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Preface

In response to a request from Lao People's Democratic Republic, the
Government of Japan decided to conduct The Master Plan Study on Small Hydropower
in Northern Laos and entrusted the study to Japan International Cooperation Agency
(JCA).

JCA sent astudy team led by Mr. Ichiro Araki, Nippon Koei Co., Ltd. and KRI
International Corp., to Laos six times from February 2004 to November 2005.

The study team held discussions with the officials concerned of the government
of Laos and conducted a series of field surveys. After returning to Japan, the study team
carried out further studies and compiled the final resultsin this report.

| hope this report will be utilized for contributing to develop the small
hydropower in Northern Laos and to the promotion of amity between our two countries.

| also express my sincere appreciation to the officials concerned of the
government of Laos for their close cooperation throughout the study.

December 2005

Tadashi IZAWA
Vice President
Japan International Cooperation Agency
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Consulting Engineers

December 2005
Mr. Tadashi IZAWA

Vice President
Japan International Cooperation Agency
Tokyo, Japan

Dear Sir,

LETTER OF TRANSMITTAL

We are pleased to submit herewith the Final Report of Master Plan Study on Small-Hydro in
Northern Laos. We, Nippon Koei Co., Ltd. and KRI International Corp. had studied it for
about two years from January 2004 to December 2005 under contract with your Agency.

The Final Report proposes the Government of Laos to utilize it for supporting tools with a
master plan to achieve the Lao golden goal with 90% electrification until 2020. In addition, it
comprehends the pre-feasibility study results for small-hydro potential sites executed by our
Study Team supported by the Lao counterparts through comprehensive capacity building
during whole study periods. We believe that the implementation of our proposed projects in
the Study would contribute both to a rural development and a poverty reduction by
eectrification at the least-less developed area of remote villages in northern Laos.  And, the
Study had been carried out with three mottoes, Free access to information, Public involvement
and Environmental friendly in line with JCA’s own principles. Precisely, in consideration of
the recent worldwide criticism on hydropower development, we have tried to investigate
carefully for the negative impacts to the socia/natural environments through a village
socio-economic study and a public involvement at workshops showing our study results to the
maximum extent.

Once again, we believe the Final Report would contribute both the smooth implementation of
the Rural Electrification through the small-hydro projects and the good foot prints for future
similar studiesin other developing countries.

The Final Report consists of four volumes, Main Report, Executive Summary, Small-Hydro
Manual and Small-Hydro Visua Guide. The main report covers all the study results including
mainly the process of master plan study and Pre-F/S results on some small-hydro potential sites.
The manual is expected for the Lao engineers to give a good valuable guidance for studying
and designing of a small-hydro project. Especially, as the visual guide is tranglated into Lao
language completely with full visual texts, it results in a unique beginner’'s book for the Lao
local staff.

We wish to take this opportunity to express sincere gratitude to your Agency. We also wish to
express our deep gratitude to the Ministry of Industry & Handicrafts of GOL, Electricite du
Laos, Provincial Department of Industry & Handicrafts in northern eight provinces, the
Embassy of Japan in Laos, the JJICA Laos Office for close cooperation and assistance extended
to our Study Team during field investigations and studiesin Lao PDR.

Sincerely yours,

Ichiro ARAKI, Team Leader

The Master Plan Study on
Small-Hydro in Northern Laos
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1. Demand Forecast

1. DEMAND FORECAST

Which is the Cheapest Lighting Source?

Brightness

Fuel Efficiency

Fuel Expense

Cost per Hour

Fluorescent
light x 2
pieces

60W

Incandescence Kerosene Lump

700 lumens

Pressurized

Lump

40 - 100 lumens] 10 - 15 lumens

Wick Kerosene

0.11-0.17 0.04 - 0.06
60 Wh/hour ] ] 3 hours/candle
liter/hour liter/hour
150 Kip/kWh 6,000Kip/liter 330Kip/candle
9Kip 660 - 1,020Kip | 240 - 360Kip 110Kip

Electricity

Electric
Iron

TV Set
(Monochro
me)

Radio
Cassette

Rice
Cooker

Electric
Fan

(Example) How Much Electricity You Need in Future?

. @ -

(70 W)

=110 W

(15 W) (25 W)
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Small-Hydro Visual Guide 1. Demand Forecast

Electricity Demand

Village Selection

Criteria “‘~\\\ ,’/—----N‘~~_,'.’,
1. T/L can be constructed easily ‘\ S

-along existing footpath “ 1 — River

-use existing T/L ¢ — Waterway

T/L< 10~20km A T u Transmission Line

\‘_ @ Village (Un-electrified)

2.  Households are rather 2 @ Village (electrified)

concentrated Village

Selection
Example:

5 villages are tentatively

selected

Electricity Demand

Number of Households

Total Number of Connection Ratio

Households (example)
Not all H/H will be electrified because:

Village 1 --- 155 Too far

village 2 — 180 - Cannot pay for connection
Village 3 - 121

Village 4 102 - Cannot pay monthly fee etc.
Village 5 1 Assume 80% connection ratio
Total --- 629 HH

Number of Households to be
electrified

629 x 80% = 503 HH
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Small-Hydro Visual Guide 1. Demand Forecast

Electricity Demand

Peak Demand per Household

Daily Load Curve for a Household
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Assumed peak demand: 190W/HH (in 2010)
Assumed off-peak demand is 40% of peak: 190 x 40% = 76W/HH
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Small-Hydro Visual Guide 1. Demand Forecast

Electricity Demand

Total Peak Demand

Total Peak Demand

(Number of hh to be electrified) x (Peak demand / HH)

95,570 W
96 kw

503 HH x 190 W

106 kW <G 10% lOSSs —— O G <K\

(assume)

Hydro Potential vs. Demand

Flow

Hydropower Potential
at 95% Dependability Peak Electricity Demand

\ 4 \ 4

e Reduce number of villages Design discharge < Qgsy,

e Reduce dependability

. Regulate discharge to satisfy
peak demand
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