0] 1] 3,307,500 3,307,500 O 500,000,000 168 555,660,000 1,055,660,000] 1,052,352,500]
28|OYSTERBAY SS 11kV SG Damage and aging OB 1 11 400,000,000 144 498,960,000 898,960,000 @) 400,000,000 144 498,960,000 898,960,000 0|
29| OYSTERBAY SS Line wire Lapping joint 0B2 11 60,000 2 6,930,000) 6,990,0000 O 840,000 4 13,860,000 14,700,000) 7,710,000
30|RAILWAY SS 33kV SG Hissing sounds RW 1 13 0| 5 20,475,000 20,475,000 O 150,000,000 168 687,960,000 837,960,000 817,485,000
31|RAILWAY SS SG Room Small animal living RW 2 13 400,000) 5, 20,475,000 208750000 A 150,000,000 168 687,960,000 837,960,000 817,085,000
32|TANDIKA SS High in oil level of TR TDK 7 9 0| 3| 22,680,000 22,680,0000 A 40,000,000 24 68,040,000 108,040,000} 85,360,000
Subtotal 449,350,000 295| 1,080,749,250| 1,530,099,250 24 7,543,280,000| 2,374| 8,610,682,500 16,153,962,500]  14,623,863,250|
Average (subtotal/ 32) 14,042,188| 9| 33,773,414 47,815,602 75% 235,727,500 74 269,083,828 504,811,328 456,995,727
Repaired or treatment provided: 24 total 427,410,000 266 975,942,450( 1,403,352,450 6,088,840,000] 2,026 7,662,330,900 13,751,170,900]  12,347,818,450|
Not yet repaired 8 total 21,940,000 29| 104,806,800 126,746,800 1,454,440,000 348 948,351,600 2,402,791,600] 2,276,044,800

23



IV. Outcome of SS OJT Activity (COST)

(3) The negative impact in case a detected malfunction is unrectified

The following table is made from [activity of understanding “Timing of repair implementation and visualization of
financial effect”] in article 3 (1) and [repair cost for major malfunction] in article 3 (2).

Total repair cost of major malfunctions (32 cases) < Million TSH>
PM (OJT activity) BM (after accident occurrence) Ad:fgtl\jlge

Time C . Time C . Total cost

. duration of . onversion Total cost . duration of . onversion required after .
Repair into hourly ) Repair into hourly . Difference
power of repair power accident
cost hutdown rate {A} cost shutdown rate occurrence {B-A}
> equivalent equivalent
(h) (h) {8}

Repaired 24 427 (266) 976 1,403 | 6,089 (2,026) 7,662 13,751 12,348
Not repaired yet 8 22 (29) 105 127 | 1,454 (348) 948 2,403 2,276
Total 32 449 (295) 1,081 1,530 | 7,543 (2,374) 8,611 16,154 14,624

(4) The cost advantage by OJT Activity

The cost advantage by 24 repairs through this OJT;
* 12,348 Million TSH

(Total repair cost after accident at 24 cases —Total repair cost at current situation at 24 gases)




IV. Outcome of SS OJT Activity (COST)

[Reference] Accident ratio (In the case of same preventive maintenance status of Japan )
The number of major malfunction leading to an actual accident out of total major malfunction
(The ratio of actual accident occurrence)
According to the survey in Japan, “22% of malfunction shall lead to an actual accident”
(Refer to Questionnaire survey about electrical accident in 2011 Kanto Tohoku Industrial Safety and Inspection
Department)
In case accident ratio is considered, the outcome in cost by 24 repairs through this OJT shall be calculated;
1,622 Million TSH (22% of 13,751 Million TSH — 1,403 Million TSH)

4. Recommendation to TANESCO

a) Calculate the cost advantage of PM (Preventive Maintenance) compared to BM(Breakdown
Maintenance ) to acquire budget in TANESCO .

b) Promote to rectify malfunctions (prioritize the repair and carry out the work
Don’t leave malfunctions as they are.)

Prioritize the malfunctions detected in consideration of its urgency and impact.

c) Continuous execution of maintenance (according to the management cycle in the
maintenance workflow). It is important to detect malfunctions by Visual and Regular
Inspection and to continuously repair them properly.

d) Obtain records (documentation) and its complete management (prepare and manage the

records to use.)
Accident record is the most important record to grasp the cause, provide treatment, take a
measure, such as sharing information etc. 25




V . Introduction of SS Plan Training at TTS

1. Purpose

Its very important to avoid over load of Substation Equipment to prevent
accident, in addition to the OJT Activity for Preventive Maintenance.

Therefore, JICA has established “SS Plan Training ” to Prevent Accident and
Make efficient Power System through study “How to plan SS” and “How
to calculate Power flow” .

2. Activity status <Time of implementation: Sep, 2014~ Sep,
2015>
(@ Set task force by TANESCO and JICA <Sep, 2014>
(Member from TANESCO: 2 persons from DIS, SS and system control)

(@ Checked existing training contents for SS at TTS by task force and picked Mav. 2015 TOT
up any contents lacking in terms of SS plan <from Oct to Nov, 2014> [May, 5 ]

3 Prepared texts by task force <from Jan to Feb, 2015>

@ Carried out TOT to task force members by JICA because the members
would be the trainer at TTS. <May, 2015>

(B Held TTS training in Sep, 2015 (4 days course x 2 times)
<Future schedule: Continuous implementation in TTS training after 2016.>

3. Training contents
= Attention to new construction or expansion of SS
*Basic power flow analysis

* Consistency between transmission and substation capacity
*How to consider to install TR

*Consistency between TR capacity and number of outgoing of

[Sep, 2015: Introduction of TTS training]

distribution line



VI. Holding Power Quality Seminar

1. Purpose
Decrease in power system quality by some customer demand for industrial use
has become an issue as a task in the business of TANESCO.
Therefore, a seminar was held with waveform observation device
which JICA granted in May, 2015 in order to solve the problem v
by measuring voltage flicker and harmonic etc.

2. Activity status

<Timing of seminar implementation>
*Sep, 2015 (Countermeasure to ensure power quality and practical training to use wave observation device: 5 days

course x 2 times, participants: 1st= = =6 persons, 2nd* = *8 persons)
-Jan, 2016 (Power quality analysis by analysis software: 1 day, participants:15 persons who attended the seminar
in Sep, 2015)
*Feb, 2016 (Power Quality Seminar-trial (Preparation of TTS training introduction): for 3 days, participants:
10 persons who will be the trainers of the seminar)

< Participants >
Relevant departments in TANESCO (Power Quality, Business Promotion, Distribution, Substation, Power System

Operation and TTS)
3. Further schedule
According to what TANESCO leant through this training, introduce TTS training in 2016 and enhance ensuring power quality.

(5 days course in Apr and Jun, 2016 respectively)

[Lecture in Sep, 2015] [Practical training at SS in Sep, 2015]
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Guideline
Check Eheet
Plan for Site-Visit & PM

.Demarcation of inspection and

maintenance responsibilities.

. Maintenance Activities

- Bubstation patrol( 38 supervisor)
- Bite Visit
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- Bpecific maintenance
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OJT Progress Report (Monthy) <DEC 2015> NO.1
About Dar 25 Distribution Substation
1.Site Visit(Number of Substation Each month)
(Visual inspection)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Plan 12 13 17 25 0 0 25 0 0 5 4 16 117
Result 12 9 17 25 0 0 25 0 0 5 4 12 109
Achievement Rate 100% 76% 100% 100% 0 0 100% 0 0 100% 100% 75% 93.2%
MAY 2015: Training Programs. However, there have been non joint inspections.
Reason of non
Achievement
NOTE From July to December its was decided to visit the sites once in three months (NOV-2015)
2.Periodic inspection(Number of Substation Each month)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Plan 0 4 1 0 2 0 4 4 5 5 0 0 25
Result 2 1 1 0 6 5 3 2 5 0 0 0 25
Achievement Rate 100%
JUNE 2015: The two exercise was posponed by the respective region (Ilala)
Reason of non
Achievement
3.Malfunction Report Number of Issue (Each month)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Site Visit 86 49 11 10 0 0 15 0 0 8 1 7 187
Periodic inspection 4 1 2 0 6 5 3 2 5 0 0 0 28
Total 90 50 13 10 6 5 18 2 5 8 1 7 215
4 Malfunction Report Number of Repair (Each month)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Result 9 3 4 2 10 7 6 8 11 4 4 1 69
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<FHfi = FFAEL ~NIL >
Orig.inal Extension Period
) Period
FHmIE R
before before after
(Jun-2012) (Jul-2014) (Jan-2016)
1.Execution
of inspection 36.7C 64.B 80.A
and repair
2.Maintenan
ce technique 42,/7C 78.”B 86.A
>Mansgeme | 33c | s9B | 798
Total Point 38.7C 68.”B 82.A
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