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1. Briefdescription of SHP devel-
opmentin SEA

Table 1 shows that hydropower
resources including SHP resources

* ASEM Green Indepen-
dent Power Producers
Network-First Regional

Workshop, Bangkok
23~25th Oct,2002.

are rich in all the SEA countries, al-
though the bases for statistics are
different and may not be accurate.

Table 1 General Profile of SHP Development in SEA Countries

Name of Country Total exploitable Development of Small/mini hydro (up to 2000)
hydro resources (MW) Existing Stations Stations in planning
No. Total installed No. Total installed
capacity (MW) capacity (MW)
Cambodia 10,000
(including large)
Indonesia 175,000 70 29.6 60 (by 2003)
(including large)
Laos 18,000 37 6.04 26 24.77 (up to 2015)
(including large)
Malaysia 28,500 42* 17
(including large)
Philippines 55%* 74.5 17 86 (up to 2008)
Thailand 10,000 28 40.7 19 48
(including large)
Vietnam 10,000 138 53.4 19 57 (up to 2005)
(including large)
2,000 (SHP)

Sources of statistical data in this paper:

(1) Country report delivered by trainees
of relevant countries in the Training Work-
shops held in HRC during 2000-2001.

(2) AESIEAP Goldbook-2001 (Associa-
tion of Electrical Supply Industry of East
Asia and Western Pacific)

Due to lack of information, data in the
table does not include all the SEA coun-

tries.

* Only a few in operation. 35 out of 42
have to be rehabilitated.
** 19 of which are not in operation.

It is evident that the resources are all un-
der-developed. The already-tapped ca-
pacity is mostly under 10% of the ex-
ploitable resources.

It should be noted that quite a number of
existing SHP stations are not in opera-
tion at present, which need to be rehabili-
tated or refurbished.

It is understood that most of the SEA
countries paid great importance to SHP
development for promotion of rural elec-
trification and economic development in
their respective countries during the past
2-3 decades. Ambitious plans were
stipulated, but due to various reasons and
barriers (to be explained later), most of
the plans were not fully completed.

Table 2 shows background of economic
development in the SEA countries for

reference of discussion.
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The increase of annual GDP growth
rate in 2000 compared with that of late
1900s shows the recovery of
economy from crisis struck Asia in
1997.

2. Market conditions of SEA de-
velopmentin SEA

t present, the annual electricity

consumption in SEA countries
is in general much lower than that of
developed countries, especially in
rural area. The percentage of acces-
sibility to electricity in rural area is
also low in some countries, although
high in a few countries. There are
large space for development of SHP
in rural areas. During the past 2-3
decades, most of SEA countries did
great effort to enhance the popular-
ization and supply of electricity to
rural areas.

At present, the annual electricity con-
sumption per capita in SEA countries
varies from 20"kwh to 2000 kwh,
which is evidently low compared with
the fast growing economy in the re-
gion. (refer Table 3).

The current percentage of household
accessibility to electricity varies in a
wide range in the SEA countries. The
lowest one in Cambodia is 13% (refer
Table 3). Itis evidently that increase
of popularization of electricity sup-
ply is an urgent necessity for com-
peting with the fast growing of
economy and critical needs for im-
provement of life of peoples in rural
area.

* Urban population occupies 54% of
the nation.

In SEA, Malaysia & Thailand are
well-electrified countries.

The electricity consumption per
capita value in rural area should be
much lower than the listed values.

Although the statistic values of

Table 2 General Background of Economic Development in the SEA Coun-

tries in Discussion

Name of Country | GDP per capita Annual GDP growth rate
in 2000 (USD)

Cambodia 700 4-6%

Indonesia 1,110

Laos 50 7%

Malaysia 4,350 5.8%

Philippines 1,240 4.8% (2000), 3.2% (1999)

Thailand 2,011

Vietnam 1,700

Table 3 Present Status and needs of electricity supply in rural area in

SEA.

Name of Percentage of household Annual electricity consumption
country accessibility to electricity per capita (kwh/person)

Present (2000) | Target Present (2000) Forecast
Cambodia | 13% 26 (including urban) | 230 (2016)
Indonesia 55% 95% (2004) 302 (2000)
Laos 30% 93.5 +14.1%/year (2010)
Malaysia 99% * 2338 (2000) 3300 (2010)
Philippines | 75% ~ 100% (2008)| 532 (2000) +8%/year
Thailand 98% 1307(2000)
Vietnam 71% (for villages)| 80% 233 (2000) 590kwh (2005)

percentage of accessibility of electric-
ity in some countries are as high as
71%, the actual continuity and reli-
ability of electricity supply in rural
areas are still low.

The percentage of accessibility
of electricity in some countries may
not be counted on the base of house-
hold.

The market condition of SHP de-
velopment in SEA countries was
flourishing during the past 2 decades.
Compatible with the fast development
of whole electrical industry in these
countries, several tens of SHP
projects have been built up which
brought the total installed capacity
of SHP up to several tens of MW in
comparison with several MW only in
the initial stage in early 1980s.

3. Project/institutional structure
and financing approaches
he institutional structure for
SHP development varies in dif-

ferent SEA countries, although mostly
initiated and controlled by the na-
tional electricity authorities (with dif-
ferent names) in early 1980s. During
the recent 2 decades, liberalization
and privatization of SHP development
took place in most countries, but they
were just started.

Examples:
(1)Indonesia

PLN (State Electricity Corpora-
tion), the government electricity
agency has focused on rural electric-
ity in terms of rural electrification tech-
nology, including SHP.

Supported by the World Bank,
PLN has appointed a rural electrifica-
tion division to coordinate rural elec-
trification development, which pro-
vides PLN with the capacity not only
to identify, prepare and develop its
own project, but also to coordinate
and integrate relevant private sector
development.
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The government is keen to at-
tract private sector to take on rural
electrification, but realizes that sub-
sidies may be necessary.

Private sectors are now allowed
to build, own and operate plant (BOO)
as well as sell electricity directly to
local customers or to PLN.

A critical issue is that energy
product are subsidized by over 27%,
which is to be resolved before the
ASEAN energy sector can progress
fully to competitive market condi-
tions.

The NGO (Non-Governmental
Organization) sector plays an increas-
ingly important role in energy devel-
opment chiefly as advisors to gov-
ernment developers, local interests
and project developers. For example,
the Swiss Center for Coordination in
Technology and Management, based
in Belgium and the European Small
Hydro Association is playing a role
in supply technology.

(2)Malaysia

Three state-owned utilities domi-
nate power generation and distribu-
tion in Malaysia, i.e. TNB, SEB and
SESCO. The market was opened to
Independent Power Producers (IPPs)
in 1994 and while initial rates of re-
turn on capital were good for IPPs,
the Asian financial crisis came as a
major blow to IPP profits.

Eventually, Malaysia expects to
achieve a fully competitive power
market, but reform is still at an early
stage and exact process of transition
has not been decided.

(3)Situation are similar in other SEA
Countries. The common trend is to
utilize a government-enabled market-
based approach for rural energy de-
velopment. This signifies a paradigm
shift from government planning and
management to government orches-
tration of self sustaining rural energy

markets.
Financial approaches.
Government allocation
Private investment (local) with
government subsidies
Bank loan: ADB, World Bank, etc.
Grant from donor countries and or-
ganization
UN assistance

4. Barriers of SHP in SEA coun-
tries

Economic factors. The high ini-
tial capital cost of SHP schemes acts
as an impediment to the SHP devel-
opment in SEA countries where the
funding problems are most acute.

The specific investment cost per
kW of SHP project varies greatly from
country to country, from the lowest
of USD600/kW to highest of USD
4000~6000/kW.

Further, the pre-investment
work, site survey and feasibility study
is higher for SHP in percentage of the
ultimate investment than the large
hydro. Usually, the cost of pre-in-
vestment work for SHP could be
higher than the acceptable 10-15% of
the total investment, even if they are
supported by government or foreign
aid.

Technology issues. Attentions
have been paid to the training and
technology transfer in some SEA
countries during last 2 decades
which enables them to master a great
portion of work in SHP development.
Although several countries have set
up their own capabilities in SHP de-
velopment, including pre-investment
studies, engineering design, con-
struction and operation, but some
other countries still need to rely to a
great extent on technical support from
abroad. This fact, added to the costs
of importing foreign expertise, mate-
rials and equipment even if foreign
aid-supported, has greatly impeded
the faster development and more

widespread introduction of SHP
project.

Socio-economic factors. The
socio-economic merits of electricity
and of local resources exploitation are
well established, but their quantifica-
tion is still in its infancy. In conse-
quence, they do not usually enter into
the evaluation of economic merits and
project, which could bring consider-
able advantages to the local popula-
tion, are in danger of being discarded
by conventional economic analysis.

The concentration of national
development in urban and central ar-
eas in some SEA countries also
causes the difficulties of funding elec-
tric programs in rural areas.

Replacement of SHP plants by
extension of national grid. It is com-
mon that the existing SHP plants
would be dismissed and replaced by
the grid once the grid is extended to
the area (e.g. Vietnam).

5. Policy measures and regula-
tions
D uring the transition period

(commenced from last decade)
from government planning and man-
agement to government orchestration
of self-sustaining rural energy mar-
ket, many countries’ government
have adopted a series of government-
enabled market-based approaches for
accelerating the rural electrification
including SHP development as fol-
lows:

Creation of an enabling policy
framework.

Indicative planning at the na-
tional level to guide decentralized,
arca-based planning by NGOs and
private sector.

Market potential assessment
and market creation.

Support measures to develop
and sustain markets.

Market regulation to protect the
interests of the poor and low-income

4
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groups.
lot of policy instruments have
thus been stipulated in many
SEA countries. Some illustrations are
shown in the followings:
Malaysia and some other coun-
tries’ government has specifically
identified the SHP as an instrument
of progress in rural electrification and
outlined the terms of their implemen-
tation.
Malaysia’s Four-Fuel Diversifi-
cation Policy was designed to reduce
country’s over dependence on oil as
the energy source. Hydro, including
SHP, together with oil, gas and coal
are the 4 main sources
The Philippine Republic Act
7156 offers investment incentives to
SHP development (some items are
also adopted in other SEA countries):
0 A special privilege tax of 2% of
gross sales of electricity

0 Duty free import of machinery,
equipment and materials within 7
years of the contract award.

0 100% tax credit on domestic capi-
tal equipment for 7 years

0 2.5% special realty tax rates on
equipment and machinery

0 Value-added tax exemption

0 Income tax holiday for 7 years

6. Sharing experience of develop-
ment of SHP in China
S ince early 1950s, the develop-
ment of SHP stations and local
grid in China has been fast in speed
and large in scale and stands top in
the world with respect to number and
capacity. For the past 3-4 decades,
the annual increase of SHP capacity
in the whole country averaged at 7-
13%.

By the end 0 2000:
Number of SHP/mini stations in op-
eration 49,278
Total/installed capacity

24,850 MW

Annual generation  79,980GWh
Number of rural people access to elec-
tricity 300million

Role of SHP in rural electrification: 1/
2 ofland, 1/3 of countries, 1/4 of popu-
lation mainly depend on SHP.

During this next 10 years

Addition of SHP installation 20GW
Percentage of farmers access to elec-
tricity 98%

(1) Background
Rich resources
* Total hydropower resources
680GW
in which, exploitable 380GW
* Exploitable SHP resources 87GW
* % of exploitation of SHP resources
30%
* Wide spread SHP resources ad-
equately meet the demand of decen-
tralized rural consumers
Integrated development of SHP
with irrigation and township indus-
try.
Effective policies and measures
(details in later section)
Development of appropriate tech-
nology and indigenous manufac-
turing capability
* In early 1950s, SHP construction
was started usually on the basis of
and integrated with irrigation
projects. The electricity demand in
rural area was very low at that time.
There was enough time for Chinese
to prepare their own knowledge in
planning, implementation and opera-
tion at low cost level versus intro-
ducing advanced technology from
developed countries. SHP’s own
technique and methodology also
known as appropriate technology dif-
ferent from large hydro have thus
been developed during the past 4-5
decades.
* The machine building sectors in

China also started early in producing
hydro-turbine equipment. The first
800kW turbine was built in 1951.
Around 100,000 units of small/mini
hydro turbine have been manufac-
tured since then. At present, there
are about 100 manufacturers for SHP
machines over the country, capable
of producing 1,500MW installation
per years.

(2) Policy measures

Development of SHP mainly by
localities (local funds, technical labor
and material) and supplemented by
the state. (technology & fund).

Consistent policy of “self-con-
struction, self management and self
consumption”, and “Those who in-
vest and construct shall own, man-
age and be benefited” and setting up
concessional electricity supply area
for SHP”.

Profit of state-owned (including
local) SHP stations reserved for fur-
ther expansion of SHP development
in stead of hand-over.

6% value added tax (from 1994)
for SHP plants versus 17% for large
hydro.

half of income tax (33%) from
SHP plants turned back to the plants
in some provinces.

Market-oriented electricity tariff
for SHP could be set up on the basis
of production cost, tax and reason-
able profit (similar to avoid cost).

Favorable loan. Several hun-
dred million Yuan (Chinese Currency
RMB) of Bank loan has been ear-
marked for SHP construction every
year with a maturity of 10 years.

Collection of funds from farm-
ers, partly by labor input.

Commitment of National grid
support to SHP grid coordinated by
the government.

(3) Establishment of primarily electri-
fied countries based on SHP

During past 15 year, 600 coun-
ties out of total 2400 counties in China
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were successively built into primarily
electrified counties, based on SHP
development. The campaign was
under unified direction of central
government and separately imple-
mented under leadership of prov-
inces.

In next 5 years from 2001-2005
(10" Five-year Plan), another 400
counties are planned to set up their
hydro-based primarily electrification
program. In most of these hilly coun-
ties, all villages shall have access to
electricity, 98% household will be
electrified, per capita electricity con-
sumption will reach 500kWh, 30% of
household will use electricity in re-
placing firewood for cooking, which
will greatly enable a large area re-
turned from farmland to forest.

(4) Strengthening exchange of expe-
rience and economic-technical coop-
eration with Asia-Pacific countries.

Presently, under globalization of
economy and post-accession of
China into WTO, as well as the ap-
peal for strengthening the South-
South Cooperation in economic and
technical field, the international co-
operation for SHP is also facing broad
prospect. Following the “Go global”
strategy for Chinese entrepreneurs,
more cooperation project will hope-
fully be developed all over the world.
HRC, upon its 20 years successful
operation for cooperation of SHP de-
velopment in the Asia-Pacific region,
is willing and capable of expanding
and strengthening cooperative ties
with SEA countries in the following
field:

Technical training for SHP pro-
fessionals (30 training workshops for
600 professionals already held so far).

Exchange of information
through our SHP-Internet Homepage.

Cooperative R+D projects espe-
cially cost-effective, micro-computer
based facilities for automating SHP
plants, of which some effective mod-

els has already been developed.

Consulting services for engi-
neering projects including pre-invest-
ment work.

7. Bright future prospect

(1) As predicated by WEC (World
Energy Conference) on RES (Renew-
able Energy Sources) for 1990-2020,
SHP has continued to attract atten-
tion and indeed now some prominence
because:

the long asset life, operational
robustness, price stability and its re-
newable nature makes SHP an attrac-
tive option for an electricity supply
to small and isolated load centers;

transmission networks connect-
ing large grids to load centers are of
restricted extent and there are many
areas particularly in the developing
countries where electrification has to
depend on local generation on a small
scale;

small rivers which can be ex-
ploited for power production are fairly
widespread;

the environmental impact of
small hydropower is usually very
slight;

other use of water, irrigation and
water supply for example, can often
be made more attractive by the incor-
poration of a SHP component,

SHP can serves as a power
source for local industry as well as
contribute to the public supply in
suitable locations;

rehabilitation of old SHP plants
at existing dams or structures is of-
ten justified by the favorable cost of
the energy produced.

In broad terms, it appears that
where national policy is favorable to
renewables, the pace of SHP devel-
opment will further be significantly
increased.

(2)Macro international environment
is favorable to the SHP development

Recent Approval of the Kyoto
Protocol by most countries attended
in the UN Conference on Sustainable
Development in South-Africa has set
green energy, including SHP into a
very favorable condition. The role of
renewable energy is stressed in the
Protocol and the Clean Development
Mechanism (CDM) has been pro-
posed for a clean start of Greenhouse
Gas emission reduction project.

It was emphasized that “physi-
cally-naturally occurring renewable
energy sources ... small hydro ... etc.
offer the highest CO, reduction effi-
ciency.

This will greatly encourage de-

veloping countries including SEA to
accelerate the SHP development in
their countries.
(3)As stated in above sections, all
SEA countries’ government paid im-
portance to development of SHP for
rural electrification.

In some countries, SHP as indig-
enous energy sources is stressed for
preventing dependence on imported
fuels.

Ambitious plans have been

stipulated in most SEA countries such
as Philippines, who has set up a tar-
get of electrifying all rural towns by
2008. SHP is of course one of major
source for rural electrification. Indo-
nesia also plans to have 95% villages
access to electricity, etc, etc.
(4)The ever-increasing importance
and effectiveness of South-South
Cooperation initiated by the UN or-
ganizations pay great importance to
the development of SHP in develop-
ing countries. Effective South-South
Cooperation will be organized for
implementation of SHP projects.

Take advantage of these favor-
able conditions, the SHP in SEA will
most hopefully be forwarded in a
faster pace in the future after recov-
ery from the financial crisis.

6
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HRC’s Annual Report for 2002

2002 is the year of re-vitalization for HRC. In addition to persistent organization of international SHP
training workshops, quite a lot of international activities and cooperative projects were strengthened for
transition from TCDC on to ECDC/TCDC. Although it was just started, evident results have been wit-

nessed.

l. International SHP training

In 2002, two TCDC (Technical
Cooperation among Developing
Countries) SHP Training Workshops
were conducted at HRC. Attended
altogether 32 participants from 19
Asian, African and Oceanic coun-
tries. According to the question-
naires, the satisfactory and very sat-
isfactory ratio reached 100% in regard
with the training organization work
and training effect.

Meticulous preparation was
made for implementing the training
well. Preparatory meetings of experts
were held to arrange and organize the
training, including adjustment of
scheduling and selection of well-
known lecturers. Though the dura-
tion of 40 days for each of the work-
shop was short, the participants ben-
efited much from the training. The
monitor of the class, Mr.
Wongsavasdi from Thailand ad-
dressed: “We all learnt a lot from the
workshop. The subjects covered
were just appropriate for our coun-
try. We’ll apply what we have learnt
here into our work back home.

During the training, the partici-
pants were arranged to visit some SHP
stations of various types and hydro-
power equipment manufacturers.
They went to Nanjing Hydraulic Re-
search Institute to visit the Experi-
ment Base which is the largest of the
kind in East China. In Shanghai all
the participants were surprised by the
development level, vigor and by its

skyscrapers of the city.

Upon the end of each workshop,
HRC arranged a forum for exchange
of SHP experience and technology.
Representatives from the 19 countries
presented their country reports, in-
troducing the experiences and les-
sons of developing SHP in their own
countries. The computer aided pre-
sentations were well prepared and in-
formative, often interwoven by the
heated discussions. Being aware of
the Chinese SHP technology, some
participants have expressed their
deep interest and strong demand for
importing Chinese equipment and
technology. Cooperation intents were
thus reached with several countries
including Indonesia, Thailand and
Cambodia.

The two training workshops
have been sponsored by Chinese
Ministry of Foreign Trade and Eco-
nomic Cooperation, as one of the
technical collaborative projects
among the developing countries. All
the lodging, boarding, training,
pocket money and the domestic
transportation fees are borne by the
Chinese government. This is part of
the Chinese contribution to South-
South cooperation.

Il. International conferences

Director Chen Delivered a Pre-
sentation in Thailand

Invited and funded by Center for
Energy Environment Research & De-
velopment (CEERD) of Thailand, Dr.

Chen Shengshui, Director of HRC at-
tended ASEM Green Independent
Power Producers Network -First Re-
gional Workshop held in Bangkok on
23-25th Oct. The general objective of
the network is to contribute to higher
market maturity in the green power
business to make sustainable devel-
opment in the power sector more effi-
cient and competitive. Dr. Chen has
delivered a presentation titled “Mar-
ket Conditions, Barriers and Outlook
for Small and Mini-hydro in SEA”,
which showed HRC’s capability of
awareness and condition for member
countries in this region and was wel-
come by the participants. During the
meeting, Dr. Chen has widely con-
tacted friends from over the world.
He has also held a short discussion
with Mr.Saha, Head of Dept. of Envi-
ronment and National Resources in
UN-ESCAP and Mr. Lefevre, Direc-
tor of CEERD. These activities will
promote the relation and exchange of
information between HRC and UN-
ESCAP and other member countries.

lll. International cooperation &
activities

1. Vitalize and strengthen HRC’s in-
ternational activities

Since early 2002, efforts have
been made to strengthen HRC’s in-
ternational cooperation on SHP and
contacts were made with some 90
countries and international organiza-
tions in the world. Concrete coop-
erative projects preliminarily set up
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between 16 countries and HRC for
SHP design, consultation, equipment
supply, application of automation
technology, engineering contracting
and financing, with the countries in-
cluding Canada, Costa Rica, Greece,
India and Indonesia etc. 1t’d be imple-
mented step by step in 2003 and will
have more projects further.
2. Korean Guests Visited HRC

A 5-member delegation from the
Academy of Science of D.P.R. Korea,
headed by Mr. Kim Gwong Hyok, Di-
rector of Electrical Research Institute
visited HRC and SHP equipment
manufacturers during October 28 to
November 5. Friendly discussions for
cooperation were held. The delega-
tion has focused their investigation
and study on SHP equipment manu-
facturing level and automation tech-
nology in China. Requests from the
delegation were: (1) entrusting HRC
to provide equipment and technology
for renovation of several SHP sta-
tions in D.P.R. Korea; (2) provision
of' more technical information and; (3)
assisting in communicating with
UNIDO for financing SHP projects in
D.P.R. Korea etc.. Letter of Intent for
cooperation was signed for succes-
sive implementation in the near fu-
ture.
3. Entrusted by Mortimpex of
Mongolia, HRC undertook the de-
sign for the Ulaanbaatar Pumped Stor-
age Plant and assisted the selection
of the investor in China. The feasi-
bility study design phase has been
completed so far. After approval of
the owner and the investor, the con-
struction will hopefully be started in
2003.
4. Entrusted by the Hydro Power In-
stitute of Viet Nam, HRC undertook
the automation design for a demon-
strative SHP station for comprehen-
sive development in Viet Nam. The
dam, power house, transmission line
have all been completed. What is

needed is only the turbo-generator
units and the automatic equipment.
The natural surroundings of the sta-
tion is gracefully provided with po-
tential of multi-purpose development
including power generation, flood
prevention, irrigation, cultivation, en-
vironmental protection, tourism and
recreation etc.

5. An agreement has been reached
between HRC and two Chinese for-
eign investing enterprises with the
Vietnamese Civil Engineering Con-
struction Co and Hydro Power Cen-
ter of Viet Nam for jointly developing
three SHP stations (each of several
MW) in Viet Nam. The cooperative
mode of EPC contracting or Seller’s
loan for equipment export was ex-
plored. Besides, HRC as the techni-
cally responsible side will help set-
ting up the national SHP automatic
controlling lab for Vietnamese side.
6. In May, a delegation from the
Bluemoon Fund of the United States
paid a visit to HRC and both sides
held talks relating to application of
the fund issues of sustainable devel-
opment of new and renewable energy
as well as the mature experiences of
SHP technology in China and assis-
tance in the poverty alleviation for
the vast hilly rural areas.

7. Mr. Ario from the Indonesian Min-
istry of Mines & Energy paid a visit
to HRC on 20 Aug. Based on the
data the Indonesian side provided,
HRC studied and offered quotations
to the two hydro power projects in
Indonesia. The Indonesian guests
also went to visit the Chinese equip-
ment manufacturers nearby.

8. For establishing long-term coop-
eration with HRC, Dr. Alex Tseng of
ORENCO in US visited and held one
day discussion with HRC. ORENCO
is a US Engineering, Supply and Con-
sulting Co. which has imported sev-
eral tens of SHP equipment from
China into the US and packaged with

automatic accessories from USA for
SHP in the U.S. Upon discussion,
both sides are willing to set up long-
term cooperation. At present, Dr.
Tseng has introduced several SHP
projects in Central America such as
Costa Rica and Guatemala for HRC to
provide feasibility study, equipment
and EPC contracting, etc., which will
be implemented step by step.

9. On 11 Nov Ms. J. Wu from the
World Bank paid a working visit to
HRC. After getting to know what HRC
has scored in promoting the global
SHP development, Ms. J. Wu who is
one of the HRC’s old friends, evalu-
ated highly on HRC’s achievements
in the recent years and recommended
that HRC may apply for undertaking
some cooperative projects from the
World Bank in regard with the SHP
training and short-term consultation
etc. She showed keen interest to know
the changes in investment ap-
proaches for SHP stations in China
in the past years after HRC staff
briefed the introduction to her. Re-
cently official invitation from the
World Bank has been sent to HRC
for sending an expert to Zambia in
Africa for site selection of SHP sta-
tions.

10. On 8 Dec., 2002, President of
Shree-Neel Corp, India, Mr.S.Pustake
paid a friendly visit to HRC and a sub-
stantial discussion was held. Shree-
Neel Corp is located in mid of India
and the rural irrigation system is well
developed there, with rich hydro re-
sources which is appropriate for SHP
development. Mr. Pustake placed
high evaluation to HRC’s SHP design,
equipment supply, SHP automation
and basin hydrological auto-meter-
ing. He expressed his keen expecta-
tion of long-term cooperation with
HRC, jointly exploiting the SHP mar-
ket in India. For the first phase devel-
opment, a MOU was signed between
the two sides and it is expected to be

8
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implemented in 2003.

IV. Receiving international or
overseas visitors & sending out
international missions

1. HRC received 12 groups (30
people) of international or overseas
visitors. (see the attachment 1)

2. HRC organized 5 groups (7 people)
to implement missions abroad.( see
the attachment 2)

V Information service

1. Creation of the HRC homepage

HRC formally created the HRC
homepage in 2002. Through the build-
ing and operating of the information
network, we would further enlarge and
deepen the information exchange be-
tween the member countries in the
Asia-Pacificregion in the field of small
hydro power. Meanwhile, it would
also promote the international tech-
nical and economical cooperation in
this domain, completely demonstrat-
ing the principle of “South—South Co-
operation”. Moreover, it would rel-
evantly promote the international co-
operation in SHP technology and ex-
perience between the developing
countries in the Region and the de-
veloped countries in the world as well.

Through the information net-
work, HRC would really act as the
“SHP Home of the Asia-Pacific” and
serve the member countries more ef-
fectively. We have done the follow-
ing concrete things:

Define the domain name of HRC
and the columns. The columns in-
clude Hot News, Dynamic Informa-
tion, successive and current Direc-
tors of the Center, Introductions of
HRC’s Sections/Divisions, Public
Services, Friendly Links in the Sector
both at home or abroad, Regulations
and Principles, Small Hydro Power
and its Equipment and Market, etc.

2. HRC publishes its quarterly
magazine SHP NEWS in English and
distributes to around 90 countries in
the world.

VI. The working plan of 2003

The main goal of 2003 is to fur-
ther motivate and strengthen the in-
ternational cooperation and activi-
ties, revitalize HRC and its position
in the Asia-Pacific region. Apart from
continually implementing the interna-
tional SHP training workshop, we will
further explore to widen the interna-
tional SHP technical cooperation and
transfer it into both economic and
technical cooperation. Meanwhile,
we will bring into full play the regional
center, conduct the macro-view SHP
study and probe the reform and poli-
cies in the Asia-Pacific countries, and
provide reference for policy decision
in the higher authorities in China.

1. Training of international small hy-
dropower

1.1 Implement well the SHP training
workshop for further enhancing
HRC’s celebrity at home and abroad.
1.2 Take efforts to conduct a SHP
training workshop for African partici-
pants in collaboration with the World
Bank in 2003 or 2004.

2. International conference

2.1 Striving for holding an interna-
tional conference on SHP within the
coming two or three years with the
aim to exchange international SHP
technology and experience, publicize
the achievement and experience of
SHP development in China, explore
potential market opportunities for
HRC and increase its position at
home and abroad for consolidating
its orientation of institutional unit.
An overseas collaborator is to be se-
lected and fixed in 2003.

2.2 HRC will send SHP specialist to
Japan to attend the World Water Fo-
rum in the coming March to introduce

the SHP development in the Asian
developing countries. The paper is
ready
2.3 HRC will send SHP specialist to
the United States to attend the inter-
national water power conference in
the coming July to introduce the prac-
tical and reliable SHP automation
technology. The paper is being pre-
pared.
3.Implement actively the SHP inter-
national economic and technical co-
operation to promote the transfer
from TCDC to ECDC
3.1 Complete the work for the
pumped storage plant in Mongolia in
terms of finance, feasibility study,
preliminary design etc.
3.2 Promote the SHP automation co-
operation with Vietnam.
3.3 Implement the equipment instal-
lation and consultation work for
Corojo and Moa SHP stations in
Cuba.
3.4 Continue to import and indigenize
the SHP automatic controlling equip-
ment from Canada and disseminate it
in developing countries.
3.5 Dispatch SHP experts to African
for SHP consultation missions in col-
laboration with the World Bank.
3.6 Trace and settle the ongoing
projects of SHP consultation, equip-
ment export and engineering contract-
ing etc including with India, Indone-
sia, Greece, Sri Lanka, Costa Rica and
Canada etc. and strive to open new
channels of SHP cooperation.
4. Conductresearch on international
SHP soft science

Put more efforts on the research
of the macro SHP policies, and strat-
egies in the Asia-Pacific countries to
provide consultation to Chinese gov-
ernments for stipulating the foreign-
oriented SHP policies and South-
South cooperation. The research
items include:
4.1 Make use of the South-South co-
operation frame and realize “go glo-
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bal” strategy in field of SHP develop-
ment.

4.2 Research on the SHP moderniza-
tion.

4.3 Research on the SHP develop-
ment in the Asia-Pacific countries.

5 Others

5.1 Substantiate HRC’s homepage
with the area of focus on SHP data
bank in the Asia-pacific region and
the SHP equipment & market, con-
tributing more to the exchange of glo-

bal SHP technology and experience.
5.2 Continue to edit and publish the
English quarterly SHP NEWS.

In the speech delivered at
Zhejiang University in mid October,
the United Nations Secretary General
K. Annan mentioned that right at
Hangzhou you make use of Hangzhou
Regional Center where you have
shared your valuable rich experience
in the field of renewable energy with
those from the numerous developing

countries in the world. You are play-
ing a pioneering role in the regional
technical cooperation with the devel-
oping countries. You developed a lot
of cooperative projects not only in
foreign countries, but also you have
generously implemented training
workshops for those from the devel-
oping countries. Advance with the
time and let’s strive for bright future
of HRC and SHP!

Attachment 1
Delegations or Guests hosted by HRC in 2002
No. | Time Country/District Number of Delegates Details
1 Feb. Powerbase Corp., 1 Discussion on technical cooperation, for introducing the advanced SHP auto-
Canada matic control system from Canada
2 March Hydro Power Center, 2 Discussion on export of SHP control equipment to Vietnam
Vietnam

3 April Sri Lanka 1 One of the numerous participants of the international training courses on SHP
held in HRC paid a visit to HRC, and expressed his keen interest in potential
SHP cooperation with HRC.

4 April Zhong Yuan 5 Visiting & discussion on cooperation

University, Taiwan
5 May Bluemoon Fund, 3 Headed by the president, the delegation paid a visit to HRC. Discussion was
USA made between the two sides, focusing on financial support to MHP develop-
ment; sustainable development for new and renewable energy; mature technol-
ogy and rich experience of SHP in China as well as assistance on poverty-
alleviation of rural people.

6 June Ethiopia 1 One of the numerous participants for the international training courses on SHP
held in HRC paid a visit to HRC.

7 August Ministry of Mines and | 3 On 20 August, officials from the ministry, Mr. Ario and his colleagues paid a

Energy, Indonesia visit to HRC.

8 October ORENCO, USA 1 Dr. Tseng, the president paid a visit to HRC, with detailed discussion on
cooperation. As a company aiming at project construction, material supply and
consultation, so far, ORENCO has imported tens sets of SHP equipment from
China to the market of automatic control auxiliaries in USA.

9 October | Hydro Power Center, | 5 Head by Mr. Hoang Van Thang, director of HRC, the Vietnamese delegation

Vietnam paid a friendly visit to HRC. Study tour to the hydropower equipment manu-
facturers was carried out, and an agreement on SHP cooperation was signed.

10 | October | Research Institute of 5 Headed by Mr. Kim Gwang Hyok, director of the institute , the delegation paid

Electricity, Academy a one-week visit to HRC, focusing on discussion and technical exchange on

of Science, DPR manufacture of medium and small sized hydropower equipment in China;

Korea automatic control of hydropower station as well as other technology regarding
control and protection, etc.

11 | Now. World Bank 1 Ms. J. W, official from World Bank paid a working visit to HRC, and
suggested some related research items and short-term consultation services
overseas suitable for HRC to implement.

12 Dec. Shree-Neel Company, 1 On 8 Dec. 2002, Mr. Sharad Pustake, director of Shree-Neel Company paid a

India friendly visit to HRC.
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Attachment2 HRC’s Missions abroad in 2002

No Item Countries Time Days Number of Members Remark

1 To implement the joint development Vietnam June 7 3
on SHP automatic control system

2 To undertake the proof-test on turbine Japan August 1 1
pumps for the Huilon pumped storage
power plant, Nanyang, Henan

3 To attend the ASEM Green IPP Net- Thailand Oct. 2 1
work First Regional Workshop

4 Study tour of research institutes direc- USA Dec 15 1 Implemented in
tors 2003

5 To visit and study advanced manage- Norway, Sweden Dec. 12 1 Implemented in
ment model in electrical generation, 2003
distribution and other sparks in elec-
trical reform

(From Page 24)

issues that will strengthen the voice
of indigenous people generally, and
help empower local communities
struggling to protect their water rights.

The Water and Sanitation Pro-
gram (World Bank) committed itself
to funding national capacity building
projects for MDG monitoring. Candi-
date countries are welcomed to ap-
ply.

Price Water House Coopers, UN
Water and Care International commit
to a Global Water Initiative, to bring a
substantial contribution to the MDG.
It will start soon with a pilot project in
Africa supported by the French Gov-
ernment, with results by the end of
the year 2003.

Some of the regional commitments
include:

he international organizations
T active in the American region
(IADB, OAS, ECLAC, IUCN, SICA,
IWRN, CAN, LANBO and GWP) com-
mit themselves to find and negotiate
solutions for the following issues: (a)
policy development, including rules
for efficient and equitable water allo-
cation; (b) meeting financial needs for
water resources management; (c) ef-
fect of international trade agreements
on national water public interest; (d )

capacity building for effective decen-
tralization, water governance, man-
agement and regulation of services;
(e) participatory and efficient risk
management; and (f) impact of first
world agricultural subsidies on sus-
tainable water management.

Australia commits over
AUD$80 million in the current finan-
cial year for water activities, prima-
rily in countries in the Asia-Pacific
region.

Caribbean and Pacific organiza-
tions (CEHI and SOPAC) signed a
Memorandum of Understanding to
implement the Joint Programme for
Action (37 member states), provid-
ing for co-operation on matters in-
cluding the freshwater environment,
capacity-building, data and informa-
tion management, applied research,
sharing of expertise.

The Netherlands will concen-
trate its support to Africa and assist
10 countries in the development of
their national plans. Further, it is com-
mitted to support the African Water
Facility.

The European Commission is
committed through EUREAU to in-
clude benchmarking into the EU
Water Initiative.

The Mekong River Commission
(MRC) with the governments of Cam-

i0

bodia, Laos PDR, Thailand and Viet-
nam, in collaboration with partners
will prepare a navigation strategy and
program by the end of 2003. The long-
term goals of the strategy are to de-
velop sustainable, effective and safe
navigation on the Mekong, and to
increase the international trade op-
portunities for the mutual benefit of
the member coutries of the MRC.

The final statement said that
though increasing water use effi-
ciency through developments in sci-
ence and technology and improved
demand management are essential,
these alone may not be sufficient to
meet the growing demand for water
in most developing regions and par-
ticularly in cities.

“All options to augment the
available water supply, including in-
creased storage through the use of
groundwater recharge and dams, need
to be considered, ensuring that all
those who will be affected will also
benefit,” the final statement said.
“The recommendations from the
World Commission on Dams (2002)
can be used as a reference. A wider
adoption of good practice is required
in order to avoid the environmental
and social costs and risks of the
past.”

(Source: World Water Council)
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S ponsored by the United Nations
and Chinese government,
Hangzhou Regional Center for Small
Hydro Power (HRC) aims at promot-
ing the SHP development in the
world. China has most SHP stations,
with much experience in SHP devel-
opment. In order to disseminate SHP
technology, HRC has already held
with success 36 training workshops
for over 600 participants from nearly
70 countries.
1. Objectives: To master the basic
theory and principles of SHP devel-
opment, feasibility study, operation,
maintenance etc..
2. Date: From 9 May to 18 June 2003,
Hangzhou, P.R. China.
3. Venue: Hangzhou Regional Cen-
ter for SHP Hangzhou, China.
4. Course Contents: Procedures of
SHP development, feasibility study,
hydrological analysis, low-cost civil
structure, turbo-generator units and
auxiliary, electric design, economic
evaluation, operation, maintenance.
5. Training Methods: Lectures, dis-
cussions, field trips & seminar.
6. Medium of Instruction: English
7. Source of Trainees: SHP person-
nel or officials worldwide.
8. Methods for Evaluation: Present-

MEN"

ing country.report on SHP.
9. Participant’s Qualifications and
Requirements for Admission: The
applicants should be under 45 years
old, graduated from technical schools
with two years’ SHP practice, be in
good health with no infectious dis-
eases or handicapped, be proficient
in English; prepare a review paper or
report on SHP development of the
participants’ country, not to bring
family members to the training course,
to observe all the laws, rules and regu-
lations of P. R. China and respect the
Chinese customs.

10. Training Expenses: The ex-
penses of training, boarding and
lodging, local transportation, pocket
money of RMB 30 Yuan per person
per day for those from developing
countries during the training period
in China will be borne by the Chinese
government and distributed by HRC.
The international travel costs includ-
ing round trip tickets, transit fares,
the expenses of medical care, insur-
ance for the participants are covered
by the participants themselves.

11. Application and Admission:
Nominated by their respective gov-
ernments, applicants are requested to
fill up the Application Form, which

TANTY] ) D YN
INFORMATION

should be endorsed by the depart-
ments concerned of their respective
governments, and submit with valid
Health Certificate provided by au-
thorized physicians or hospitals to
the Economic and Commercial
Counselor’s Office of Chinese Em-
bassy (ECCOCE) for examination and
endorsement; If endorsed, Admis-
sion Notice will be issued to the ac-
cepted participants by ECCOCE
through the related government de-
partments. With Admission Notice,
participants should go through all
necessary formalities with all the men-
tioned documents to China on the
registration date.

12. Insurance: The training course
organizer dose not hold any respon-
sibility for such risks as loss of life,
accidents, illness, loss of property
incurred by the participants during
the training period.

13. Liaison Address: Attn: Mr. Pan
& Ms. Shen Xuequn

Hangzhou Regional Center (Asia-Pa-
cific) for Small Hydro Power
Hangzhou, P.R. China, 310012
Phone:0086-571-88086586
Fax0086-571-88062934

E-mail: dgpan@hrcshp.org

Web Site: www.hrcshp.org
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Application Form for
2003 TCDC Training Course on Chinese SHP

(Please type or print)

1. Family Name:

First Name:

Photo

2. Date of Birth 3. Country of Birth

4. Present Nationality

5. Sex 6. Marital Status
[ ]Male [ ]Female [ ] Single [ ]Married
7. Profession
8. Present Mailing Address 9. Permanent Address
Telephone (City Code) Telephone
Fax Fax Email
10. Person to be contacted in Case of Emergency
Name
Phone
Address
11. Mother Tongue
Other Languages Read Write Speak Understand
“f1” for fluent, “g” for good, “fa” for fair, “p” for poor
12. University or technical education of over 6 months’ duration
From-To Institutions/city/country Main study field Degree

SHP NEWS, Summer, 2003
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13. Your Present Work (including organization name & your functional title):

14. Medical History (Mention any Significant Physical Illness)

15. Purpose of Your Application:

16. I certify that the statement made in answer to the foregoing questions are true and correct to the best of my
knowledge. I realise that any misrepresentation or omission on this form renders my application to be reconsidered

or even to immediate dismissal.

Date: Signature:

day/month/year

17. Comments by Recommending Institution or Person:

18. Comments by Chinese Embassy

Seal:

Date:
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A Chinese Magazine
“Small Hydropower” by HRC

T he Chinese “Small Hydro-

power”, a magazine that Na-
tional Research Institute for Rural
Electrification (NRIRE) and
Hangzhou Regional Centre (Asia-Pa-
cific) for Small Hydro Power has ed-
ited and published for 110 issues (bi-
monthly), allocated with the Interna-
tional Standard Serial Number ISSN
1007-7642, and China Standard Se-
rial Number CN33-1204/TV. It was
published in Chinese and with En-
glish titles. Special features are tech-
nical experience of SHP development

in China. Information of international
SHP activities and important events
in the field of SHP have also been
widely included.

This magazine has carried news,
views and articles on all aspects of
small hydro power. It is useful to those
who are intersted in technical experi-
ence of SHP development in China.

“Small Hydropower” is the only
professional publication on small hy-
dropower in China, which is issued
domestically and abroad. It is widely
circled in all corners of China concern-

ing SHP, and getting more and more
popular in over 600 rural counties
which is primarily hydro-electrified,
more than 2,300 counties with hydro-
power resources, more than 50,000
small-sized hydropower stations,
thousands of colleges or universities,
research institutes and other admin-
istrative authorities on SHP. Adver-
tising is welcome for any equipment
manufacturer to target Chinese mar-
ket on SHP construction, equipment
purchasing or other businesses.
Subscription rates (1 year):USD40.00

The main contents of issue No.108 (2002 No 6) read as follow.

Work Study

Conditions and advantages of the implementation of ecological engineering using SHP replacing fuel in Gansu province

SHP resource exploitation and sustainable development in Anji county

Open up a new prospect for hydropower-based rural electrification in Buerjin county

Planning and Design

Project layout of Xueketan SHP station

Lk

Selection of field suppression resistance and field breaker for medium and small generator unit

Enhancing benefit of diversion type SHP station by using rubber dam

Computer Application

Design of automation system in Baixi station

Application of the field bus technique in SHP station

Reservoir storage curve fitting by applying Excel software

Project Construction

Lock chamber excavation and construction technique in Heiquanhe reservoir tunnel
Electrical and Mechanical Equipment

High lift hoist and its application

Application of metal oxide arrester in Huaijie county

Renovation and Reconstruction

Capacity increase and benefits of Nanwan SHP station
Improvement of ZD510-LH-180 water turbine
Capacity increase by regulating installation angle of runner blade for Xinzhuang SHP sataion

Defect analysis of 320kW permanent magnet hydro-generator and suggestion for its improvement

Service and Maintenance

Fault treatment of KGZL-2C generator excitation device

Accident analysis and treatment of varistor blast of excitation system of Qingshandian SHP station

Operation parameter setting for micro-computer based governor of impulse turbine

B, value setting for YDT-1800 electrical hydraulic governor

Leakage treatment for tunnel in Hupan reservoir No3 SHP station

Analysis of mis-action of emergency distribution valve

SHP NEWS, Summer, 2003

15



SHP in China

Hydropower installed capacity in rural areas
increased by 1.88 GW in 2002,China

M inistry of Water Resources of
China disclosed recently that

the hydropower installed capacity in
rural areas was increased by 1.88 GW
in 2002, the total hydropower in-
stalled capacity of national water in-
dustry reached 37.83 GW, the annual
generating capacity was 118 billion
kWh, among them the hydropower
installed capacity in rural areas

The main contents of issue No.109 (2003 No 1) read as follow.

reached 33GW, the generating capac-
ity was 108.4 billion kWh, account-
ing for 39% of national hydropower
installed capacity and 40% of hydro-
power generating capacity respec-
tively. The total income of rural hy-
dropower generation & supply in
2002 reached 46 billion yuan in 2002,
the profit & tax were 8.1 billion yuan,
including 4.2 billion yuan of tax and

3.9 billion yuan of profit. At present,
the hydropwer installed capacity in
rural areas is equal to the hydropower
installed capacity in the late 1980s
and the total installed capactiy of
power industry in the early 1970s of
the last century.

(Source:SHP NEWS Editorial office
http://www.hrcshp.org/shp/en)

Work Study

Hydro power development situation and its analysis of Heilongjiang province
Discussion on strengthening of SHP administration

Management

Building SHP station, improving its benefits through existing potentials
Discussion on technical management for SHP station

Technology Exchange

Points for attention in SHP station refurbishment in China

A scheme for rapid resumption from accident voltage dissipation of SHP-based regional power

grid in Huaihua city
Plan and Design

Design of hydro-machinery of Jililong cascade No.1 SHP station in Cambodia
Selection of the installed capacity of Yingxinhekou SHP station

Design of emergency service gate in Hongxi cascade No.1 SHP station
Electrical and Mechanical Equipment

Selection of hydro-generator for high head and small capacity SHP station
Discussion of the selection of Turgo turbine for Liudukeng SHP project
Accident analysis of two arms breakdown in excitation device

Application of varistor in lightening protection device for low-voltage apparatus

Renovation and Reconstruction

Treatment of abnormal operation of turbine after its capacity increase
Failure analysis of technical renovation for Zhongfang SHP station
Technical renovation of thrust bearing pad in Fenghuang SHP station
Capacity decrease from 630kW to 250kW in Tanghe SHP station

Service and Maintenance

Fault treatment for electrical oscillation of generator with double winding reactor component excitation
To figure out the electric equipment problem by feeling
Two case study-fault analysis and treatment of mechanical hydraulic governor

Published by Small Hydro Power Editorial Office,
The National Rural Electrification Institute,

Hangzhou Regional (Asia-Pacific)
Center for Small Hydro Power
ISSN 1007-7642
CN33-1204/TV

Add.: P.O.BOX1206, Hangzhou, China
Zip code:310012

Tel.:86-571-88082848 Fax.:86-571-88062934
E-mail:shpnews@hrcshp.org

hreshp@hotmail.com

http://www.hreshp.org/shp
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China launches “Small Hydropower for Fuel”

Ecological Protection Project

A t the 2003 national meeting of

directors of Water Resources
Department & Bureau, Minister of
Water Resources Wang Shucheng
raised 3 new “Bright Projects” that
will be launched in 2003 in his work-
ing report , “Small Hydropower for
Fuel” Ecological Protection Project is
included in the list, the other two
projects are soil-retaining dam and

water resources in pastoral areas.

T

cal Protection Project is of vital im-

he report pointed out “Small

Hydropower for Fuel” Ecologi-

portance to consolidation of the ef-
forts of “converting the land for for-
estry”, improvement of ecological en-
vironment, development of mountain-
ous areas, promotion of local eco-
nomic development and poverty alle-
viation toward affluence of farmers. At
present, the program has passed the
examination of Ministry of Water Re-
sources, and is being submitted for
approval according to the procedure
of capital construction. The project is
strived for starting construction within
the year. The report requested a good
preference of experimental work of
“Small Hydropower for Fuel”” Ecologi-
cal Protection Project and construc-
tion of pilot areas, summary and pro-
moting of the experience of construc-
tion of pilot area, enlarge the construc-

tion scale of “Small Hydropower for

(Source: SHP NEWS Editorial office

Fuel” Ecological Protection Project.

ilot program for “Small Hydro-

power for Fuel” Ecological Pro-
tection Project has been approved by
the State Council. To figure out the
implementation scheme of “Small Hy-
dropower for Fuel” pilot project and
well perform the preparatory work of
“Small Hydropower for Fuel” pilot
project for early initiation of the
Project, Rural Hydropower & Electri-
fication Development Bureau
(RHEDB) of Ministry of Water Re-
sources held a meeting on documen-
tation of the implementation scheme
of national “Small Hydropower for
Fuel” pilot project in Changsha,
Hunan on March 7th, 2003.

he main contents of the meet-

ing: to arrange for documenta-
tion work of the implementation
scheme of “Small Hydropower for
Fuel” pilot project; to bring forward
requirements for preparation of the
implementation scheme; to introduce
the situation of the preparatory work
and plan of next stage by relevant
provinces; to discuss how to carry
out well the experimental work of the

pilot program.

T include the relevant leaders of
RHEDB of Ministry of Water Re-

he participants of the meeting

http://www.hrcshp.org/shp/en)

sources, the principal officials of
Water Resources Department& Bu-
reau of provinces (autonomous re-
gions, municipalities) and the Water
Resources Bureau of Xinjiang Pro-
duction and Construction Group, and
responsible technical personnel of
county-level “Small Hydropower for
Fuel” pilot projects appointed by
provinces (autonomous regions, mu-
nicipalities).

N ational “Small Hydropower for

Fuel” planning area covers 886
counties (cities, districts, banners, di-
visions) of 25 provinces, autonomous
regions, municipalities and Xinjiang
Production and Construction Group.
The total planning area is 3.5 million
km inhabited with 70.8 million house-
holds with a population of 0.273 bil-
lion, among them, “Small Hydropower
for Fuel” project can be carried out in
28.3 million households with a popu-
lation of 0.104 billion. It requires a
total installed capacity of 24.06 mil-
lion kW and yearly electricity con-
sumption of 34 billion kWh. Accord-
ing to the program, the implementa-
tion of the project can reduce the con-
sumption of 0.189 billion m? firewood,
protect 0.34 billion mu forests, realize
eco-benefit of 36 billion yuan and re-
sult in huge economic and social ben-

efits at the same time. 6
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Myanmar head of state visited China’s Yunnan province

han Shwe, Chairman of

Myanmar’s State Peace and
Development Council, arrived here
Friday, beginning his visit to this
southwestern Yunnan Province,
which shares a 1,997-kilometer bor-
der with Myanmar.

Right after his arrival, Than
Shwe, who just concluded his visit
to neighboring Sichuan Province, met
with Bai Enpei, Secretary of the
Yunnan Provincial Committee of the
Communist Party of China and
Yunnan Governor Xu Rongkai.

Bai said during the meeting that
the high-level visits between the two
sides would help Yunnan and

Myanmar to find more cooperation
opportunities in the fields of
T economy, technology, culture
and personnel exchanges.

han Shwe said his visit to China was
successful and he hoped Myanmar
and Yunnan could expand coopera-
tion in replacing illegal drugs plants
with agricultural crops, in the hydro-
power sector and the use of natural
resources.

He said Myanmar would im-
prove its roadways to Yunnan Prov-
ince and he hoped the two sides could

accelerate cooperation in that aspect.
(January 11,2003 )(Xinhua)

io

Newly-rich Ethnic Minority Businessmen Invest
in China’s Power Industry

A s the investors of the newly-
built Yongfu Hydroelectric
Power Station in Rongjiang County of
southwest China’s Guizhou province,
Wu Huiming and Ye Huajie spent a
memorable Spring Festival this year.

With Wu and Ye’s investment of
40 million yuan (about 4.82 million US
dollars), the power station with a to-
tal installed capacity of 7,500 kW be-
gan operation at the beginning of the
Chinese Traditional lunar New Year,
which fell on Feb. 1.

The two investors were born in
Jingning She Ethnic Autonomous
County in the south of Zhejiang Prov-
ince. As the only autonomous county
in east China. Jingning is a mountain-
ous area and was on the country’s list
of 140 poor ethnic minority counties.

The local government has used
every means possible to tap its re-
sources and has made considerable
progress in developing small- and
medium-sized hydro-electric power
stations.

With the support of the
country’s poverty-relief plan, a num-
ber of local residents like Wu and Ye
have become rich by participating in
or investing in the construction of
power stations in recent years.

s China implements its western

development strategy, these
“adventurers” with rich experience in
developing the power industry are
setting their eyes on provinces in the
middle and western parts of China
with abundant waterpower resources,
such as Hunan, Jiangxi and Guizhou.

Wu Huiming said that investing
in power stations in western China
can bring many talents and advanced
technology and management meth-
ods to these areas so as to help de-
velop the local economy.

Chen Fuwang, a former peasant
from Jingning, invested 115 million
yuan (about 13.86 million US dollars)
in constructing the Xiahuikeng Hy-
droelectric Power Station with an an-
nual power output of 53 million kilo-

GE buys into genera-
tor equipment firm

E Power Systems has an-

nounced it has acquired ma-
jority stake of Kvaerner Power Equip-
ment Co Ltd, one of China’s leading
suppliers of hydropower generation
equipment. This transaction marks
the largest acquisition by GE Power
Systems in China.

Kvaerner Power, a joint venture
established in 1995, was owned 61
per cent by Norwegian Kvaerner
Energy, and 39 per cent by Chinese
State-owned Hangzhou Electric
Equipment Works (Hangfa) in
Hangzhou, capital of East China’s
Zhejiang Province. It has been a glo-
bal manufacturer supplying water to
wire package of hydropower equip-
ment up to 150 megawatts.

T he new company is named GE

Hydro Asia Co Ltd. GE will
have 90 per cent ownership while
Hangzhou Industrial Asset Man-
agement Co Ltd, Hangfa’s parent
company, will remain a minority
owner with 10 per cent. i6

watt-hours in Shangrao County of
east China’s Jiangxi Province.

Together with an investment of
25 million yuan (about 3 million US
dollars) from the local government,
the project was listed as one of the
key projects of Jiangxi Province.

The power station has been built
and put into use. It is expected to turn
in tens of millions of yuan in revenue
ayear.

At present, more than 50 busi-
nessmen from Jingning have invested
more than 400 million yuan (about 48.2
million US dollars) to construct more
than 20 small-sized hydro-electric
power stations in the middle and west-
ern part of China. i6
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Country Report on Small Hydro Power

NOEL R. ESTOPEREZ

Population (2001E): 82.8 million
Location/Size: Southeast Asia/115,830
sq. mi. (slightly larger than Arizona)

Maijor Cities: Manila (capital), Quezon
City, Cebu,Davao

Languages: Pilipino (official; based on Ta-
galog), English (official)

Ethnic Groups: Christian Malay (91.5%),
Muslim Malay (4%), Chinese (1.5%),
other(3%)

Religions: Roman Catholic (83%), Protes-
tant (9%), Muslim (5%), Buddhist and other
(3%)

Proven Qil Reserves (1/1/02E): 178
million barrels (Oil and Gas Report)

Oil Production (2001E): 8,440 bbl/d
Oil Consumption (2001E): 356,000
bbl/d

Net Qil Imports (2001E): 347,540 bbl/d
Crude Oil Refining Capacity (1/01/02E):
419,500bbl/d

Natural Gas Reserves (1/1/02E):
3.693 trillion cubic feet

Natural Gas Production and Con-
sumption: (2000E) Negligible
Recoverable Coal Reserves (2000E):
366 million short tons

Coal Production (2000E): 1.49 million
shorttons

Coal Consumption (2000E): 9.5 mil-
lion short tons

Electric Generation Capacity

Brief History

ydropower development in the

Philippines started in 1913 with
the first power plant established by mis-
sionaries in Baguio City, the Camp John
Hay Hydroelectric Power Plant with an
installed capacity of 560 kilowatts. The
private sector continued the development
of water resources for power generation

Philippines
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(1999E): 12 million kilowatts, 13,459 MW

(2002) Electricity Generation (2000E): 40.7 billion kilowatthours
(bkwh) (57.5% thermal, 19.9% hydro, and 22.6% “renewables”*)
Electricity Consumption (2000E): 37.8 bkwh

until Commonwealth Act No. 120 cre-
ated the National Power Corporation
(NPC) in 1936. The law nationalized the
hydroelectric power industry and re-
served for the use of NPC all streams,
lakes, and rivers in the country where
power may be developed, subject to ex-
isting rights. In 1979, Presidential Decree
1645 mandated the National Electrifica-

tion Administration (NEA) to develop
the country’s small-scale hydropower
potentials (mini-hydro).

\%4

amount of investment requirements for

ith the expected increase in
power demand and the large

power generation, the Philippine Gov-
ernment offered the private sector the op-
portunity to earn rates of return which
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are competitive with the returns from simi-
lar business activities. In 1987, executive
order No. 215 was approved allowing pri-
vate sector participation in power gen-
eration activities. Republic Act. No. 6957
or the BOT/BT Law was passed in 1990
to complement E.O. 215 authorizing the
financing, construction, operation and
maintenance of infrastructure projects by
the private sector. This was later amended
by Republic Act No. 7718 (BOT, BOO,
BT Law) in 1994. These laws paved the
way for NPC to offer specific hydro-
power projects with capacities ranging
from 5 MW to 50 MW to the private
sector under a BOT scheme.

To further boost private sector par-
ticipation in hydroelectric power genera-
tion, the government enacted Republic
Act No. 7156 in 1991, otherwise known
as the Mini-Hydroelectric Power Incen-
tives Act.

Last year, the Electric Power Indus-
try Reform Act 2001 also known as R.A.
9136 was passed which mandates the
privatization of National Power Corpo-
ration (NPC).

Two major reforms are embodied
in RA 9136, namely, the restructuring
of the electricity supply industry and
the privatization of the National Power
Corporation (NPC). The restructuring
of the electricity industry calls for the
separation of the different components
of the power sector namely, generation,
transmission, distribution and supply.

On the other hand, the privatization
of the National Power Corporation (NPC)
involves the sale of the state-owned power
firm’s generation and transmission assets
(e.g., power plants and transmission fa-
cilities) to private investors. These two
reforms are aimed at encouraging greater
competition and at attracting more pri-
vate-sector investments in the power in-
dustry. A more competitive power in-
dustry will in turn result in lower power
rates and a more efficient delivery of elec-
tricity supply to end-users.

The Electric Power Industry
T he Philippine power industry is di-

vided into three major sectors: gen-
eration, transmission and distribution.
Under the present power industry struc-
ture, NPC generates its own electricity
and buys electricity from IPPs.
Generation used to be a monopoly of the
NPC until the issuance of Executive Or-
der No. 215, which opened the genera-
tion sector to private investors. At
present, a number of IPPs generate and
sell electricity to NPC and other custom-
ers. NPC transmits electricity to distribu-
tors and large industrial customers via
high-voltage wires. NPC is also respon-
sible for constructing the transmission
grid highway interconnecting the main
islands nationwide.

Distribution of electricity at its us-
able voltage to end-consumer is performed
by investor-owned electric utilities, no-
tably the Manila Electric Company
(Meralco), a few local government-owned
utilities and numerous electric coopera-
tives which sell to households as well as
commercial and industrial enterprises lo-
cated within their franchise areas at retail
rates regulated by the Energy Regulatory
Board (ERB).

Power Infrastructure Development

To meet the increase in electricity de-
mand of 5.1 percent, an additional ca-
pacity of 217 MW was installed dur-
ing the year, bringing the country’s
total installed capacity to 13,459 MW.
This includes the 140 MW Casecnan,
70 MW Bakun and 7 MW
Bubunawan hydroelectric power
plants installed during the period.

On the other hand, the 22 MW Bohol
Diesel power plant was retired during
the year. A total of 2,304 MW of ag-
ing oil-based power plants that have
outlived their useful economic life was
retired since 1995.

With the government’s desire to de-
crease dependence on imported oil, the
country’s power generation mix for

2001 is dominated by coal at 41.3 per-
cent followed by geothermal steam
(21.6 percent), oil (21.0 percent), hy-
dro (15.9 percent) and natural gas (0.2
percent). This is a significant shift from
the historical generation mix of the
country which was predominantly oil.

Hydro Power Development
* The country’s policy of reducing its
dependence on imported fuels has given
attention to the development of its in-
digenous energy resources. The abun-
dance of water resources in the country
makes hydropower energy an impor-
tant sector on energy planning.
Hydpro Potentials
A total of 14, 367 MW of hydro
power potentials has been identi-
fied in 293 sites throughout the country.
In the main island of Luzon, 8,874
MW out of 10, 100 MW of hydro poten-
tials remain to be developed in the future.
For the Visayas, around 638 MW of un-
tapped hydroelectric power resources
were identified while in Mindanao, 2,641
MW can still be harnessed. On a coun-
tryside basis, around 12, 153 MW of
hydro capacity or about 84% of the total
potential capacity, offer an opportunity
for future development. [PEP 1992]
Hydro Conditions in the Philippines: A
Situationer Luzon Grid
ydroelectric plants operating in
Luzon are a mix of small run-of-
river and mid-size pondage type dams.
The biggest of the hydro units is the 360-
MW Magat hydro plant . Hydro played a
major role in power generation in the Luzon
Grid . It contributed to the grid an average
energy of 2,871 GWH or about 20% of
the total grid electricity production.
Visayas Grid
he two hydroelectric power plants
T in the Visayas are relatively small
and old, considering that they were op-
erational in the fifties and sixties. The
1.2 MW Loboc hydro in Bohol was com-
missioned in 1957 while the 0.8 MW
Amlan hydro in Negros was put on-
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stream in 1962.
Mindanao Grid

K

Lake Lanao was recorded at 85 cms. From

or the past twelve years, 1980-
1991, the average yearly inflow to

98 cms recorded in 1980, the inflows ex-
hibited erratic movements throughout the
years until a continuous decline in the
last three years was observed. In 1991,
the average inflow was measured at only
61 cms or 28% below the average level.
The same thing was observed in the
Pulangi average annual inflows. The av-
erage inflow for the period was measured
at 127 cms. In 1991, the inflow reached

only 91 cms.

The alarming deteriorating inflows
from Lake Lanao and Pulangi River could
be attributed to the El Nino phenomenon
and the forest denudation brought about
by the rampant illegal logging activities
around Lake Lanao and Pulangi areas.
Small-Hydro in Philippines

S

isolated villages and hilly areas where ex-

mall and mini-hydro projects have
the potential to provide energy in

tension of grid systems is uneconomical.
Recognizing this fact, Philippine govern-
ment encourage the development of es-
tablishing mini-hydropower plants in the

E Table1 List of Power plants (Mindanao Grid)
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country through its “O Ilaw” rural elec-
trification program which stipulates
100% electrification by 2004 and the
Republic Act 7156, an act granting incen-
tives to mini-hydroelectric power devel-
opers. The total identified mini-hydro-
power resource potential is about 1132.5
MW.

Status of Mini-hydro Power
(MHP) in the Philippines
(100 kW<MHP<10 MW)

here are fourteen mini-hydroelec-

tric power operating contracts
awarded by the DOE with a combined
generating capacity 0f45.66 MW. Twelve
of the contract belong to Hydro Electric
Development Corporation (HEDCOR)
and its sister company, the Northern
Mini Hydro Corporation (NMHC).
HEDCOR operates eleven mini-hydro
plants, while NMHC operates three.
These two companies were the initial
beneficiaries of RA 7156 when their fa-
cilities were registered in 1992 and 1993,
to avail of incentives under the law. Twelve
of'these plants were already existing while
two of the plants were under construc-
tion at the time of the passage of the law.
Some of these plants namely, Ampohaw,
Bineng 1, Bineng 2, and Bineng 3 have
been upgraded to increase generating ca-
pacities.

The other two contracts belong to
Bicol Hydropower Corporation (BHC)
and Bubunawan Power Co., Inc. (BPC).
The 960 kW Inarihan MHP of BHC was
commissioned on 23 February 1998,
while the 7 MW Bubunawan Falls MHP
of BPC is targeted for completion and
commissioning by early 1999.

Per DOE records, the total installed
capacity of fifty-one (51) existing mini-
hydro facilities all over the country is
81.12 MW representing 3.52% of the to-
tal installed hydropower capacity of
2304.64 MW. These mini-hydro plants are
cither administered by NPC, NEA, NIA,
DOE and privately owned. However,
seven of these mini-hydro plants are
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inoperational due to a number of reasons
(siltation, structural, damage caused by a
1990 earthquake, no flow etc.). the aver-
age annual power generated by these mini-
hydro plants is around 200 gigawatt-hours
(GWh) contributing an equivalent of 0.34
million barrels of fuel oil equivalent
(MMBFOE) to the country’s energy mix.

FUTURE PLAN: lligan City (City
of Waterfalls)
Topography and Vegetation
I ligan City’s topography and veg-
etation is characterized by a nar-
row coastal alluvial plain fronting Iligan
Bay at the footslopes of undulating hills
and mountains. Several river valleys are
found in the city with relatively steep
slopes. At the mouth of Agus river,
very steep slopes separate the coastline
and the highland areas. The city is blessed
with more than 20 waterfalls. The city
land area has 12% of elevations lower than
100 meters above mean sea level while
the remaining areas of more than 65% are
with elevations of 300 meters above.
More than half of Iligan’ land area, or
about 63% have slopes of over 30%. The
predominant vegetative cover consists of
coconut groves and banana plantations,
which are found in plateaus and other low-

lands as well as in slopes and highlands.
Heavy tropical forests are found in slopes
of 30% and greater and these are mostly
located inland. A few swampy areas cov-
ered with marsh grass are within the
barangays of Del Carmen and Bagong
Silang. Some fruit trees such as mango,
durian, jackfruit and tropical hardwood
like lauan, molave, apitong, etc., are scat-
tered in cultivated areas in the hinterland
barangays.

Climate and Hydrology

R

139.79 mm per month for the past

ainfall is evenly distributed
throughout the year, averaging

twenty years. Records for the past two
(2) years (1998-1999) show a monthly
average of 177.02 mm and 302.08 mm at
13.50 and 20.67 days, respectively.

Climate is Type C, characterized by
a short dry period of one to three months.
Heavy rains usually occur in the months
of January, February, June, September and
December. Lowest rainfall recorded is in
the month of April. Annual temperature
is 27.4
Future Plan

In the future it is envision that a
pilot mini-hydropower plant will be con-
structed in the city with the strong link-
age with the government, power utility,

academic institution and non-government
organization.

Possible Area of Cooperation

* Economic Cooperation

* Financial Cooperation

* Research and Developments

Concluding Remarks

I would like to express my deepest
appreciation and gratefulness to

the HRC staffs, lecturers for their sincere

efforts and shared knowledge.

My stay in Hangzhou,China is in-
deed a blessing. It deepens my understand-
ing of my profession. The knowledge I
gained, the good accomodation, the hospi-
tality of all the people I met here in China
and the friendship are extra blessings.

These are seeds that will be im-
planted in me and I will nourish them so
it will bear fruits.

And for all participants, I hope we
have the same feelings. We should be one
in in these endeavors not only for a cleaner
and greener environment to live but also a
unified world where we share and under-
stand each other amidst our diversities.
And I think, this is the essence of SHP
development.

Thank you very much.

China’s massive cross-country water
project approved

EIJING, Nov. 25 (Xinhuanet)

— China announced Monday
it has approved in principle a plan to
build the world’s most massive water
transfer project.

Addressing a press conference
in Beijing Monday, Vice-Minister of
Water Resources Zhao Jiyao called
the South-North Cross-Country Wa-
ter-Transfer Project a strategic infra-
structure undertaking for China’s
sustainable development and a huge
environmental endeavor.

He quoted Premier Zhu Rongji
as once saying that the project is

aimed at relieving severe water short-
age in north China, and it will con-
serve water, tackle pollution and be
environmentally friendly.

The project includes three
south-north canals in the eastern,
central and western parts of the coun-
try, according to the minister.

By 2050, it is expected to be ca-
pable of shifting 44.8 billion cubic
meters of water annually, with 14.8 bil-
lion cubic meters, 13 billion cubic
meters and 17 billion cubic meters
carried out the eastern, central and
western canals respectively.

In the first phase of the project,
three sub-projects will include two
sections of the eastern canal in
Jiangsu and Shandong provinces,
and the shoring-up of the
Danjiangkou Reservoir Dam in cen-
tral China’s Hubei Province, at the
head of the central canal.

The central canal will draw
Yangtze River water up to Beijing by
2010, and the eastern canal will take
Yangtze River water to Shandong
Province by 2005.

The completion of the first-phase
sub-projects are likely to improve the
quality of drinking water in some north-
ern areas where-underground water
contains harmful pollutants. i6
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South African

R100-million windfarm, in
Kouga in the Eastern Cape of
South Africa combining wind energy
with pumped storage, is on schedule
and should be operational by the end
of the year.

The clean power generation
plant is expected to be installed by
the middle of the year and will not
only be a source of “green energy”,
but could well give rise to a new wind
power industry in South Africa. The
project is based on a farm near
Jefferies Bay, owned by a farmer from
the UK, who identified the conditions
on the farm as ideal for wind power
generation.
D ubbed the Genesis Project, the

seven-megawatt wind farm is es-
timated to cost some R70-million,
while the second component of the
venture, a pump storage scheme, is
anticipated to cost an additional R30-
million.

Van der Linde explains the im-
portance of the pump storage
scheme: “One of Eskom’s main re-
quirements is stable availability of
power, which cannot be guaranteed
with wind power. Thus, using hydro-
power generation as back-up, we will

windfarm combined with hydro

be in a position to fulfil this criterion”.
s the Genesis Project is being
developed with the support of
Eskom, the utility is enthusiastic
about the initiative, as it would not
be required to reinforce its electrical
distribution networks in the region.
This capital deferment would effect a
saving for Eskom in excess of R15-
million a year.

The establishment of the pump
storage scheme would also entail en-
larging a holding dam on the farm, so
it could supply sufficient volumes of
water for hydropower generation dur-
ing peak times.

Van der Linde says that funding
for the project will most likely be ob-
tained from the Carbon Credit Fund of
the World Bank, which has already
identified multiple opportunities for
renewable energy projects to be imple-
mented throughout South Africa.

The Carbon Credit Fund is an
incentive scheme, which aims to as-
sist projects that can reduce carbon
emissions. The fund pays between
$2 and $4 a ton of carbon that is
saved. It is understood that the fund
may pay a percentage of the carbon
credits up front, which would be a

boost for the Genesis Project.

The initiative’s coordinators are
also looking to the Dutch Bank and
other financial institutions for fund-
ing.

The next step in the develop-
ment of the wind farm would be to
conduct an environmental impact as-
sessment (EIA) study, given that the
project comes in the wake of the
newly-released White Paper on re-
newable energy.

Most of the wind generation
equipment will be imported from
Demark, whereas the towers would
be produced locally, with Danish and
Dutch interests. The project will ulti-
mately aim to create a local wind
power industry, which would mean
that eventually all components could
be manufactured in South Africa.

Van der Linde adds that the
project would also benefit local busi-
nesses, as contracts for the construc-
tion of the farm will be announced
“as soon as possible”. Two Eastern
Cape companies, New Port Projects
and Africoast, have already been
contracted to start work on the con-
struction and hydropower compo-
nents of the farm. io

Community micro-hydro and pico-hydro

T he first micro-hydro scheme
run by ITDG in Kenya is near-

ing completion and has taken signifi-

cant steps towards sustainability.

Capacities for local turbine
manufacture have been built, includ-
ing the electronic component fabri-
cation. The project is being devel-
oped in partnership with the Renew-
able Energy Department (Ministry of

Energy) which is reviewing the stan-
dards and regulations for distribution
and transmission for micro power
systems. This is a key issue which
may have a significant impact on the
costs of micro-hydro power schemes.
T he pico-hydro power project is

seeking to establish a sustain-

able infrastructure for the develop-
ment of micro-hydro power for rural

communities. It is researching the
potential for pico-hydro (up to SkW
per unit) to be a sustainable and af-
fordable technology for community
electrification projects in rural Sub-
Saharan Africa.

The project is a collaborative ac-
tivity between Nottingham Trent Uni-
versity and ITDG-EA Energy
Programme. i6
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3" World Water Forum Concludes
100 New Commitments Made

M ore than 100 new commit-
ments on water were made by
participants of the eight-day 3*¢
World Water Forum, the most impor-
tant international water meeting ever,
which concluded March 23, 2003.

The Forum was held in the three
neighboring Japanese cities of Kyoto,
Shiga and Osaka from March 16-23,
holding 351 separate sessions on 38
interlocking themes dealing with wa-
ter, especially on how to bring safe
water and sanitation to the entire
world.

Some 24,000 participants from
182 countries, more than triple the
number of participants expected, at-
tended the sessions. The key issues
that they addressed revolved around
balancing increasing human require-
ments for adequate water supplies
and improved health and sanitation
withfood production, transportation,
energy and environmental needs,
while most countries will require more
effective governance, improved ca-
pacity and adequate financing.

Of the more than 100 commit-
ments reached during the Forum, the
climate theme accounted for more
than 20 commitments, and gender is-
sues produced 13 commitments.
Some of the global agreements in-
cluded:

T he Ministry of Land, Infrastruc-

ture and Transport of Japan has
supported the establishment of the
International Flood Network (IFNet),
launched during the Third World
Water Forum for flood mitigation at
the global stages. IFNET is commit-
ted to launching the “Global Flood
Warning System” project, with the
capacity to create the precipitation
maps all over the world every 3 hours.
As a result, flood warnings in the

world will be vastly improved, ben-
efiting up to 4.8 billion people.

The World Water Council com-
mitted to developing and implement-
ing with a consortium of International
financial institutions, UN agencies,
international non-governmental orga-
nizations, and research institutions a
program aiming to precisely identify
and highlight the benefits brought by
sound water management and pro-
vide governments with appropriate
tools and analysis so that they may
be considered in priority setting, plan-
ning, development, management, and
budgeting for the water sector.

UN-HABITAT signed a memo-
randum of understanding with the
Asian Development Bank (ADB) to
create a program to build the capac-
ity of Asian cities to secure and man-
age pro-poor investments and to help
the region meet the Millennium De-
velopment Goals (MDG) of halving,
by 2015, the proportion of people
without safe drinking water and ba-
sic sanitation. The program will cover
a pipeline of US$ 10 million in grants
from ADB and UN-HABITAT for the
first two phases and US$500 million
in ADB loans for water and sanita-
tion projects in cities across Asia over
the next five years. Additional fund-
ing for Water for Asia Cities has also
been made available to UN-HABITAT
by the Government of Netherlands.

UNESCO and the World Water
Council committed to promote, de-
velop and support the establishment
and operation of an independent,
easily accessible facility that can help
solving problems related to trans-
boundary waters by providing on re-
quest access to experienced techni-
cal advisers, tools, training sessions
and mediators.

The partner international orga-
nizations and research institutes
(WWC, UNESCO-IHE, FAO, KIP,
IFPRI, IWMI and SOAS) committed
to continue their efforts and to lobby
for financial support to develop a
better understanding of the concept
of Virtual Water, its application and
its impact and to provide govern-
ments with information and tools to
consciously utilize virtual water trade
as an effective way to promote water
saving and make it an integral part of
government’s national and regional
water, food and environmental poli-
cies.

A broad consortium of organi-
zations (GWP, NRC, FAO, WWC,
IWA, WMO, UNEP, IUCN, UNESCO,
UNDP, WB, ISDR) which supported
the International Dialogue on Water
and Climate, are committed to con-
tinue building bridges between the
climate and water sector, and develop
activities to better cope with climate
impacts. These organizations will
form an “International Water and Cli-
mate Alliance”.

The United Nations Develop-
ment Programme (UNDP) commits to
a Community Water Initiative, aimed
at building on the power of the local
community to solve water and sani-
tation challenges. Its aim is to pro-
vide innovative communities with
small grants to expand and improve
their solutions to the water and sani-
tation crisis. The Community Water
Initiative has an estimated target bud-
get of $50 million for 2003-2008.

Through the Indigenous
Peoples Kyoto Water Declaration, the
indigenous participants of the 3%
World Water Forum commit them-
selves to forming a network on water

(to be continued on Page 11)
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