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MINUTES OF MEETING
FOR
THE STUDY
ON
ELECTRIC POWER LOSS REDUCTION
IN

THE HASHEMITE KINGDOM OF JORDAN

AGREED UPON BETWEEN
JORDAN ELECTRICITY AUTHORITY
CAND

JAPAN INTERNATION_AL COOPERATION AGENCY

AMMAN, AUGUST 5, 1995

Mﬁm _ ‘M. Yoshitaka ARAKAWA
Chief Engincer/ Plannmg Lcadcr of the Preparatory Study Team
Jordan Electricity Authority (JEA) Japan Intemational Cooperation Agency

for Mr. M.S. ARATFEH
Director General, JEA

__20._.



The preparatory study teauﬁ (hcrcinaﬂcf referred  to as "the Team") organized by the Japan
‘International Cooperation Agency (hereinafter referred  to ‘as "MCA") of the Goverament of
Japan headed by Mr. Arakawa, leader of the Team, visited the Hashemite Kingdom of

Jordan from July 29 to August 7, 1995 for the purpose of discussing the outline of the study on

electric power loss reduction of Jerdanian interconnected system (hereinalter referred to as "the

Study").

The Team made a serics of discussions with (he oflicials concerned of the Jorddn Eleciricity
Authority (hereinafler referred to as "JEA"), headed by Mr. M. S Arafeh, dicector general,
JEA.

The salient result of the discussions mutually confirmed aré as follows and the aftendants are -

shown on the attached list.

1. Objective of the Study

The objective of the Study is to formulate a plan to reduce power system losses (about 10¥ on
transmission and distribution level at present) to the optimum levels in order to enhance the

energy efficiency and reduce the long-term invesiment for generating facilities.

- 2. Counterpart
In this study, the counterpart of JICA is JEA. However, considering the nature of this study,
Jordan Electric Power Company ( hercinaller referred to as "JEPCO" ) and Irbid District
Electricity  Company ( hereinafter referred to as "IDECO" ) are indispensable parties, thetefore,
JEA is responsible for taking an active role in coordinating efficient involvement of JEPCO and

IDECQ initiatives in this study.

H by
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3. Study Areca
The Study arcas are service arcas of JEA, JEPCO and IDECO.,

4. Losses to be studied

Technical losses of the interconnected system |

a} Transmisston system  loss (132kV)
b} Substation loss (132 7 33kV, 33/ 11, 6.6kV and 33, 11, 6.6/ 0.415kV)"

¢) Distribution system loss (including medium voltage lines 33 | 11, 6.6kVY, Low voltage

lines 0.415kV)
‘5. Scope of the Study
a) Study schedule

The Team suggested about 15 months as the tentative study period.

. The detailed tentative study schedule will be fixed during the next preparatory mission.
b) Scope of the Study
The Sludy Wil! be éa;ried:oﬁt in the l_‘ollowing four stages. o
*1st: Preliminary investigation stage
2nd: Detailed investigation stage
- 3rd: Development of net supply costs model
* drd: Formulation of an optimum plan for loss reduction
: €) Slu‘dy stages.

" The detailed study stages are as follows.

¢-1) Preliminary investigation stage

/{4). A : - - N @
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- Collection and review of data, study reports and rclevant information for the Study
« Actual situation of power utilities
- Power demand Forecast

Expansion plan for power system

Power supply refiability

Power generation and consumption

System loss and countermeasures for loss rediction

Tarift system
Meter reading, billing and collection system
Load shedding and blackout
- Field survey _
Existing power generation, fransmission, substation * and distribution rictworks
Telecommunication facilities and load dispatching facilitics

- Preparation work for loss measuring at the selected site(s)

¢-2) Detailed Investigation Stage

- Loss meastiring at the selected sites
- Analysis of measuring result -

- Identification and analysis of (echnical foss arid Hon-technical loss

¢-3) Development of Net Supply Costs Model

- Analysis of value of losses

- Preparation of countermeasures for loss reduction .

- Cost estimatation of countermeasures

- Evaluation of loss reduction of respective countenneasdrcs
- Analysis of interactions between supply costs and losses

- Development of Net -Suppiy Costs Model

c-4) Formulation of an Optimum Plan for Loss Reduction

« Review of the optimum level of the power system losses

i P



- Formulation of an optimum plan for loss reduction

6. Technology Transfer

JEA requested that the technology shall be transferred based on the concept that even after
the submission of the final report, JZA is able to formulate the loss reduction plan.

7. Data Delivery

JEA confirmed that the following data will be deliveried to JICA Jordan office by the
end of this August

- Geographic Map (33kV) JEPCO

- Single Line Diagram (33kV)

- 0.4kV Distribution Line Table

- Standard conrection Diagram (33kV~0.4kV)

Attachment ; Attendant List

. ; Questionnaire -



ATTTENID ANTS

Tordanian Side

NAME

POSITION, ORGANIZATION

A. S. ARAFEH

RIBH! HAMID

WADDAH NABULSI

Dircctor General

1T& D Chief Engincer

Production & Operation / Chief Engiicer

MUHAMAD AZZAM

Technicat & Corporate Planing / Chief Engineer

KHALED AMRO

Supervision & Control Dept. / Manager |

NIAZT MUSA

Technical Planning Dept / Manager

MAJED QAWASMEH

Distribution Dept. / Manager

ALl ALZUBI

-

Load Research & Management Section Head

ABU ZEID NABIL

National Control Center / Studies  Engineer

FALAH ABABNEH

Planning Engineer

REEM HAMDAN

Distribution Dept.

SUHA QOUSSOUS

Planning Engincer, Load Management

MOHAMMED FRIEHAT

Planing Engineer

KHALIL BADER

Planing Engineer

A SHIEK

IDECO / General ‘Manager

WALIED BATAYNEH

IDECO / Design & study

M. BUSHNAQ

— 1

JEPCO/ General Managcr.

ANWAR ELLAYAN

JEPCO / Study Engineer

IMAD  ELKHAJRY

Electric Training Centre / Manager
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AT TIENDAINTS

8/1

NAMIS

POSITION, ORGANIZATION

ADEL M. SALAN

IBRANIM AL-JIAWARI

TRAINING CENTER

Transmission Distributioa Superviser

Training Engineer

SAFI AL-ALI

Section Head Opecation

HUSSEIN

STEAM POWER STATION

RASHID TEANA

Station Manager

IBRAHIW MNOUATA

Elcctrical Maintenance

JEPCO  ZARKA OFFICE
NASSEF NOFAf. Electric Engineer
~ DHEIR BARARAT Eiectric Engineer

g



AT T IENIDANTS

NAME

' POSITION, ORGANIZATION

IFRAZ HALASEH

FUHEtS CEMENT FACTORY

Plant Manager

HANI RHAMASH

Technical Assistarce to General Manager

WHAMWAD TBRAHAY

Electric Enginecer

SULEMAN. S. ABUDABAT

licad of Energy and Sludies Section

AQABA  STEAM POWER STATION

KHALED SHURRI

Station Maneger

8/3 |

ABDULFATTAH KHADER

Electric Ergineer / Section Head

MAIMOUD ABUQADDOUM

- Operation Engineer / Section Head

JEA AQABA

| DISTRIBUTION OFFICE

RISHD FLEOM.

Maneger

MAD EDDIN HASANM

‘Maintenance Engincer

FATHIM EL. SHARIF

Maintenance Engineer




ATTENDANTS

Japancse Side

NAME

POSITION, ORGANIZATION

Y. ARAKAWA

Leader

Y. MOCHIZUK}

T HAYASHI

[lectric Power Administration

Electric Power loss Reduction Plan

K. NAGAMI Study Planning and Coordination
T. I-IOM“?;.;EWA — Power System Planning o
-_—F. YANO : “"T‘Tﬂnsmissi;n ant—i—';)—i-s,{ribut;;h Lin—c: -
~Y. SH[RAT;; | IIC;\ Jordan Office - N
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. INTRODUCT{ON

[n response to the request of the Government of the Hashemite
Kingdon of Jordan (hereinafter referred to as "Jordan”), the
Government of Japan decided to conduct the Study on Electric Power
Loss Reduction (hercinafter referred to as "the Study”) in
accordance with the relevant lasws and regulations in force in
Japan.

Accordingly, -Japan International Cooperation Agency
(hereinafter referred to as 7"JICA”), the official agency
responsible for the implementation of the technical cooperation
programs of the Government of Japan, ®ill undertake the Study in
close cooperation with the authorities concerned in Jordan.

The present document sets forth the scope of work with regard
to the Study.

1. GBJECTIVE OF THE STUDY

- The objective of the study is to formulate a plan to reduce
power system losses. (about 10¥% on the transmission and distribution
levels at present)  to the optinum levels in order to enhance the
energy efficiency and reduce the long-term investment in generating
facilities.

{11, STUDY AREA

: “The Study covers service areas of Jordan Efectr@qity Authority
'(JEA)' Jordan Electric Power Company (JEPCO) and Irbid District
Flect11c1ty Company (IDECO).

;w SCOPE OF THE STUDY

The Study. gill be ca:x;ed out iin the follow1ng four stages
l Pxellmxnaty 1nvest1gat10n stage
(l) Collection and review of data, study reports and relevant
1nformat10n for the Study
Power generation and consumption
- Telecommunication facilities and load dispatching
.- facilities
- Existing power:generation, transmission, substation and
“distribution networks
- Financial situations
- Tariff systen
 Meter reading, billing and collection system
+ Power demand forecast
- Expansion plan for power systemn
+ Power system analyzing method
+ Power supply reliability
+ Load shedding and blackout
+ System loss and countetmeaSUIes for loss reduct;on

A fs | - |
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(2)

(3)
(4)
1)

2)

(5)

Data collection related to costs
- Uit price of construction and rehabilitation works
- QOperation and maintenance cost
Review and confirmation of existing data and metering systen
to identify the sources and degrees of losses
Development of an efficient method to identify the sources
and degrices of losses on transmission and distribution lines
Svystem Analysis
In order to develop the method,  the following aspects of the
existing transmission and distribution lines will be
reviewed and analyzed.
Power system analysis of ‘the national grid
+ Operation and maintenance system
Load management systen
+ System peaks at substations
- Configurations of transmission and distribution {ines
Development of the method
The method will include selection of appropriate measuring
samples and analysis of measured results. Sources and.
degrees of losses throughout the networks will be identified
and estimated according to the method developed. The
‘measuting samples have to be able to represent various
characteristics of the sections of transmission and
distribution networks.
Foraulation of measuring procedure :
After confirming the number of technicians’ and oxganlzlng
measuring groups, neasuring procedure will be formulated.:
Heasuring will be executed by technicians of Jordanian side
and the Japanese Study Team (hereinafter tefétned‘to as:"the
Tean”) will monitor and superv1%e the" gxoups -

2. Detaxled Investjgatlon Stage

1)
(2)

(3)

Ptepatatlon work for measurang relevant data

MeaSUtlng relevant data ' ' ' .
Relevant data such as KllOW&tt, CUIient and voit wnll be
measured by the measuring groups according to the method
developed during the first stage.

Identification and estimation of sources and degrees of
losses.

Heasured data will be analyzed'in“Ordez o identify and
estimate ‘the sources and degrees of losses thxoughout the
transmission-and distribution networks.

3 Development of Net Supply Costs Model

()
(2)
3)
(@)

(6)
(6)

Preparation of countermeasures for loss reduction

Review of the countermeasures according to powen system
analysis

Cost estimation of countermeasures

Cost estimation of operation and maintenance

Evajuation of loss reduction of respective countermeasures
Analysis of value of losses :

s N '_4;_:' - - %



(1) Analv31s of - 1nteiact10ns bet¥een supply costs and losses
(8) Development of Net Supply Costs Model

4.Formutation of an optimum program for loss lGdUCthﬂ
An optinua program will cover the coming ten years.
(1} Review of the optimum tevel of the power system losses
(2} Formulation of an optimum program for loss reduction
(3) Fimancial and economic analysis of the optimum program

V.¥ORK SCHEDULE

The Study will be carried out in accordance with the tentative
work schedule shown in the appendix 1.

Vi.REPORTS

JICA shall prepare and submit the following reports to the
Government of Jordan:
1) lnception report
Twenty (20} copies
2) Interim report
Thirty (30) copies
3) Draft final report
Thirty (30) copies {main reports and summaries)
-The Government of Jordan shall provide its comments on the
‘Draft Final Report within one (1) month after the submission
of that report.
4} Final report
Forty (40) copies (main reports and summaries)
JICA will submit these reports within two (2) months after
'zece:v1ng ‘the comwents of the Government of Jordan on the
dlaft flnal report.

- VII;DIVIS[ON OF TECHN[CAL "UNDERTAKING

' The division of techmical undertaking for the Study by both
Jordanlan ‘and Japanese sides is outlined in the appendix II.

VI1).UNDERTAKING BY THE GOVERNMENT OF JORDAN

1. The Government of Jordan shall accord privileges, exemptions,
- ‘and other benefits to the Team in accordance with the Agreement
‘on Technical Cooperation between the Government of Japan and the
Government of Jordan. _
2.To facilitate smooth conduct of the Study, the Government of
- Jordan shall take necessary measures; .
(1) To secure the safety of the Team,
(2) To permit the members of the Team to enter, leave and sojourn
~in Jordan for the duration of their assignment therein, and
exempt them from foreign reglstxatlon requirements and

consular fees,
A ) ' -
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{3) To exempt the members of the Teaw from taxes, duties, fees
" and other charges on equipment, machinery and other matertals
brought into, and out of, Jordan for the conduct eof the Study,

{4) To exempt the members of the Team from income taxes and
charges of any kind imposed on, or in connection with, any
emoluments or allowances paid to them for their services for
the implementiation of the Study,

(68) To provide necessary facilities to the Team for remittance
as well as utilization of the funds introduced into Jordan
from Japan in connection with the implementation of the
Study,

(6) To secure permission for entry into private properties ‘or

_ restricted areas for the implementation of the Study,

(7) To secure permission for the Team to take all data and
documents including maps and photographs retated to the Study
out of Jordan to Japan,

{8) To provide medical service as needed. Its expenses will be
chargeable on members of the Teaa. o

3. The Government of Jordan shall bear claims, if any arises,
against members of the Team resulting from, occurring in the
course of, or otherwise connected with, the discharge of their
duties in the imnplementation of the Study, except when such
claims arisé from gross negligence oi willful misconduct on the
part of the members of the Team. .

4. JEA shall act as ccunterpart agency to the Team and ‘also as
coordinating body in relation with JEPCO, IDECO and the other
governmental and non-governmental oxgﬁnlzations concexned fo;
the smooth lmplementatxon of the Study

5. JEA shall, at its own expense, provide the Team w;th the
following, in cooperation with other oreanizations concetrned;

{1) Available ddta and infoxmatlon related to the Study,

(2) Counterpart personnel, : :

(3) Suitable office space wzth necessaxy equ1pment in’ JEA head'
‘office in Auman,

(4) Credentials or identification dards if necessary.

1X. UNDERTAKINGS OF JICA

. For the inmplementation of the Study, JICA shall take the
following measures: i o S
1. To dispatch, at its own expense, study teams to:Jordan, :
2. To pursue technology transfer to Jordan counterpart personnel

X. CONSULTATION

" JICA and JEA shall consult with each other in respéct of any
matter that may arise from or in connection w:th the Study.

4 .
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IDivision of technical

¥ork Iltem

undertaking]

Attachment H

Undertaking of JEA

Undertaking of JICA

1. Preliminary
investigation stage
{1) Colliection and
review of data, study
reports and rfelevant
information for the
Study
Data collection
celated to costs
Review and
confirmation of
existing data and
metering system

(2)
(3}

{1y. (2}, (3)

- Selection of
necessary data and
inforimation

- Review and analysis
{main responsibility)

). (). 3)

- Collection and

~informatieon

provision of all
relevant data and

Collaboration for
review and analysis

estimation of
sources and degrees
“of losses

- additional data and
~ information '

{4} Development of an {4) - Development of an {4) - Collaboration and

efficient method efficient method provision of -
additional data and
. information '

{5} Formulation of {58) - Formulation of {5) ~ Organization of
measuring procedure measuring proceédure measyring groups

2.Detailed Investigation

Stage : _ _

(1) Preparation work for {1} - Iastructions of (1) - Confirmation of
measuring relevant measuring. procedure measuring proceduce
data and holding

sessions for the
: o o _ instructions.

(2} Measuring relevant (2) - Monitoring and {2)- implementation of
data . " Supervising ‘ - measuring procedure

(3) Identificaticn and {3} - Main réspohsibility_ “(3)- Collaboration and.

provision of

3.Development of Net
Supply Costs Hodel

- Deveiogment of Nét
Supply Costs Model

Collaboration and.
provision of
additional data and
information

4.Formulation of an
optimum program for loss
" reduction

- Formulation of an
optimum program for
loss reduction )

Collaboration and :
_provision of

additional data and
information :
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AGREED UPON BRTWEEN
JORDAN ELECTRICITY AUTHORITY
AND

JAPAN [NTERNATIONAL COOPERATION AGENCY

" AMMAN, NOVEMBER 26, 1995

?fﬁ%f }4;33c1<5:1_ﬂ____, | g:Zé;%QL

7 Wr. W, S, ARAFER

Hr. T. ‘HAYASHI
Director General, : Leader,
JORDAN ELECTRICITY AUTHORITY the Preparatory Stiudy 2
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The Preparatory Study Team {(hereinafter referred to as “the
Tean") organized by the Japan International Cooperation Agency
(heréinafter referred to as 'JICA") of the Government of Japan
headed by Mr. T. Nayashi, leader of the Team, visited the Hashemite
Kingdom of Jordan from November 20 to November 27, 1895 for the
purpose of discussing the scope of work for the Study on Electric
Power Loss Reductiop of Transmission and Distribution Networks
in the lNashemite Kingdom of Jordan (hereinafter referred to as ‘the
Study").

The Team has had a series of discussions with the concerned
officials of Jordan Electricity Authority (hercinafter referred to
‘as  “JEA”), together with the officials of Jordan Efectric Power
Company (JEPCO) and lrbid District Electricity Company (IDECO),
which are also important constituents of the Study.

The items emphasized in the meetings are as fTollows.

|.ESTABLISHMENT OF A WOREING GROUP

JICA will dispatch a study team for the'implementation of the
Study (hereinafter referred to as “the Study tean” ). While the
direet counterpart of the Study team is JEA, it has been agreed
that a Working Group shall be established as an adhoc counterpart
of the Study team in order to pursue efficient study work and
téchnOiogy'transferé The working group consists of engineers and
‘specialists who represent JEA, JEPCO, and [DECO respectively.

At the same time, it has been confirmed that JEA shall take an
active role of coordination among JEPCO, and IDECO as the direct

counterpart of the Study team. L

: 1
)

9 TECBNOLOGY TRANSFER

It has been mutually understood that the technology transfer
is one of the most important elements of the Study, and shall be
pursued during the course of the field study and analyses in
Jordan. In order to fulfill the sufficient technology transfer,
the Study is carried out by collaborative work between the Study
team and the Working Group. ;

3. ¥ORKSHOPS AND SEMINARS
During_the course of the Study, wOrkShops and seminars wiil be

held in Amman and in [rbid. The workshops are intended to provide
opportunities in which the Study team can disseminate the

. P Ab - o
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knowledge of the process and technologies of loss reduction
-planping to the engineers and technicians who can not participate
in the Working Group ‘and are still important human resources, in
order to implement the loss reduction programs. : _ -

The seminars are intended to provide: opp01tun1t1es, in which
other officiatls could be well informed of the process and
importance of loss reduction planning and implenentation. The
workshops and seminars are expected to be held before the Study
proceeds from one stage to another.

4.PERSONAL COMPUTER

JEA requested Personal computers, printers and accessotries
vhich are necessary for the implenentation of the Study be
procured by JICA, and the specification of the personal computers
and other equipment be prepared by the Study team in

- collaboration with JEA.

5. MEASURING EQUIPMENT

In order to measure relevant data, measuring equipmeht is
"necessary for the Study, and JEA requested that the equipment be
provide by JICA. The Study team, in collaboration with JEA, will
“determine the type and number of the equipment for . the request to
JICA. - :

.SgCOUNTERPART TRAINING IN JAPAN

. ln copnection with the undertakings of JICA especially for
technology. transfer, JEA requested counterpart engineers from the
‘Jordanian Worklng Group ‘should participate in the joint work in
‘Japan.! The Team stated that the JEA's request will be conveyed to
JICA head office. '

- 7.0THER FEATURES OF THE STUDY
At {hé end of the Study, a loss reduction progranm wlll ‘be
f prepated - The loss . reduction program have to be comprehensnve and

. appropriate so that loss reduction work could be' implemented in a
. step-by-step nanner.

#H b
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ATTENDANTS Jordanian Side
NAME POSITION, ORGANIZATION
A.S.ARAHEH Director General

MUHAMAD AZZAM

Chief Engineer / Technical & Corporate Planning

HIAZI MUSA

Technical Plasning Manager

ALL ALZEBI

Load Research & managenent Section Head / Team Manager for Study

NABIL ABU ZEID

Studies Engincer / National Control Center. JEA

REEM HAMDAN

DBistribution Dept. / JEA

KHALIL BADER

Plamning Engineer / JEA

FALAH ABABNEH .

Planning Engineer / JEA -

SUHA QOUSSUS

Load Research And Management Engineer

WALIED BATAYNHE

Studies / IDECO Sectisn Head

ANFAR ELLAYEN

Planing Engineer / JEPOD '

IDECC IRBID OFFICE

A.SHEIKH General Manager /-IDECO
AL ALZUBI - |Load Reseacch’ & management Section Head / Team Manager for Study
Areas Manager

AIMAD THAINAT

WALIED BATAYNHE

Studies / Section Head, IDECO

FALAH ABARNEH

Plarning Fngineer / JEA

JAZEN MARJT Head of Design section / IDECD
Head of Plan'ning section / IDEQO

JEHAD ROUSAN

A f

——— e ——— 4 .



ATTENDANTS

Japanese Side

NANE

POS (T10N, ORGANIZATION

TOSHIYUKL HAYASHI

NATSUKI TAXATSUKA

KOZO NAG3YI

lecader of Miséion. Development Specialist, / JICA

Aduinistration for Technical Cooporation / MITI

Study Planning & Coordination / JICA

TOSHINGRI HONMA

Power System Plansing / PCI

]

HIDEXT TAKAND

Transmission and Distribution System / PCI

Program Officer / JICA Jordan
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na (%) 1585 1874 1627 | 1581 1579 1509
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By Collectors - 5360
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By Barks 9.51
* Disconnection 6.62
Other 0.57
Totad 100

JEAI2000 3 CORBU AR TFROML LT L ETFNMLTVWS

| | W %
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