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1. INTRODUCTION

In response to the request of the Government of the Union of Myanmar (hereinafter referred to
as "Myanmar"), the Government of Japan decided to conduct the Study on the Introduction of
Renewable Energics in Rural Areas in Myanmar (hereinafter referred to as "the Study") in

accordance with the relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"),
the official agency responsible for the implementation of technical cooperation programs of the
Government of Japan, will undertake the Study in close cooperation with the authorities

concerned in Myanmar.

The present document sets forth the scope of work with rcga'rd to the Study.

II. OBJECTIVE OF THE STUDY

The Study aims at formulating a guideline for the introduction of renewable energies in rural
arcas of Myanmar and preparing actual development plans for selected sites. Through the
installation of pilot plani(s) in the Study, the transfer of nece_séary knowledge and technology to
concerned personnel in Myanmar and the preparation of a manual ‘will be implemented for

efficient introduction of renewable energies in Myanmar.

I. THE STUDY AREA

1n formulating the guideline for the use of renewable energies (hereinafter referred to as "the
Guideline"), whole silvation in the country will be taken into accounL To collecl detalled data
necessary for the formulation of the Guideline, however, some specific areas will be selected
These areas will be decided in the course of the Study through dl_scusswns between the
Myanmar counterparts and the Japancse study team dispatr':hed‘ for the Stﬂdy (hereinafter
referred to as "the Japanese study team‘;). - R '

IV. OUTPUT OF THE STUDY

The Study comprises two (2) components: Phase I and Phase II.- However the detaﬂs of the
Phase 11 study will be decided in light of the results of the Phase I study. The expected outpu(

of cach phase is as follows: : | f ‘ &
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Qutput of the Phase I study

1) The Guideline

The following issues will be included in the Guideline:

Set-up of proper inslitutional and organizational schemes for rural elecirification using

" renewable cnergies

Nccessary policies and regulations for the facilitation of rural elcctrification using
renewable energies

Proper financial plans for rural electrification using renewable energies.  These include
proper tanff structures and schemes for raising required capital

Proper operation and maintenance schemes for power supply systems uwsing rencwable
cnergics |
Proper mechanism for the development of human resources

Criteria for the selection of appropriate siles to be clectrificd and énergy resources fo be
used

Criteria for prioritization of prospective electrification projects

I'echnical standards for data collection, equipment and power supply systems, economic

evaluation of the feasibility of projects, and environmental impact assessment
Possibility of alternative configurations of power supply systems using renewable

energies

2) ldentification of prospective clectrification projects using renewable

energies

- The prospective projecté of rural electrification using renewable energies will be identified
mainly based on existing data and information. The identified projects will be prionitized in

accordance with the Guideline.

3) Formulation of development plans for prioritized projects

Dévelopment plans wdi be formulated for a'couple of the highly valued projects, identified

through the a_bo%—rhehtioned process. These plans will cover the conceptual design of the
power supply system, time schedule of the project, cost estimation, proper operation and

maintenance scheme.

' 4555
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Qutput of the Phase 11 study

4) Technology transfer and preparation of a manual for the introduction of
renewable encrgies through (a) pilot project(s)

Based on the results of the Phase [ study, (a) single or muliiple pilot project(s) will be
conducted with the purposes of actual technology transfer and preparation of a manual for the
introduction of renewable energics. This manuat will cover necessary issues in each
. development process such as project planning, design, operation and maintenance, monitoring,

and technical and economic evalvation.

v, SCOPE OF THE STUDY

Phase I Study-Preparation of the Guideline and Development Plans

1) Collection and Analysis of Backéround Daia and Information

The following data and infornation will be collected and analyzed. A socio-economic survey
* will be also implemented to collect necessary data on general situations in rural areas.

- Situations of existing relevant projects in Myanmar

- Current status of rural electrification mcludmo institutional issues such as relevant policy,
plans, laws and reoulauons :

- Relevant orgamzatlons and their roles, activities, and awarcheés of rural electrification

- Existing topographical maps, hydro—mctcorologicai data, maferials indicating the location
of existing power slatlons, and existing grids, and mformatmn oIl power plants under
construction and operation _

- Socio-economic and energy situation in rural areas (soc'ideconomic survey)

- Potential dcmahd for ele(':ln'ci.ty in rural areas ' '

~ Potential of the development of renewable energies in rural areas _ :

- Avallablhly of construction materials, machmenes and eqmpment in lhe local market

2) Preparation of the Guideline

The Guideline encompassing the aboVe—mcnlionéd issues will be prepared.

3 mentificaﬁon of Prospective Electrification Projects Usin.g Renewable



Energics

- Identification of potential projects sifes in light of existing data and information

- Implementation of field surveys in some highly rated places sampled among the identified
project sites

- Prioritizing the prospective projecls sites in light of the data collected through the field
surveys and the criteria defined in the Guideline

4) Formulation of Development Plans
(1) Prepai‘atory Survey

- Selection of target sites in accordance with the priority of the prospective pro_]ects
- Execution of field surveys aimed at co]Jectmg data on detailed site con(hllons such as

topological and hydrological conditions, and analyzing the collected hydro—met data and
relevant development plans

- Execution of field surveys for the target sites to be electrified. Some of the necessary
data are the number and distribution of consumers, potential demand, and socio-

economic conditions

(2) Project Planning

- Development of the ptan for power supply and demand

- Evaluation of the'potenlial of development. This includes examinations of the oplimal size
of development, economic viability, and expecled effects and side effects

- Examination of the eﬂginecring design with rough specifications for power supply
systems, basic drawings and cost est_imétion o '

- l_’reparatiop of the imp!en;lentation sehedule for development
3 Qperatien and.h.laintenancel’lan (OIM Plan).
_ OM plaﬁs wil! be developed.
(@) Acceﬁni_i;g Sy:sltem

An appropriate accoummg system will be developed The work will include the methodology
of tanff collection and management of accountmg ' ' S : 7, 2
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(8) Economic and Financial Analysis
¥conomic and financial analysis for the formulated development plans will be carried out.

5) Comprehensive Workshop for Phase 1

A comprehensive dissemination workshop shall be carried out fo disseminate the entire output

of the Phase 1 study. The expected participants will be concerned officials and personnel of

national and local government, international organizations and Japanese orgamzahons

Phase T Study— Implementation of Pilot Project(s) and Preparation of the
Manual ' B

1) Implementation of (a) Pilot Project(s)

Stage 1: Selection of Target Site(s)
The target site(s) for the pilot prq;ecl(s) will be selected among those for which lhe
development plans are formulated in the Phase 1 study.

Stage 2: Detailed Design and Installation

(1) Detailed Design ,
Detailed design work will be carned out. Utilization of local materials and equlpment shall
be considered as much as possible. The specifications of the system(s) will be prepared.

(2) Procurement and Installation of Materials for the Plant(s)
Necessary materials will be procured and installed. |

(3) Supervision of the Construction Work , ,
The concemed personnel of Myanmar and the Japanese study team shall jomtly superwse

the construction work performed by (a) contractor(s) in a cooperatwe man_ner. -

Stage 3: Operatmn & Maintenance, Monitoring and Evaluation of Pilot plant(s)
(1) Operation & Maintenance (OM) .

Based on the O/M plan prepared in the development plans, the orcanlzahon in charoe of

O/M will be established in the target site(s), and O/M work and tanff coliecuon Wi“ _

commence.
(2) Momtormg : . : o R
Momtonng of the pilot p]ant(s) shall be contmucd after the comrmssnomng of operatlon

The concemed personnel of Myanmar and the Japanese sludy team will 1mplement the

monitoring work in a cooperative manner.
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(3) Evaluation

The viability of the pilot plant shall be evaluated based on the results of the above-
mentioned monitoring.

2) Completion of the Manual and the Guideline
‘The manual shall be drafted in each stages and phases of the Study. These draft manuals will
be complled and completed. At this point, the Guideline will be revised to reflect the whole

outcomes from above.

3) Comprehensive Workshop for the Study

To disseminate the whole outcomes of the Study, a comprehensive workshop shall be carried
out. The expected participants will be concerned officials and personnel of national and local

government, international organizations and Japanese organizations.

VI.  WORKSCHEDULE

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

VIL REPOR.TS

3 I[CA shall prepare and submlt the following reports in Enohsh to the Government of Myanmar: |
: - incepuon report: Ten (10) copies in anllsh
- Progresé; repori 1:  Ten (10) copies in English
- Interim report: Ten . (10) cépies in English
o Progr)es.s'réport 2 Ten * (10) copies in English
- _' Draft final report: Twemy' (20) copies in English (main reports and summaries)
: _) T entatlve hme schedule for subnussmn of these reports is shown in the attached Appendnx [.

: The Mimstry of Electrlc Power (heremafter referred to as "MOEP“) shall prowde its commenls
. o_n the draft final repon within one (1) month after the submission of the report.

- Presentation o o N
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The presentation of the draft final report shall be made to MOEP.

- Final report: Twenty (20) copics in English (main reports and sunwmarics)

JICA will submit these reporls within six (6) weeks after receiving the comments of the

Government of Myanmar on the draft final report.

During the field survey in Myanmar, monthly meelings will be held, and monthly reports will

‘be prepared for submission at these meetings.

VIII. DIVISION OF TECHNICAL UNDERTAKING

The division of technical undertakings by MOEP and JICA of the Phase l sludy is detailed in
the appendix 11 '

IX. UNDERTAKING OF THE GOVERNMENT OF MYANMAR

To facilitate the smooth conduct of the Study, the Government of Myanmar shall take necessary

measures:
(1) to secure the safely of the Japanese study team,

(2) to permit the members of the J_'apancsc study team to enler, leave and sojourn in Myanmar for
the duration of their assignment therein, and exempl them from foreign registration
requirements and consular fees, '

3) tb exempt the m'em'bers 61' the Japanese study teéim f fom taxes, dutiés, feeS and ather chai'ges
on equipment, machinery and other materials brought into, and out of, Myanmar for the
conduct of the Study, ' - '

(4) to exemplt the members of the Japanese study team from income taxes and cha:ges.of any

kind imposcd on, or in connection with, any emoluments or allowances paid to them for their

serv;ces for the m]plementatlon of the Sludy,

(5) to provide necesseuy facnhties to the Japancse study team for rennttanoe as weli as utilization
of the funds introduced into Myanmar from Japan in connechon wnlh the 1mplementatton of
the Sludy, '

(6) to secure pemussmn for entry mto pnvale propertles or resmcted areas for the
1mpIemcntat10n of the Sludy '

(7) to secure pcmnssnon for the Japanese study team to lake alt data and documenls including
60—

?a
P 4



maps and photographs related to the Study out of Myanmar to Japan,

(8) to provide medical scrvice as needed (expenses will be chargeable to members of the

Japanese study tcam) and

(9) to facilitate prompt clearance through customs and inland transportation of equipment,
materials and supplies required for the Study and of the personal effecis of members of the

Japanese study team.

The Government of Myanmar shall bear claims, if any arises, against members of the Japanese

study team resulting from, occurring in the course of, or otherwise connected with, the -

discharge of their duties in the implcméntation of the Study, except when such claims arise from
gross negligence or willful misconduct on the part of the members of the Japanese study team.

MOEP shall act as counterpari agency to the Japanese study team and also as coordinating body
in relation with the other governmental and non-governmental organizations concerned for the

smooth implementation of the Study.

MOEP shall, at its own expense, provide the Japanese study team with the following, in

cooperation with other organizations concerned:

(1) available data and infomlatioh related to the Study;

(2) counterpart personnel; |

(3) suitable office space with necessary equipment in Yangon;
(4) identification cards;

(5) necessary vchicles with drivers, fuel and maintenance services for carrying out the field

survey; and

(6) communication fac;hhes during the exccution of the Study, such as lelephonc telex,

transceiver, etc., if necessary.

X. UNDERTAKING OF JICA

For the implementation of lhe'slu.dy, JICA shall take the following measures:
w to dispélch at its own expense, study teams to Myanmar, aﬁd

(2) to pursue technology transfer to the Myanma: counterpart personnel in the course of the

Study. o - : § o : ' ' ﬁﬂ"
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XI. OTHERS

JICA and MOIZP shall consult with each other in respect of any matter that may arise from or in

ﬁc

connection with the Study.
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Appendix |

Qutline of Division of Technical Undertaking

MOEP

JICA (study team)

PHASE |
(Preparation of the
Guideline and
Development Plans)

1) Arrange the meetings with
relevant aulhorities and

organizations.

2) Arrange the site
reconnaissancé in cooperation
with PBANRDA. |

3) Assist the collection of

necessary data and information.

4) Examine the prepared
Guideline and the development
plans with concerned authorities.

5) Arrange and Hold the
comprehensive workshop.’

1) Coliect information from
relevant authorities and
organizations.

Discuss the progress and resulls
of the Study with relevant

authorities and organizations.

2) Conduct site reconnaissance.

- |3) Collect and analyze relevant

data and information.

4) Formulate the Guideline and
the development plans in
cooperation with Myanmar

personnel. -

~15) Provide technicat support for

the implementation of the

cbmprehensive workshop.
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MOEP

JICA (study team)

PHASE 2
(Implementation of
pitol project(s}) and
preparation of the

Manual)

1) Examine the target! site(s) for

the pilot projeci(s).

2} Assign Myanmar personnel
who will work with the Japanese
study team for the detailed

design, supervision and so on.

3) Arrange the site sludies with

4) Establish the O/M system and

organization far O/M activities.

5) Monitor and evatuate the

project(s).

- |Guideline.

7) Arrange and hold the

~ lcomprehensive workshop.

local authorities and PBANRDA.

|6) Examine the manual and the

1) Evaluale the resulis of the
Phase | study in order to select
the target site(s) for the pilot
project(s).

2) Carry oul detailed design and
supervision work in cooperation
with Myanmar personnel.
Transfer necessary technology
and knowledge {o the

personnel.

3) Carry out the site studies.

4) Develop O/M system and the
structure of the organization in
cooperation with the Myanmar

personnel.

5) ldentify criteria for monitoring
and evaluation of project(s} in
cooperation with the Myanmar

personnel.

6) Complete the manual and the
Guidsline in cooperation with the
Myanmar personnel.

7) Provide technical support for
the implementation of the

comprehensive workshop.
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The Depariment of Electric Power, the Ministry of Electric Power (hereinafler
referred to as “DEP™) requcslcd officially to implement the study on rural clectrification
using renewable energy in Myanmar to the Government of Japan in September 1998.

In response to the request, the preliminary study team organized by the Japan
lntcrhalional Cooperation Agency (hereinafter referred to as “JICA”) had becn
dispatched to Myanmar from June 18™ to July 1%, 2000.

In Yangon the preliminary .sludy tcam held a series of discussions on the
proposed study, which was named “lhe Study on the Introduction of Renewable
Energies in Rural Areas in Myanmar,” with DEP and Myanma Electric Power
Enterprlse (hereinafter referred to as “MEPE”), a state owned utility responsible for
generauon transmission and dlstnbutlon of electnc power in Myanmar, and other
relevant government depanments Through these discussions the outline of the
proposed_sludy had been clarified. '

The scope of work for the actual study was drafted by JICA based on the
results of the preliminary study. ~The preparatory study team was dispatched to
Myanmar from September 14" to September 23° to have a series of discussions on the
drafted scope of work with DI:P and MEPE.

Dlscussrons were conducted in a frlendly and cordial atmosphere, and both
sides agrced to record the followmg pomts as summarized conclusions of the
discussions:

1. =_()bjectiv'es of the Prjé'para'tory Study
_ The objectlves of the preparatory study are:
(1) To collect relevant data and information; and

| @ To bulld up a mufual understandmg regardmg the contents of the scope of
| work for the actual study

2. Procedure of the Implementation of the JICA Development Study

In gen_éra_l, lho=HCA Development Study is carried out through the following
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three stages: _ _

(1)  Prehiminary study (completcd. in July 2000): In this stage, the outline of the
proposed study is clarified, and necessary data and information to formulate
the scope 'of_ work are collected. Befween JICA and the relevant
organization of the rccipient country (i.c., DEP), mutual understanding for the
outline of the actual study is reinforced,

(2)  Preparatory study: In this stage, based on the result of the preliminary study,

the detailed scope of work is formulated through the discussions of the two
parties. ‘The mission of the preparatory study is sometimes catled Scope of
_ Work (S/W) mission.

(3)  Actual study: In this stage, the JICA study team composed of Japancse
consultanis is orgamzed and carrics out the actual study in accordance with
the agreed scope of work. The actual study lS expccted to commence in
January or February 2001.

3. Responsnble Agencies

DEP shall take a full responsxbrhty for the lmplcmentation of the actual study |

and coordinate the related authorities and govemment departments such as the Ministry

for Progress of Border Areas and Natlonal Races and Development Affairs

(PBANRDA) MEPE shall be the actual executlon body for the study

4, Counterpart Personnel

DEP and MEPE will assign the counterpart personnel who will actually work
with the members of the JICA study team in the whole course of the actual study.
Through joint works in the actual study, the JICA study team will 1mplement technical
transfer to the counterpart personnel Expertlse of the countexpart personnet must
correspond to that of the JICA study team membcrs Pnor to the commencement of

the actual study, the JICA will submit a member list of JICA study team to DEP then,

DEP will assign the counterpart personnel

S. Necessar} Data and Informatlon _' |

The preparatory study team rcquested DEP to ensure the avaliabtllty of
necessary data and information listed in the attached sheet. DEP rep]led that they .
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would be able to provide in-house data per the request of the JICA study team; however,
in regard to thosc data only available outside MOEP/MEPE, they would do their best

with the relevant authorities to collect them.

6. Pilot Project

6.1 Comments on the Pilot Project

)

@

&)

DEP commented on the drafled pifot project scheme as follows:
DEP expects a substantial size of facilities: for example, about (1) MW
capacity for mini-hydropower, and about 150 kW capacity for PV and wind-
power system. |
For PV and wind power systems DEP prefers a centrahzed system whlch can
supply electricity to a village or a group of villages, rather than a stand-alone
system which can supply only one building.
Similarly small size micro hydro powecr stations such as 50kW or ]OOLW arc
not preferable because these are not cost effective in the light of current
MEPE operafion.

Conversely, the JICA preparatory sludy team explamed thelr standpoints for

the pilot prolect

[

2)

The pilot pI'OJECl is one part of the aetual study that is aimed at formulatmg

appropriate schemes for rural electrification. These schemes will include not '

only the current form of MEPE operation but also something new forms based
on collaboration between MEPE and local communifies.

In this context, the size of the pilot project cannot be the precondition for the
project implementation but will be decided through the evaluation and
discussion of the first phase study, in particular, the formulation of guideline.

6281te Selection o

- The potential areas for the pilot pwJect(s) will be nominated through the formulatlon of

(A) pitot project(s) wrll be conducted in the second phase of the actual study.

the development plan in the first phase, but the actual site(s) an_d_ type(s) of energy to be
used in 1he pitot project(s) will be determined at the beginning of the second phase. .

6. 2 Installatlon of the Plant(s)

The whole expenses for the procuremenl and mslalla’uon of the plant(s) will be

£
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borne by JICA. On the other hand, DEP will support JICA’s activities regarding the
procurement and installation of the plant(s) in cooperation with concerned government

departments.

6.3 Ownership

Facilities of the pilot project(s) must belong to HCA during the period of the
actual study, but the ownership will be transferred to the Myanmar side after the
completion of the pilot project. |

6.4 Tariff Collection
Tariff collection will be executed in the pilot prOJect to develop and
demonstrate an appropriate fi nancml management system

7. Workshop .

The pfeparatory study team explained the necessity of the impleolentation of
workshops. The aim of the workshops is to disseminate output and leesohs of the
actual study to all concerned oftficials and personnel of national, local and international
organizations. The workshops shall be held at both the ends of the first and the second
phases. DEP will lead the arrangement of the workshops in cooperatlon with the JICA
study feam, while the JICA study team will provide technical and financial support to
" DEP and the counterpart personnel. JICA’s sopport will also include the preparation
of necessary documents for the workshops. |

8. Others

8.1 Counterpart Training in Japan
DEP and MEPE requestcd that the counterpart personnel be tramed m Japan'
for the purpose of effeeuve lmplementauon of the actual study. -

8.2 Documentatlon of the Final Report
The final report mciudmg background data and mfonnatlon wnll be dlgltahzed _
and provided to the Myanmar side. These documents must be processed and readable
by personal computer (PC). The JICA study team will also provide technlca] transfer
regarding handling of the dlgttahzed documents and PC operation. _ S / D
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Attachment

Information necessary for setling up guidelines
(1) Laws and regulations

All laws, decrees, and regulations relaled to electric power supply, including the
following. _ '
Laws that define the roles of the government, the Minisiry of Electric Power
(MOEP), the Myanmar Electric Power Enterprise (MEPE), and other energy related

ministrics. :
Regulations that clarify power tariff sciting and collection
Regulations that govern establishment of clectric cooperatives or local entities

which are e_angaged in power supply
(2) Financial statements of the MEPE
Data on the foﬂowihg items for the .past five years:
Budget allocation '
Balance sheet
Profit and loss statement
(3) Organizational Structure of the MEPE in Rural Operation
Ma_nagerriént of each regional headquarters and branch office

Role of each local office
Compbsition of staff

(4) Training system of the MEPE

_ Traimng programs

a4



Infonnation necessary for screcning the potential sites
(1) Hydro
Hydrological data (periodical yearly flow measurements in last several years to

judge adequate flow) at the site.
Topographic map at site with planc table in a scale of 1/50,000 or 1/25,000

() PV

Monthly irradiation energy data for several years In various areas.
Topographic map at site with plane table in a scale of 1/50,000 or 1125,000

(3) Wind
Periodical yearly data for wind speeds and wind directions in various areas
Topographical maps and utilization maps with planc tablc in a scale of 1/50,000 or
1/25,000 for the arcas where wind data are available.

(4) Biomass

Monthly production of biomass resources by areas, and by types

7:"’
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A study of measured wind speced in Myanmar
U litay Aung
Abstract

An atlempl is made in Lhis paper to give a general
idea of the distribution of surface wind speed by using the data
from more than 30 meteorological stalions wilth at least 15 Years
record. A study of maximum wind speed is then made with both
measured dala from 4 Dine's Anemograph stations and estimated
wind speed from Rakhine Coast. It is hoped that the results from
Lhis paper will be useful for detailed study of potential use of
wind as an alternative energy source.

1. Introduction

The author analvzed Lhe monthly wind speed was obtained
mm the year 1984, However, it was felt that a more thorough study should be
made before making any cenclusions, Therefore a study of strong winds al
Mingladon and Chanmyathazi Airports were made and Prapers were presented at
the Resecarch paper reading session of Meteorological and Hydrological Re-
search Division during the years 1986 and 1988 respectively.

With  more knowledge about the variation of wind at
differenl stations, an altempt is made in this paper to give. a
general idea of the distribution  of - surface  wind speed in
Myanmar., :

2. Data

A list of stations with latitude, longitude, Theight of
anemometer  {in  feet) and the elevation with available mean wind
speed data is shown in table 1.

For studying the maximum wind speed, all ~ awvailable
Dine's  ancmographs from Hmawbi and Meikiila weather Forecasting
Offices were used. :

3. Distribution of surface wind speed

_ The monthly mean wind speed of 34 stations as listed ~in
table 1 is  shown in table 2. From table 2, the ' station were
divided into 6 calegories. They are as follows :- : ' e

CATEGORY 1 : Wind speed all months less than 3 m.p. h.
CATEGORY 2 : Wind spead 9 to 11 months less than 3 m. g h.
CATEGORY 3 : Wind speed 6 to 8 months less than 3 nm.p.h.
CATEGORY 4 : Wind speed 7 10 9 months more than 3 m.p.h.
CATEGORY 5 : Wind speed 10 tc 11 months more than 3 m.p.h.
CATEGORY 6 : Wind speed all months more than 3 m.p.h,

The  category  obtained for each - station  is  shown: in
table 1. A  diagram was Lhen drawn with  czalegories 1 and 2



Table 2. Mean monthly wind speed.

" T T 1 T T T 1
[_ ] JAN-I“;EB l MAR | APR t MAY | Jux | Jue | aug | sep I 0cT | Nov l DEC | MEAN |
Myitkyina | 1.94| 2.56] 3.17| 3.53| 2.76] 2.19| 2.65] 2.20} 1.95] 1.791 1.93] 1.98} 2.34
Bhamo 1.56| 2.02f 2.59| 3.31] 2.77] 1.94] 1.34] 1.49] 1.93] 1.67] 1.69] 1.61] 1.99
Lashio 1.96] 2.72} 3.25{ 3.45| 3.33| 3.65| 3.58] 2.82| 2.26{ 1.84] 1.51] 1.56] 2.66
Taunggyi 2.49{ 2.77] 3.07} 3.58] 3.88] 4.28] 3.87| 3.47| 3.29] 2.83] 2.01] 2.661 3.26
Kengtung 1.75] 1.55] 1.79] 1.89] 1.74| 1.2t} 1.13] 0.89] 0.71] 0.51] 0.48] 6.60} 1.19
Falam 3.05] 3.69] 4.47| 4.47] 4.42] 3,54} 3.23| 3.34] 3.09] 2.59] 2.29] 2.49] 3.35
Homalin 1.14] 1.33] 1.49| 1.66} 1.52]| 1.36] 1.39] 1.30f 1.04] 1.36] 1.00} 0.99{ 1.22.
Katha 0.851 1.00] 1.33] 1.55] 1.39] 1.75] 1.57| 1.26] 0.93f 0.77] 0.77] 0.97| 1.16
Mawlaik 0.85) 0.90] 1.19] 1.74| 1.66| 1.281 1.08] 0.97]| 0.85] 0.77] 0.74] 0.74] 1.06.
Kalemyo 0.93| 1.19] 1.56{ 1.70| 1.76| 1.76] 1.32] 1.17| 1.16] 0.98] 1.05] 0.77] 1.28
Shwebo 2.95| 3.39| 3.56] 4.60] 5.98{ 7.62| 7.97] 6.26| 4.23| 3.25| 3.27] 3.22| 4.69
Monywa 1.70] t.59] 2.18] 2.03| 2.47| 3.25| 3.33} 2.63] 1.65] 1.46] 1.54] 1.33] 2.10
Mandalay 2.07| 2.76] 3.85| 4.22] 4.78] 6.22| 6.521 5.12] 3.73] 2.73| 2.25] 1.90] 3.85
Meiktila 1.46] 1.79] 2.60( 3.85{ 5.50| 7.39] 5.92] 5.501 3.08} 1.65] 1,47} 1.41] 3.47
Yamethin 3.27| 4.08} 5.38] 7.92] 8.93110.6610.31| 9.65} 6.42] 4.00] 3.29] 3.34] 6.43
Nyaung-Oo | 2.62| 3.15| 4.74] 6.15{ 8.28{11.31| 9.64| 9.40] 5.46] 3.59] 3.04] 2.66] 5.84
Pyinmana 2.111 2.301 2.80f 3.49| 3.69{ 3.99| 3.68]{ 3.06} 1.94| 1.43| i.84]| 2.10] 2.70
¥inbu 2.45] 2.51] 2.68{ 3.43] 3.40] 4.15| 4.17{ 3.64] 2.89] 2.13| 2.69] 3.13] 3.11
Gangaw 0.94] 1.25| 1.64] 2.28} 2.31] 1.94] 1.63} 1.59] 1.34] 1.30{ 1.22| 1.04] 1.54
Sittwe 4.38] 5.48( 5.92] 5.93] 6.32] 7.55{ 7.50] 6.41} 5.53] 4.62] 3.97| 3.86] 5.04
Sandoway = | 1.62[ 2.07| 2.45] 3.03] 3.08] 2.74] 2.89| 2.60| 2.04| 2.19] 2.12| 1.68} 2.38
Prome 2.43| 2.53] 2.91] 3.70] 3.89| 3.13| 3.07| 2.72] 2.28] 2.05| 2.80} 3.r2| 2.89
TOuNgoo 1.68] 1.76] 2.60] 4.12| 4.06| 4.31] 4.11| 3.48]| 2.24] 1.64] 1.35] 2.18] 2.79
Hmaubi 2.39] 3.04] 3.73{ 4.86] 4.57] 4.34] 4.96] 4.0z] 2.75] 2.78] 2.39] 2.39| 3.13
Mingaladon | 4.23| 6.05[ 5.26{ 7.34] 6.70| 6.23] 6.92] 6.36] 5.22[ 4.20} 4.37| 5.06] 5.66
Kaba-Aye 2.63| 3.21] 3.70] 4.28] 3.81] 3.35] 3.70} 3.48] 2.73| 2.64| 2.62] 2.89] 3.25
Pathein 2.511 2.99] 3.76] 3.44] 3.35( 2.92] 2.34] 2.26] 1.93] 2.01| 2.38] 2.36} 2.69
Hpa-an 2.46] 2.59] 3.56] 4.051 3.94] 4.28] 3.98] 3.38| 3.27| 2.67| 2.17| 2.461 3.23
Thaton 1.40} 1.43] 1.30] 1.39] 1.25] 1.34] 1.32] 1.09| 1.32] 1.36] 1.31] 1.97] 1.07
Mawlaayaing| 3.53[ 3.81| 4.15| 4.57] 1.46} 4.70] 4.72| 4.35] 3.76| 3.26] 4.35] 4.23] 4.16
Tavoy 2.25) 2.18| 2.38] 2.21| 2.58] 2.51] 2.35{ 2.58{ 2.00{ 1.90} 2.35| 2.81} 2.34
Mersui | 4.18] 3.76] 4.08| 4.01| 3.26| 2.77| 2.64] 2.65] 2.7¢| 2.67] 2.56] 3.82] 3.07
Kawthaung | 3.90] 3.45] 3.28] 3.05| 3.13] 3.68] 3.33| 3.42| 2.67] 1.99] 3.15] 4.16] 3.27
*Loikaw 1.83] 1.18] 1.98f 2.21] 2.41] 2.63{ 2.32| 2.16] 1.97| 1.58] 1.501 1.40] 1.93

¥ data hot reliable



combined, categories 3 and 4 combined and categories 5 and 6
combined. The diagram obtained is shown in Fig. 1.

From figure 1, we can see that the general distribution
of monthly mean wind speed may be divided into threc areas. They
are -

(a) Arcas with least mean wind speed. These include:~ Upper
Sagaing Division, Kayah, Eastern Shan and Kachin States,

{(b) Areas with highest mean wind speed. These include:-
Northen Rakhine State, Lower Sagaing, Mandalay, Yangon,
South Tanintharyi and Northern Mon States.

(c) Areas with overrange mean wind speed. These include;-
Southern Rakhine, Karen, Chin and Western Shan States,
Ayeyarwady, Bago, Magway, Southern Mon and Northern
Tanintharyi Division.' ' '

4. From table 2, we may say that :- )

(a) There are only few areas with annual mean wind speed
more than 4 m.p.h. These places are :- Yamethin and
Nyaungoo districts of Coastal area. .

~ (b) In central Myanmar, May to September are the months with
highest monthly mean wind. The coastal areas of Rakhine,
Deltaic and Mon experienced maximum mean wind speed
during the months February to September. The monthly
mean wind specd is highest during the months _Of March to
May in the Chin State. In the Kachin States the highest
monthly mean wind speed occurred during the summer months
March and April. In the Shan State, the highest monthly
mean wind speed occurred during the months March to
August. In the Taninthayi Division, highest monthly mean
wind speed occurred during the winter and summer months

: ‘of December to April. : '

5. Maximum wind speed

_ There are all together 4 stations cquipped - with Dine’s
Anemometer in Myanmar. They are Mingaladon ({Yangon), Chanmyathazi
(Mandalay), Hmawbi and Meiktila Airports. A study of strong winds at Yangon
and Chanmyathazi Airports were made by the author during the years 1984 to
1988. Therefore only the monthly maximum wind speed of Hmawbi and Meiktila
will be presented in this paper. The monthly maximum wind speed in miles per
hour logether with direction and date of occurrence is shown in tables 3 and
4 for Hmawbi and Meiktila respectively.

for comparison burposes the monthly maximum wind speed
together with the record period for all 4 stations is shown - in
table 5, : ' ' '

From table 5, the wind - speed at ‘all  four stations
recorded maximum . winds during the pre-monsoon and = post-monsoon
months of April, May and October. : : : ' :

The estimated maximum wind speed  of - the most noteworthy
storms during Lhe period 1964 ~to 1988 at Rakhine Coast is shown
in table 6. We may 130 mph and at Southern ' Rakhine Coast is 110
mph,. : _ E : R : ' '
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6. Meteorological situations

Areas of highest mean wind speed are those places that
experienced the effect of monscon in one way or another and areas
that experienced sea breeze, In Central Myanmar areas, the high-
est monthly mean wind speced during the months May to September is
probably due to channeling effect of the monscon wind by the West and
Central Yomas and the Shan Yomas.

In the coastal areas, Lhe coupling of the monsoon wind
the seca Dbreeze - during the afternoon and evening vresults in the
strong wind speed in the nmonsoon season, The maximum wind speed
in Rakhine State is associated with the passage of Severe Cyclon-
ic Storms during the months of May and October,

" 9, Conclusion

In general, the wind speed is not very much during a
normal = weather situation over all areas of Myanmar. However there
~are certain  places where the synoptic wind has a potential to use
as an alternalive energy  source. Such places depends on  the
factors such as locality, terrain, Climate and diurnal variation.
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Table 1. Station with available monthly wind speed
STATE/DIV, Latitude | Longitude |Height of|Elevat- Record
Station °N 'E anenometer jon Category Period
(feet) (feet)
KACHIN :
Myitkyina 25°22° 97° 24" 33 481.7 2 1966--1980
Bhamo 24°16’ 97°12°* 33 370 2 ="
SHAN
Lashio 22756’ 9?°45' 33 2454 -3 1965-1980
Taunggyi 20°47 |  97°03° 6 4712 4 =t
Kengtung 21°18’ 99°37°? 33 2714 | 1967-1980
CHIR _
Falam 24755 94°55° 33 430 1 1968-1980
SAGAING _
Homalin 24755 94°55* 430 | 1968-1980
Katha 24°10° 96°20°* 33 313 1 11965-1980
Mawvlaik 23°38° 94°25' 14.6 380 1 1968-1980
Kalemyo 23°01° 911°04" 10 45 1 11967-1980
Shwebo 22°35° 95°43’ 33 353 b - 11968-1980
Monywa 22°06° 97708’ 12 267 2 1966-1980
MANDALAY . o
Mandalay 21°h9? 96°08° 33 249 4 1968-1580
Meiktila 20°53? 95°53" 10 706 3 1965-1980
Yamethin 29725 96°09°’ 33 652 6 1968-1980
Nyaung-0o 21°12" 94°54° 195 5 1968-1980
Pyinmana 19°43° 96°13° 33 336 3 1968-1977
MAGWAY
Minbu 20"10° 94°53° 11 166 3 1967-19717
Gangay 22°10° 94°08° 9.5 701 1 1968-1977
RAKHINE .
Sittvwe 20°08’ 92°53? 12 43 6 1965-1980
Sandoway 18728’ 94°21° 6 36 2 1965-1980
BAGO : :
Prome 16748 95°13° 33 102 3 1964-1977
Toungoo 18°55' 96°28" 10 165 3 1964-1980
YANGON o
Hmawbi 17°06° 96°04° 8 88 4 1964-1977
Mingaladon 16°54? 9611’ 8 92 6 1964~-1980
Kaba-Aye 16°52¢ 96°11’ 36 61.25 4 1958“1980




Table 1. (Contd,)

=]
STATE/DIV, Latitude | Longitude |Height of |Elevat-~ Record
Station N ‘B anemometer ion Category Period
{fect) {feet)
- |AYEYARWADY
Pathein 16°46"' 96°46° 31 33 2 1964-1980
KAYAL
Loikaw 19°41° 97°13° 15 2938 1 19681977
KAREN
Hpa-an 16°55° 97 °40° 34.8 34.5 4 ] 1364-1972
' 1976-1979
MON .
Thaton 16°55° 97°22! 12 28 1 1968-1977
Mawlamyine 16°30° 97°37’ 33 82.3 6 1964-1980
TANINTHARY1 .
Dawei " 14°06° 98°13? 25 82 1 1965-1980
Mergui 12°26° 58°36° 40 66 3 1964-1980
Kawthong 09°59' 98° 35! 6 153 3 1964-1980
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Table 3.  Maxinmum wind (M.P.H) AT HMAWBI MET. OFFICE
JAN. | FEB. | MAR. | APR. | MAY. | JUN. | JUL. | AUG. | SEP. | OCT. | NOV. | DEC.

] SH S SH W S s SH SK SW o W N
9 |24 24 23 30 41 39 48 50 34 25 20 20

o |2%rd. |26th. Mih. [iseh. |30th. |10th. [i0th. [3rd. [6tn. |i0tn. |ise. |[Tzen.
1 SH E SH NE SH swl W KE SK
3 |30 26 24 49 42 44 40 5 30 32 19 21

g [26th. [3th. [Sth. [30th. f27th. |30th. |25th. |13th. [22nd. |2nd. [27th. |ist.

1 E s SH wi| s NH sil W W 3 S K
9 |26 54 26 36 |40 44 39 42 12 33 0 21

6 [l6th. ath. |18th. (I8th. [27th. |20th. [6th. [3rd. [2nd. [30th. |{3en, |dcn.

] SH W s SH sl - w| @ ® SE E
9 |26 2 26 12 38 43 41 38 34 |34 21 “'i22

6 |i6th. |9th.  [7th. |2Znd. |2d4th. [i5th. [23rd. |i2th. |18th. [30th. [30th. {2Znd.
1 SE S SH NY s|  ww SH SH W W s S
9 |22 53 92 32 33 |48 44 42 38 29 18 - |22

6 [I5th. |26th. |7th. |T6th. [27¢h. |i1th, [dth. [19th. |12th. |26th. [14th. [6th.

1 W W NH N SW W 3 TN
5 |19 21 26 35 48 46 29 50 33 . |3 24 25

& |13th. |16th. |5th. [26th. |sth, [29th. |3Ist. |20th. [bth. [6th. [19th. |25tk

! E N sE 3 s W SH N SH NE NH

g |28 36 35 3 43 15 38 52 31 - |ag {19 NIL
& [Tbth. \2nd. |17th. |21st. (3%st. |2dth. |26th. {Z6th. |24tn. [i4tn.” |7th,

1 NH NW SH N W SH swl - sw SH s
§ |22 28 28 30 59 44 43 38 39 40 27 23

g |16th. [19th. [29th. |2nd. [Tith. {27th. [23rd. |dth. |17tn. [ist. {18th. |1st.

1 SE s S E SH SH S W s E SE
9 {21 29 39 x |65 38 4 44 40 36 26 23

6 |Znd. |4th. |Z3rd. 17th, |5th. |27th. |31st. |13¢h. [23rd. |fst. 1i3¢n.
[ _ : i ‘ |
1 N s Wl - N SH W " NH NE|

3 |26 28 39 50 47 41 37 -l |35 24 2 18

6 |lith. |19th. [28th. |20th. |10th. [12cth, |10th. |9th. [30th. |2nd. [18th. [i0tn.
1 | 0w S s 3 NH se| s SW W E 3 NE
9 |20 30 130 39 40 36 33 27 22 |so |38 24

T |e6th. {ist. |22nd. [loth. [27th. [7¢h.  [Yse.  |27th. |T3th. |26eh. [BEn. |Tst.

1 SH SH W swl swl  sw

9 |27 29 35 31 a1 st 37

T [28th. |Z20th. |2ben. |26eh. |17th. |8th. |18,

* data missing
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Table 4. Maxinmum wind speed at Meiktila Met. Office.

JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. 5EP. OCT. NOV. DEC.

S SW N SK SK SK S s S SW N
64 25 28 45 a1 38 30 37 29 26 23 22
24th. [12th. |12th. |6th. [17th. [ist. [22nd. |20th. [5th.  {20th. {10th.
sl g s s s| s SE s
65 | %% £t 1t w48 a1 33 38 27 34 |24 29
31st. |28th. [9th. 2nd. 4th. 8th. ist. 15th.
N N N 8 NE N 3 s| E s N N
66 {26 22 32 a6 81 42 35 - |33 31 45 |22 36
Ath.  [19th. }14th. |18th. |4th. [sth. {25th. [6th. |28th. list. [17¢n. |2nd.
s S N SH 2l %l s| sl s s s ?
67 |25 33 32 36 62 46 31 32 29 48 27 |24
- [31st. [23rdl {20th. |19th. |18th. [Sth. [2nd. |22nd. |2nd:  |23ed. [17th. 15th.
N s Wl sl w| s s sw|  sE Ne| - N
68 [32 26 38 40 48 38 36 25 21 127 {20 *

Lith. [16th. f27th. |23rd. |14th. [18th. |10th. [11th. {29th. |8th. |24th. |soth.

SW SW NW N s s sw|  sw| sw N sl
69 |23 24 46 35 33 |36 - [32 28 |35 22 19 19
10th. 123rd. 120th. |25¢th, [1ith. {20th. |28th. {7th. [30th. |24th. [13th. |20t

? ? SW ? 1 s| . % ?2{ S
70 |25 - j21 36 41 37 . {39 36 |25 28 25 |27 |15
21st. 122nd. {31st. [24th. l4th. [3rd. [20th. [30th. |itth. [12th. 13th. |6th.

s ? N 4 IR B T Y I I ? ?
L2l 120 33 - [s8 a0 431 (28 |28 |40 |33 la7 =0
29th. | 9th. [18th. [5th. * |21st. [10th. | Sth. | 8th. [19th. |22nd. | 6th. | 3rd.

* Instrument out of order
? Wind direction out of order
_**  data missing :
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Table 5. Monthly maximum wind speed in miles per hour and direction

.
Station High-
record JAN FEB | MAR | APR | MAY | JUN JUL | AUG | SEP | OCT NOV | DEC test
period Max: -
Yangon Ry 30 45 70 65 52 48 67 50 66 31 | 38

1954- SE SSE ENE | SE W SW SW W ESE E E 70
1984

Chanmyathazi] 32 36 50 63 | 68 51 48 | 44 49 44 10 | 28

1962~ SE NW N NW N N 5 E E SE SE } & 68
1980 :

Hmawbi 30 54 35 5G { 65 51 48 52 42 50 38 24

1959- SH S SE N E 8¥ SH NW 1y E S NE 65
1971

Meiktila 32 33 46 58 81 46 36 38 40 48 37 36

1964- N SW NW ? { NE NE 5 i ? 3 ? N | 81
1971

. Table 6. Estimated maxinum wind speed at Rakhine Coast due to the passage of Cyclonic Storms
: ' {1964 - 1968)

Sr. Landfall place of . Estimated maximum date

No. Cyclonic Storus _ wind (m.p.h.)

1. | between Sitiwe and Kyaukpyu 80 18-5-67

2. | near north of Sittwe 80 23-10-67
3. Sittwe : 130 10-5-68

4. | south Rakhine coast (Gwa) 100 F-5-175

5. near Sandoway ' : 80 ‘2~5"76

6. | between Sittwe and Kyaukpyu - 100 17-5-78

7. | near Gva -' 110 | 4-5-82
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The following are some of the hydro power projects which were completed within the last (10}

years,
Sr. Project Division / State Inslalled Capacity
no {MW)
1 |Sedawgyi Mandalay Division 25.000
2 |zawgyi (1) Shan State 18.000
3 {Mogok _ Mandalay Division 4.000
4 |Kattalu ( Kyunsu ) - Tanintharyi Division 0.150
5 [Hopin galainggyaung Kachin Stale 1.260
6 [Kunhing - Shan State 0.150
7 |Namlat { Kyainglon ) Shan State - 0.480
8 |Chinshwehaw Shan State 0.100
9 |Selu- Shan State 0.024
10 [Maing Lar Shan State 0.060
11 [Matupi { Namlaung ) Chin State 0.200
12 Malikyun ( Palaw) Taninthgryi Division 0.192
13 [Baluchaung No.1 " |Kayah State - 28.000
14 [Ching Krang Hka Kachin State 2.520
15 |Laiva Chin State 0.600
16 |Nammyao ( Lashio } Shan State -~ 4.000
.17 Namwop ( Kyaington) Shan Stale 3.000
18 Chinshwehaw { Extension ) Shan Slate 0.200
19 |[Kunlong ( Hopan ) Shan State 0.500
20 {Zi Chaung ( Kalemyo ) Sagaing Division 1.260
21 [Namkhamhka ( Mogaung ) Kachin State 5.000
22 |[Nam sauhg ngaung ( Kyaukme ) Shan State_ 4.000
23 [Lahe . " |Sagaing Division 0.050
24 |Tui Swang (Tonzang) Chin State 0.200
25 [Che Chaung (Mindat) Chin Slate 0.200
26 |Zawgyi Dam Power Station Shan State 12.000
27 |Zaungtu ° Bage Division . 20.000
Total 131.148

. Hydrc} Power Comp!etéd - Under Construction Frlure Pian — 101 —-




The foliowinq are

some of the

ma]oi- hydroelectric power projects which are under

construction,

Hydio Power Compieted - Under Construction Fulure Plan

FSr. Name of Location Capacity TAnnual Remarks
No Project MW Energy
GWh
1 Paunglaung Mandalay 280 Diversion Tunnels by Kajima and
DamL=040m | Division | (7OMWxd) | 810 NovIIEC: : gnsgﬁﬁ: ymecHle-
H=130m 6 Ocl. 1998 and 11 Nov 1998.
V=11.6x10°m’ B ' '
2 | Mone Magwe 75 330 | Under construction. - Contract
Dam-l=4320' | Division | (25MWix3) Jignad with CITIC on 20" Nov.
H=200" o
3 | Thapanzeik Sagaing 30 117 | Under construction. Contract
Dam-L=22587' - | Divislon | (10MWx3) igned with CITIC on 20" Nov.
H=108' ,
4 | Yeywa | Mandalay 700 | 3315 | Under construction.
Dam-L=610m | Division (175MWix4) ' o
H= 120 m | |
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The following are some of the major_hydroelectric power projects to he implemented in the

near future.

Sr. Name of Location Capacity Annual Remarks
No Project MW Energy
' GWh
1 Bitin Mon State 280 756 A preliminary report has been
- (JOMWx 4) completed by Nippon Koei.
2 Kun Bago 34 350 Field investigation works for
Division (28MWx 3) feasibility sludy completed with |.

China™ National Agricultural
Machinery Export & Impoit
Corporation {CNAMC). Project
Reporl is delayed, to be

_ submitted.
3 Baluchaung 3 Kayah 48 327 Feasibility study completed by
State NEWJEC, :
4 |Pyu Bago 65 260 | Preliminary study by UNDP.-
. Division -
5 Thaukyegal - | Kayin 150 780 Pre-design repot had been
State completed by ECI. Preliminary
study to be conducted by
TEPSCO,
6 Bawgata Kayin State 160 500 Preliminary study
7 Nam Kok Shan 100to 150 284 Feasibility study with
State Marubeni, MDX., ltalian Thai
developers mainly for export {o
Thailand. Pending
3 Hulgyi Shan Slate 400 2000 | Feasibility study proposed by
Marubeni / NEWJEC led
consortium {export fo
Thailand)
9 Tanintharyi Tanintharyi 600 3476 Prefliminary study by Nippon
Division Koei. (export to Thailand).
10 | Tasang Shan State 3600 23000 | At present lahmehyer

International is finalising pre-
feasibility survey as consultant
to- GMS Power Public Co., Lid
the developer.

11 | Shweli Northern - | 20010 300 1600 Reconnaissance survey

Shan State : - | completed. Very atiractive
' project for rapid implemen-
tation, BOT = amrangement
possible. Under discussion
with YMEC. '

12 | Tamanthi Sagaing 1200 | 5256 - | Prefeasibility. Interests from
Division Indian Government side.

: —103—
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(20) December, 1994
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Bye Law




HYANMA ELECTRIC LIGHT CO-OPERATIVE SOCIETY LIMITED

BYE-LAW OF THE SOCIETY

Part I

Name Registration, Location, Boundary and Objective of the

Sociely

Name and Registration of Society

1. {a) This soc:iety shall be naned Myanma Electric Light Co-

operative Soclety LimiLed.

(b) This society 1s reqgistered under Co-dpérative Socieéy

Law of the Union of Myanmar.

(c) The. registration number of the socliety is Dau830—AHTA!

Yangon.

Location of the Society

2. The location of the society is at No. 1977199, Lower Kemmendine

Road, Ahlone Township, Yangon.

Objective of the Society

3. The objective of the soclety is as follows:-

{a}l To participate as a component in building and restucturing

of the country;

(b) To assist in a way in expeditions and smooth implementa-
tion of electrical works being carried out extensiveiy

in the country;
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{c)

(d)

{e)

()

To carry oub electrical works permitted by the State,
separately by itself where it can, and 1n co-operation
with economic organizations in the country and abroad,

if necessary:

To participate in electrical works inside and cutside
the country by means of the resources of members of the

society;

To contribute as much as it can towards welfare of personnel

in service with the Myanma Electric Power Snterprise;

To enable members of the society to enjov benefits commen-
surate with the value of their services .:ad their shares
in the society.

" PART 2

Eligibility and application'for membership

Eligibility for membership

4. A person who possesses the following qualifications 1s eligible

for membership in the society:

(a)

(b)
(é_)
(d)

(e)

A citizen of the Union of Myahmar:

A person retired from service or still in service with

- the Myanma Electric Power Enterprise:

An outsiderlscfutinised and found-to be carsble of bringing

lohg?térm bchéfit to the sdéiety as appfbved by the Board

of Directors;

A person“whoihas subscribed Ffully the vaiue of the share

determined in the given period of time:;

A person not of an unsound mind. '
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Application for Menbership

5. (a)

(b)

Finances

A person wishing to become a menber may apply for membership

in prescribed form.

Acceptance or rejection of applications for membership may be

decided by the Board of Directors.

PART 3

‘of the Society

6. (a)

(b)

(c)

(d)

(e)

(1)

The valve of a share is K 100000 ( Kyats One Lakh).

A member may participate with one share in the Least up to
the number. of share determined from time to time by

the Board of Directors.

A menber must fully subscribe the value of his or her
shares within a given period of the from the date of

formation of the society. -

Operation will begin with 700 shares, meahing an investment
of K 70000000 ( Kyats Seventy Million ).

Persons eligible for menbership may pool to make a share,
clect a member from among themselves “and participate in

the society.

Increasing or reducing shares may be done with submiss on to
the Board of Directors one month befote the annual

general meeting.

Capital of the Society

7. The capital of the society is as follows :-

(a)
(b)

Paid - up shares

Accumulated funds
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{(c}l Lawful receipts, loans and advances
{d) Local and foreign grants
(e} Other lawful receipts

(f) Investments

Loans |

8. For finances necessary for operations of the society, (b
Board of Directors may take out loans from members, non-membo:.
and banks by means of security papers, indemnity bonds -

collateral.

Monetary Security

9. .For monetary security,  a monetary securiny p}oject sha !
be'formulated with reference to those of co-operative societies:
it shall be approved by the meeting of the Boaréd of Directors
submitted at the nearest annual general meeting and confirmes.
All monetary mstters shall be conducted in accord with Li:

project.

Part 4

Nomination of successor and right of transfer of shares

10. A member shall submit the nomination of successor for transfe:

- of his or her shares and benefits accruing therefrom.

Right of transfer of shéres

11. (a)_A member has the right to transfer his or her shares tc
another member of one who has gained permission for mem-

bership of the society.
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i2.

(b}

{c)

(a)

(b)

_(c)

{e)

(£)

(g)

A member has the right to possess shares transferred by

another member in addition to his or her own shares.

Transfer of shares between the transferrer and the transferece

is valid upon acceptance of the Board of Directors.

PART 5

Right and duties of members

Every member has the right to enjoy ben=2fits as decid-

by the general meeting.

The 1liability of each member is limited cnly to the exioi:

of the value of the share subscribed.

Each member has the right of one vote at general meetings,

irrespective of the number of shares.

Each member has the right to enjoy propertionate dividend
on the money he or she has paid for his or her shares,
and proportionate rebate on the value of transaction between

him or her and the society.

In the event of liguidation of the society and there are
claims to be met, the liability of a member is limited

only to the extent of the shares subscribed.

For a member who has withdrawn from the society, and in

the event of liquidation within two yeaers from the date

‘of their withdrawal, and if the society is unable to meet

"claims with finances in hand, liability' of that member

is limited only to the extent of shares he or she has

withdrawn.

4 member has right to subscribe more shares or withdraw
some of the $hares only with the permission of the Board

of Directors.
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PART 6

Cessation of membership, resignation, managemcnt of shares thereof

Cessation of membership

Membership in the society ceases 1Ln the event of the following:

13.
{a) Belng permitted by the Board of Directors to resian frow
the sociéty:
tb) Death-
{c) Being of unsound mind
{d) Being cbrrupt in personal morals to the extent of harmineg
the work of the members and the sociéty
(é) Committing speech or.behaviour detrimental to the sociat:y
(f).Beihg dismissed by resclution ok the general meeting
(g) Being dismiéséd'by the.Govérhment
.(h) Pefmanenfly-becoming a member'éf a religious‘drder
(1) Being convicted by a court for an offénceaunder the Co-
- operative Society Law or a serious criminal offence.
Resignation

{b)

"14. {a) A member has the right to resign with intimation in writing.

a month in advance, to the Board of Directors.

A"member' is deemed as  having resigned from the society

.on completion if his or her transfer of shares or with-

“drawals.
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Hanagement of shares of members upon cessation of membership

I5.

16.

(a}

(b)

The

the

and

taj)

{b)

{c)

(d)

Upon cessation of membership, what is due to the society
shall be deducted from his or her share. dividend, rebate
etc and the remainder shall be handed to the transferee

or authorised representative.

On receipt of intimation with sufficient evidence of the
death of & member, shares and all that is payable to his
or her shall be handed to the transferee or authorised

representative.

PART 7

society has the right to undertake one, some or all of
following operations, businesses and services, inside

outside the country :-

To participate in conducting preliminary féasiblity studies
and surveys, preparing’ reports, producing and cbmputing
project designs, implementing projects and in other civil

works in hydro-electric works;

Te participate in producing mechanical and electrical
designs and installing and testing electro-mechanical
equipment in large industrial and business structures,

housing, office, school and hospital_building etc.

To participate in cohdﬁcting field 'surveys;'.prbdﬁéing.
and computing designs, installing and ‘testing 400-volt
lines to 33 KV overhead power lines, 'undergroﬁhd

power 1lines anq building power sub~station$-in depéftmehtal_
Oor private commercial works and in fdwnships and villages;
To co-operative with organizétiohs ihside ‘and - outside
the country in conducting.field survevs, producingldesigns,
building and testing for installation of 66 KV power 1ines..

higher power lines and sub-stations;
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(e}

(f)

{g)

(h)

(1)

(1)

(k)

(1)

To participate in installing electrical and mechanical

works where skilled and masterful in building power stations:

To participate in providing technical consuvltancy services,

construction, extension, repairs, renovation and tesl-

.operation for departmental and private concerns in the

above-mentioned works;

To participate 1in services of transporting construction

materials to the required distinations;

To participate in hiring or buying all kinds of mechanical
and electrical equipmeht and testing instrumenls from
sources inside or outside the country. storing, exchénging
them and selling them directly or on commission basis

1f it is deemed profitable to the society:

To produce all kinds of electro-mechanical goods, mainlv
using materials in the country., and sell them 1insids and
outside the country, if it is:favoured by the cond:iions

and it is deemed profitable to the society:

To parkticipate in all related matters that can be taken
as contributory to all or-one of the above-mentioned objectives,

if deemed beneficial to the society;

To lease at suitable rates and purchase buildings, land,
other immovable property, movable property and motor-
vehicles necessary for future development,and erect buildings,

depending on finances of the society;

To build the staff strength for services inside and outside

the country by employing retired personnel or former

personnel of Myanma Electric Power Enterprise, or if necessary

depértméntally permittéd personnel from among those still

" in service with the Myanma Electric Power - FEnterprise,

at suitable rates of remuneration, and if furthermore
necessary,_securing the seryices_of departmental or External

experts at suitable rates of remuneration:
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17.

(m}

(n)

(o)

(p)

o (a)

(r)

{(a)

(b)

To wundertake joint venture with private partnership
companies, departmental and economic organizations inside

and outside the country if deemed profitable to the society:

To establish suitable branch offices and stations at
suiltable time and suitable places inside and outside the

country for smooth performance of the works of the society;

To participate in pursuing technical co-operation, providing
training, supplying manpower, finding employment and carry-
ing outlt all kinds of electric power agéncy services in
connection with State or private electric - power works

inside and outside the country;

To put in banks as investment at suitable rates the

funds not i1mmediately needed by the society;

To secure loans at suitable interest rates if funds are

needed for the society:
To scrutinise profitability of each venture periodically
and scrutinise the economic and financial position  of

the entire society -at least once every six months, so

-as to ensure that the society is a longestanding stable

and strong business organization.

PART 8
Meeting

Annual general meetings

Annual general meeting shall be held within three months

after the end of each financial year.

Spécial general meetings

{1) A general meeting ‘convened as demanded by not less

then one third of the members
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(i1) A general meeting convened by the Board of Directors

as an important matter arises

(iii) A general meeting convened by directive of the

Government

Invitation o general meetings

ig.

(a)

(b)

(c)

Invitation to an annual (or} & special! general meeting

shall be sent at least 15 days ahead to every member.
It shall 1include matters to be dlscuss d, reports, re-

gulations, amendments (if any) and proposed resolutions.

Resolutions to be sumbitted at the annuasl general meeting

B K]

are to be sent in ten days ahead of the maating. -

Regarding matters on the agénda of the general meeting,

amendments and separate proposals are o2 be sent in to

the secretary seven days ahead before the commencement
of the meeting. Copies are to be made f the amendments -
and proposals and circulated among members attending the

meetlng

Quorum for general meetfings

19.

{a)

(b)

:(c)

i

A general meetlng shall be valld only with the attendance

of more than half the number of members.

There shall be right of decision by majority vote as a

way in any matter.

In the event qﬁorum is not fulfilled in an hour after

the stipulated time ‘of commencement of the meeting, a

"méeting held on demand by membérs shall be cancelled

outright by  the chéirﬁan. A meetlng vo‘d for other

reasons shall be postponed and reconvened within a period

. not less'thaﬁ'seveh days'aﬁd not more than 14 days after-

wards.
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Powers and functions of general meetings

20.

The general meeting shall undertake the following, in addition

to other matters :-

{a)

(b}

(¢)

(d)

{e)

(g)

(h)
(1)

(3)

(k)

(1)

Electing as members of the Board of Directors only those
who are gualified in accord with rules of the society,
from amongst members attending the meeting;

Discussing and deciding charges if any agalnst the. Board

of Directors;

Discussing and approving the annual statemenlt of accounts

-and the auditor's main report;

Discussing and approving the report of the Board of Direc-

tors;

Deciding and approving the apportionment of dividends

out of the year's net profits;

Amending, suspehding or abrogating the_'bYe—law ‘of the
society; ' :
Discussing, deciding'and approving writéwoffs'for various
reasons; ' '
Approving the staff setup of the society:

Approving the acquiring' and disposal of capital goods

necessary for the society:

Discussing and deciding the members' - appeals against
cessation of membership by the Board of Directors{ \
Discussihg, approving and laying down the"finanbef and
future programme of the society: ' ' ' '

Deciding disputes and appeals.’
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Voting

21. {a}) A member has the right to only one vote irrespective of

the number of shares. There 1s the right of vote by
Proxy.

{b) There shall be open or secret voting at gencral meetings.

" Election of persons shall be done by secret vote.

{c) A Lie in vote count shall be broken by vote of the chairman

of the meeting.

PART 9

Board of Directors election, formation, termination and replacement

Election of members of the Board of Directors and Auditors

22. Eleven members of the Board of Directors and two Member
Auditors shall be eclected from amongst members attending the

meeting.

Formation of the Board of Directors

23. Members of the Board of Directors shall select from among

themselves and form the Board of Directors as follows :-

(a} Chairman ' - one
_(b) Vice-Chairman (1) - one
{(c) Vice-Chairman (2) - one
{d) Managing'Director - oﬁc
{e) Deputy Managing Director - . one
(f) Director Secrétary (r) - one
(g) Director Secretary (2} - one
(h) Board members. - four

Total

Eleven persons
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]

Board of Director

lChalrman L~»~————~"~——~IV1ce Chalrﬂan (1) fgﬁrv_Lwice Chalmman (ZlJ

| [v

?————"—— Director Secretary (1)}~*— {E;rector Secretary (2)|

] .
rﬁanaging Director |
L i

I
!

]Dbputy deaglng Dlrecto%J

Tenure of the Board of Directors and Auditors

24. The tenure .of_ the Board of Directors and Member Auditors

shall be two vears.

Cessation of Membership of the Board of Directors and Auditorship

25. A member of the Board of Directdrs'or an Auditor ceases to

" be one, in the event of the following :-

(a)  Resignation
(b} Termination or dismissal

(c) Dismissal by a general meeting

Replacement Lo £l vacanc1es of membershlp of Board of Dlrectors

and Audltorshlp

26. {a) In the event of vacancy of nwmbershlp on the Board of
Dlrectors or Audltorshlp. a general meetlng may be convened,

"and a replacement effected by majority vote.
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27,

(b}

(c)

In the event it 1is impossible for wvarious reasons to
convene a general meeting, the Board of Directors may
temporarily fill the vacancies with suitable ones from

amongs i members.

~

When the general meeting can be convened, suitable
persons shall be chosen and appointed as replacements

in the temporarily fFilled vacancies.
PART 10

Duties and rights of the Board of Directors

Duties and rights of the Board of.Directors are as follows: -

(a)
(b)

{c)

(d)

{e)

The meeting of the Board of Directors shall be he ld
at leaét once a month.
The meeting is valid uth the attendance of six members

of_the_Board.

Accepting -or rejecting new membership applications;

Earing and settling disputes between members and repre-
sentétiveS(bﬁmatters of benefits in accord with existing

laws;

Drawihg up"and_ﬂlaying down staff service regulétions.

'Seeking the approval of the.genefal meeting, appointing

.:andirdiémiSSihg' staff, Meeting out - suitable ‘penalty,

- suspending | from  service, determining their salaries,

duties, surety in terms of money or assets etc.
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(£}

{g)

(h)
(i)

(1)

(k)

(1)

.(ml
{n)

(o)

{(p)

(q)

Taking action in connection with charges other than

those on the Board of Directors:

Examining the monthly statement of accounts along with

the auditor's report:
Compiling the annual report and statement of accounts;:

Undertaking administrative affairs other than matters

only the general meetings have the right to handle;

Formulating the society's working regulations, submitting
9

them to be laid down by the general meeting;

Making replacemehts in vacancies on the Board of Directors
and making temporary replacements in place of board

members who are absent without leave at meetings;

Authorising the chairman or the secretary to act to

behalf of the society in cases:
Procuring furniture and other neceSSLtles for the smnety.

Authorising payments for staff salarles,'contrlbutlons,
bonuses, gratuities, prov1dent fund, donatlons and
other expenses, advertlslng expenses, stationery expenses
printing expenses, legal and other necessary entertain-

ment expense for the betterment of the society;

Prescribing and paying staff travelling and MQal éxpenses
in keeping with previaling commodity prices for staff

of the society;

Apportioning part of prbfits to all staff who carry
out works successfully, oun the b651s of each undertaklng
or on the basis of all works taken as a whole,' with

aims at achieving further progresq in the works,

Prescribing in accord with the budget expendltures nece- -
SSary for carrying on with the works, and 'carrylng on’

within stipulated rlghts on each of the orogects
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{r)

(s)

(t)

The
(2},

C(a)

In all matters undertaken, the Board of Directors shall

be responsible to the genéral meeting;

Prescribing limits of financial rights of the chairman,
the managing director and each director secretary in
accepting payments, making payments and getting loans

in conducting the works, and approving them monthly;

Entering into contracts on behalf of the society as

necessary in pursuance of the objectives of the society.

duties of the chairman, vice-chairman (!}, vice-chairman

managing director, deputy managing director,

(‘1
secratary (1) and director secretary ({(2) are as f{oi.aws:-

Duties of the chairman

{1} The chairman is selected and appoilni=2d oy the
Board of Directors from amongst members of the

Board and shall act as chairman at every 3oard

- of Director and general meeting. In his absence,

the 'viée-chairman, the managing director (or)

a board member shall act as chairman._

(ii)  The chirman, at his own will or at the behest
of not less than three board members, may direct
the director secretrarv to call a special meeting

- of the Board of Directors.

(iii) The chairman shall conduct &il matiters that
need to be undertaken for the society. in accord

with the policy decided by the Board of Directors.

(iv) The chairman shall oversee and administer conduct

of the staff of the -society to ensure discipline.
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(

(a-1)

{a-2)

{b)

v)

Dutig§

(1)

Dukies

{1}

Duties

The chairman shall have right to grant leave
of absence to the staff of the society in accord
with existing fegulations. He shall administer
as neéessary in connection with matters to be
undertaken by the staff on leave, 1if necessary

in consulation with the Board of Directors.

of the viceQChairmanALll

Duties of the vice-chairman (1} shall be as

assigned by the chairman.

Vof the vice—chairman_Lgl

Duties of the vice-chairman (2} shall be as

assigned by the Chairmah ahd the vice-chairman (1)

of the managing director

(1)

(i)

(iii)

{iv)

(v)

- The managing director is also the treasurer

of the society and shall  examine receipts

and expenditures of the society.

He shall eénsure safékeeping of the . books and
. AN
accounts of the society and administer monthly

accounts,

He shall prepare monthly statements of accounts -
and submit them to the 'meeting of the Board

of Directors,

He shall carry out specific tasks aésigned by

the chairman separetely or if neéessarY'in_co~

ordination with the director secretary. -

He shall_'Sdpervise-'the staff of  the society

and the office work of the society.
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{vi) He shall so function as Yto ensure there is no
breach of disecipline by the staff of the society
and Lo ensure good co-operation between members
and the Board of Directors through proper Jlines

of communications.

{b-1) Duties of the deputy managing director

(1) Duties of the deputy managing director shall
be'aseﬁsigned by the chairman and the manaaging

director.

(e} puties of the diréctor secretary (1)

{1) " The director secfetary‘(l)'éhali arrange meetings
"of Board of Directors,'carry out tasks specifica-
1ly assigned by the chairman and the Board of
Directors, and aésist in the work of the managing

director.

(ii) He shall exercise supervision to ensure there

are no breaches of the bye-law of the society.

(i1i) He shall keep accurate records of meetings.

{c-1) Duties of the director secretary (2)

(1) The duties of the director secretary {2) shall
be as a551gned by the chairman and the alrector

secretary (1).

Duties.of the Membef'Auditor

29,  The member audltor shall audlt monthly accounts of the soclety

and report to the Board of Dlrectors
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Management of personnel affairs

30.

The board of Directors shall carry out the following in con-
nectlon with service personnel affairs in accord with the

staff setup laid down by the general meeting; -

(a) Seleéting, appointing and fixing salaries of personnel

48 necessary in accord with the staff setup;

(b) Assigning duties and prescribing work requlations for
the staff;
() Taking action, meting out punishment, _promdtiﬁg,

demoting., granting rights to staff and submitting it

for approval to the néarest general meetling;

{d) Other members of ~thde Board of Dlrectors are to assist
in accord with the policy of the society in admlnlst.a—
tive matters and shall not part1c1pate in direct admini-

stration of staff members.

PART 11

MISCELLANEQUS

Members' right of inspection

31.

Any member wiéhing to inspéct papers, 'fecords and accounts
of the society shall have right to do‘qo after lntlmatlon

in writing to the chairman at least seven days ahead

Auditing of accounts

32,

Auditing of accounts of the soc1ety shall be done as pre-

scribed in the existing law.

—124—



Apportioning of profiﬁs

33. In apportioning of net profits of the society, the Board
of Dbirectors shall proceed in accord with the decision of
the general meeting. The decision of the 'general meeting

shall be final.

Ligquidation

3. In the event of liguidation of. the society, it shall be
carried out in accord with the provisions of the Co-operative

Society Law.
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