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JICA Project Formation Team (hereinafter referred to as "JICA Team")
for Rural Power Supply by Renewable Energy in Mongolia (hereinafter
referred to as "the Study") undertook a series of discussions with the officials
concerned at the Energy Department, Ministry of Infrastructure
Development (hereinafter referred to as “MID”) from December 10 1997 until
December 16. The followings are the major results of the discussions and
mutually confirmed on December 16, 1997.

1. Objective of the Study

The objective of the study is to prepare a master plan to supply
electricity to soum village centers, which are not connected to the Central
Electricity System (CES) at present, and will not connected to the CES near
future, by utilizing abundant renewable energy in Mongolia.

2. Counterpart and Relevant Organizations

The counterpart of the Study is Energy Department, Ministry of
Infrastructure Development. Upon considering the diversified nature of the
Study, Energy Department is also responsible for involving Mongolian
Academy of Science, and other relevant government and private
organizations during the course of the Study.

3. Renewable Energy to be Covered and Other Power Supply Options

The study will investigate photovoltaic, wind power, and small or mini
hydro power as the source of power supply to village centers. In addition to
the renewable energy, the diesel power and power supply from existing CES
will be investigated as alternative options of power supply to village centers.

4. Study Area

The Study will cover the soum village centers, which are not yet

connected to the CES at present, and will not be connected to the CES near
future.

5. Sample Survey

The Study is envisaged to cover all 197 soums, which are not connected
to the CES. Considering such a large number of village centers, the Study
will employ sample survey method, where all objective village centers will be



categorized into several groups based on the existing statistics,
meteorological data, questionnaire to all objective village centers in addition to
rapid village survey. A few village centers will be chosen from each group as
sample cases, and detailed investigation will be carried out for the sample
cases in order to formulate optimal power supply plan for the cases. The
optimal power supply plan for sample cases will be extended to other village
centers in the same group.
6. Scope of the Study

The Study will include the following investigations and analyses.

(1) Inventory survey

Inventory of all objective village centers will be prepared. The inventorj:
includes population, industries, meteorological and topographical features,
and other necessary data and information.

(2) Power demand forecast

Based on the inventory, power demand of respective village centers will be
estimated.

{3) Observation of wind energy

Wind energy will be observed if it is necessary to doso. The ocbservation
equipment will be installed at appropriate places.

(4) Small hydro potential study

Map study using 1/50000 or 1/100000 maps will be carried out to find out
the promising village centers for small or mini hydro potential. The
promising villages will be investigated to identify small or mini hydro power
potential.

(5) Detailed investigation
Detailed investigation will be carried out for sample villages.
(6) Optimal power sﬁpply plan

Based on the detailed investigation for sample village centers, the optimal
power supply plan will be formulated. The formulated plan will be
extended to other village centers of the same group.

(7) Operation and maintenance system

&)



The operation and maintenance system of respective power supply
systems will be investigated and formulated. The roll of central
monitoring and support system will also be investigated.

(8) Training program

Training program will be prepared based on the necessary skills and
knowledge to properly operate and maintain respective power supply
systems.

{(9) Electricity tariff and pricing policy '

Based on the construction, and operation and maintenance costs the
electricity tariff will be formnulated. At the same time,

villagers® willingness and ability to pay for electricity will be investigated
and incorporated into the electricity tariff. Pricing policy will be studied
and suggested so that both cost recovery and social consideration can be
incorporated into one tariff structure.

(10) Economic and financial analysis

Economic value of electricity and economic costs of construction,
operation and maintenance will be estimated. Based on the economie

- values and costs, economic analysis will be carried out. Based on the
market value of electricity, and construction, operation and maintenance
costs, financial analysis will also be carried out.

7. Pilot Installation

In order to collect technical data and examine the outcome of the
installation, hybrid systems of solar and wind power will be installed.
According to technical and geographical features of the villages, JICA
preliminary study team will chose the soum village centers for the pilot
installation during the next visit scheduled in May 1998.

8. Undertaking of Government of Mongolia and JICA

JICA Team explained undertakings of the Government of Mongolia.
MID has understood the undertakings, which is deseribed in Attachment-1.
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ATTACHMENT-1

1. UNDERTAKINGS OF THE GOVERNMENT OF MONGOLIA

In order to facilitate a smooth and efficient conduct of the
Study, the Government of Mongolia shall take the following
necessary measures;

{1) to secure the safety of the Japanese Study Tean,

(2) to permit the membexs of the Japanese Study Team to enter,

: leave and sojourn in Mongolia for the duration of their
assignment therein, and exempt them from foreign registration
requirements and consular fees,

(3} to exempt the members of the Japanese Study Team from taxes,
duties, fees and any other charges on egquipment, machinery and
other materials brought into Mongolia and out for the conduct
of the Study;

(4) to exempt the members of the Japanese Study Team from income
tax and other charges of any kind imposed on or in connection
with any emoluments or allowances paid to the members of the
Japanese Study Team for their services in connection with the
implementation of the Study;

(S) to provide necessary facilities to the Japanese Study Team for
remittance as well as utilization of the funds introduced into
Mongolia 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 Japanese Study Team to take all
data and documents including maps and photographs related to
the Study out of Mongolia to Japan;

(8) to provide medical services as needed. Its expenses will be
chargeable to the members of the Japanese Study Team.

2. The Government of Mongolia shall bear claims, if any arises,
against the members of the Japanese Study Team resulting from,
occurring in the course of, or otherwise connected with, the
discharge of their duties in the implementation of the Study,
except when such claims arise from gross negligence or willful
misconduct on the part of the menmbers of the Japanese Study
Team.

3. Energy Department of MID shall act as counterpart agency to
the Japanese Study Team and also as coordinating body in
relation with other governmental and non-governmental



organizations concerned for the smooth implementation of the
Study.

4. MID shall, at its own expense, provide the Japanese Study Teamn
with the following, in cooperation with other relevant
organizations concerned;

(1) available data and information related to the Study,

{2} counterpart personnel,

(3) suitable office space with necessary equipment and
facilities in Ulaanbaatar,

{4) credential or identification cards.

II. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the following
measures; ’
{1) To dispatch, at its own expense, JICA study team to Mongolia,

{2) To pursue technology transfer to Mongolian counterpart
persomnel in the course of the Study.

*

IIX. CONSULTATION

JICA and MID shall consult with each other in respect of any
matter that may arise from or in connection with the Study.
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SERBEICLY . = FAX-FBhbBHER R IR, o rarBoehRe ¥ —DN,
ftEn TV iR 206 W THY ., CESHEITEBEAHBARTHWAION oy 574 ¥
ABEBORGEFHLUHMNENTNSOHN 75 0T (FHRE 29 & 2HEh 46 8/ KBXRE
4
ARAH 9 MHATEENATWD, (Ml HMEL 7 --HE(LHE-E 2R)

3. WAHTEEN '

EANEAOBHRREOER - FBET>TCWHOR PRENVATF A (CES) DAY —
By -CHD, v T QEHNEHHE L ZHTHE 240 8ERANToTWS

FHEMBRL, YA 7BETT V2 AEAFIC LV REFHA - FEFHIZTE - THXEET -
RHBBERZEREFTIRTWS,

3-4 HERH

AL BROEHITEL, BOHE - LR BELLVOEEME-BFEMLLFINLD,

CES -WES +EESRX->TEARENTEL M CIL, £XH - -SXEHL L, DORE
DENEINBEENTHIN, REHEILo I THLORARHIB2OAE., BEOBRFEDHOIE
REIEY, CESOREENRIL, 24 (& 2,700 5 kwh (1988 ) & B XKz, T% Tl 14 (& 200 77 kwh
(1995 FYE THL LTS,

#3—1 CESREREZENE (1990~1995)

A BHGMEE kwh) | - 1990 1991 1992 1993 1994 1995
CESERER 2966 2,728 2,612 2481 2,523 -
CESRER 2,428 2,202 2,087 1929 1,961 -
BRAEHE 228 84 102 197 215 380
BHEHE 76 33 68 53 60 -
CESEHUSE 2,580 2,253 2,121 2073 2116 -
REEHEK 2,257 1,996 1,834 1,784 1,669 1,402
CE sgR®1(MwW) - 524 491 468 485 -

AT : FERBAFRM 19743 8 = - TAEMMEGRNSRLE L v R

BE (Y hgry~) OBNEHR, BYEORBICLVYFA SN, RBBOT + —EARER
CHBBEMOLGHRBEREFHIZLY BALBRE VAT ARZB L BERE L LTOAERERT
EXRENERIA TN, LEL, 190 LR EHORRERI > TCHERS» O HREE~B
LT Lin k., HEBRFERHO LY REHEBERIZSVWTEHMAFEEZ Lo TRE T3 & 5 ik

WTHAL, FHEZEDHIRENBRDLONHIL IRy, £FBE - EXRERLRELEERKLT
w5,

TORE, HRMLVERBIEHD Y H - Ly —Clk. BERERFTH LB, HEBERL.
ReEPWAQPRVBEERONEABNAEL, BEORBEERCEWRRI 22oTETWS,

Fio, EHEBERPRIHI AT AlLBVT L, BROSKRTROLHOERABAE ZHSR
SROMAELHERIThbhT, BEAFORBALELREILSTBY, BH - BT AT AiXE
DOBEEREL T LR CELVERRKIESS,
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HEFHLIBRE Y~ (FT AT B RS Y) Clit, RTBHBBRBROMRICE 5 BRE
SOAMMAAE, FARBRARELSBHHINARLED D, B LA VERANEO 4~ 6 B
LM BREZLTONZWRILTCHS, '

O IR, PR BB RIED - |BI RS OAKBRITEVTL, EARENIFIHTX
4. FE . BRSOBHSCHY - BEOZE - AROTHBHL Y RUBEROBIE - TV OBREY
WA VICEBARRIMI 20 &M CE vy, Fio, BRI - Hbt - K7 ATIHEBTF L/ VPEXK
BRERYPEMLCWEY, BETRIZLALRRATCERVWERIELY, YA ¥ -DBITH
BILLIETD 10 ~ 15%RHE (250 ~ 400Kwh) £THALTWS,

#3-3 CESHRBAOTAT I —0BITEOHK (1991 F)

w i A A n WEEEHE | B L R BEANRR
{A) (GWh) (%) {Kwh/Y ear)
Ulaangom 29,000 74 83 255
Olgiy 20,000 7.0 66 350
Hovd 29,000 68 64 234
Uliastay ' 22,000 84 80 380
Altay 19,000 48 86 250
Moron 27,000 9.0 . 82 331
Bayanhongor 24,500 60 92 245
Dalandzadgad 16,000 59 71 369
Mandalgobi 13,000 53 ‘ 86 408
Ondorhaan 14,900 6.5 T 92 436
Baruun-urt 17,000 55 65 324
Choibalsan 46,000 40.0 75 870

H:BABRRIE., —ANAEVORMBREHE BEREBHEAND)
B F: ADB<A¥ -7 (Historical Supply and Consumption Patterns)
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