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I. Four international Training Workshops on SHP Implemented
II. R & D
III. Information Exchange & Publications
IV. Hydropower  Equipment  Export
V. Foreign Guests Reception & Outbound Missions
VI. Plan for 2007

HRC’s 2006 Annual Report & Plan for 2007

I  Four international Training Workshops on SHP Implemented

1  Hydropower Training for SCO
Hydropower Training for

Shanghai Cooperation Organization
was held from 25 May to 3 July at
HRC for participants from central
Asia, as entrusted by the Chinese
Ministry of Commerce. Seven engi-
nee r s  f r o m Kaza khs t an  a nd
Uzbekistan took part in. It was first
time for HRC to hold the course in
Russian, however, it was implemented
with full success.

As the first time to conduct in
Russian, the grave problem we faced
was shortage of hydropower profes-
sionals who could speak Russian.
Advertisements were put nationwide,
as the result, highly qualified person-
nel were selected, winning the praise
from the participants. Secondly, we
adjusted the items for study tour, in
accordance with the concrete require-
ment of the training course and based

on the previously
training experience.
The sites selected
for the study tours
were welcomed, in-
cluding the tidal
power in Wenling,
T ia nh ua n gp in g
Pumped Storage
P l a n t  i n  A n j i ,
Xinanjiang Power
Plant and Water di-
version project in

Jiangsu.

2 The seminar on water resource
planning& management for Cambo-
dia

The seminar on water resource
planning& management for Cambo-
dia was held by HRC from 23 Nov to
12 Dec 2006, as entrusted by the Chi-
nese Ministry of Commerce. Fifteen
participants from Cambodia attended
with satisfactory result, as the moni-
tor of the seminar on water resource
planning & management commented
at the closing ceremony，“20 days
passed very quickly, but we have got
a huge wealth, because we gained
much experience, advanced technol-
ogy and methods from teachers and
fields visits. All these are related to
the field that we need to upgrade our
officials. We anticipate that the Chi-
nese government could hold such
seminar every year so that the offi-
cials from our country could benefit”

3  The seminar on power system plan-
ning & analysis for Cambodia

The seminar on power system
planning & analysis for Cambodia
was held by HRC from 23 Nov to 12
Dec 2006, as entrusted by the Chi-
nese Ministry of Commerce. Fifteen
participants from Cambodia attended
with satisfactory result.

In the report to the Chinese
Embassy in Cambodia and to the Chi-
nese Ministry of Commerce by the
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team leader of the 2006 seminar on
power system planning & analysis, it
points out “This training course is
very interesting and from this course,
we could learn more experiences from
HRC of electric power planning and
analysis, not only in development of
power demand forecast, optimization
of the project, economic analysis,
environmental impact assessment,

and financial method for implementa-
tion of small hydropower projects and
also from the observations of the
small hydropower plant, pumped stor-
age hydropower plant, dam simula-
tion laboratory, turbine manufacturer,
but also from other company on bio-
mass power generation which are
suitable for rural electrification in
Cambodia.”

That is also the first time for
HRC to conduct “power system”
seminar. The scheduling, teachers,
teaching materials and study tours are
quite different from the “SHP” as what
we did in the past. The study tours
we arranged to the dispatching cen-
ter of Zhejiang province, Hangzhou
Garbage Power Plant and Beilun Ther-
mal Power Plant were just appropri-
ate and appreciated by the partici-
pants of the seminar.

4  SHP Training Workshop
In all, 42 participants of 30 coun-

tries from 5 continents attended the
small hydropower training course
from 19 Dec 2006 to 8 Feb 2007, as
entrusted by the Chinese Ministry of
Commerce. An international lecturer
from Sweden was invited to give pre-
sentations for two days.

Under the support of Ministry
of Commerce, Ministry of Water

Resources, Depart-
ment of Foreign
Trade & Economic
Cooperation of
Zhejiang province,
and Foreign Af-
fairs  Office of
Zhejiang province,
the year 2006 wit-
nessed a break-
through in HRC’s
implementation of
international train-
i ng  p ro g r ams .
First, it is the first

time for HRC to conduct as many as 4
training workshops in a year.
Secondly, HRC conducted
two workshops or seminars
for “Officials”, i.e. seminar
on water resource plan-
ning& management for
Cambodia, and seminar on
power system planning &
analysis for Cambodia. It is
the first time for HRC to con-
duct seminars for “Officials”.
According to the Ministry
of Commerce, the require-
ments for holding seminars for offi-
cials are different. Thirdly, It is the
first time to have 79 trainees in a year,
exceeding 40 for one class. It is the
first time to conduct training in
Russian. Through the implementa-
tion of so many training programs,
HRC increased its capacity in hold-
ing training workshops and its staff’s
ability increased considerably, thus,
the working efficiency enhanced.

China pays great attention to
the overseas training missions for the
numerous developing countries.
China’s president Mr Hu declared
recently 8 measures at the Beijing
Summit of Sino-African Forum for
promoting new Sino-African strate-
gic partnership and cooperation in a
wider scale and higher level, includ-
ing training 15000 African personnel
within 3 consecutive years.

II、R&D

1、Key technology for con-
tainerized SHP station

HRC has cooperated with Tyco
Tamar Co of Australia and conducts
the research on key technology for
containerized SHP station which has
the features of low construction cost,
short construction period, easy op-
eration and maintenance, able to re-
alize unmanned operation, and appro-
priate for the hilly remote areas.

2、Rural hydro intelligent con-
trol and management technology

 HRC has cooperated with
POWERBASE of Canada to conduct
the research for rural hydropower in-
telligent control and management
technology. The project has been
listed as key item of international sci-
e n c e  a n d  t e c h n o l o g y
（2006DFB61400） cooperation by the

Chinese Ministry of Science and
Technology. It aims at promoting the
development and management for
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rural hydropower energy resource in
China.

3、Continuous implement ac-
tion of the research of “Sustainable
Development of SHP in China” as-
signed by the Chinese Ministry of
Water Resources. Its draft has been
completed.

4、Research project of  “Col-
lection & Comparison of Application
of International SHP Norms” as-
signed by the Ministry of Water
Resources. The project mainly col-
lects the standards, norms and regu-
l a t io ns  r e l a t ed  to  hyd raul i c
engineering, hydropower, electric,
mechanical and materials etc. It com-
pares comprehensively and system-
atically the differences of system, ap-
plication scope, and concrete tech-
nological parameters in technology,
economy and management with that
of foreign countries, and analyze the
reasons to the differences. Based on
that, put forward the recommenda-
tions for improving the regulations,
standards and norms related to SHP
in China, policy recommendations
how to realize the transfer of “China
standards” to “world standards” for
decision makers.  So far over 10 items
of norms or standards related to hy-
dropower and environment have
been collected for analysis.

5、HRC has cooperated with
Carbon Resources Co. of UK for two
CDM projects in Hunan and Hainan
provinces. Both these two projects
have been checked and approved by
the state Development & Reform
Commission in China.

III、Information Exchange &
Publications

1、The textbook <SHP> in En-
glish was revised by HRC and pub-
lished by Zhejiang University Press.
A large amount of revision was made,
attaching with 5 special topics. The
year 2006 marked the 25 anniversary

of HRC’s establishment and the pub-

lication of the textbook is the gift for
the anniversary.

2、The book “Blue Energy for
A Green Europe —  Strategic Study
for the Development of Small Hydro
Power in the European Union”
(approximately 60,000 words in total)
has been translated, and was pub-
lished by Hoihai University Press in
June. Based on the research report
BlueAGE, which was released by Eu-
ropean Small Hydropower Associa-
tion (ESHA) in the end of 2004, the
book offers the details on the actual

state-of-the-art of the SHP develop-
ment in European countries, makes
analysis on the issues concerned,
such as environmental protection,
market competition and market permit,
etc, trying to point out the main ob-
stacles to the further SHP exploitation.
Meanwhile, it focuses on the new
concept of “exploitable environmen-
tal protection”, the updated techni-
cal research, the simplified procedure
for checking and approval of project,
and the incentive policies, etc, aim-
ing to give some concrete recommen-
dations for the promotion of further
SHP development.

3、The book “Small Hydro-
power in Asia-Pacific Region —  Sta-
tus quo and Problems” has been
translated from Chinese into English.
Check and revision are still on-going.

4、Participation in compiling
chapter 8, “SHP” in the Fifth volume
“Hydropower Engineering”of
<Electrical Engineering Canon in
China> as entrusted by China Hydro-
power Engineering Society. The
canon has been the first large com-
prehensive reference book which
consists of 15 volumes and 35 million
Chinese characters, for the past 30
years of electrical engineering devel-
opment in China, which is practical,
advanced and authoritative. The
compilation plan and outline of this
chapter have been submitted to the
Rural Hydropower Bureau.

5、Altogether 6 issues of
<SHP> in Chinese and 3 issues of
<SHP News> in English were pub-
lished by HRC. In all, 28 papers were
issued including 3 papers published
in China’s kernel magazines, 4 papers
issued in international conferences
and one paper issued in international
journal.

6、The influence of HRC’s
homepage has been increased, be-
coming an important window for pub-
licity and a platform on which the HRC

HRC  News
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staff receive information easily. Ac-
cording to statistics, 101 pieces of
information in Chinese and 30 pieces
of information in English were edited
and issued in the year.

7、A c c o m p l i s h m e n t  o f
publized materials of  SHP and HRC
with 3 languages of Chines, English,
and French, exhibited on the 2006
Exhibit of Sino-African Friendly Co-
operation organized by Chinese
government. Lots of governmental
leaders and ministers were present
there.

8、Provided articles for 2006
Provincial Yearbook on Foreign Af-
fairs of Zhejiang.

IV. International Trade on Hy-
dropower Equipment Supply

In April 2006, the engineers from
Turkey, who were once in HRC at-
tending the international training on
SHP years ago, again come back to
HRC with Turkey Customers for the
cooperation of importing Chinese  E-
M equipment.  The Memorandum of
Understanding has been signed. In
the 1st half of the year, HRC has suc-
ceeded in exploring the hydropower
market in Latin American countries.
The agreement of supplying a set of
unit of 1950kW was signed recently
with CRS in Peru. Meanwhile,  close
cooperation has been undertaken be-
tween HRC and the peers from the
fields of hydropower in many

countries, inclusive of Nepal,
India,  the Phil ippines,
P a k i s t a n ,  I n d o n e s i a ,
Australia, Zambia, Thailand
and Korea, etc.  The quota-
tions have been offered for
over ten potential hydro-
power projects.

The under-implementa-
tion projects for hydropower
equipment supply, which
were signed in 2006, are

shown as below.
The packaged equipment ex-

ported to Peru(1950KW):USD357,
630.00;

The micro units exported to the
Philippines(30KW):USD17,200.00;

The control system exported to
Peru(1950KW):USD54,000.00;

The micro units exported to the
Philippines(30KW):USD25,600.00;

The micro units exported to
Canada(50KW):USD25,200.

V. Foreign Delegations Re-
ceived by HRC & HRC’s Out-
bound Missions

In 2006, 12 foreign delegations,
131 guests in total, paid visits to HRC
(shown in Table 1).

This year, HRC sent 7 missions,

10 engineers in total, to go abroad
(shown in Table 2).

VI. Work Plan for 2007

1. In response to the plan put
forward by the Chinese Central Gov-
ernment that “China would help to
cultivate 30,000 various talents for
developing countries in the coming
three years”, in the year of 2007, we
applied for assignment of 4 interna-
tional training courses from the Min-
istry of Commerce. With joint efforts
of HRC staff, we strive to well imple-
ment these up-coming training work-
shops and offer more contribution.

2. To edit and publish continu-
ously the journal “Small Hydropower”
in Chinese (6 issues/year), and the “SHP
News” (electronic edition) in English
as well as the Year book of 2007.

3. To finalize and publish the
book “Small Hydropower in Asia-Pa-
cific Region — —  Status quo and
problems” (English Version).

4. To pursue the potential SHP
cooperative projects, try to make more
addition based on the contract vol-
ume of 2006.

5. Continue to strengthen the
management on foreign guests recep-
tion and outbound missions.

HRC  News
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Table 1  Foreign Guests Received by HRC
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Table 2  HRC’s Outbound Missions

（By HRC Secretariat, Feb 2007）
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The 2006 seminar on power
system planning & analysis and semi-
nar on water resources planning &
management with duration of 20
days were conducted by HRC
from 23 Nov. to 12 Dec. 30 Offi-
cials from Cambodian Council of
Ministers, Ministry of Industry
Mine & Energy, Ministry of Wa-
ter Resources & Meteorology
participated in the seminars.

Leaders from Foreign Af-
fairs Office of Zhejiang province,
Department of Foreign Trade & Eco-
nomic Cooperation of Zhejiang
province, Department of Water Re-
sources of Zhejiang province at-
tended the open ceremony and some
speeches delivered. A special mes-
sage of congratulation sent from the
Depa r tment  o f  I nt e rna t iona l
Cooperation, Science & Technology
of the Ministry of Water Resources
was read at the ceremony.

With the powerful support and
deep concern by leaders at various
levels, and with the joint efforts by
the participants and HRC staff, the
two seminars were implemented with
full success.

 In the report to the Chinese Em-
bassy in Cambodia and to the Chi-
nese Ministry of Commerce by the
team leader of the 2006 seminar on
power system planning & analysis, it

Two Seminars for Cambodia Officials conducted by HRC

HRC  News

points out “This training course is
very interesting and from this course,
we could learn more experiences from

HRC of electric power planning
and analysis, not only in de-
velopment of power demand
forecast, optimization of the
project, economic analysis, en-
v i r o n m e n t a l  i m p a c t
assessment, and financial method for
implementation of small hydropower
projects and also from the observa-
tions of the small hydropower plant,
pumped storage hydropower plant,
dam simulation laboratory, turbine
manufacturer, but also from other
company on biomass power genera-
tion which are suitable for rural
electrification in Cambodia.”

The monitor of 2006 seminar
on water resource planning & man-
agement commented at the clos-

ing ceremony: “20 days passed very
quickly, but we have got a huge wealth,
because we observed much experience,
advanced technology and methods
from teachers and fields visits. All these
are related to the field that we need to
upgrade our officials.”

In spite of all the success of the

two seminars, there still remains much
for improvement. HRC will strive ev-
ery possible way to achieve more for
implementing international training
programs.                                          ■
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Distinguished guests, ladies
and gentlemen,

Good morning!
Pleased to know that 2006 Semi-

nars on “Water Resources Planning
& Management” and “Power System
Planning & Analysis” are being held
for Cambodia today, and
the Department of Interna-
tional Cooperation, Sci-
ence and Technology un-
der the Ministry of Water
Resources would like to
extend its congratulations,
and a heartfelt welcome to
Cambodian officials and
experts from power and
water sectors for attend-
ing these 2 seminars.

China and Cambodia have long
been friendly from generation to
generation, and two governments
and peoples have enhanced their
profound friendship during the long
history of cooperation and exchange.
In recent years, the mutually ben-
efited interaction of two nations be-
comes more frequent day by day, the
bilateral trade continues to increase,
and in 2005 the trade volume amounts
to 560 million US dollars more.

In the fields of water resources
and electric power, the cooperation
between 2 governments has never
been interrupted.  In last December,
the Minister of Water Resources, His
Excellency Mr. Wang Shucheng paid
a visit to the Ministry of Water Re-
sources and Meteorology of Cambo-
dia and held an official meeting there,
and both Parties had signed a MOU
on cooperating in the field of water
resources.  This visit thus enhanced

Opening Speech from The Department of International Cooperation,
Science & Technology, MWR

 — — — — For 2006 Cambodian officials’ Seminars

the scientific, technical and economic
cooperation between 2 countries in
the water resources management and
the sustainable water resources
utilization.  Our government and con-
cerned water resources departments
are also taking an active part in the

management and development of
Mekong River Basin, and they are
playing an important role in the eco-
nomic and technical cooperation in
Great Mekong Sub-region Coopera-
tion (GMS).  As one of the important
windows of the Ministry of Water
Resources for international coopera-
tion in water resources, Hangzhou
Regional Center (Asia-pacific) for
Small Hydro Power has successfully
hosted over 40 international training
workshops on SHP since it was set
up 25 years ago, among which, many
engineers were from the water sector
and the power sector of Cambodia.
Through other channels, the con-
cerned water resources or power de-
partments of both nations are con-
tinuously strengthening their long-
term cooperative relations in the en-
ergy field.

China is vast in space and rich
in water resources.  After the New
China is founded, Chinese govern-

ment has built a huge number of large
and medium-sized water resources
and hydropower projects on many
big rivers, such as Gezhouba Hydro-
power Project, Xiaolangdi Multipur-
pose Project and Three Gorges
Project etc., and these great projects

have attracted widespread
attention from China and
abroad.  In recent years, re-
g a r d i n g  t h e  w a t e r
conservancy, our country
initiated a new thought on
s u s t a i n a b l e  w a t e r
management, with the pri-
ority given to harmonizing
the people and the nature.
Great achievements have

been made in China for small hydro-
power development, construction
and management, with fruitful expe-
rience accumulated, and now the
number and the scale of small hydro-
power are leading the first in the
world.

Therefore, all these successful
experience and good practices can
lay a foundation for the mutual ex-
c ha n ge  b e t wee n  C h i na  an d
Cambodia, and we are also expecting
to learn the practicable experience in
the development of water resources
and electric power from Cambodia.
These two seminars held right here,
just provide a platform for both Par-
ties to extensively and intensively
exchange ideas, so that two sides can
further strengthen the cooperation in
infrastructure facility construction
and development of water resources.
Finally, wish a full success to two
seminars in advance!                       ■

November 24, 2006

HRC  News
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Deputy Director General, Mr. He
Yifeng gave the speech in the open-
ing ceremony for 2006 Seminar on
Water Resource Planning & Manage-
ment for Cambodia and Seminar on
Power System Planning & Analysis
for Cambodia

Good morning! Distinguished
guests, ladies and gentlemen,

I feel glad to be invited by
Hangzhou Regional Center (Asia-
pacific) for Small Hydro Power (HRC)
for attending the opening ceremony
of 2006 Seminars on “Water Re-
sources Planning and Management”
and “Power System Planning and
Analysis” for Cambodia.  On behalf
of the Office of Foreign Affairs of
Zh e j ia ng P rovi nc ia l  Pe op le ’s
Government, I would like to congratu-
late HRC for holding these 2 seminars,
and meanwhile, I would also extend
my warmly welcome to all the friends
from the water sector and the power
sector of Cambodia.

Zhejiang has a long history of
interacting with foreign countries.
During the prosperous Tang dynasty
of over 1200 years ago, products from
Zhejiang such as silk, porcelain and
tea made their way to Middle Asia
and Europe by merchant ships and

Opening Speech by the Office of Foreign Affairs of Zhejiang
 Provincial People’s Government
 — — — — For 2006 Cambodian officials’ Seminars

through the famous Silk
Road.    During the 13 th

century, the great Italian
traveler, Marco Polo, came
to  Hangzhou  and was
deeply attracted to its pro-
found culture and beautiful
scenery, so he acclaimed
Hangzhou as “the finest
and most magnificent city
in  the world”.  From then on,
Hangzhou has been renowned as
“the paradise on earth”.

Recently, more and more coun-
tries and international organizations
are cooperating with our province.  So
far, the province, together with cities
under its direct jurisdiction, has es-
tablished friendly relations with 168
provinces, cities and counties in 40
countries such as Japan, the U.S.,
Germany, France, U.K., Brazil, South
Africa and so on.  Moreover, the prov-
ince has established widespread ex-
change and cooperation with more
than 220 countries and regions in the
fields of economy, trade, science and
technology, culture etc., framing an
extensive and far–reaching world-
wide cooperative network.

China and Cambodia cherish a
long-term traditional friendship, and
recently the visit exchanges between

two governments further enhanced
this friendship of two peoples.  We
believe, these seminars held here, can
also promote the mutual exchanges
between the related Cambodian
departments, local governments, and
Zhejiang province.

Finally, with this opportunity, I
sincerely wish that the traditional
friendship between our two govern-
ments and peoples can be further
deepened, and also expect a long-
term and extensive cooperation to be
set up between our province and
your provinces, and between Chinese
concerned departments and your re-
lated sectors.  Wish a full success to
the two seminars in advance, and also
wish all the Cambodian friends have
a nice stay in Zhejiang.  Thanks. ■

November 24, 2006

HRC  News

— From 28  October  to  1
November, a group of Peruvian guests
headed by Mr. Alvarado, General Di-
rector of Electric Power Company of
Peru, paid a visit to HRC. The guests
are the owners of hydropower equip-
ment being supplied by HRC.

Accompanied by HRC’s project

Owners From Peru Visiting HRC
members, they visited the manufactur-
ers— Linhai Machinery Works and
Zhejiang Linhai Electric Machinery
Co., LTD., to view and inspect the pro-
duction condition of the contracted
equipment. They were  satisfied with
the production schedule and the pro-
duction capacity of the factories. Dur-

ing this period, HRC also arranged the
visit to Tangpu Power Station, and
they expressed keen interest in the
control system provided by HRC,
which has been initially decided as the
next item of the cooperation. Through
the exchange, both sides strengthened
the trust.                   ■
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— On 19 December 2006, a beauti-
ful sunny day in Hangzhou, the opening
ceremony of “Training Workshop on
SHP” was held in HRC. 42 engineers from
30 countries have participated in this train-
ing workshop. Entrusted by the Minis-
try of Commerce, HRC is honored to
implemen t  t h e  5 2 -d ay t r a in in g
programme, which is under the list of for-
eign aid by the Chinese government to
other developing countries.

HRC leaders, lecturers, the course
organizers and many distinguished lead-
ers attended the ceremony, i.e. Mr. Xia
Yungui, Deputy Director, Bureau of Eco-
nomic Cooperation, MOC; Mr. Xia
Weihai, Deputy Director, and the Offi-
cial Ms. He Xiaoqun, Department of
Foreign Trade & Economic Cooperation,
Zhejiang Province, etc.

For this training workshop, HRC
not only arranged schedule and study

HRC  News

A Joyful New Year’s Eve Party

“Training Workshop on SHP” Held by HRC
tours related to SHP, but also covered a
certain subject related to other renewable
energy , and study tours have included
the nuclear power and garbage power
plant. Such arrangements were highly
appreciated and appraised by the
participants.

An international lecturer from Swe-
den was invited to give presentations for
this SHP training workshop. Such topics
he delivered as SHP environmental im-
pact assessment, CDM and etc. were very
much welcomed by the participants.
Meanwhile, as designed by the interna-
tional lecturer, the “Role Play” by the
participants as SHP developer, poor
villager, rich villager, politician, design
engineer, consultant and journalist was
so interesting and imaginative that HRC
may adopt it for the upcoming SHP train-
ing workshops.

HRC has organized several rounds

of talks exploring the potential interna-
tional SHP cooperation with participants
from Nigeria, the Philippines, Tanzania,
Indonesia, East Timor, Zimbabwe,
Vietnam, Myanmar and Benin. The par-
ticipants introduced to HRC staff the
SHP development and future SHP po-
tential sites for exploitation in their own
countries. And they expressed that HRC
could offer technical assistance for the
SHP development, including feasibility
study, consultation, training and etc.
HRC has expressed the willingness to
provide technical service and participate
in the SHP development process.

HRC also organized two times of
badminton matches and one football
match, several evening parties and five
city tours around Hangzhou. All these
activities we expect have enriched the
life at spare time for the participants in a
foreign country .                                 ■

— On that wonderful night of 31
December 2006, a joyful New Year’s Eve
Party was held in HRC for the 40 inter-
national participants of 2006 TCDC
Training Workshop on SHP, with the
beaming presence of the HRC leader and
working staff. Beautiful lampion, flying
balloons, colorful ornaments and dulcet
music… …  singing and dancing together,
happily to wait for the arrival of a pros-

perous new year… …
With the New Year bell’s clangor,

time to say farewell to the year 2006 and
to cheer 2007 with hopes and wishes —
on behalf of HRC, the presider extend
best wishes to all the participants… …
the attractive music was mixed with the
exci t ing jub i lance — —  var ious
complexion, figures and accents, however,
with the same pleasure, ideality and pur-

suing… …  Embracing each other warmly,
singing loudly in chorus a charming song
of “Happy New Year”… …            ■

For 2007 at least two international
training workshops on small hydropower
will be conducted by HRC. They are:
1 TRAINING COURSE ON SMALL
HYDROPOWER

Time:17 May —25 June 2007
Venue:Hangzhou, China
Language: English

2 STAGE DE FORMATION POUR
L’AFRIQUE SUR LES PETITES

HRC’s Training Program for 2007
C E N T R A L E S  H Y D R O -
ELECTRIQUEE

Time:16 Aug—24 Sept 2007
Venue:Hangzhou, China
Language: French
Full fellowships could be provided,

if requirements are met. For more
information, please contact HRC or the
Commercial Office of the Chinese em-
bassy as early as possible:

Mr. Pan or Ms Shen
Hangzhou Regional Center for Small Hy-
dropower
122 Xueyuan Road, Hangzhou, P.R.
China, 310012
Phone: 0086-571-56729285; 88086586
Fax: 0086-571-88062934
E-Mail: hrc@hrcshp.org
             dqpan@hrcshp.org
Web site : www.hrcshp.org
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The Asian Development Bank
(ADB) will lend 100 million U.S. dol-
lars for a project to clean up the envi-
ronment of Nanjing city and manage
and  protec t  the  c i ty’s water
resources.

The project, part of a broader
water resource initiative being carried
out by the Chinese authorities for the
Qinhuai River and Nanjing City, as
well as the Yangtze River Basin, will
reduce water pollution, help prevent
flooding, and improve the urban
environment, said the ADB’s China
office on Thursday.

The project will tackle sewerage
and water replenishment, waste wa-
ter treatment, stormwater drainage,
sludge treatment and disposal, and
institutional development.

“All aspects of the project will
contribute significantly toward im-
proving water quality in the Qinhuai
River, which empties into the Yangtze,
” said Sangay Penjor, an ADB Princi-
pal Financial Analysis Specialist.
“Living conditions and public health
standards for about 2.7 million city
residents will improve as a result of
the reduced pollution and flooding.”

Rapid economic growth over the
last two decades has put pressure on
Nanjing’s environment and city
infrastructure. The Qinhuai River that
flows through this city of 4.5 million
residents has suffered greatly from
wastewater discharge.

ADB said the project will con-
tribute to the city’s 2010 target of
treating 85 percent of wastewater.

The project will also create at
least 450 full-time permanent jobs
with the operators of the wastewater
facilities and 6,000 person years of
labor during the five years of
construction, according to the ADB.

The bank said the Nanjing mu-
nicipal government and China Devel-
opment Bank will contribute approxi-
mately 81 million dollars and 55 mil-
lion dollars, respectively, toward the
total project cost of 236 million
dollars.

The Nanjing municipal govern-
ment is the executing agency for the
project, which is due for completion
at the end of 2011.                           ■

Source: Xinhua

SHP in China

ADB funds Nanjing water and sanitation project

On January 4th, the first working
day of 2007, Vice Minister Mr. Hu Siyi
paid a special visit to Rural Hydro-
power Bureau to listen to the work re-
port presented by the new leadership
group. Director of Rural Hydropower
Bureau, Mr. Tian Zhongxing gave the
report on working circumstance and
development. The discussion on the
policy and management of rural hy-
dropower was carried out warmly. At

last, Vice Minister Mr. Hu Siyi pointed
out that the rural hydropower devel-
opment should combine with the
farmer’s benefit, with the local devel-
opment and environment protection.
It was also pointed out that the impor-
tance should be put on the renova-
tion of mechanism and policy making
of nural hydropower development.
Experience gained from previous prac-
tice should be summarized theoreti-

Vice Minister Mr. Hu Siyi Visit Rural Hydropower Bureau
cally to make concrete experience
systemised, perceptual knowlodge
ra t i o n a l i z ed  an d  su cc es s fu l
approches turning into policies. At
the same time, Mr.Hu Siyi also ana-
lyzed the problems of hydropower
construction management, ecology
compensation, etc., and gave the in-
struction for the next step work.
■                          Source: MWR

China-Canada Seminar on Dam
Safety and Risk Management was
held in Nanjing Hydraulic Research
Institute from Dec. 11 to 13, 2006.

The purpose of the Seminar is
to summarize the outcome of the Sino-
Canada Dam Safety and Reservoir
Risk Analysis Project in the past two
years, exchange experience of dam
safety and risk management between
two countries, and explore the devel-

China-Canada Seminar on Dam Safety Held in Nanjing
opment directions of dam safety man-
agement technologies to promote
management of dam safety and risk
in China.

Experts from China and Canada
delivered presentations on Canadian
Legislative Framework of Dam Safety,
Dam Safety Accounting Approach,
Dam Risk Management Status in
China and warmly discussed similar-
ity and difference in terms of dam

safety practice.
Representatives from Canadian

Embassy to China, Canadian Interna-
tional Development Agency, Dam
Safety Management Center of Min-
istry of Water Resources, and experts
with long-term experience also at-
tended the seminar.             ■

Source:MWR
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Energy, environmental protec-
tion and water resources technolo-
gies top the agenda for China’s inter-
national science co-operation in the
11th Five-Year Plan (2006-10), accord-
ing to a document released by the
Ministry of Science and Technology
yesterday.

The Outline of the 11th Five-
Year Plan of International Science Co-
operation states that technologies in
the three areas have become bottle-
n e c k s  i n  C h i n a ’s  e c o n o m i c
development, according to Minister
of Science Xu Guanhua.

“Breakthroughs in the three sec-
tors are also urgently needed for
building a harmonious society,” he
told China Daily.

“Clean” energy technologies
such as clean coal and the compre-
hensive utilization of oil and gas are

Environment tops agenda for science co-operation

given top priority in the outline.
Shang Yong, the vice science

minister, told China Daily that China
is poised to join FutureGen, an initia-
tive by US President George W. Bush
to build a giant coal-using, emission-
free electricity plant.

International nuclear energy
development, such as the US$12.8
billion International Thermonuclear
Experimental Reactor as well as col-
laboration in energy and resource
saving, are stressed in the outline.

Environmental protection tech-
nologies are given an unprecedented
emphasis in the outline, such as those
dealing with urban air pollution,
heavily polluting industries and
refuse recycling.

The focus of water resource
technologies will include those for
water conservation, use of sea water

and prevention of river pollution.
The country is facing a critical

water shortage partly as a result of
rising pollution accidents. Severe
toxic spills into rivers occurred sev-
eral times in the past year.

A chemical  l eak in to  the
Songhua River in Northeast China
last November forced water supplies
to be cut off for millions of people
along the river.

Besides technologies in the
three areas, the outline gives empha-
sis to food safety, development of an
environment-friendly agricultural
industry, and medical solutions for
chronic and epidemic diseases.

“The improvement of people’s
health is a primary goal,” said the
outline.                                     ■

2006-12-4  Source: China Daily

A thousand kilometers upstream
from the titanesque Three Gorges
Project, China continues to throw up
hydropower stations on the Yangtze.

Construction began Sunday on
the 6-million kw Xiangjiaba hydro-
power facility, the second on this sec-
tion of the Yangtze after earthworks
began on the Xiluodu project last
year.

The section of the Yangtze that
flows between Yushu in Qinghai Prov-
ince and Yibin in Sichuan Province is
often called the Jinsha River and, be-
fore long, it will be littered with hy-
dropower developments.

Jinsha means golden sand in
Chinese, and the Jinsha River is said
to have produced “golden sand”
since ancient times.

The China Yangtze River Three
Gorges Project Development Corpo-

ration has plans to build at least two
more hydropower stations on the
lower reaches of the Jinsha.

According to Li Yong’an, gen-
eral manager of the China Yangtze
River Three Gorges Project Develop-
ment Corporation, developer of all the
projects, a feasibility study for the 12
million kw Baihetan hydropower sta-
tion has been completed and ap-
proved by experts. Work has also
started on a feasibility study for the
Wudongde hydropower station.

The four hydropower stations
will have a combined capacity of 38.5
million kw upon completion, said Li,
but the potential hydroelectric capac-
ity of this 2,300-km section of the
Yangtze is estimated at 112 million kw.

The Xiangjiaba hydropower
station —  located near Yibin —  will
displace 88,000 residents from six

count ies in  southwest China’s
Yunnan and Sichuan provinces.

Some 8,000 people have already
been resettled.

Budgeted to cost 43.4 billion
yuan (about 5.43 billion U.S. dollars),
it will be completed in 2015 and will
be able to generate 30.7 billion kw/
hour of electricity a year.

In addition to providing power,
the project will also play a role in
flood control, farmland irrigation, will
improve navigation and have a posi-
tive effect on the environment, ac-
cording to Li.

Electricity generated by hydro-
power stations on the Jinsha River
will mainly be sold to China’s eastern,
southern and central regions.        ■

2006-11-27  Source: Xinhua

Hydropower stations dot the Yangtze River

SHP in China
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China on Thursday published
its 11th five-year-plan (2006-2010) for
utilizing foreign investment, which
says the priority of policy will be given
to the quality rather than quantity of
such investments.

The National Development and
Reform Commission published the
document on its website, the first time
such a document has been published.

 “This is an important measure
taken by China in creating a stable
and transparent foreign investment
management system as well as a fair
and predictable policy environment,
” the NDRC said.

According to the document,
China utilized 383 billion U.S. dollars
of overseas investment during the
10th five-year-plan period (2001-
2005), including 286 billion dollars in
overseas direct investment, 38 billion
dollars in stock issuances and 46 bil-
lion dollars in foreign loans.

It criticizes some local govern-
ments for their blind seeking of for-
eign investments, some of which are
apparent ly agains t  the central
government’s industrial policy.

The  do cumen t  no te s  tha t
emerging monopolies by foreign busi-
nesses in certain industries are pos-
ing a potential threat to China’s eco-
nomic security.

It also criticizes foreign busi-
nesses for abusing intellectual prop-
erty right protection laws, adding that
this has adversely affected Chinese

New policy stresses quality of foreign investment
enterprises’ capacity for independent
innovations.

The document says China will
push for further shifting of policy pri-
ority from the quantity to the quality
of foreign investment during the next
five years.

Priority shall be given to the in-
troduction of advanced technologies,
management expertise and high-qual-
ity talents, rather than the use of for-
eign capital, the document says.

More emphasis shall also be
given to the protection of environ-
ment and efficient use of natural
resources, it says.

The document stresses the
need for more foreign investments in
areas such as research and develop-
ment as well as sophisticated design,
so that China could eventually be-
come a major manufacturer of high
value-added products.

It also calls for more foreign in-
vestment in China’s remote west and
the northeast rust belt, which are cur-
rently lagging far behind the coastal
regions in the amount of foreign
investment.

Despite the stress on quality,
the document says China expects its
foreign investment to keep rising in
the next few years.

“During the 11th five-year-plan
period, the domestic and international
environment affecting foreign invest-
ment in China will generally tend to
improve, making it possible for China

to improve the quality of foreign in-
vestment while maintaining quantity,
” the document says.

According to the document,
China will continue to encourage for-
eign investment in agriculture, elec-
t r o n i c s  a n d  i n f o r m a t i o n ,
petrochemicals, chemicals, automo-
biles and infrastructure.

Foreign businesses will be en-
couraged to take part in the restruc-
turing of traditional industries such
as machinery, light industry, textile,
raw materials and construction.

Foreign investment in environ-
ment protection, including the con-
trol of water and air pollution and
recycling, will be welcomed, the docu-
ment says.

In the service sector, the docu-
ment says China will fulfill its duties
under the World Trade Organization
and open its banking, insurance, se-
curities and telecommunications sec-
tors to foreign investment in a posi-
tive and prudent manner.

In response to the rising con-
cern over foreign acquisitions of lead-
ing Chinese firms in critical sectors,
the document says China will speed
up legislation and step up the super-
vision of sensitive acquisitions and
takeovers to ensure critical industries
and enterprises remain under Chinese
control.                                   ■

2006-11-13   Source: Xinhua

SHP in China

Taipuhe Pump Station was
awarded the 6th Zhan Tianyou Civil
Project Award by Chinese Civil Engi-
neering Society and Zhan Tianyou
Civil Engineering Science Develop-
ment Fund Committee as the sole
water project won the honor.

The Taipuhe Pump Station is
located in Wujiang City, Jiangsu

Zhan Tianyou Civil Project Award goes to Taipuhe Pump Station
Province.  It is composed of pump
station, trash screen, road bridge, in-
let and outlet, and switch yard.  The
project is the largest pump station
around the world in terms of flow rate
(50m3/s) and total designed flow vol-
ume of 300m3/s.  The project is to
improve water quality of inlet of the
Huangpu River and of domestic and

industrial consumptions as well as
flood control, drainage, environmen-
tal upgrading.

The Zhantianyou Award set up
at 1999 was entitled as China Civil
Project Award to promote scientific
i n n o v a t i o n  i n  t e r m s  o f  c i v i l
engineering.                            ■

2006-12-21  Source: MWR
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The single renewable energy re-
source that Pakistan possesses in
abundance is hydropower, the most
environmental friendly, cheapest
source of energy. It has a potential of
more than 41,722MW. Despite this,
Pakistan now is faced with a most
serious energy shortfall. The acute
shortage of electricity has resulted in
loadshedding during the current
summer season, costing the economy
millions of rupees. The installed
power generation capacity at the end
of 2005 was19,560MW, of which 65
per cent was thermal, 33 per cent was
hydroelectric and 2.4 per cent was
nuclear. The 33 per cent share of hy-
droelectric power amounts to only 6,
595MW. We should not forget the
fact that the projected lifetime of the
existing natural gas and oil is just over
15 and nine years respectively. Do-
mestic coal reserves may be exploited
only at great financial and environ-
mental costs. Seventy per cent of
Pakistan soil needs are met through
imports. The average cost of hydel
energy generation in Pakistan was
Rs0.50 per kilowatt hour in 2000-01.
The annual per capita electricity con-
sumption in Pakistan is around
320kwh, and this only caters for 60
per cent of the population. Forty per-
cent of Pakistanis still have no ac-
cess to electricity. In view of these
facts, the best solution to Pakistan’s
e n e r g y / e l e c t r i c i t y  c r i s i s  i s
hydropower. An abundant, cheap,
environmental friendly and renewable
source of energy has remained
untapped. To meet Pakistan’s power
requirement, WAPDA and the Min-
istry of Water and Power developed
a strategy called the Hydropower
Development Vision-2025 in the year

Small Hydropower: way out of energy crisis in Pakistan

2001. The strategy was based on an
average annual demand increase of
3.7 per cent. Recently though the de-
mand for electricity rose sharply, in
excess of eight per cent per annum
during the last two years. In Vision-
2025 a short-term plan was developed
and the commissioning date of eight
hydel projects with a total generation
capacity of 716MW was fixed on June
2006. These projects were proposed
and designed as run-of-river  plants,
meaning one with little or no storage
capacity, such as Ghazi Barotha hy-
dropower project, in which no big res-
ervoir is to be constructed. But un-
fortunately none of these projects
could be completed. The root-cause
of the failure to provide the needed
energy is lack of strategy for
implementation. The strategy pre-
pared by the ministry fails to take into
account the ground realties and the
project management capabilities of
executing agencies. The World Bank
rightly proposed institutional reform
in WAPDA for decentralisation in
order to increase efficiency in
management. While preparing the
future strategy the Ministry of Water
and Power should keep in view the
completed hydropower projects,
such as Ghazi Barotha, and the les-
sons learnt from them. The Ghazi
Barotha project’s feasibility survey
was carried out in 1987 and the
project finally commissioned on 19
August 2003. This means that 16
years are required for WAPDA to
complete a run-of-the-river project.
Another cause of the present energy
crisis is that the federal government
has not taken small hydropower
projects (SHPs) in its own hands.
Such projects are very viable as they

do not require building of large dams
and do not  pose problems of
deforestation, submergence or
rehabilitation. Comparatively small
capital investment and short gesta-
tion periods are required to complete
these projects and they cause mini-
mal transmission losses occur com-
pared to WAPDA’s current line
losses, which are more the 25 per cent.
In Pakistan, all small hydropower
projects up to 50MW are the respon-
sibility of the provincial governments
which cannot construct small hydro-
power projects due to financial
constrains, among other reasons. In
India,  developing small hydro
projects at a fast pace is one of the
components of their energy policy.
The central government there has
completed 90 small hydro projects
with 270MW capacity in the past five
years. The state of affairs in Pakistan
should change. Punjab has enough
financial resources but it has made
no real progress on small hydropower
plants, even though WAPDA has not
only identified various locations hav-
ing a potential of 350MW but also
completed the necessary design
works. In Azad Jammu and Kashmir,
which is endowed with abundant
hydel potential, the AJK Hydroelec-
tric Board has only completed hy-
dro projects having a capacity of
36MW against an identified poten-
tial of 5,329MW. This hydrogenation
cannot even meet the electric demand
of AJK itself, which is 250MW; while
the anticipated power demand by
2007 will be 350MW. The AJK Hy-
droelectric Board is facing serious fi-
nancial problem in starting the
projects as funding is not available.
International donor agencies are

SHP Development and Programme Worldwide
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reluctant. In the Indian-held Kashmir,
recently twenty small hydro projects
were commissioned at various se-
lected sites by the UNDP. Baglihar
and Kishan Ganga hydropower
pro jec ts  a re  in  the  s t age  o f
completion. The biggest problem is
faced by our Northern Areas where
the electricity demand is more then
100MW but total power generation
from hydel power stations is a mere
46MW. To bridge the gap between
demand and supply a diesel power
plant with a total generation of 5MW
has been commissioned by the
government. Instead of tapping in-
genious hydropower potential, the
Ministry of Water and Power has de-
cided to construct a 765-kv transmis-

sion line that is 794-km-long, to im-
port 1000MW from Tajikistan via Af-
ghanistan at a much higher rate. For
self-reliance in energy and for eradi-
cating poverty, hydropower is
recognised as a renewable source
which is economical, non-polluting
and environmentally benign. In order
to maintain a balance between hydro-
power and thermal power, the minis-
try should announce a policy to ac-
celerate hydropower generation in the
country. Development of small hydro
projects at an accelerated pace should
be one of the tasks set by the policy
to meet the present power crisis. This
is the only cost-effective solution to
meet the increasing electricity
demand. Success here is possible

SHP Development and Programme Worldwide

The European Parliament re-
s p o n d e d  t o  t h e  E u r o p e a n
Commission’s Green Paper on
sustainable, competitive and secure
energy by calling for binding sectoral
targets for renewables in order to
achieve 25% of renewables in primary
energy by 2020.

At the same time the European
Commission is preparing its proposal
for a roadmap that will effectively
change the existing, successful
sectoral approach to renewables
legislation, by proposing vague mea-
sures and ambiguous commitments.
By omitting sectoral targets in its draft
Roadmap, the Commission is provid-
ing cynical window dressing, accord-
ing to the European Renewable En-
ergy Council (EREC).

“The Parliament’s vote today is
a historic opportunity for the Com-
mission to listen to European citizens’

only if public-sector funding is made
available by the government. The fi-
nancing of such projects remains a
problem for funds from international
donors for such projects are difficult
to get, considering their commitment
to facilitate investments in private
thermal-based power plants. Instead
of trying to imitate and compete with
India in nuclear energy, we should
consider the way countries like Laos,
Thailand and China have developed
small hydropower projects for devel-
opment and economic prosperity.

The writer is a visiting research fel-
low at the Sustainable Development Policy
Institute in Islamabad.                    ■

2006-9-27 Source: IEA inter-
national small- hydro atlas

The European Parliament shows the way forward on renewables
– binding targets for each renewable energy sector demanded

demands for more renewable energy.
Together with the Parliament they
could show leadership by proposing
binding targets and legislation for all
three sectors: electricity, heating and
biofuels. The draft Roadmap, as it
stands, would undermine existing
law, create a legislative vacuum for
many years to come and fire up wide-
spread investor uncertainty. The
Commission should focus on creat-
ing the missing link in EU renewables
legislation – heating and cooling –
rather than undermining existing leg-
islation for electricity and biofuels,”
said EREC policy director Oliver
Schäfer

 “An overwhelming majority of
479 representatives of European citi-
zens voted in favour of sectoral tar-
gets for renewable energy and only
16 parliamentarians voted against. We
urge the European Commission to

team up with the Parliament, acknowl-
edge its visionary approach and put
Europe on the road to a truly sustain-
able energy future in its upcoming
proposal for a Renewable Energy
Roadmap. The Parliament’s call will
hopefully not be overheard by Presi-
dent Barroso” Schäfer added.

The European renewable en-
ergy industries call on the European
Commission to support the European
Parliament’s approach in its upcom-
ing Renewable Energy Roadmap.
Anything else would threaten to dis-
mantle the current, successful frame-
work for renewables.

The EU should continue its suc-
cessful approach of specific sectoral
targets to avoid putting existing frame-
works under threat and creating wide-
spread investor uncertainty.        ■

2006-12-14 Source: ESHA
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Introduction
The Power Sector in Ghana is

vested in the Ministry of Energy
which sets out the policy and guide-
lines for power generation, transmis-
sion and distribution for the sector.

The Volta River Authority
(VRA), is the state-owned public
power generation and transmission
authority in Ghana. The VRA owns
a n d  o p e r a t e s  t h e  1 0 2 0  M W
Akosombo hydropower  p lant ,
Ghana’s icon symbol of progress and
development, and holds it in trust for
the people of Ghana. It is responsible
for ensuring the integrity of the Volta
dam, one of the largest man-made
lakes in the world, and stands sentry
in respect of all activities in the Volta
River Basin. Besides Akosombo hy-
dro plant, the Authority owns and op-
erates a second 160MW hydro gen-
erating station at Kpong, downstream
of Akosombo.

The VRA also has a 330MW
combined cycle thermal plant at
Aboadze and has joint venture own-
ership of a second 220MW open-
cycled thermal plant at the same site
and was later topped up with a fur-
ther 110 MW. VRA also has a sub-
sidiary called Northern Electricity De-
partment (NED) since 1987 which dis-
tributes power to the northern sector
of Ghana.

The Electricity Company of
Ghana (ECG) is also a state-owned
private company which is the premier
national distributor and retailer of
electric power. It currently operates
in the six southern regions of Ghana.
It sells power to bulk customers, the
mines and other industrial entities.

Ghana’s electric power market
consists of wholesale (deregulated)
and retail (regulated) sections. The

Small Hydropower Development in Ghana
Bayor Jude Simons & Darko Sylvester

VRA dominates the wholesale market,
sells power to the ECG and export
power to Ghana’s neighbors-Togo,
Benin and Burkina Faso.

With a customer population of
about 1,500,000, demand of power
has grown to outwit supply resulting
in overloaded network coupled with
obsolete plants which makes power
delivery very difficult. The load on
the distribution infrastructure has
grown at about 10% a year, but there
had not been adequate investment
and expansion of the distribution in-
frastructure to match the growth in
load. Before 1996, utilities in Ghana
were faced with low tariff regime
(average End User Tariff (AEUT) 4-5
US cents, high domestic demand
growth (10%), no reserve margin in
generation, overloaded and aged dis-
tribution networks, and lack of in-
vestment  capi ta l .Facing these
challenges, Ghana initiated, adopted
and formulated a policy in the Power
Sector in 1996 with dual objectives of
creating the necessary enabling en-
vironment for the efficient and trans-
parent generation, transmission and
distribution of electricity as a busi-
ness in Ghana as well as encourag-

ing private sector participation.

Energy in Ghana
In the year 2000, it was esti-

mated that electricity accounted for
about 11 % of the total energy
consumed. Ghana’s electricity sup-
ply is mainly obtained from hydro
and thermal sources. Ghana also re-
lies on some level of imports from
neighbouring La Cote d’Ivoire to
supplement domestic supply espe-
cially during peak hours.

The electricity supply mix in the
country is expected to change by the
year 2010 from the largely hydro-
based system to a largely thermal-
based one relying on natural gas as
the main source of fuel. This transi-
tion would be made possible by the
West African Gas Pipeline Project,
which is expected to transport natu-
ral gas from Nigeria through Benin
and Togo to Ghana.

Composition of Fuels in Final
Energy Consumption, 2000

Installed electricity generation capacity and electricity generation in 2004

Sources: 1: Guide to Electric Power in Ghana, 1st Edition, University of Ghana,
Legon, 2005. 2: VRA 2005.
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The current national access to
electricity supply is about 43 % of
the population. However, over 80
% of the domestic electricity sup-
ply is consumed in the cities and
urban towns.

Hydropower and imported
fossil fuel are the main energy
sources used to generate electric-
ity in the country.  See figures To-
tal Electricity Generation 1990-
2004 and Percentage Shares of
Hydro and Thermal Generation
2000-2004.

There is also the potential for
electricity generation from renew-
able energy sources such as solar,
wind, biomass and small hydro.
These sources however have not
yet been exploited to any signifi-
can t  deg ree  fo r  e l ec t r i c i ty
generation.

There are over 4,000 off-grid
photovoltaic (PV) systems installed
nationwide as at 2001 with a total
capacity is about 1 MW.

Resources for SHP Planning
Ghana is drained by three main

surface water systems; the volta,
south western and coastal river
sytems. These three water systems
cover 70%, 22% and 8% percent
respectively of the total land area
of the country. There is also the
Lake Bosumtwi, a meteoritic Lake
with a depth of 78m that is located
in the Forest Zone covering a land
area of 49 km2.

These three water systems
are made up of 16 river basins
which has spread along the length
and breadth of the country.

The Volta System is made up
of the Black, White and the Lover
Volta River Basins, the Daka and
Oti River Basins.

The Black Volta Basin has a
catchment area of 149,015 km2 and

has 35,107 km2 in Ghana and the
remaining 113,908 km2 outside the
country.

The White Volta Basin has a
catchment area of 104,752 km2

with 45,804 km2 within Ghana and
the remaining 58,948 km2outside
the country.

The main Volta Basin consist-
ing of the Daka and the Lower Volta
cover 9174 km2 and 62,651 km2

respectively with all the land area
of Daka located in Ghana and 59,
414Sq of the Lower Volta within
Ghana and 3,327 km2outside
Ghana.

The Oti Basin has a total land
area of 72,778 km2 with 16,213
km2 within Ghana and the remain-
ing 56,565Sq  km outside the
country.

The Southwestern System
comprises the Bia, Tano, Ankobra
and the Pra River Basins. The Bia
River Basin has a total area of 10,
135 km2 with 6965 km2 in Ghana
and 3170 km2outside the country.

The Ankobra River Basin has
a land area of 8461 km2, all of
which is in Ghana.

The Pra River Basin has all its
23188 km2 land area in the country.

The Tano River Basin has
14872 km2out of its 16074 km2 land
area within Ghana and the remain-
ing 1202 km2 outside the country.

Finally, the Coasal System is
made up of Todzie/Aka with land
area of 1865 km2 within Ghana and
363 km2 outside the country, Densu
has 2551 km2 all in Ghana, Ayensu
has 1709 km2 all in Ghana, Butre
has 466 km2 in Ghana, Kakum has
984 km2in Ghana, Ochi-Amissa has
1638 km2 in Ghana and Ochi-
Nakwa River Basin has 1502 km2.

So far two Hydropower Sta-
tions have been developed and are
operational in Ghana. A further 15
Potential Hydropower Sites have
been located for development in the
near future. Below is a table (1.1)
showing the Hydropower capaci-
ties of the various sites in Ghana.

Requirements for Technical Co-
operation and Capital Assistance

A Ministry responsible for Re-
gional Integration and Cooperation
has been established to fast track
Ghana’s role in ensuring sub-re-
gional and Regional Integration of
socio-economic issues. The coun-
try has liberalized its economy and

Table 1.1 Hyrdropower capacities in Ghana

SHP Development and Programme Worldwide
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practice free market economy.
Ghana government recog-

nizes the private sector as the en-
gine for the development of the
economy and has accordingly
hived off a substantial portion of
government’s activities to the pri-
vate sectors.  Most state owned
enterprises have been divested. 
While the country is encouraging
private sector investment. Govern-
ment is creating an enabling envi-
ronment for the private sector to
acquire and use environmentally
sound technologies through inter-
national cooperation.  This is regu-
latory and enforced.

Hence the private sector in-
vestment in Small Hydropower is
in the right direction.

Areas of urgent cooperation
in the Hydropower sector will be
on the development of the 15 pro-
posed hydropower sites. This will
involve private sector investment in
the feasibility studied, design,
costruction and operation of Small
hydropower plants in Ghana.

Incentive Policies

To accomplish this target,

power sector reform committee
was set up which proposed a four-
point action plan to:
• Introduce a new legislation to es-

tablish a four-tier regulatory
framework which will set “rules
of practice and “standards of per-
formance” covering all aspects of
power sector operation

• introduce competition in whole-
sale power supply transaction
with “open access” transmission
services to facilitate competition
in the supply of power to large
customer and distribution utilities

• re-organize the existing state-
owned utilities into “Strategies
Business Units, “improve man-
agement accountability to corpo-
rate boards of directors, and also
re-capitalize the power utilities
through public-private partner-
ship and joint ventures

• introduce specific guidelines and
procedures to ensure transpar-
ency in the setting of tariff for
the power sector

From the action plan, Parlia-
ment enacted two laws for estab-
l i shment  of  two regula tory
institutions, namely, Public Utilities

Regulatory Commission (PURC)
and the Energy Commission (EC)
t h r o u g h  A c t  5 3 8  a n d  5 4 1
respectively. The PURC is con-
cerned with the economies of utili-
ties and tariffs. It is an independent
body tasked among others to:
• To provide guidelines on rate

chargeable for provision of util-
ity services.

• To examine and approve rates
chargeable for provision of Util-
ity Services

• To protect the interest of cus-
tomers and providers of utility
services

• To initiate and conduct investi-
gations into standard of quality
of services given to consumers

• To promote fair competition
a m o n g  p u b l i c  u t i l i t i e s
■

Bayor Jude Simons is a
hydrologists, works in the  hydro-
logical services department, min-
istry of water resources, works and
housing, Ghana
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2006 International
Conference on Hydro-
power was held from
Oct. 23rd to 25th in
Kunming, China. More
than 300 experts and
delegates from more
than 20 countries at-
tended the conference.
The representatives
from home and abroad have con-
ducted in-depth communications
and discussions on relevant tech-

International Conference on Hydropower Held in Kunming

nical issues in the field of damming
engineering. The Conference
mainly covers four themes: issues

of design and construction of high
arch dams; dam safety evaluation
and reinforcement techniques; dam
and environment (including the
setup of fishway, environmental
friendly damming techniques and
dam regulation with environmental
consideration); reservoir sedimen-
tation and downstream river
erosion.                                               ■

  Source: MWR
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Zimbabwe has significant
small hydropower potential, par-
ticularly in the eastern highlands,
along the border with Mozambique.
A UNDP sponsored study con-
ducted in 1996 identified 12 poten-
tial hydro sites on irrigation dams,
and a further 32 run-of-river sites.

To date, the development of
mini and small hydro power sta-
tions in the country has been very
slow.  This has been the case pri-
marily because of:
· The tariff structure has not been

sufficiently attractive to encour-
age private sector participation.

· There has not been adequate
funding for small hydro projects

· The energy sector was not, until
very recently, fully deregulated to
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Small Hydropower Development in Zimbabwe
Tobias Mudzingwa

However there has been a few small hydro projects successfully imple-
mented in Zimbabwe over the last decade, notably:

After successful feasibility studies, the following potential small hydropower
sites have been identified and they have since been prioritized for investment:

POLICY ISSUES

· All new dams are constructed
with a provision for a hydro
power station to be built. Ex-
amples of new dams under con-
struction are Tokwe-Mukosi and
Gwaai-Shangani dams.

· Rural electrification act of 2002
has provision for renewable
energies, including small hydro,
to be used as stand-alone grid
extension technologies.

· The electricity act of 2002 allows
the entry of IPPs into the power
market. The energy sector has
been fully deregulated to allow
private sector investors.

· The tariff structure is being seri-
ously reviewed to make it attrac-
tive for private investors and IPPs
to invest in the small hydro
sector.

CONCLUSION

The development of small hy-
dro sector in Zimbabwe looks
promising, especially considering
that the government, through the
ministry of Energy has deregulated
the sector to allow private invest-
ment in power generation.  There
is a scope to develop more than 50
small hydro stations in Zimbabwe
within the next 10 years, funds and
other resources permitting. Small
hydropower development will go a
long way in alleviating critical
power shortages currently prevail-
ing in the country.                      ■

Tobias Mudzingwa is an
energy development officer, works
in the Ministry of Energy and
Power Development, Zimbabwe,
 E-mail: tobiasmudz@yahoo.com

allow investor participation
A number of small hydro sta-

tions are under construction, for
e x a m p l e  Ts a t s e  ( 2 0 k W ) ,
Nyamar imbi ra  (25kW) and
Aberfoyle (350kW).
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Abstract

Water is the source of life and
electricity is the symbol of modern
civilization. The topography com-
bined with heavy rainfall from the
South-West monsoon endows the
country with abundant hydropower
resources. In the last two-decades,
country’s power supply system
mainly depends on a number of gas
turbine and combined cycle power
plants, which requires relatively
shorter implementation time and lower
investment cost.

Presently, on-shore natural gas
available for domestic utilization be-
come insufficient and so power gen-
eration from gas turbine and com-
bined cycle power plants gradually
declined and become power shortage
in the country.

In order to overcome the present
insufficient power supply situation
and to meet the future power demand,
the Ministry of Electric Power had
developed many hydropower sta-
tions throughout the country.

Since 1988, (28) Nos. of small
and medium size hydropower stations
were put into operation. At present,
about 16 Nos. off medium to large–
scale hydropower projects are in vari-
ous stages of implementation and
several more are under planning.

This report describes the sta-
tus of the projects under implemen-
tation and in planning.

1.Introduction

Myanmar, with a total land area
of 264,300 square miles and a popula-
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Development of Hydropower In Myanmar
Min Khaing

tion of 54 million, has four rivers and
three mountain ranges. The four riv-
ers  are  the Ayeyawaddy,  the
Chindwin, the Sittaung and the
Thanlwin. The three mountain ranges
are Rakhine Yoma, Bago Yoma and
Shan plateau.

Four  rivers are  meandering
between  these  ranges and finally
discharge  into  the Gulf of Mottama
dividing  the  whole  country  into
four  topographic  regions: the West-
ern  Coastal area, Western  Hills
region, the Central  Valley  regions
and  the Eastern  Hills  region.

There  are  some  tributaries
originated  in  the  western  hills  re-
gion  and  southern  part  of  the  coun-
try  which  constitutes  around  10%
in  terms of catchment  area  and  sur-
face run - off. Hydropower  potential
of  these  tributaries  also  had a  con-
siderable  amount.

The geographic and topo-
graphic conditions  provide  the coun-
try  with  relatively abundant  natural
water  resources  in  hydropower
amounting as  high  as  40,000 MW,
and also impose challenges in the
development of its infrastructures.

2.Hydropower Potential of
Myanmar

2.1 Background
Since 1910, the electricity sup-

ply system through out the country
had been operated by several private
power companies, licensed under the
country’s 1910 Electricity Act. The
total installed capacity was approxi-
mately 29 MW by 1950 and the larg-
est company was the Rangoon Elec-

tric Tramway and Supply Company
(RET&S) which served Yangon with
an installed capacity of 16MW.

The Government formed the
Electricity Supply Board (ESB) in 1951,
Electric Power Corporation (EPC) in
March 1972 and Myanma Electric
Power Enterprise (MEPE) in March
1989. MEPE is responsible for
planning, design, construction, op-
eration and maintenance of electric-
ity supply facilities of Myanmar.

“Department of Hydroelectric
Power (DHP)” was formed on Janu-
ary 24th,2002 basically with the engi-
neers and staffs of former Hydro-
power Development Branch of
Myanma Electric Power Enterprise
(MEPE) for planning, design and
implementation of hydropower
projects.

The Government formed Min-
istry of Electric Power No.1 and No.2
on May 2006. Ministry of Electric
Power No.1 is composed of Depart-
ment of Hydropower Implementation,
Department of Hydropower Planning
and  Hydropower  Genera t ion
Enterprise. The duties of MOEP (1)
are mainly to investigate, construct
and operate the hydropower stations
all over the country.

2.2 Present Electricity Generation
& Transmission

Present electricity generation is
shown below. Generation shares by
type are approximately 40% by hy-
dropower and 60% by thermal power.
The generated electricity were trans-
mitted all over the country through
interconnected system (National
Grid).
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2.3 Hydropower Resources
According to the preliminary

studies, the total hydropower re-
sources of Myanmar identified to date
is about 40,000 MW, of which about

25,000 MW is of large scale and the
remaining is of medium & small scale
projects. In addition to large scale
hydropower sites, mini and micro hy-
dropower sites are formulated to ful-

fill the local electricity requirement of
remote area. Regional hydropower
potentials are graphically presented
in Fig.

SHP Development and Programme Worldwide
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2.4 Completion Status of Hydropower
at 2006

Since hydropower project re-
quire significant load time for field
investigations, planning, design and
implementation, Myanmar was rather
reluctant to implement in the past.

The Classification of hydro-
power project in regard to their size,
has generally been referred to a large,
medium and small hydropower plant.

2.4.1 Completion Status of Small
Hydropower

In area of supply outside the
Grid System, the sources of electric-
ity are mostly small hydropower
stations. Majority of these are oper-
ated as isolated rural electrification
stations and only a few operate as a
central station distributing to neigh-
boring towns and village. Potential
of small hydropower is 2.05% of total
electricity supply in Myanmar.

At present, 32 small hydropower
stations were in operation to fulfill
local and regional electrici ty
requirement.

Generations of those power sta-
tions are summarized as follows:

SHP Development and Programme Worldwide
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2.4.2 Completion Status of
Medium Hydropower

Hydropower stations are con-
tinuously in operation as base load
stations taking major share of the
system peak demand. Generations
of 10 hydropower stations are sum-
marized as follows.

2.5  Status  of  16 On-going  Hy-
dropower  Projects

The following 16 hydropower
projects were under various stages
of implementation at 2006,consist-
ing of 9 projects between 20 to 100
MW ;  3  projects between 100 to
400 MW, 2 project between 600
to 800 MW and  1 project above
800MW.Among these projects,
Yenwe Project was planned to be
completed by 2006.

Installed capacity of these on-
going hydropower projects were
summarized in below. Some of
which were implemented by Min-
istry of Electric Power No. (1) only
and some of which were imple-
mented in co-operation with other
governmental organization to meet

the planned completion date.

3. Future  Plan

3.1 Plan for Small Hydropower
To fulfill the electricity de-

mand for the rural and urban re-

gions of the country, 185 small
hydropower projects were also
planned to be implemented. Map
study had finished for all the
projects and reconnaissance & pre-
liminary survey works are being
carried out for some of these
projects.

3.2 Plan for Medium and Large
Scale Hydropower

To fulfill the electricity de-
mand for the industries of the coun-
try with cheap, reliable and sustain-
able form of energy, hydropower
is the only alternative to be consid-
ered at this moment when the price
of oil is at its highest.

With an objective to export
the surplus electricity after fulfill-

ing the domestic requirement,
MOEP (1) planned to implement
many medium and large scale
hydropower. Localized electricity
grids were also planned for the re-
spective transmission and distribu-
tion system to satisfy ever increas-
ing regional electricity demand all
over the country. Reconnaissance
& preliminary survey had been
started for some projects and the
planning works are being carried
out for all projects.

4. Conclusion

In order to meet the political,
economic and social objectives of
the country, electricity is an infra-
structure much needed for indus-
trial growth as well as for progress
of economy, education, health,
productivity and social sectors.
With the country becoming more
a n d  m o r e  m o d e r n i z e d  a n d
developed, the demand for electric-
ity will be on the rise. To meet the
growing demand for electricity,
concerted efforts should be made
to implement hydropower projects,
both large and small, as well as
thermal power station projects in a
balanced proportion.                        ■

Mr. Min Khaing is an assis-
tant director of Design & Technol-
ogy Branch, Department of Hydro-
power Implementation, Ministry of
Electric Power (1)
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