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istinguished guests,

DLadies and gentlemen,
In this prime May, 

when orioles fly over long 
grass and the charming and vibrant 
season of spring is coming, we are now 
gathering in Hangzhou, the picturesque 
city with a reputation as the paradise on 
earth, to launch the 5th 'Hydropower 
for Today' Forum, together with the 
distinguished guests from UNIDO, 
International Hydropower Association 
and other international organizations, as 
well as the governmental officials and 
experts from over 40 countries and 
regions. The Forum, focusing on the 
theme  o f  "Smal l  Hydropower  
Development and the People's Well-
being Improvement", aims to encourage 
participants to exchange and share the 
experience and achievements of 
hydropower development, and small 
hydropower in particular, and to 
discuss major and pressing issues in 
hydropower development, so as to 
learn from each other, and to jointly 
p romote  sustainable hydropower  
development. On behalf of the Ministry 
of Water Resources, the People's 
Republic of China, I would like to 
extend my warm congratulations to the 
Forum, and my sincere welcome to all 
the distinguished guests!

Hydropower is currently the most 
significant source of clean and 

renewable energy, providing around 
one fifth of the total power supply in 
the world. Compared with other energy 
sources, hydropower features in the 
advantages of being recyclable and 
renewable, low-cost in the long run and 
full of comprehensive benefits. It 
possesses strategic significance in 
terms of improving the energy 
structure, reducing the greenhouse 
gases emission,  protecting the 
ecological environment, guaranteeing 
energy security and promoting the 
sustainable development of the 
economy and society. Most countries 
in the world have given priority to 
hydropower in the field of energy 
development. There are 55 countries in 
the world with hydropower accounting 
more than half of the total national 
power supply, among which 24 
countries have over 90% of the total 
national electricity coming from 
hydropower. At present, almost all the 
hydropower potential have been 
exploited in the developed countries, 
and in countries such as the United 
States, Japan and the United Kingdom, 
over 80% of the hydropower potential 
has been developed. Many developing 
countries have also made great efforts 
on the development of water energy 
resources. In Brazil, for instance, 
hydropower has been maintaining over 
80% in the ratio of the national power 
development.

China has a great number of 
rivers, and water energy resources 
reserve ranks top one in the world.  In 
the mainland area, the technically 
developable capacity of hydropower 
amounts to 542GW, and is the second 
largest source of conventional energy, 
only next to coal, and it is also the 
largest renewable clean energy source 
currently available for large-scale 
development. Since the founding of the 
People's Republic of China, in 
particular since the adoption of reform 

and opening-up policy, the Chinese 
government has attached great 
importance to the development and 
utilization of water energy resources, 
the reby  g rea t ly  p romoted  the  
development of hydropower. By the 
end of 2008, the installed capacity of 
hydropower in China has reached 
172GW, ranking first in the world, and 
electricity generation totals at 600 
billion kWh, accounting for 20% of the 
national installed capacity, and 15% of 
the total electricity generation 
respectively. China's hydropower 
design, construction and equipment 
manufacture technology have reached 
the international level.

At present and for a period to 
come, China is in a historical stage of 
building-up a moderately prosperous 
society in all respects and accelerating 
modernization and will remain a 
sustained growth in demand for power 
supply.The Chinese government is now 
making great efforts on emission 
reduction and energy conservation, and 
the development of clean energy 
sources such as nuclear power, 
hydropower, wind power and solar 
power, etc. Currently, only 31.5% of 
China's water energy potential has been 
developed, with huge potential for 
further development. Among the tens 
of thousands of hydropower stations in 
China, a large portion of stations are 
small hydropower stations with unit 
installed capacity up to or below 
50MW. To fully develop small 
hydropower resources is and will be a 
key task in China's hydropower 
development.

Now, I would like to make a brief 
introduction of the development of 
China's smal hydropower to all guests 
present today.

I Achievement and 
E x p e r i e n c e  o f  S H P 
construction in China
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Rich in  small  hydropower 
resources ,  China has  a  power 
generation potential of 128GW on the 
mainland. By the end of 2008, the 
mainland China has constructed 45,000 
SHP stations, with an installed capacity 
of over 51GW and annual power 
generation of 160 TWh, which 
accounts for 30% of the total national 
installed capacity and annual power 
generation of the country's hydropower 
stations. At the time being, there are 
SHP stations of about 20GW under 
construction. With the development of 
SHP, about half of the country's 
territory, one third of the counties and 
towns and a rural population of over 
300 million people have access to 
electricity and the percentage of 
electrification in rural hydropower 
areas has increased from less than 40% 
in 1980 to 99.6% in 2008. The 
development of SHP has played a very 
important role in enhancing rural 
electrification, promoting economic 
and social development of rural areas, 
improving production and living 
conditions for rural population as well 
as contributing to energy-saving and 
emission reduction. Our main practices 
and experiences are as follows:

Firstly, government provides 
support and mobilizes initiatives from 
all sectors of society. Since the 
adoption of reform and opening-up 
policy, the government has formulated 
the principles of "self-construction, 
self-management and self-consum-
ption" for SHP development and 
proposed that "SHP should have its 
own power supplying areas". The 
government also makes some favorable 
polices for SHP, including "priority 
distribution", "all electricity supplied to 
the grid and the same price for the same 
gr id" .  Meanwhi le ,  the  cen t ra l  
government allocates annual special 
funds to assist local SHP development 
and has undertaken programmes of 
Rural Electrification Counties in 
consecutive five Five-Year Plans, and 
demonstration sites of replacing fuel 
with SHP in 106 counties have been set 
up. The support from the central 
government in terms of policies and 
funds  has  g rea t ly  encouraged  
participation of local governments and 
residents in developing SHP. During 
the 10th Five-Year-Plan Period, 115.1 

billion yuan have been invested in 
construction of rural electrification in 
410 counties, adding 10,600 MW to the 
installed hydropower capacity, which 
means averagely in every county the 
rural hydropower installed capacity has 
increased by 30MW.

Secondly, the principle of serving 
people's well-being is adhered to 
bringing more benefits to the rural 
population in SHP development. The 
country's small hydropower resources 
are widely distributed in mountainous 
areas of 1,700 counties all over the 
country, which basically match with 
layout of protection zones for 
Returning Farmland to Forest, Nature 
Reserve, Natural Forest Reserve, and 
the country's key area for soil and water 
erosion. Among these counties, 398 
counties are listed as key state-
supported poverty-alleviation counties. 
Chinese government always considers 
the development of SHP as an 
important  measure to  improve 
production and living condition for the 
rural population and to promote 
economic and social development, 
devote itself to developing local 
resources and supplying to adjacent 
areas, to increase the income of the 
rural population by providing more 
labor employment opportunities and 
offering shares and other benefits so as 
to turn the resource advantage into 
economic advantage in poverty-
stricken areas. SHP development not 
only effectively addresses the problem 
of lacking access to power, but also 
leads to the improvement of the 
infrastructure such as water pipeline 
and road transportation; it not only 
reduces deforestation in mountain area, 
but also contributes to harnessing of 
small and middle sized rivers as well as 
the prevention and control of soil and 
water loss; it not only increases the 
income of the rural population, but also 
creates employment and stimulates 
industries growth.

Thirdly, the principle of scientific 
planning is held on to maintain 
coord ina t ed  b a l a n c e  be tween  
development and conservation. SHP 
development should be coordinated in 
line with comprehensive river planning, 
regional power grid development 
planning and rural economic and social 
development planning. The Chinese 

government has conducted a special 
investigation on small hydropower 
resources and drawn up a series of 
important programs including mid-
long term programs for national rural 
electrification development, a national 
p r o g r a m  f o r  n a t i o n a l  r u r a l  
electrification development, a national 
program for ecological protection 
project of replacing fuel with 
hydropower in 2009~2015, a national 
program for  hydropower rural  
electrification between the 7th Five-
Year Period and the 11th Five-Year 
Period etc.  At the same time, we have 
enhanced the supervision over the 
implementation of the programs, 
carried out adminis-trative measures, 
strictly evaluated of environmental 
impact of SHP construction so that 
SHP will cater to both the reasonable 
demand of rural economic and social 
development and the needs to preserve 
the river health, ensuring small 
hydropower is developed in a scientific 
and orderly manner.

Fourthly, scientific and techno-
logy progress is maintained to improve 
the technical guidance and service. A 
national unified and complete technical 
standard system has been formulated to 
implement standard management of the 
entire process of SHP planning, design, 
construction, equipment production 
and operation. We have renovated 
many old and inefficient hydropower 
stations, widely applied new materials, 
technologies and modern management 
methods, and developed a management 
information system to increase number 
of hydropower stations with nobody or 
less  on duty.  We support  the 
construction of IC-SHP demonstration 
b a s e s ,  a n d  e n c o u r a g e  i n  t h e  
enhancement of the technological 
cooperation between China and other 
countries as well as the capacity 
building so as to promote technology 
progress in the SHP sector.

Small hydropower development is 
an integral part of water resources and 
energy construction in mountainous 
areas, a solid foundation for rural 
development and income increase for 
farmers, and an important measure for 

 
II Strategy, Objective 

and Measures of China's 
SHP Development
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ecological protection and improvement 
of people's well-being. Now and in the 
future, China's SHP development 
strategy is set out as to coordinate the 
comprehensive utilization of water 
resources in river basins, regulate 
resource management, intensify safety 
supervision, innovate institutional 
mechanisms, improve the legislations 
and policies, and promoting techno-
logical progress in accordance with the 
requirements of building a moderately 
prosperous society in all respects and 
promoting the integration of urban and 
rural economic and social development. 
It also sets out that programmes in 
favor of farmers such as the SHP 
R e p l a c i n g  F u e l  Wo o d ,  R u r a l  
Hydropower Electrification etc should 
be implemented to improve the power 
consumption level for households in 
poor mountainous areas, increase the 
income of the farmers, improve 
production and living conditions of 
farmers,  protect the ecological 
environment and promote sustainable 
economic and social development.

B y  2 0 2 0 ,  C h i n a ' s  s m a l l  
hydropower development shall achieve 
the following objectives. Firstly, the 
national rural hydropower shall reach 
an installed capacity of more than 
75,000MW, the level of hydropower 
electrification in rural areas shall be 
greatly increased, the power shortage 
due to having no or limited access to 
electricity shall be completely resolved. 
Secondly, SHP Replacing Fuel Wood 
Programme will be extensively carried 
out, basically meeting the demand for 
living fuel wood of 10 million farmer 
households in Returning Farmland to 
Forest area, Natural Forest Protection 
area, Nature Reserve, and key soil and 
water conservation areas. The average 
annual power consumption per 
household shall not be less than 1,500 
kWh. Thirdly, small hydropower 
resources will be orderly developed and 
sustainably utilized, with farmers' 
interests fully protected and the 
ecological environment effectively 
protected. Fourthly, the technical 
standard system for rural hydropower is 
further improved, and the tasks set out 
in upgrading plan of rural stations are 
basically completed. The proportion of 
unattended or few-attended rural hydro 
power stations and their supplementary 

grids shall reach more than 90%.
In the development and utilization 

of small hydropower resources, the 
Chinese government will firmly adhere 
to the following principles: Firstly, to 
put ensuring and improving people's 
well-being first in small hydropower 
development; Secondly, the core idea 
for  the  development  of  smal l  
hydropower will be to promote the 
harmonious development between 
human being and nature; Thirdly, to 
take it as an important means to 
combine both government regulation 
and market operation in small 
hydropower development; Fourthly, 
the key task for small hydropower 
development will be to strengthen the 
construction quality and safety 
supervision.

Now and in the future, the 
development of small hydropower in 
China shall focus on the following:

Firstly, water energy resources 
management should be strengthened. 
It is our task to establish and improve 
m a n a g e m e n t  s y s t e m s  w i t h  a  
combination of whole basin and 
regional  water  resources .  The 
establishment of water resources 
investigation and assessment of the 
system will promote dynamic analysis 
and evaluation of water resources  
development and utilization of the 
impact. We plan to take around three 
years to complete planning and 
revision of medium and small rivers 
and water resources development, 

making scientific and reasonable 
development schemes. In accordance 
with national and regional management 
requirements for the main functional 
areas, it is important to standardize the 
management of water resources 
development license and gradually 
improve the compensation for the use 
of water resources and the market 
allocation system in order to ensure the 
development of small hydropower 
resources in a reasonable and orderly 
way.

Secondly, the construction of 
small hydropower replacing fuel 
projects should be expedited. Based on 
the experiences from the pilot projects, 
the National SHP Replacing Fuel Wood 
Programme (2009~2015) will be 
extensively implemented in order to 
ensure timely meeting the living fuel 
demand for 1.7 million households, 
677 million rural residents and as a 
result, the new installed capacity from 
SHP Replacing Fuel Wood Programme 
will be of 1,700 MW. It is required to 
strengthen preparatory work and 
project management, vigorously 
promote technological progress and 
enhance standardization management 
to take SHP for fuel projects as 
demonst ra t ion  pro jec ts  in  the  
development and utilization of small 
hydropower.

Thirdly, Rural Hydropower 
Electrification should be promoted. It 
i s  necessary  to  speed up the  
construction of projects under the "11th 

4
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Five-Year Plan" to ensure a high 
standard completion of 400 rural 
hydropower electrification counties by 
2010, realizing a newly installed 
capacity of 4.77 million kW from 
n e w l y  b u i l t  a n d  r e f u r b i s h e d  
hydropower stations to increase the 
amount of 16 billion kWh annual 
generation to help solve 880,000 people 
who have no access to electricity and 
4.85 million people in short of 
electricity. At the same time, it is 
necessary to draw up and implement a 
2010~2020 New Rural Electrification 
Planning.

Fourthly, construction of small 
hydropower supply areas should be 
consolidated. With a focus on the 
central and western regions, we need to 
implement grid construction and 
refurbishment in SHP supply areas to 
improve grid structure and supply 
capacity. We need to improve the 
management and services in SHP 
supply areas, strengthen plants' internal 
management, as well as generation, 
supply and consumption management 
to enhance the supply quality and 
service levels. In addition, we should 
actively promote the direct power 
supply to the nearest areas, taking full 
advantage of decentralized power 
supply, safety, easy access and energy-
saving of SHP so as to find solution to 
meet the scattered lead demand in the 
vast rural mountainous areas.

Fifthly, the small hydropower 
sector should be regulated. It is 
necessary to carry out investigation and 
rectification and reform for those 
stations which are not in compliance 
with relevant regulations and adopt 
strict construction management of 
small hydropower projects. In addition, 
safety supervision and management 
need to be strengthened, particularly 
dam safety management and to 
optimize the contingency plan in order 
to ensure project safety and public 
security. We need to implement 
emission reductions and increase 
efficiency of small hydropower projects 
and to refurbish or upgrade those SHP 
facilities with security vulnerabilities to 
improve utilization efficiency of 
resources. It's also required to update 
the technical standards for small 
hydropower systems and establish a 
database  of  smal l  hydropower  

resources and management information 
systems to improve the information 
management.

The Chinese government has 
a c t i v e l y  p a r t i c i p a t e d  i n  t h e  
international cooperation in the field of 
SHP over the years, and made great 
efforts to promote SHP development 
worldwide, which has been universally 
recognized by the international society. 
The International Center on Small 
Hydro Power and the Asia and Pacific 
Center for SHP have been providing 
SHP technical consultation and service 
for more than 30 countries, and trained 
numerous SHP technicians for  
developing countries. The ''Lighting up 
Rural Africa" Program proposed by  
UNIDO and IC-SHP has gained 
applause and was warmly welcomed by 
UN organizations and the African 
countries. The Chinese government 
will further strengthen the SHP 
exchange and cooperation in the 
following aspects:

Premier Wen Jiabao has promised 
at the High-level Meeting for the 
U n i t e d  N a t i o n s  M i l l e n n i u m  
Development Goals (MDGs) that in the 
coming five years, China will develop 
100 small-scale clean energy projects 
in developing countries, including 
small hydropower. The Chinese 
government will carry out SHP 
cooperative projects such as the 
"Lighting up Rural Africa" Program, to 
benefit African People. And we will 
encourage enterprises to invest and 
explore SHP in developing countries to 
improve local people's well-being.

The Chinese government will 
continue to cooperate with UN 
organizations, international organiza-
tions and governments of other 
countries in decision making for SHP 
policies. And we will learn from the 
successful experiences of other 
countries on legislation and policy 

 III  Further Promo-
tion of  International 
Exchange & Cooperation 
in the Field of SHP

1 To Enhance Exchange and 
Collaboration on Projects 

2 To Advance Policy Exchange 
and Collaboration

support for SHP, rural electrification 
and clean renewable energy, to 
exchange SHP promotion policies and 
stimulate the global SHP development.

IC-SHP and the Asia-Pacific 
Center for SHP will continue to 
provide technical consultation and 
organize international SHP trainings to 
improve the managing and technical 
skill of technicians from developing 
countries. It is necessary to expand the 
SHP equipment trade among IN-SHP 
member countries, to accelerate the 
design and research as well as 
application of new technology, new 
material and new equipment.

Through the existing multilateral 
and bilateral mechanisms, and the 
network of IN-SHP, we enhance the 
information exchange of IN-SHP and 
its member countries, reinforce 
capacity building for international 
information exchange and collabora-
tion, update the development trends 
and share the latest achievements so to 
cope with challenges and difficulties.
Ladies and gentlemen,

The Forum will provide experts 
and researchers from different 
countries, regions and international 
organizations with a platform to have 
an overall understanding of the global 
h y d r o p o w e r  d e v e l o p m e n t  a n d  
especially the trends of small 
hydropower, and share advanced 
technical achievements and research 
outcomes. It will also provide all 
participants with an opportunity to get 
to know each other, deepen friendship 
and seek cooperation. I believe, 
through our joint efforts, the Forum 
wilt result in great achievements, push 
forward  the  advancement  and  
development of the international 
hydropower industry, and achieve the 
great objective of "explore hydropower 
to improve people's well-being''.

Finally, I would like to wish the 
Forum a success!

Thank you!

3  To Promote Exchange and 
Collaboration in Personnel and 
Technology

4  To Strengthen Exchange and 
Collaboration in Information & 
Resources

(Source: The 5th  Hydropower 
For Today Forum)
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Small Hydropower Lightens China  Countryside's

Mr. Tian Zhongxing
Director General, Rural Hydropower & Electrification Bureau,

Ministry of Water Resources, P.R.China

Ladies and Gentlemen
oday we get together in 
Hydropower for Today 
Forum to probe into the Tissue of hydropower 

development and people's well-being. I 
am personally happy to take this 
opportunity to communicate with 
everybody being present here on small 
hydropower promoting the economic 
and social development of Chinese 
countryside.

China is a vasty agricultural 
country. Chinese rural population 
accounts for a good-sized proportion. It 
is always the first and foremost priority 
for Chinese government to well address 
the problems of agriculture, country-
side and farmers. The technically 
developable water energy potential is 

st542GW in China, ranking the 1  place 
of the world. The technically develo-
pable small hydropower resources are 
128GW, mainly scattering in those 
relatively poor and populous areas. 
Supported by Chinese government, 
those mountainous people constructed 
small  hydropower stations and 
matching grid to electrify over 300 
million rural population in 1/3 counties 
of  half  Chinese terr i tory.  The 
experience of China in developing 
small hydropower to realize the 
electrification has taken the attention 
from UN and all over the world. 
Chinese small hydropower technology 

:

and method are being learnt and used 
for reference by many developing 
countries.

Chinese hydropower started with 
stsmall hydropower. The 1  hydropower 

station completed in last century, 
Shilongba hydropower station of 
Kunming, Yunnan province, is a small 
hydro station. Up to now, including 
Three Gorges and other oversized 
hydropower stations, China has built 
up more than tens of thousands of 
hydropower stations with the installed 
capacity over 171GW and annual 
energy 560TWh. With the installed 
capacity of 51GW and annual energy 
160TWh, small hydropower takes 
approximately 1/3 of China hydro-
power output and electricity operated 
up to the end of 2008.

The developing progress of 
Chinese small hydropower can be 
roughly divided into three phases:

30 years from the 
foundation of New China to the end of 
the 1970s. Restricted by the capital, 
technology and sector system, small 
hydropower grew by inches and within 
a small-sized extent, mainly depended 
on the separate and independent power 
supply. The total installed capacity was 
less than 7GW with only 210MW put 
into operation annually on the average. 
Due to the power shortage and 
retardation of the transmission and 
transformer establishment, there were 
still tens of millions of rural population 
having no access to power.

20 years since Reform 
and Opening till the end of last century. 
Reform and Opening liberated the 
productivity maximumly. The country's 
emphasis was on the economic 
development, so the weakness of 
power infrastructure more and more 

I    D e v e l o p m e n t  
Progress of Chinese Small 
Hydropower

st1  phase

nd2  phase:  

: 
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came out. At that time, the country's 
financial ability was not enough to 
meet the increasingly power demand, 
and it was so urgent to mobilize the 
ability in every direction to accelerate 
t h e  p o w e r  d e v e l o p m e n t  a n d  
popularization. Initiated by Mr. Deng 
Xiaoping, the country provided local 
government and farmers the policy, 
subsidies, technical training and other 
assistance and encouraged the locality 
to rely on their own strength to 
construct small hydropower, and to 
carve out the rural electrification road 
with Chinese characteristics. With 20 
years efforts, at the end of 1999, the 
total installed capacity of small 
hydropower has arrived at 23.5GW, 
16.5GW capacity was increased, 
namely with the output of 820MW 
operated annually on the average. 
Small hydropower lightened Chinese 
countryside and the local power 
shortage was basically addressed. 

 10 years after entering 
into the new century. Chinese 
government always attaches the 
importance to the function of small 
hydropower  in  p romot ing  the  
economic and social development of 
the vasty countryside, and spares no 
efforts to develop small hydropower to 
realize the electrification and carry out 
the project of substituting small 
hydropower for fuel. With the deeper 
and deeper development of the 
economic system reform, a great deal 
of private-owned capital comes into 
small hydropower sector and boosts 
the rapid growth of this industry. At 
present, the installed capacity of small 
hydropower has increased 27.5GW to 
51GW with the annual output of 
3,060MW operated on the average. 
When addressing the power shortage 
of those mountainous areas, small 
hydropower admirably promotes the 
full development of the rural economy 
and society.

rd3  phase: 

II   Highlight Function 
of China's Small Hydro-
power

Developing small hydropower 
does not intercept a great deal of water 
or bring any relocatees in a gross. 
Because of the appropriate scale and 
proven technology, small hydropower 
can be locally developed and electricity 
can be right round supplied to settle the 
power shortage for the people in those 
remote, poor and sparsely-populated 
areas. Small hydropower's unique 
function has played a great role in 
promoting the economic and social 
development of rural areas in China.

Chinese government started the 
project of building up rural hydropower 
electrification counties in 1983. 
Depending on developing small 
hydropower and  constructing the 
matching grid, from the period of the 

th th7  five-year plan to the 9  five-year 
plan 653 primary rural hydropower 
electrification counties were built up 
and 409 rural hydropower electrifica-
tion counties were established during 

ththe 10  five-year plan. There were 
another  400 rural  hydropower  
electrification counties implemented in 

ththe period of the 11  five-year plan. 
Presently over 1,600 counties have 
built up small hydropower stations and 
about 600 counties mainly relied on 
small hydropower for power supply. 
Over 200 counties have the integrated 
small hydropower grid and exceeding 
3,000 villages have their own power 
supply area. The electrification rate to 
household in rural hydropower supply 
area has been raised from less than 
40% in 1980 to 99.6% in 2008 with the 
power supply quality and reliability by 
small hydropower greatly improved. 
The power shortage of the mountainous 
countryside has been generally settled.

Every local government consi-
ders water energy development and 
small hydropower construction the 
support industry to bring along the 
local economic and social development 
and to increase local government 
revenue. The profit payments and tax 
turnover by small hydropower take up 

1  Rural electrification is realized

2   E c o n o m i c  a n d  s o c i a l  
development of rural areas are brought 
along
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a great deal of proportion of many 
counties' finance, and some even 
account for more than half revenue. 
Small hydropower construction and 
development harness tens of thousands 
of medium and small-sized rivers, 
increase the reservoir capacity, expand 
the irrigation area and raise the ability 
of flood and drought control.

Many places reinforce the 
collective economy and ameliorate the 
local infrastructure by developing 
small hydropower. Public welfare 
undertakings are promoted when small 
hydropower electrifies the closed rural 
areas and provides with water and road. 
With the change of farmers' kitchens 
and the spread of the scientific 
technologies in mountainous areas, the 
great change is befallen to farmers' 
spirit. Guidong County was a poor 
county of Hunan province in the past. 
With the development of small 
hydropower, more than 30 thousand 
farmers got rid of poverty and the 
income per head increased five times 
over that of 1999. Many villages used 
the revenue of small hydropower 
generat ion to do the cultural ,  
educa t iona l ,  communica t iona l ,  
mechanical, social security and other 
public welfare undertakings, and all the 
seniors over the age of 60 are provided 
with the endowment subsidy. 

In this rain, snow and ice disaster 
period of time happened at the 
beginning of 2008, small hydropower 
supported the start-up power supply for 
some large-sized power plants and 
provided more than 200 counties and 
2000 towns and villages with the 
electricity during Spring Festival under 
the recovery and reestablishment of the 
main grid, and played the crucial role 
in being open to railway from Beijing 
to Jiujiang, from Yingtan to Xiamen, 
from Chongqing to Huaihua and from 
Hunan to Guizhou. When Wenchuan 
Earthquake occurred on May 12 and 
main grid was suspended in the 
severely- afflicted disaster area, 
technicians firstly restored the local 
small hydrop and the matching grid to 
resume the power supply of a good few 
counties and districts. Xiazhuang 

3  The production and living 
conditions of farmers are improved

4   Emergency  serv ice  i s  
guaranteed

7

hydropower station (12.75MW) is 8km 
away from Wenchuan county and 
severely damaged by earthquake. As 
the only one power supply of 
We n c h u a n  c o u n t y,  t h e  l o c a l  
government organized the skilled 
workers to rush to repair the station 
f i rs t ly in order  to effect ively 
guaranteed the emergent power supply 
for the county. Li county, which was 
another severely-afflicted disaster  
area, also depended Red Leaf cascade 
II hydropower station and other small 
hydro stations for power supply after 
their emergent repair. The hard-hit 
area, Mao county, instantly rushed to 
repaired 12 small hydro stations to 
supply the temporary electricity for 16 
towns and villages. Small hydropower 
vigorously boosted the earthquake 
fighting and disaster relief.

The effect of substituting small 
hydropower for fuel and emission 
reduction is in evidence. In the year of 
2008, the annual energy generated by 
small hydropower is over 160TWh that 
equals to more than 56 million ton of 
standard coal saved and 700 thousand 
ton of SO  and 140 million ton of CO  2 2

reduced. The pilot project of substitu-
ting small hydropower for fuel has 
helped 800 thousand farmers use the 
electricity to satisfy the living energy 
demand, and protected 230 thousand 
hectares of forests, transformed the 
conventional energy use method, 
consolidated the transfer from 
farmland into woodland, avoided the 
water and soil erosion, and brought the 
verdant mountains and clear water 
back.

Both the potential and installed 
capacity of Chinese small hydropower 
is more than one half of the world. 

5  Energy-saving and emission 
reduction are promoted

6   S m a l l  h y d r o p o w e r  
development in the world is advanced
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Achievements of China in developing 
small hydro for poverty alleviation, 
well-being improvement and ecology 
protection have been highly appraised 
by international community and the 
developing countries in particular. 
More than 20 provinces (autonomous 
region and metropolis) have carried out 
the foreign small hydropower coopera-
tion and communication, and provided 
hundreds of projects of over 50 
countries with technical consultation, 
external workers and project contract. 
International Center on Small Hydro-
power and Asian and Pacific Small 
Hydropower Training Center both 
headquarter Hangzhou, and success-
ively hosted 66 terms of technological 
training courses for thousands of 
technicians of more than 60 countries. 
And small  hydropower CDM coopera-
tion project is unfolded. Global small 
hydropower congress, international 
small hydropower summit conference, 
international triangular cooperation 
meeting and other international sess-
ions were organized and successfully 
held. Hydropower for Today Forum has 
become an influential international 
meeting with more and more rallying 
points. “Lightening Africa”,initiated by 
UNIDO and International Center on 
Small Hydropower has been fully 
recognized and warmly welcome by the 
relative agencies of UN and African 
countries. 

Chinese small  hydropower 
development is a specific practice to 
hold in esteem to people's initiating 

III  Main Experience 
of China's Small Hydro-
power Development

spirit and to sublimate the local 
experiences and measures into the 
country's policy.

It is Chinese people's initiating 
creation to develop small hydropower 
for establishing the electrification and 
addressing the local power shortage. 
The country  always combines the 
ability of the country and locality and 
insists the hand-in-hand development 
of the large, medium and small-sized 
power;  in  the long run small  
hydropower persists to the guideline of 
“self-construction, self-management 
and self-use”, “feeding power with 
power”, “small hydro should have its 
own power supply area”, “small 
hydro's precedence in the connection to 
grid”, “full purchase of the electricity 
generated by small hydro at the same 
price as the purchase of other energy 
resources” etc. Supported by national 
policy and state capital, the positivity 
of local people to run power was fully 
mobilized and small hydropower is 
rapidly developed and the rural power 
shortage was effectively settled. 

Small hydropower begins its 
development from rural areas and 
always holds the principle of serving 
the agriculture, countryside and 
farmers as its development principle. It 
is the important support to rural 
economic and social development. 
Chinese government thinks highly of 
the agriculture, countryside and 
farmers, and takes small hydropower 
development as an important way to 
reinforce the strength of rural areas and 

1  Respecting people's initiating 
spirit

2  Persisting to serve the 
agriculture, countryside and farmers

to raise the comprehensive productivity 
of agriculture. In the new situation, we 
will insist the principle of small 
hydropower's serving the agriculture, 
countryside and farmers, and bring the 
functions of small hydropower in 
benefiting agricultural production 
increase and prosperity as well as 
farmers wellbeing into full play. 

To protect the ecology and 
consolidate the achievement of 
t r a n s f o r m i n g  f a r m l a n d  i n t o  
woodland,Chinese government started 
up the ecological project of substituting 
SHP for fuel and supplied the cheap 
electricity to farmers to meet their 
living fuel demand and avoid cutting 
trees to protect the vegetation. Farmers 
bid farewell to the smoked and burned 
life and live a new modern, civilized 
and healthy life with a brand-new 
visage. Premier Wen Jiabao honored it 
“precious experience” and affirmed 
that the project probed into a new way 
that small hydropower effectively links 
to the ecology. The implementation of 
this project liberates the rural labor, 
increases their income and effectively 
protects the ecological environment.

China by all means adheres to the 
scientific planning and harmonious 
development of small hydropower, 
electrification construction and the 
substitution of small hydropower for 
fuel, and coordinates the relationship of 
comprehensive use of rivers and the 
development of regional power supply, 

3  Probing into a new road of 
small  hydropower development 
effectively linking to the ecology

4  Having buil t  a sound 
technological service system of small 
hydropower

SHP  IN  CHINA

grid and rural economy and society. An 
integrated technological standard 
system has been established gradually 
in small hydropower planning, design, 
construction, installation, testing, 
operation, equipment manufacturing 
etc to provide with the consummate 
technological support and service. At 
present,  more than 100 scientific 
research institutes, over 1,000 design 
and construction units, and 500 small 
hydropower equipment manufacturers 
provide small hydropower development 
with products and services. Made-in- 
China product and service of small 
hydropower are also unanimously 
recognized by international community.

W h e n  i t  m a d e  t h e  g r e a t  
achievements and accumulated the 
precious experiences, China's small 
hydropower also faces the new 
situation in the new development 
period. Firstly, the regulation needs to 
be perfected and policy needs to be 
fulfilled; secondly, small hydropower 
resources  demand the  order ly  
development; thirdly, the ecological 
and environment requires protection 
and finally the security supervision is 
specially requested when the small 
hydropower investment comes from 
various sources and diversified 
ownership. All above concern the 
healthy development of small hydro-
power and calls us for high regard.

The dis t r ibut ion of  smal l  
hydropower resources is basically  

I V   D e v e l o p i n g  
Prospect of China's Small 
Hydropower

consistent with the location of the poor 
population, mainly the middle and west 
region and minority region where the 
t echn ica l ly  deve lopab le  smal l  
hydropower potential takes up 82% of 
the whole resources, and the present 
development rate of small hydropower 
in those areas is only 32%. 

rates water energy as the 
prior development. 

put forward by 
State Council in 2007 instructed to 
accelerate the development of small 
hydropower resources and link with the 
project of rural hydropower electrifica-
tion and the project of substituting small 
hydropower for fuel in those areas the 
water energy resources are abundant. 
Up to 2020 it is planned that the 
installed capacity of small hydropower 
will arrive at 75GW. According to that 
planning,Chinese government will aim 
at raising the rural electrification level 
to enrich farmers, and persistently 
advancing rural hydropower electrifica-
tion construction, addressing power 
shortage in the region with water 
energy resources, fully implementing 
the project of substituting small 
hydropower for fuel to basically meet 
the living fuel demand of 10 million 
households of farmers in the areas of 
transforming farmland into woodland 
and the natural forest protection areas, 
natural reserve as well as keystone 
water and soil conservation areas. We 
wi l l  cont inue  improving small 
hydropower technology service system, 
fully advancing the small hydropower 

<< 
Renewable Energy Law of P. R. 
China >> 

<< Medium and 
Long-term Development Planning of 
Renewable Energy >> 

technology upgrading and modernized 
management to realize that in the near 
future over 90% of rural hydropower 
stations and matching grids come up to 
no man on duty or only a very few 
personnel on duty, the energy structure 
of the countryside to be further 
optimized, and small hydropower 
resources to be the orderly and 
sustainable development. 

Ladies and Gentlemen, we will 
adhere to our small hydropower 
development course with Chinese 
characteristics,learn and use the 
experience and methods taken by every 
country of the world, and promote the 
sound and rapid development of China's 
small hydropower. We will further 
reinforce the international communi-
cation and deepen the south-south 
cooperation, pick up the implementation 
of the project of lightening Africa by 
small hydropower, and dedicate 
ourselves to the prosperous develop-
ment of the world small hydropower.

Thank you!

(Source: Speech on The 5th  
Hydropower For Today Forum,
11 May 2009)
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Minister Chen Met Participants of 5th Hydropower

     for Today Forum

n 11 May 2009, the 5th 
Hydropower for Today 
Forum, organized by OMinistry of  Water  

Resources of China and UNIDO 

Above H.E. Mr. Chen Lei Meets Foreign VIPs 
Left: With Mr. M.M.C. Ferdinando

: 

UNIDO, India, Sri Lanka, Poland, 
Norway, Columbia, Nepal, Nigeria and 
Myanmar etc. 

Minister Chen said that small 
hydropower development needs to be 
highlighted by the government, with 

strong support from international 
organizations and participation of 
various circles of the society. He hoped 
that under the exchange platform of 5th 
Hydropower for Today Forum, 
international cooperation will be 
further enhanced to jointly share 
technologies and experience in small 
hydropower development. He also 
emphasizes that small hydropower 
development will make contribution to 
green energy development, for coping 
with global climate change and 
realizing sustainable development.

On behalf of all the foreign 
representatives, Mr. Munidasa Charlce 
Ferdinando, Secretary of Ministry of 
Power and Energy of Sri Lanka, 
expressed his gratitude to Ministry of 
Water Resources of China for hosting 
the 5th Hydropower for Today Forum 
and providing a communication and 
e x c h a n g e  p l a t f o r m  f o r  s m a l l  
hydropower development among 
countries. Then, he introduced the 
development of small hydropower in 
Sri Lanka, and appreciated the Chinese 
assistances in the fields of technologies 
and financing in Sri Lanka.

Mr. Hu Siyi, Vice Minister of 
Water Resources, and other officials 
from related Departments attended the 
meeting.
(Source: MWR,P.R.China) 
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hina will boost the 
development of small 
hydropower resources Cin rural areas with 

priorities given to improve farmers' 
well-being, power rural economy and 
prevent local ecosystems from being 
damaged.

Addressing a national conference 
held on 18 May 2009, Chen Lei, 
minister of water resources, called 
upon water authorities "to turn the 
country's water energy resources 
especially small hydropower potential 
into power supply to advance rural 
economy and improve people's living 
conditions in remote areas having no 
access to the national power grid but 
being rich in hydroelectric resources."

During the meeting, his ministry 
unveiled a national survey of China's 
rural water energy resources on 16,572 
rivers where 128 million kilowatts of 
hydraulic power can be exploited 
theoretically through building small 
hydropower stations, each has an 
installed capacity of up to 50,000 
kilowatts.

Such technically developable 
hydropower resources is up 44 percent 
over that investigated in 1980, 
according to Tian Zhongxing, head of 
the ministry's rural hydropower and 
electrification bureau.

"The survey, the first of its kind 
the mainland has ever conducted 
throughout the mainland's 30 provinces 
since 1949, will lay a sound foundation 
for us to learn the total reserves of 
w a t e r  e n e r g y  s o u r c e s ,  t h e i r  
characteristics, distributions, existing 
exploitation, problems and potential for 
further utilization," the minister said.

With the survey, his ministry has 
worked out an overall planning for the 
sector with unit installed capacity 
reached 75 million kW by 2020, which 
was up about 50 percent over the kind 
of capacity the country has today.

Experts estimate the program will 
help save 82 million tons of standard 
coal, and reduce the discharge of 
carbon dioxide and sulfur dioxide by 
200 million tons and one million tons, 
respectively, each year.

To realize the goal,  water 
authorities will build more small 
hydropower stations to replace fuels 
suppl ies  for  1 .7  mil l ion rural  
households or 6.77 million residents to 
prevent local ecosystems from being 
damaged by cutting firewood for 
cooking and heating.

Under the ministry's planning, by 
2010, rural electrification program with 
an annual power generation of 16 
billion kWh from such stations is 
expected to be completed in other 400 
counties with electricity from them to 
deliver to 880,000 rural residents who 
have no access to electricity and 4.85 
million people in short of power 
supply.

By 2020, electricity produced by 
small hydropower stations would also 
be available for 10 million rural 
families in areas where a logging ban 
has been in effect since 1998, 
particularly the impoverished western 
regions plagued by fragile ecosystems 
like serious water and soil erosion and 
natural reserves.

Rural Hydropower
to Get a Boost

C h i n a ' s  t o t a l  e x p l o i t a b l e  
hydropower potential is estimated to be 
542 million kilowatts, ranking first in 
the world and next only to coal, 
according to the ministry.

It is the largest renewable clean 
energy source available for large scale 
development. However, only 32 
percent  of  the country 's  total  
hydropower resources have been 
exploited, far less than in some 
developed countries.

By the end of 2008, China has 
built 45,000 small hydropower plants 
with their installed capacity and annual 
power generation accounted for one-
third of the total hydropower.

To date, more than 300 million 
rural residents in half of the country 
and one-third of its total counties have 
benefited from the hydropower from 
small stations with their electricity-use 
rate increased from less than 40 percent 
of the total population in 1980 to 99.6 
percent.

Most of the potential resources 
are in China's mountainous areas and 
foothills, the key areas where substitute 
energy is badly needed to protect 
ecosystems damaged by firewood 
cutting.

The exploitable hydropower 
potential in Midwest China's impoveri-
shed region is estimated at more than 
100 million kilowatts, or 82 percent of 
the total.

(Source: Xinhua)
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(United Nations Industrial Develop-
ment Organization), kicked off in 
Hangzhou. Mr. Chen Lei, Minister of 
Water Resources and Honorary 
Chairman of IN-SHP (International 
Network on Small Hydro Power), 
attended the forum and delivered a key 
speech. During the Forum, Minister 
Chen met foreign representatives from 



hina's rural hydropower 
projects have become an Cimportant part of the rural 

infrastructure and a critical means of 
protecting the ecological environment, 
said Chen Lei, Minister of Water 
Resources Sunday. 

hina sorted out more than 
3,400 problematic rural Chydropower plants in six 

years in an effort to curb rising number 
of safety accidents, the Ministry of 
Water Resources said on 18 May 2009. 

Underlying danger was found in 
more than 20,000 old hydropower 

12

Minister: China's Rural Hydropower Plants 
Help Curb Greenhouse Gas Emission  

Hydropower stations in rural areas 
helped save the combustion of more 
than 56 million tonnes of standard coal, 
and eliminated 140 million tonnes of 
Carbon dioxide emissions and more 
than 700,000 tonnes of sulfur dioxide 
emissions, said Chen at an industry 
conference on rural water resources 
held in Hangzhou, capital of east 
China's Zhejiang Province. 

Up to 99.6 percent of the rural 
household had access to hydropower 
last year, compared with less than 40 
percent in 1980. More than 300 million 
people were affected, he said. 

During 2006-2009, 12.5 billion 
yuan (1.84 billion U.S. dollars) had 
been invested to increase 1.26 million 

kilowatts of power generation capacity 
in 400 counties, he said. 

After the snow disaster in early 
2008 and the May 12 Wenchuan 
earthquake, small hydropower plants, 
dispersed across the disaster-affected 
areas, had greatly helped restore 
electricity soon after major thermal 
power plants were devastated, Chen 
said. 

China's hydropower potential in 
rural areas stood at 128 million 
kilowatts, said Tian Zhongxing, head 
of the ministry's rural hydropower 
development department on 18 May 
2009. 

(Source: Xinhua) 

China Sorts Out 3,400 Problematic 
Rural Hydropower Plants in Six Years 

plants built in rural areas before the 
1990s, whose building and equipment 
were less sturdy, a ministry official told 
an industry conference on rural water 
resources held in Hangzhou, capital of 
east China's Zhejiang Province. 

In 2006, eight people were killed 
in the Shuanglong hydropower plant in 
Pingshan County of Sichuan Province 
after the water-holding wall collapsed 
during a trial run violation. 

A year later, the water channel in 
the Zhenai power station in Yunnan 
Province collapsed, claiming five lives. 

In order to reduce safety acci-
dents, the ministry had since 2003 
tightened supervision on work safety in 
major hydropower stations, and carried 
out annual overhauls, said Tian 
Zhongxing, head of the ministry's rural 
hydropower development department. 

Seventy-five percent of the 
problematic power plants discovered 
by the ministry had been repaired by 
the end of last year, and the safety 
condition was turning better, said the 
ministry. 

Hydropower plants have become 
an important part of rural infrastructure 
and a critical means of protecting 

ecological environment, said Chen Lei, 
minister of the water resources at the 
meeting. 

Up to 99.6 percent of the rural 
household had access to hydropower 
last year, compared with less than 40 
percent in 1980. More than 300 million 
people benefited from it, he said. 

(Source: Xinhua)  

SHP  IN  CHINA

SHP Development 
in India

1  Introduction 

2  Position of Energy 
& Electricity in India

ndia has a geographical area 
extending to 3.28 Million 
sq·km and has a billion plus Ipopulation, which is next 

only to China. It consists of 28 States 
and 7 Union Territories. They are 
further divided in to Districts and 
Development Blocks and finally in to 
towns/cities (urban areas) and rural 
areas (villages). About 30% of India's 
population lives in 4378 towns and 
70% in about 0.6 million villages. 

 India's economy has grown by 
more than 9% for three years running 
up to 2008 and it has seen a decade of 
7%+ growth. The investment rate 
increased from 25.2 per cent of GDP in 
2002~2003 to 35.9 per cent of GDP in 
2006~2007. Gross domestic savings as 
a proportion of GDP also continued to 
improve, rising from 26.4 per cent in 
2002~2003 to 34.8 per cent in 
2006~2007. This has reduced poverty 
by 10%, but with 60% of India's 1.1 
billion population living off agriculture 
and growth of employment in the 
industrial sector still quite low, poverty 
alleviation is still a major challenge.

During this period of stable 
growth, the performance of the Indian 
service sector has been particularly 
significant. The growth rate of the 
service sector was 11.18% in 2007 and 
now contributes 53% of GDP. The 
industrial sector grew 10.63% in the 
same period and is now 24% of GDP. 
Agriculture is 20% of the Indian 
economy.

Electricity is a Concurrent Subject 
meaning thereby that both the Central 
G o v e r n m e n t  a n d  t h e  S t a t e  
Governments have responsibility to 
promote this sector and authority to 
make necessary laws and regulations 
and formulate and implement policies 
and programmes. The States function 
under the guidance of the Central 
government. The whole country is 
divided into five power regions and 
planning is done on a regional concept.

At the time of independence in 
1947 only 1,362 MW of electricity was 
produced in  India .  India  paid 
considerable attention to the generation 
of power as a result of which the 

 Renewable Sources of Energy have attracted focus of the Government of 
India and small hydropower (SHP) has acquired importance not only feeding 
power into the national grid but also providing remote and thinly populated 
villages with electricity. This paper discusses the state of development of the 
SHP, the various incentives given by the Government of India and various State 
Governments and the limitations/barriers on the rapid growth of this sector.
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installed capacity of power generation 
has presently grown to 147,715.4 MW 
of which Hydro is 36,878 MW (25%), 
Thermal is 93,475 MW (63%), Nuclear 
is 4,120MW (2.8%) and renewable 
energy sources (9%) including small 
hydropower is 13,242 MW. The share 
of SHP is 2,161 MW (1.5%).

The access to electricity is low in 
the rural areas. Out of about 600,000 
million villages only 82% of the 
villages are electrified and only 81% of 
the irrigation pump sets are energised. 
However, only about half of the rural 
households have electricity connection. 
Even those who have the electric 
connection have low load and the 
consumption of electricity per person 
was only 704.2 kWh during the year 
2007~2008. During the last several 
years it has been growing at the 
compound rate of 4.4 %. The Sectoral 
composition of energy use is given in 
the following Table 1.

On the whole, India face acute 
shortage of electricity – of 13% in peak 
demand and 11% overall shortage. 
India has to harness every available 
source of power generation and in this 

context hydropower has acquired 
priority and small hydropower has a 
special place. Water is the state 
government subject  and hence 
hydropower development is the 
responsibility of state governments. 
Central government advises on the 
hydropower matter and play role for 
overall river basin planning and 

Sector Energy Use 
in Mtoe

Percent 
of Total

 Industry 97.859 27.1156

Transportation 44.475 12.3235

Agriculture 9.741 2.6991

Commercial 
and PS

2.731 0. 7567

Residential 200.781 55.634

Miscellaneous 5.309 1.4711

Total 360.896 100

Table 1   Sector Wise Energy Use in India

Mtoe: Million ton of oil equivalent
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Source Installed 
Capacity(MW)

Percentage

Hydro 15,627 20

Thermal 39,963 76

Nuclear 3,380 4

Total 78,700 100

thTable 2  11  Plan Target for 
Additional Power Generation

Type Station Capacity

Pico Up to 5 kW and below

Micro Up to 100 kW

Mini 101 kW to 2,000 kW

Small 2,001 kW to 25,000 kW

Table 3  Classification of Micro, Mini 
& Small Hydro Schemes 

arbitrator. The target is that 2% of the 
additional generation capacity must 
come from SHP. It is evident from the 
target of additional power generation 
set for the current plan period 
(2007~2012) which is reproduced 
below Table 2.

3  Reforms in the 
Electricity Sector in India

It was realised that the sector 
faced basic problems. It was very 
rigidly regulated and government 
played the dominant role in the power 
sector. A complete review of the policy 
related to electricity was undertaken 
and changes introduced as briefly 
mentioned below.

Private sector participation in 
power generation and distribution was 
made in 1990. A new hydropower 
policy was announced in 1998 and 
again in 2008. A new legislation known 
as the Electricity Act 2003 was 
introduced and new policies on 
electricity, tariff, hydropower, steps 
taken to improve the functioning of the 
State Institutions such as the State 
Electr ici ty Boards and dispute 
resolution mechanism was set up.

These changes facilitated the 
barriers to investment, improved 
functioning of the system and resulted 
in addition to generation of power 
much in excess of that achieved in the 
earlier plans. Small hydro, rural 
electrification, preferential tariff and 
minimum share for renewable energy 
are there important policy around in 
this Act.

Ministry of New & Renewable 
(MNRE) Government of India is the 
nodal ministry for small hydropower 
development in India.

4 Small Hydropower in 
India

4.1 Classification Based On 
Output

There is a general tendency all 
over the world to define Small Hydro 
by Power by output. Different 
countries follow different norms, the 
upper limit ranges between 5 to 50 
MW. In India earlier the definition of 
micro, mini and small hydro used to be 
as is given in Table 3 below.

4.2 Classification Based on Head
Small hydropower stations may 

also classified based on the head 
available and is given in Table 4. The 
sophistication in technology that would 
be used for producing electricity would 
to a certain extent depend on the head.

Category Head

Ultra Low Head Below 3 m

Low Head Between 3 and 40 m

Medium / High Head Above 40 m

Table 4   SHP Classified Based on Head

4.3 Small Hydro Potential
In India, the potential of small 

hydro power projects (< 25 MW) is 
estimated at about 15,000 MW. These 
schemes are divided in to three 
categories Viz. Run of River (ROR), 
Irrigation reservoir or Dam Based (DB) 
and Irrigation Canal fall Based (CB). 
Some of these schemes have been 
implemented,  Some are  under  
construction and some projects have to 
be taken up in the future. The state 
wise details are given in Figure 1. The 
achievement with respect to small 

hydropower is given in Table 5.
This is summarised further in the 

Table 6.

The target of Indian small hydro 
development programme is that out of 
the total grid interactive power 
generation capacity that is being 
installed, 2% should come from small 
hydro.  Today the SHP programme is 
essentially private investment driven. 
The focus of the SHP programme is to 
lower the cost of equipment, increase 
its reliability and set up projects in 
areas which give the maximum 
advantage in  terms of capacity 
utilisation. 

Year-wise capacity addition from 
SHP projects is shown in Figure 2. A 
target of adding about 1,400 MW 
during the 11th Plan (2007~2012) has 
been fixed.

A comprehensive resource  
assessment for all the renewable 
energy sources including small hydro 
and mapping of potential sites/loca-
tions on a GIS platform is receiving the 
utmost attention. The aim is to map 
renewable energy potential in the 
country and bring it on a GIS platform 
with information necessary to take 
investment decisions to set up projects. 
Models have been developed that take 
into account the regional flow duration 
curves, geological and seismological 
data, vegetation cover etc. for 
identification of potential sites. GIS 
technique is used to extract information 
on natural drops available in the river 
system. The water availability at these 
sites is then determined using a 
distributed rainfall-runoff model i.e. 
SWAT (Soil and Water Assessment 
Tool) model. The model uses terrain 
features, land use and soil data along 
w i t h  t h e  r a i n f a l l  a n d  o t h e r  
meteorological parameters such as 
temperature, relative humidity and 
solar radiation data to generate the 
flow time series. The model has been 
successfully tested on Beas basin in 
Himachal Pradesh and is being to be 
extended to other basins also.

The MNRE has been providing 

4.4 The Aim and Achievement

4.5 Measures Taken to Encourage 
Establishment of New SHP Projects

a) Comprehensive Resource 
Assessment

b) Subsidy for SHP Projects

Table 5   Status of SHP Projects in India (March 31, 2009)

No State Projects Installed Projects under Implementation

Nos. Capacity (MW) Nos. Capacity (MW)

1 Andhra Pradesh 59 180.83 12 21.5

2 Arunachal Pradesh 81 61.32 43 25.94

3 Assam 4 27.11 4 15

4 Bihar 12 54.6 4 3.4

5 Chhattisgarh 5 18.05 1 1

6 Goa 1 0.05 - -

7 Gujarat 2 7 2 5.6

8 Haryana 5 62.7 1 6

9 Himachal Pradesh 79 230.915 9 26.75

10 Jammu & Kashmir 32 111.83 5 5.91

11 Jharkhand 6 4.05 8 34.85

12 Karnataka 83 563.45 14 85.25

13 Kerala 19 133.87 2 3.2

14 Madhya Pradesh 10 71.16 4 19.9

15 Maharashtra 29 211.325 5 31.3

16 Manipur 8 5.45 3 2.75

17 Meghalay 4 31.03 3 1.7

18 Mizoram 18 24.47 1 8.5

19 Nagaland 10 28.67 4 4.2

20 Orissa 8 44.3 6 23.93

21 Punjab 29 123.9 2 18.75

22 Rajasthan 10 23.85 - -

23 Sikkim 16 47.11 2 5.2

24 Tamil Nadu 15 90.05 4 13

25 Tripura 3 16.01 - -

26 UT(A & N Islands) 9 25.1 - -

27 Uttar Pradesh 93 127.92 33 40.35

28 Uttarakhnad 23 98.4 16 79.25

29 West Bengal 1 5.25 - -

TOTAL 674 2,429.77 188 483.23
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subsidy for public sector as well as 
private sector SHP. For private sector, 
subsidy is released after successful 
commissioning and commencement of 
commercial generation from the project, 
to the Financial Institution (FI). The 
subsidy is given for the purpose of 
offsetting it against the term loan 
provided to the Indian developer.

Special financial subsidy for 
Watermills and setting up Micro Hydel 
Projects (up to 100 kW capacity) as 
below:
I.   For Watermills with only Mecha-
nical output Rs. 35,000/- per Watermill, 
for watermills with Electrical output (up 
to 5 kW) or, both mechanical and 
electrical output (up to 5 kW) Rs. 
1,10,000/- per Watermill;
ii.   For  Micro Hydel Projects up to 
100 kW Capacity;
iii. For projects located in International 
Border Districts Rs.1,00,000/- per kW;
iv.  For  projects located in hill States 
and other less developed states Rs. 
80,000/- per kW;
v.  Other States (other than iv above) 
Rs. 40,000/- per kW.

The grid interactive small hydro 
power projects up to 25 MW capacity, 
both in public as well as private sector, 
are given subsidy(Table 7).

The subsidy is released after 
completion of the project.

The project when commissioned is 
required to be tested for its performance 
by Alternate Hydro Energy Centre 
(AHEC), Indian Institute of Technology 
(IIT) Roorkee. The subsidy is released 
after project attaining 80 per cent of the 
envisaged generation, as per DPR  for 
three consecutive months, performing 
with  prescr ibed eff ic iency and 
equipments installed as per standards.

In order  to  ensure project  
quality/performance, the MNRE has 
been insisting on the power producers to 
adhere to IEC/International standards 
for equipment and civil works. The 
subsidy available from the Ministry is 
linked to use of equipment     manufac-
tured to IEC or other prescribed 
international standards. The equipment 
in the project is required to confirm to 
the following IEC standards(Table 8).  

c) Performance Testing of 
Completed Projects

d) Standards for Small Hydro
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Table 6   SHP Development in India

Category of projects Number of projects Installed Capacity (MW)

Commissioned 674 2,430

Under Construction 188 483

Future projects 4,668 11,653

Total 5,530 14,566

States located in the Himalayas Rs 22.5 million x (C)^0.646

Other States Rs 15.0 million x (C)^0.646

Equipment Standards

Turbines and generator
(rotating electrical machines)

IEC 60034 – 1: 1983
IEC 61366–1: 1998
IEC 61116–1992
IS: 4722-2001 
IS 12800 (part 3) 1991

Field Acceptance Test 
for Hydraulic performance of turbine

IEC 60041: 1991

Governing system
 for hydraulic turbines

IEC 60308

Transformers IS 3156 – 1992
IS 2705 – 1992
IS 2026 – 1983

Inlet valves for
 hydro power stations & systems

IS 7326 - 1902

Table 8   Standards Applicable for SHP Project

Table 7  Subsidies given in India
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Figure 1   Small Hydropower Potential in India
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Where 'C' is the installed capacity of the project in MW

4.6 Impact of Support Measures 
on Capacity Addition

4.7 State Policies to Promote 
Development of Small Hydropower

The above measures have resulted 
in establishment of new SHP capacity. 
The subsidy has proved be an 
important incentive as evident from the 
figure 2.

MNRE has issued guidelines to 
the State Governments for training 
policy for small hydro and renewable 
energy development. The main features 
of the policies are given below:

a)19 States namely Andhra 
Pradesh, Assam, Bihar, Haryana, 
Himachal Pradesh, Jammu and 
Kashmir, Jharkhand, Karnataka, 
Kerala, Madhya Pradesh, Maharashtra, 
Mizoram, Orissa, Punjab, Rajasthan, 
Tamil Nadu, Uttarakhand, Uttar 
Pradesh and West  Bengal have 
announced policies for setting up 
commercial SHP projects through 
private sector participation. The 
facilities available in the States include 
wheeling of power produced, banking, 
buy-back of power, facility for third 
party sale, etc.

b)Charges of power wheeling 
vary from 2% to 5% of the power fed 
to the grid or generated.

c)Power banking is permitted by 
many for a period of one year but in 
some cases it is for 6 to 8 months.

d)Buy back of SHP power per 
unit generally at the rate of Rs. 2.85 in 
HP although in the case of Gujarat it is 
Rs. 1.75, Kerala Rs 2.50, Punjab Rs 
3.01, Uttarakhand Rs 2.75, Rajasthan 
Rs. 2.75. Many States provide for 
annual escalation of the rates.

e)Most States except Kerala, 
Tamilnadu, and West Bengal permit 
sale of power to third parties. Himachal 
Pradesh allows sale of power to third 
parties outside the State.

f)States provide other conce-
ssions such as lease of land, exemption 
from electricity duty and entry tax on 
power generation equipment.

g)Some States do not levy any 
water charges while some levy it as a 
percentage of electricity tariff.

h)All States have appointed 
coordinating agencies to facilitate the 
participation of developers.

I)Some States have prescribed the 
minimum quantum of power produced 

from renewable sources that the State 
Distribution Licensee must purchase.

General problems in executing 
SHP projects in India are summarised 
below:

a)Forest clearances;
b)Delay in issuing license like 

blasting, stone crushers, quarrying of 
river;

c)Lack of liaison and coordination 
(with multiple cooperation);

d)Delay in design drawings;
e)Political (change of parties);
f)Labour laws;
g)Lack of involvement of local 

people;
h)Shortage of local labour, local 

cont rac tors ,  qua l i ty  assurance ,  
manpower;

i)Resettlement and Rehabilitation 
(R&R) issue in some specific cases;

j)Lack of awareness of utilizing 
power potential on existing water 
supply schemes and irrigation water 
releases;

k)Lack of awareness and legal 
tools with state government to regulate 
minimum flows in the streams.

The procedure that needs to be 
followed by a Power Producer for SHP 
development is given below in brief:

a)Smal l  Hydro  i s  a  s t a t e  
government subject and hence state 
government allots the sites.

b)Site  may be ready with 
investigations and even Detailed Project 
Report. It is equally likely that no data 
is available.

c)Sites are allotted to private 
s e c t o r  o n  M e m o r a n d u m  o f  

4.8 Problems Being Faced in Execution 
of Small Hydro Projects

4 . 9  P r o c e d u r e  f o r  S H P  
development

Figure 2  Year Wise Capacity Addition for SHP in India

Year

Understanding (MOU). Independent 
Power Producers (IPP) who may be 
interested are invited to make their 
offers in response to advertisements 
issued by the state government through 
its Nodal Agency.

d)All proposals for SHP projects 
are techno-economically appraised and 
approved at the state level.

e)Implementation agreement, 
power purchase agreements are drawn 
between IPP and state utility.

f)State Electricity Regulatory 
Commission approves the price of 
power produced.

g)Environment clearance not 
required for projects below and up to 
25 MW.

Activities involved and time taken 
for SHP project is summarised in Table 
9.

There are some risks associated 
with SHP Development and are listed 
in table below. The steps that need to 
be taken to mitigate the risk is given in 
the mitigation Column of Table 10.

According to an estimate, a plant 
of 1 MW (an average size) requires the 
human resource as given in Table 11 in 
its various stages.

Due to rather difficult conditions 
in the areas where hydropower source 
exist the volunteers to take up 
hydropower as their field of expertise, 
are not easily available. Training local 
people especially at Diploma & 
Technician level may be a feasible 

4.10 Activities and Expected Time 
Taken for Small Hydropower Project 

4.11 Risks in SHP Development

4.12 Manpower Requirement for 
SHP

4.13 Availability of Manpower for 
SHP Development

option. Designing multi disciplinary 
specialist course(s) at different levels 
to match the requirements is required.

The number of consultants 
providing Consulting Services in the 
Small Hydropower Sector is rather 
small compared to the potential sites. 
However, consultancy services in the 
field of small hydro projects are 
a v a i l a b l e  f r o m  a  n u m b e r  o f  
Government / private consultancy 
organizations. The Ministry is 
strengthening technical institutions to 
provide such services. AHEC, IIT 
Roorkee is providing full range of 
technical services in the field of small 
h y d r o  i n c l u d i n g  s u r v e y  a n d  
investigation, DPR preparation, project 
design etc. On site testing facility has 
been created at AHEC to test SHP 
stations for their performance. A Real 
Time simulator has been set up at 
AHEC which is providing hands on 
experience to operators of SHP 

4.14 Consultancy in SHP Sector

Figure3:The 2×1500 kW Manal SHP project, a Run-of the 
River type,Commissioned on April 2005, 

in Himachal Pradesh,India

-
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Inside the powerhouse,Manal SHP
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Clearance for Environment 4-12 month concurrently

Power Purchase Agreement 2-4 month concurrently

Clearance from Different 6 months concurrently

Preparation of Plan for Resettlement & Rehabilitation 
(R&R)

Normally not involved

Financing 3-6 month concurrently

C Implementation 

Construction License 2-3 months

Engineering design & construction drawings 3-6 month concurrently

Equipment Supply 8-16 month concurrently

Civil Works Construction 10-18 months concurrently

Resettlement & Rehabilitation (R&R) Normally not involved

Commissioning 12-24 months concurrently

D Post Commissioning

Receipt of Payment from Utility / Trading / User 1 month

Refund of Borrowing to Financial Institution(s) As per schedule

Activities Expected Time Taken

Approval of DPR 4-6 months

Land Acquisition - Forest 
Land Acquisition - Civil 
Land Acquisition - Private

6- months
4-12 months
4-12 months

Activities Expected Time Taken

A Administrative

Advertisement Yearly

Allotment 6 months to one year

Signing of Implementation Agreement 1-3 months

B Pre-implementation

Detailed Investigation & Surveys 4 months - 2 years

Pre feasibility Report (PFR) 1-3 months

Detailed Project Report (DPR) 3-6 months

Table 9   Activity & Expected Time Taken
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experience to operators of SHP stations. 
It is the first SHP simulator in the 
country. The simulator is capable of 
replicate all conditions of a hydro 
power station. AHEC is offering regular 
training programmes for operators and 
engineers of SHP stations.

Our academic institutions impar-
ting engineering education continue to 
turn out in adequate numbers trained 
professionals. The state of art in every 
aspect of Hydropower – be it survey, 
investigation, design, construction 
/execution including the supposedly 
sophisticated work of tunnelling, 
testing, commissioning, O&M, socio-
economic is available with our 
professionals and is done by Indian 
professionals. The tools for using the 
appropriate state of art also are 
available. Electrical & mechanical 
equipment including turbines and 
controls are being manufactured in 
India. Should it be necessary to use 
equipment not manufactured in India, 
our professionals have the ability to 
determine specifications of equipment, 
invite offers, select, test and erect, 
operate and maintain it. Above all there 
are institutions which keep themselves 
abreast of the latest developments, 
conduct research and development, 
offer regular educational programmes. 
They also organize training for 
professionals engaged in hydropower 
deve lopment .  Ind ian  academic  
institutions also organize international 
training programmes in which the 
engineers from the developing and 
developed world participate.

Now that the private sector is 
coming in a big way to participate in 
this sector, it would seem that the 
consulting sector would in the future 
will grow.

India  has  a  wide base of  
manufacturers of equipment for small 
hydro power projects.  State-of-the-art 
equipment is available indigenously. 
Eight manufacturers fabricate almost 
the entire range and type of SHP 
equipment. Manufacturers' capacity is 
estimated at about 250 MW per year. In 
a d d i t i o n ,  t h e r e  a r e  a b o u t  5  
manufactures that are producing micro 
hydroelectric and watermill equipment. 

4.15 Manufacturing Status

4.16 Performance Testing and 

Evaluation

4 . 1 7  S t a n d a rd s  f o r  S H P  
Development

4.18 Decentralized SHP Projects

Since 2003,MNRE introduced the 
concept of testing and performance 
evaluation of SHP projects with the 
release of subsidy with aim of 
improving the quality and performance 
of Small Hydro Power (SHP) stations.

To make Small Hydropower cost 
effect ive and rel iable,  quali ty 
standards, guidelines and manuals are 
required covering entire range of SHP 
activities. Necessity of the standards/ 
guidelines and manuals was long felt 
by developers, manufactures, consul-
tants, regulators and others. AHEC has 
been entrusted to prepare the 
standards, guidelines for SHP through 
consultative process recently.

The rural energy scenario in India 
is characterized by inadequate, poor 
and unreliable supply of energy 
services.  Realizing the fact that mini 
hydropower projects can provide a 
solution for the energy problem in 
rural, remote and hilly areas where 
extension of grid system is compara-
tively uneconomical, promoting mini 
hydro projects is one of the objectives 
of the Small Hydro Power programme 
in India.  A number of mini/micro 
hydro projects have been set up in 
remote and isolated areas, mainly in 
Himalayan region. While these 
projects are developed by various state 
agencies responsible for renewable 
energy, the projects are normally 
maintained with local community 
participation. A number of tea garden 
owners have also set up such micro 
hydro projects to meet their captive 
requirement of power. 

Water wheels have traditionally 
been used in the Himalayan regions for 
rice hulling, milling of grain and other 
mechanical applications. These water 
mills are normally of very old design 
and work at very low efficiencies. It 
has been estimated that there are more 
than 1.5 lakh potential water mill sites 
in the Himalayan regions of India. 
With the R&D efforts, new and 
improved designs of water mills have 
been developed for mechanical as well 
as electricity generation of 3-5 kW. 
These designs were tested at AHEC, 
IIT Roorkee and have been replicated 

Constructions Risk Insurance 
Turnkey contract 
Performance guarantees 
Liquidated damages on non-performance 
Good engineering design 
Good supervision 
Good construction experience 

Performance Risk Insurance 
Warrantees 
Out sourcing of O&M
Trained manpower 
Availability of spares and others

Power Evacuation Risk Disciplined grid 
Stable grid 
Good regulation 

Financial Risk Long term financing 
To have better understanding by FIs 
Good power purchase agreement 

Delayed Disbursement 
Delayed Receipts from Sale

Risk Suggested Mitigation 

Hydrological Risk Long time series data 
Good quality rainfall- run off modelling 
Sustainable Watershed management 
Good availability of resource data,maps 
Good quality data

Geological Risk Detailed investigations 
Catchment treatment 
Good engineering design 
Good construction practice

Table 10  Risks and Suggest Mitigation for SHP Development

Table 11  Manpower Requirement for SHP

Stage Education Level

Engineering Diploma in Engg Technician (ITI)

Planning 1 1 2

Design 1 1 --

Execution ½ 2 1

O&M ¼ 1 4

Total 2.75 5 7
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by 6-7 small scale manufacturers.  Local organizations such 
as the Water Mill Associations, cooperative societies, 
registered NGOs, local bodies, and State Nodal Agencies are 
being  encouraged to install watermills in their areas. A 
number of NGOs are now propagating water mills for 
electricity generation to meet small scale electrical 
requirements of villages. The state of Uttaranchal has taken a 
lead in setting up electricity generation watermills and over 
500 such watermills were installed in remote and isolated 
areas of the state. A mass movement with community 
participation to install electricity generating watermills is 
now underway in Uttaranchal.

With the constant efforts of the government and techno-
economic viability with some preferential treatment, small 
hydro has emerged as a viable business option over these 
years. Over 130 private sector small hydro power projects 
are now operational in the country on canals as well as small 
rivers. It is expected that the growth of small hydro would be 
at 250~300 MW per year in the coming years. 
Simultaneously, micro hydro projects have also emerged as a 
reliable source of electricity generation for remote and 
isolated areas. Efforts are being made to strengthen 
hydrological data base and identify new potential sites on 
one side and evacuation facilities on the other for effectively 

4.19 Conclusions

Mr. Arun Kumar,Head, Alternate Hydro Energy Centre,
Indian Institute of Technology Roorkee, Uttarakhand, India
Mr. Vinay Shankar.Consultant & Former Secretary, 
Government of India, Gurgaon

harnessing small hydro potential in the country. Trained 
manpower and good equipment manufacturing base exists to 
cater growing needs of the sector.  Appropriate selection of 
site and sizing of projects to give higher plant load factors 
are considered important for further improve economic 
viability of commercial SHP projects.
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 Electrification process in Latin America started right at the beginning of 20 Century.
A large number of (then) small communities installed and operated small hydro power stations to cover their local, 

mainly household needs, taking advantage of the vast hydroelectric potential available.
By the half of the century, fast growing energy demand led to construction of large and more efficient, mainly hydro 

power stations, and high voltage grids. The large majority of ageing, poorly maintained and inefficiently managed SHP 
stations was shot down and abandoned.

One hundred years later, the pendulum of electric sector history is turning back toward SHP. Environmental changes and 
technological developments are speeding up use of clean energy from renewable sources, especially small hydro.

First part of this paper is an introductory review of SHP historical development in the context of electric power sector 
development.

Second part gives a world wide prospective look to small hydro development, as compared to large hydro and other 
renewable energy sources. 

Third part discusses environmental and technical issues which are leading to a strong, worldwide comeback of SHP and 
describes barriers opposing SHP development which are to be removed in order to achieve optimal use of SHP potential in 
Latin America. 

Finally, the role and activities of the Latin American Center on SHP – CELAPEH – to promote SHP development in the 
region are briefly mentioned.

Latin America, SHP Potential, Perspectives, CELAPEH

I   Introduction

orldwide electric 
power development 
started during the 

thWsecond half of 19  
century through construction of small 
hydroelectric power stations (SHP) to 
serve isolated, low consumption load 
centers.

thEarly in 20  century began the 
interconnection among load centers and 
generation centers through construction 
of high voltage transmission lines and 
large size power stations. Such process 
increased dramatically by the middle of 
the century to supply high energy 
demands required by accelerated 
industrialization.

Large  power  ( the rmal  and  
hydroelectric) stations, as compared to 
small ones, allowed for scale economies 
in the sense of lower generating costs 
and lower unit costs per installed 
capacity. Resulting energy surpluses 
were then conveyed to smaller cities 
traditionally served by small power 
stations. As a result of such lower 
generating costs, local generation 
became less and less attractive. Small 

SHP Development Perspectives and Potential Optimization
 in Latin America

power stations became obsolete and 
many of them were closed down or 
abandoned.

Research and technology develo-
pment were focused on construction of 
huge dams, extra large electric 
machines and extra high voltage - large 
capacity - transmission lines.

However, around the 80ths almost 
all feasible sites for construction of 
large hydroelectric power stations 
(LHP) in industrialized countries had 
been developed and environmental 
impacts due to large dams and 
reservoirs became evident. During the 
last 20 years construction of LHP 
stations in industrialized countries 
practically came to an end.

Moreover, during the last decade, 
adverse climatic changes caused by use 
of fossil combustion resources for 
energy production and scarcity or price 
instability of such resources have 
forced to search for alternative, cleaner 
energy sources, among them hydro 
power.

Therefore, energy producers and 
project developers are focusing more 
and more their interest on the large, 
still untapped, SHP potential, specially 
in Asia and Latin America. Nowadays 
also in Africa.

II   Prospective Look
A. Large Hydro Stations
Feasible sites for LHP have 

become more and more scarce. As 
already mentioned, almost no LHPs 
have been constructed during the last 
20 years in developed countries. In 
some regions there is still LHP 
potential, but technical difficulties and 
environmental constraints render their 
construction costs extremely high. 

In the short and medium term, 
higher and higher energy prices will 
likely foster construction of new LHP 
projects and upgrading of existing 
ones. In the long term, however, 
environmental impacts associated to 
LHP will increase public opposition to 
construction of new stations. Moreover, 
potential LHP sites will be more 
diff icul t  to  access ,  geological  
conditions more complex, construction 
works more difficult and environ-
mental protection measures more 
expensive. Therefore, potential LHP 
sites will become technically less 
feasible and economically less attrac-
tive.

At present, SHP is regarded in 
many countries merely as one among 

B. Small Hydro Stations
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(Source: The 5th  Hydropower For Today Forum,
11 May 2009)

he European Inves-
tment Bank (EIB) is 
loaning € 134m (￡T122m) to four projects 

in China that it estimates will remove 
830,000 tons of CO  emissions from 2

the atmos-phere.
Although the EIB usually only 

funds projects in Europe, it signed an 
agreement with China in 2007 that 
allowed it to provide € 500m of 
funding for projects there.

One of the projects will see a 
loan of €31m to transform the heat 
system of the city of Jinan from a 
steam supply to hot water supply, 
improving the energy efficiency of 
the whole system by reducing heat 
loss by 46 per cent and water 
consumption by 16 per cent.

EU Bank Loans €134m to China 
Carbon Reduction Projects

The second loan of €29m will 
see the installation of renewable 
street, building, landscape and lawn 
lighting in Chaoyang City. Solar 
p o w e r w i l l b e h a r n e s s e d b y 
photovoltaic modules, and stored in 
batteries till the night time. 

A third loan of €40m will fund 
10 small-scale hydropower plants, 
with a total capacity of 62MW, in 
Yichang City.

And a fourth loan of €30m will 
see the construction and operation 
o f  a  s o d i u m c a r b o n a t e  a n d 
ammonium chloride co-product 
plant, using the CO  currently 2

vented from an existing fertiliser 
complex, in the Qiaokou Township.

The project will allow the use 
of residual heat, waste gas streams 

and solid residues to produce energy, 
thus increasing the energy efficiency 
of the production facilities.

A l l p r o j e c t s w i l l s e e k t o 
generate carbon credits under the 
clean development mechanism. The 
credits will be kept by the project 
owners and sold rather than coming 
to the EIB, mitigating some of the 
costs of capital investment.

Since the signature of the China 
Climate Change Framework Loan in 
2007, 20 project schemes received 
EIB funding for a total amount of 
€334m resulting in annual CO  2

emission reductions of 1.57 million 
tons annually.

(Source: HRW)

More than €334m loaned through China-EU scheme since 2007, reducing emission by 

1.57 million tons annually. Tom Young, Business Green, 01 Dec 2009
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several renewable energy sources. 
Construction unit costs are still higher 
than for LHP and up to now fossil fired 
stations were in many cases more 
attractive due to shorter construction 
times and smaller investment costs.

Such scenario shall dramatically 
change in the medium term, since:

1. Climatic change impacts and 
unstable (likely increasing) oil, gas and 
coal prices will render prohibitive 
energy production based on fossil fuels 
combustion.

2. Environmental impacts and 
technical difficulties associated to LHP 
will, as already mentioned, signifi-
cantly increase construction costs and, 
therefore, energy prices.

3. Alternative renewable energy 
sources (solar, wind, hydrogen) will 
still face technical and economical 

constraints. In spite of fast increase in 
the number of projects on execution, 
their share of the whole energy basket 
will remain low.

4. Technological developments 
applied to SHP construction and 
operation will significantly reduce SHP 
energy production costs.

Therefore, construction of SHP 
projects will increase at a step up rate, 
specially in the medium term. A turning 
point in the electric power generation 
history is close to be achieved and SHP 
comeback is already in sight. Latin 
America, with its huge hydroelectric 
potential and wide rural areas, is now 

attracting the interest of electric 
utilities and private investors toward 
SHP.

Two activity areas are key to 
achieve optimal development of 
available SHP potential in Latin 
America, namely: a) extensive use of 
modern, SHP fostering technological 
developments, and b) removal of 
political, regulatory, environmental and 
conceptual barriers opposing or 
slowing SHP development. They are 
discussed in the following sections:

In large countries like China, 
India, Canada and Brazil, extensive use 
of technology developments applied to 

design, construction and operation of 
SHP has led to a strong increase in the 
number of SHP projects executed. 
Some of these developments and their 
positive impact on the main components 
of a SHP project are discussed in this 
chapter.

T r a d i t i o n a l  m e t h o d s  f o r  
identification, layout and evaluation of 
potential sites for hydroelectric 
projects are generally long and 
expensive, specially for sites located in 
mountain areas with difficult access. 
For small hydro developments such 
costs are usually very high as 

III  Optimizing SHP 
Potential Development

A. Technological Applications to 
Foster SHP Developments

1  Sites Identification

compared to potential benefits. For 
such reason, detailed charts or data 
bases of suitable sites for SHP are 
scarce or practically non existing, 
specially in developing countries.

However, modern geo positioning 
systems, based on aerial or satellite 
photography and sophisticated software 
and data processing tools, allow for fast 
and highly accurate identification, 
measuring and evaluation of the whole 
hydro potential at any particular area.

Such  appl ica t ions  l ead  to  
significant savings in terms of time and 
costs while searching, evaluating and 
defining suitable sites for SHP 
developments.

Even though physical construction 
of water intake structures has not 
s ign i f ican t ly  changed ,  modern  
telemetry and remote control systems 
now allow for installation of water flow 
regulation equipment which optimizes 
use of available water resource.

Problems commonly associated to 
open channels for SHP installations 
(Geological instability, landslides, 
blockades) can now be largely avoided 
through the use of buried light weight 
synthetic material pipes.

Innovative equipment and systems 
have been recently implemented on 
water reservoirs and charging tanks for 
SHP installations in order to increase 
water head and water storage capacity. 
Some of them are:

I n f l a t e d  w e i r s  o r  r u b b e r  
dam/weirs, as they are also called, are 
rubber bags fixed over the crest of 
dams or weirs. When they are inflated, 
dam high is increased and additional 
water volume can be temporary stored. 
Inflation/deflation can be automatically 
regulated.

In the case of irrigation channels 
with low high dams, an integral siphon 
intake provides a smooth water path 
between headwater and tail water 
which allows for installation of a SHP 
turbine – generator group using the 
head difference created by the siphon 
tube.

2  Civil Works

2.2 Conduction Channels

2 .3  Water  re servo i r s  and  
Charging Tanks

2.1 Water Intake Structures

a) Inflated Weirs

b) Siphon Intake

3  Penstock
New, light weight synthetic 

materials provide a flexible, easy to 
install penstock for SHP installations. 
This approach is specially useful in 
isolated and hardly accessible sites, 
since pipe sections do not require heavy 
transport vehicles, cost expensive 
support structures or heavy installation 
tools.

Formerly, SHP stations were 
constructed using the same classical 
turbine types used with LHP (Pelton, 
Francis, Kaplan). Nowadays, SHP 
turbine constructors have adapted and 
improved other already existing turbine 
types and have developed new ones. A 
few examples of currently used turbines 
are mentioned hereunder:

While keeping classical configura-
tion of the runner, manufacturers have 
developed innovative water flow 
direction and regulation, thus improving   
turbine efficiency within a wide range 
of load levels.

Cross flow turbines (or Michell 
Banki, as they are also known) are 
preferably used for SHP with maximum 
capacity of 1,000 kW and net head 
between 10 and 50 meters.

Several types of axial flow 
turbines have been recently adapted and 
used in large numbers of SHP stations, 
specially in India and Russia. Some of 
these are:

�Stra (Stra flow): Specially used 
with net head between 2 and 50m and 

3water flow between 3 and 20m /s.
�S Type: Mainly employed with 

net head between 2 and 20m and water 
3flow between 3 and 30m /s.

�Bulb Type: Special for stations 
wit net head between 1.25 and 25m and 

3water flow between 3 and 70m /s.

With SHP stations working at 
relatively constant head and water flow, 
a centrifugal pump is frequently used as 
turbine.

Among new developments ,  
following are worth to be mentioned:

Do not transform static into kinetic 
energy, but use directly kinetic energy 

4   E l e c t r o  M e c h a n i c a l  
Equipment

4.1 Turbines

a) Cross Flow Turbines

b) Axial flow Turbines

c) Centrifugal Pumps

d) Zero Head Turbines

of the rivers flows. Efficiency is low 
but construction and installation is 
quite simple, as it practically does not 
require civil works.

Rather than a turbine is an 
integrated and completely sealed 
turbine – generator set which is 
submerged into a water body like a 
reservoir or channel.

The set has been developed to 
work with net heads between 2 and 
15m and water flows between 3 and 

3100m /s.

Specially interesting in this area is 
the use of induction motors for SHP 
installations. Such practice allows for 
significant savings in terms of 
equipment costs, engineering and 
maintenance.

Modern, PLC based supervision 
and control systems, combined with 
advanced technology communication 
systems working over Internet  
platforms represent one of the most 
significant milestones in the new era of 
SHP development. Functional and 
cheap, they allow for a comfortable 
supervision and efficient operation of 
the power station and as a result 
important savings on operation and 
maintenance costs.

In spite of above mentioned 
technological developments, in many 
countries SHP development has been 

e) Eco Bulb

4.2 Generators

5  Supervision and Control 
Systems

B. Removal of SHP Development 
Barriers

delayed or slowed down due persis-
tence of inhibiting factors or barriers. 
They are to be eliminated or overcome 
in order to optimize SHP potential 
development. Such barriers, and 
measures to eliminate or overcome 
them, are discussed below:

The still in many countries 
applied expansion model, based on the 
construction of large power stations 
and high voltage transmission lines to 
feed large load centers and extension 
of low voltage circuits to sell energy 
surpluses to small, rural load centers 
has led to the perception that 
construction of SHP stations to feed 
these rural load centers is not required. 
However, such model does not provide 
total electricity coverage to the most 
isolated rural zones in Latin American 
countries, since investments required 
for construction of long and difficult 
sub transmission and distribution 
circuits can not be paid back through 
the sale of the small energy quantities 
demanded at these zones.

Model drawbacks became evident 
in China about 40 years ago, when 
rural electricity coverage was about 
30%. Thanks to a new expansion 
model, based on massive construction 
of SHP stations and local grids, 
electricity coverage achieved over 
90%.

A change of paradigm is thus 
required in many developing countries, 
introducing a new model based on the 

1   General Barriers
1.1 The Electric Power Sector 

Development Model
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concept of distributed generation and 
extensive use of available potential for 
SHP stations.

Structured on the basis of tradi-
tional expansion model, regulatory 
framework applied in most Latin 
American countries ignores the 
specific conditions of SHP and, 
therefore, does not encourage but 
rather inhibit SHP development.

Again, a common approach, 
specifically oriented to incentive SHP 
development, shall be discussed and 
implemented  by the  country ' s  
regulatory agencies.

Similarly, commonly applied 
environmental framework does not 
t ake  i n to  accoun t  s i gn i f i can t  
differences between LHP and SHP in 
regard to environmental impact, and 
penalizes the last with heavy, not 
justified restrictions, which render even 
more expensive and in many cases 
unfeasible execution of SHP projects.

Removing environmental regula-
tion barriers is harder than energy 
regulation barriers, since environ-
mental authorities are less acquainted 
with specific energy issues. Water use 
permit procedures are quite diversified 
but  with almost  no except ion 
cumbersome, time consuming and 
slow.

A lot of education and informa-
tion work is to be made to harmonize 
environmental regulation, as well as to 
simplify and speed up water use 
permits procedures.

In a large majority of Latin 
American countries state policies 
regarding electricity service have been 
based on two main principles:

a) Support to the traditional 
electrical sector expansion network 
w h i c h ,  a s  a b o v e  m e n t i o n e d ,  
encourages construction of large power 
stations and extension of transmission 
networks.

b) Economic subsides to the low 
income energy users.

Model drawbacks and scarce 
government financial resources to 
support subsidized energy prices have 
led to disappointing results, as 

1.2 Electric Sector Regulation 
Framework

1.3 Environmental Regulation

1.4 Government Policies and 
Legal Framework

reflected by low energy consumption, 
specially in the rural zones.

Governments shall be called to 
change policies toward an energy 
supply model for rural areas, more 
adapted to their particular needs, and 
introduce new laws which also 
encourage more active participation of 
the local communities. Chinese model, 
successfully implemented in mountain 
areas and based on extensive use of 
SHP energy, shall be taken as a 
reference. Several countries have 
a l ready issued laws incent ive  
development of renewable energy 
sources, but a common approach for 
the whole region, specifically applied 
to SHP shall be striven.

Among several aspects preven-
ting optimal execution of SHP projects 
in Latin America, following are worth 
to be mentioned:

1) Scarcity of SHP experienced 
people and generally low qualification 
level of human resources in rural areas.

2) Traditional(LHP oriented) 
design criteria and construction 
methods.

3) Limited financial resources 
and restricted access to credit of local 
communities and private owners in 
rural areas.

4) Little industrial capacity for 
local manufacturing of major electro 
mechanical equipment.

5) High costs and low quality of 
operation and maintenance of SHP 
stations.

A comparative analysis (not 
included in this paper) of large versus 
small hydro outlined important 
differences regarding main issues, like:

�Basic goals
�Financial issues
�Civil works
�Equipment
�Energy transmission system
�Environmental and social 

impacts
Analysis concluded that LHP and 

SHP are two different business with 
different markets and basic goals, 
different technical and financial 
requirements, as well as different 
environmental and social impacts.

Now, while assessing renewable 

2  Speci f ic  SHP Project  
Execution Barriers

3  Big Brother Large Hydro

energy alternatives, analysts usually 
oversee above differences and look at 
hydro power as a whole. As a consequ-
ence, typical LHP drawbacks (high 
investment levels and financial 
requirements, long construction periods 
and severe environmental impact) are 
also attached to SHP and, therefore, 
SHP losses attractivity when compared 
to other renewable energy sources.

In order to improve SHP attrac-
tivity and optimize potential develop-
ment it is thus necessary to make 
persistent  efforts  to point  out  
differences between LHP and SHP to 
protect SHP from the bad image 
generally associated to hydro power.

CELAPEH is fully aware such 
barriers and committed to work to 
search and find effective solutions, as 
indicated in the next section.

Basic objective of the Latin 
American Center on Small Hydro – 
CELAPEH – is to promote SHP 
development in Latin America, 
specially in the rural areas, in order to 
provide environmentally sound and 
affordable electrical energy to the 
communities living in these areas. It 
has been created to become an effective 
instrument to create a fostering 
framework for accelerated and 
optimized SHP development in the 
region, through:

a) Extensive and efficient use of 
modern technologies to reduce time 
and costs in all phases of SHP projects 
execution process.

b) Joint efforts with SHP stakeh-
olders to remove existing barriers to 
SHP development.

To achieve his goal, CELAPEH 
has included a broad spectrum of 
activities in his work plan, including:

1. Cooperate to SHP potential 
assessment on local, countrywide and 
regional basis, and to create feasible 
projects banks.

2. Provide training to people 
involved in design, construction, opera-
tion, maintenance and management of 
SHP stations, as well as equipment 
testing and evaluation services.

3. Promote local manufacturing 
capabilities through technology transfer 

IV   CELAPEH´s Role, 
Activities and Projects

A  General scope Activities

Hangzhou Yatai Attended the XVIII CONIMERA in Peru

nvited by the organizing 
committee, Mr. Dong Dafu, 
Mr. Lin Ning and Mr. Xu Wei Ifrom Hangzhou Yatai Hydro 

Equipment Completing Co., Ltd. 
(briefed as Hangzhou Yatai), a sub 
company of Hangzhou Regional Center 
(Asia-Pacific) for Small Hydro Power 
(HRC) attended the XVIII National 
Congress on Mechanical and Electrical 
Engineering (briefed as CONIMERA) 

held in Lima, Peru from September 28 
to October 1, 2009.  Meanwhile, as one 
of the sponsors, Hangzhou Yatai 
exposed its expertise and capability for 
SHP (small hydropower) development 
on the Fair organized simultaneously.

CONIMERA, held bi-annually, is 
a great venue for engineers, electro-
mechanical equipment manufacturers, 
technical developers and providers etc. 
in Peru.  The XVIII CONIMERA is 
mainly concentrated on energy and 
sustainable development, and it covers 
hydropower, wind energy, solar power 
etc., and it also invited participation of 
equipment or technical service 
provider from abroad including 
Germany, Canada, Switzerland and 
China.  Mr. Lin Ning, Deputy General 
Manager of Hangzhou Yatai delivered 
a presentation called “SHP Equipment 
Manufacturing in China and HRC's 

Contribution to SHP Development” on 
this congress.

During their stay in Lima, 
meetings with more than 10 customers 
have been arranged by Consorcio 
Proyec, the representative of HRC, and 
two contracts expect to be signed in the 
near future.

( By Lin Ning)

agreements.
4. Advice and support Latin 

American governments, regulatory 
agencies and environmental authorities 
to formulate and implement policies 
aimed to foster rural electrification 
programs based on renewable energy 
sources and specially on small hydro.

1. Help local  governments,  
communities and private developers to 
identify, evaluate and formulate SHP 
projects.

2. Carryout technical and finan-
cial feasibility studies for public and 
private SHP projects developers.

3. Promote execution of feasible 
projects, searching for financing 
sources, assembling financial packages 
and, in special cases, participating as 
shareholder.

4. Coordinate and manage proj-
ects execution upon request from 
public, private and institutional 
stakeholders.

5. Provide operation and mainte-
nance services.

B  Project Execution Activities

C  

D On Going Projects

Strategic Lines
Above mentioned goals and 

activities are directed to two strategic 
lines:

1. Micro hydroelectric stations 
for isolated communities, outside from 
electric interconnection networks.

2. Mini hydro and small hydro 
stations to be interconnected with 
regional and national grids.

In order to achieve concrete resu-
lts from above mentioned activities, 
CELAPEH has defined a set of specific 
projects, including:

1. Umbrella project for micro 
stations. Includes identification, 
financing and construction of 10 micro 
power stations located in isolated areas.

2. Set of mini and small power 
stations for private and municipal 
developers.

3. Training center on small 
hydro.

4. Technology development 
center for SHP.

5. Local manufacturing facilities 
for main electro mechanical equip-
ment.

6. Centralized operations and 
maintenance facility.

7. Standard model for assess-
ment and evaluation of optimal SHP 
potential.

CELAPEH is currently searching 
for partners and resources to execute 
above mentioned projects.

Mr. Carlos Velasquez
General Director, Latin American Center for SHP (CELAPEH),
Medellin, Colombia
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T h e S c o t t i s h g o v e r n m e n t 
reports that Scotland's hydropower 
potent ia l i s near ly double the 
amount previously estimated, with 
small hydro playing a key role in 
hydro development and job creation.

A recently-published update on 
a 2008 study on Scotland's hydro 
resources estimates there could be 
1.2 GW of potential new hydro 
capacity in 7,043 hydro projects. 
This compares to 657 MW according 
to the 2008 study.

“There is a clear untapped 
potential for smaller, community 
hydro schemes which can create 
green energy and tackle climate 
change," said Energy Minister Jim 
M a t h e r s .  " W h i l e  l a r g e - s c a l e  
renewable energy development is 
helping drive economic recovery, 
there could also be substantial 
economic and social benefit from 
micro-hydro schemes." The British 
Hydropower Association (BHA) 
said it welcomes the publication of 

Small Hydropower Projects Bolster 
Scotland's Hydro Potential

the Scottish government's recent 
repor ts regard ing hydropower, 
i n c l u d i n g  " T h e  E m p l o y m e n t  
Poten t ia l o f Scot land ' s Hydro 
Resource.”

BHA Chief Executive David 
Williams said "We are particularly 
pleased that the renewable policies 
that have been put in place since the 
major "Scottish Hydro Resource 
Potential survey," published in late 
2008, have increased the number of 
financially-viable hydro projects. 
This increase, which is mainly due 
to the wider acceptance of micro-
hydro generation, boosts the overall 
generation capacity from 657 MW 
to 1,204 MW, which would generate 
up to 4 million MWh a year – up to a 
t h i r d o f S c o t l a n d ' s  d o m e s t i c 
demand.”

However, the report reviews 
different growth scenarios up to the 
year 2030, and the major bottleneck 
is in the amount of skill available in 
Scotland and the rest of the UK to 

Work is under way by five 
countries in Europe to develop a 
technica l ly and economical ly 
feasible volunteer method for 
certifying, or labeling, hydropower 
production that meets high environ-
mental standards.

The work, being carried out 
u n d e r t h e E u r o p e a n U n i o n ' s 
In te l l igent Energy – Europe , 
involves developing a general app-
roach for certification, discussed by 
all relevant stakeholders, then 
developing an operational metho-
dology to be tested by Italy and 
Slovenia. These are two of the 
European countries participating in 

European Countries to Develop
 Environmental Certification

the work. Other country partners 
are France, Slovakia, and Spain.

The certification methodo-
logy primarily will refer to existing 
plants, says Intelligent Energy – 
Europe. However, to allow a wider 
use of the results of the work, the 
partners plan to develop guidelines 
for decision-makers to use during 
planning and licensing procedures, 
and for plant developers to use for 
environmental impact assessment 
studies.

The work product is known as 
Certification for Hydro: Improving 
Clean Energy (CH2OICE). The 
work is to be complete in February 
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achieve worthwhile targets. 
To create jobs, meet renewable 

energy targets and fight climate 
c h a n g e ,  S c o t t i s h  a n d  U K  
government support is needed to 
optimize hydro development in 
several areas, the BHA reported. 
Those areas include, training in 
hydro skills, streamlining of the 
consents processes, removal of 
b u r e a u c r a c y ,  a n d  i m p r o v e d  
infrastructure. 

“Hydro is better placed than 
some o the r r enewable energy 
technologies and can accelerate 
quicker to meet demand," Williams 
said. "We have an existing hydro 
industry which before the rush for 
UK renewable energy development 
relied heavily on export work. Now, 
with a flourishing home market, we 
are well placed to provide the bulk 
of equipment and services required 
to maximize on this opportunity.”

 (Source: HRW)

2011. The budget for CH2OICE is 
EUR 1.35 million (US$2 million).

According to Intel l igent 
Energy – Europe, CH2OICE com-
pleents existing European Union 
tools such as Ecolabel, Eco-
Management and Audit Scheme 
(EMAS), Environmental Impact 
A s s e s s m e n t  ( E I A ) ,  a n d  
Sustainable Energy Action (SEA).

(Source:HRW)

N O C R e n e w a b l e s  
Corp., a subsidiary of 
the state-run Phili-Pppine Nat ional Oil 

Co., is looking for partners to 
develop at least 11 minihydro-
power projects with a combined 
capacity of up to 300 MW. 

Already, two projects are in 
advanced stages of development, 
6.8 MW Langogan in Palawan and 
a 7 MW project in Negros Oriental. 

PNOC Renewables President 

Philippines' PNOC Seeks Partners 
for 11 Mini-hydro Projects

Pete Maniego said the company 
would like to form a private-
sector partnership to develop the 
projects. 

“We will take on partners – 
either local or foreign partners,” 
Maniego said. 

He said the state-run company 
would like to implement at least 
four of the 11 projects in 2010. 

PNOC also may develop the 
23.5 MW Timbaban hydropower 
project in Ma. Cristina Madalag, 

Aklan, and the 17.8 MW Catuiran 
project in Calapan, Oriental 
Mindoro. These projects are 
expected to ease the looming 
power crisis in the Visayas. 
What's more, they are expected to 
displace a significant amount of 
d i e s e l  c o n s u m p t i o n i n t h e 
province of Mindoro.

(Source:HRW)

zech Republic-based 
manufacturing and 
e n g i n e e r i n g f i r m CMavel has announ-

ced the successful commissioning 
of the 862kW Finnholm hydroel-
ectric power plant in Finland, and 
the 1 .7MW Dobrzen plant in 
Poland.

Vaasa Engineerin g O y o f 
Finland had awarded Mavel the 
contract to supply one double 
regulated Kaplan bulb turbine to 
the Finnholm site, which is located 
on the Ähtävänjoki River and is 
owned by Oy Herrfors Ab. Mavel 
provided the steel intake and draft 
tube, hydraulic unit, lubricating 
and cooling system and the turbine. 
The KA1800K4 turbine has a 
runner diameter of 1800mm and 
four runner blades. 

The Finnholm project has net 
head of 5.35m and flow of 18.5 

3m /sec. The turbine contract was 
awarded in September 2008, work 
b e g a n i n O c t o b e r 2 0 0 8 a n d 
commissioning was in November 
2009. 

Small Hydro Projects Commissioned
in Finland and Poland 

For the 1.7 MW Dobrzen 
hydroelectric plant on the Odra 
River in the town of Dobrzen 
Wielki, Poland, Mavel provided 
two Kaplan double regulated 
horizontal PIT turbines type 
KP3200K3. The turbines have a 
runner diameter of 3200mm and 
three runner blades. Mavel also 
supplied generators, gearboxes, 
hydraulic units, lubrication and 
cooling systems, electrical and 
control systems, trash racks and 
cleaning machines

Dobrzen has net head of 1.9 to 
32.4m and flow of 96 m /sec. The 

project is owned by PGE Energia 
O d n a w i a l n a S . A . Wa r s z a w a 
(formerly ESP SA Warszawa).

(Source: IWP&DC)

ew small hydro 
schemes could 
be developed Ni n  S a m o a ,  

following the approval of 
feasibility studies on two 
potential sites on Savaii 
Island and three sites on 
Upolu.

Radio New Zealan d  
International reported that 
the Samoa Cabinet approved 
a contract to Egis Bceom 
International to find the 
most suitable sites for small 
hyd ro deve lopmen t s o f 
2MW or under.

(Source: IWP&DC)

Samoa Plans New 
Small Hydro Schemes 



 During 2009, in line with the overall guidelines of Scientific Outlook on Development, under the correct leadership 
of Ministry of Water Resources and Nanjing Hydraulic Research Institute (NHRI), all the staff of HRC made tremendous 
efforts on their work and have attained substantial achievements in international cooperation. Entrusted by the Ministry 
of Commerce, HRC held 3 SHP training workshops successfully, receiving 91 participants from 46 countries in the 
world. Besides, the international SHP cooperation was further strengthened and a series of hydropower projects 
successfully implemented, expanding foreign SHP market further. 

I International SHP 
training workshops

1. SHP Training Workshop

2. Training workshop for Small 

Hydropower Technology (Africa)

ntrusted by Chinese 
Ministry of Commerce, 
2009 TCDC Training EWorkshop on Small 

Hydropower was held during May 14 
and June 24 in Hangzhou. 32 engineers 
and technicians in the hydropower 
domain from 18 countries participated 
in this workshop.

Supplemented with such course as 
Orientation on doing business with 
China, this training workshop was quite 
favored among the participants. 

The overall evaluation of this 

workshop: excellent 78%, good 22% 

and pass 0%. 

Entrusted by Chinese Ministry of 
Commerce, 2009 TCDC Training 
Workshop on Small Hydro Power 

Technology (Africa) was held during 
October 15 and November 25 in 
H a n g z h o u .  3 3  e n g i n e e r s  a n d  
technicians in the hydropower domain 
from 14 African countries participated 
in this workshop. The preparation work 
commenced at the beginning of the 
year. A French-language training 
course was held every week among the 
Division of Foreign Affairs and 
Training. Appropriate translators and 
interpreters were hired. We had also 
kept close contact with Chinese 
embassies and coordinated with the 
recruiting work. As a result, the 
number of the participants is quite 
satisfactory. This workshop differs 
from others on the following points:

 (1) For better communication 
between the participants and their 
Chinese counterparts on experiences 
a n d  t e c h n i q u e s ,  w e  a r r a n g e d  
interpreters in the International 
Exchange Forum to interpret the 
national reports of the participants 
from French to Chinese with a purpose 
to make it possible the two-way 
communication between professional 

experts of HRC and participants. All 
the  par t ic ipan ts  made  earnes t  
preparations including contacting 
related departments in their respective 
countries, verifying materials, etc; one 
of the participants didn't get rest until 4 
o'clock in the morning preparing the 
materials. Compared with similar 
forums before, this one provided us 
with much richer and more detailed 
information which is very precious. 
This forum is not only an exchange 
platform on SHP  technology, but also 
a business conference for cooperation. 
According to the participants, the 
exploiting rates for water resources of 
most of the African countries are on 
average less than 10% with very few 
SHP technologies and capitals. It is the 
earnest aspiration of the participants 
that HRC would take part in the 
exploitation of hydropower resources, 
provide technical service and make 
investment on SHP projects in Africa. 
Representative of HRC expressed that 
HRC was very willing to make 
contributions to the development of 
SHP resources in Africa; please do get 
in touch with us if you need any 
technical support from us on concrete 
SHP project. 

In  the forum, part ic ipants  
expressed their gratitude to the 
Ministry of Commerce for sponsoring 
this workshop so that staffs on energy 
and hydropower from Africa could 
discuss and share experiences and 
achievements with SHP experts in 
China.  Mauri tanian part icipant  
Mohamed presented 30 Ouguiya 
(Mauritanian money) to Director 
Cheng of HRC so as to express his 
sense of gratitude.

HRC's Annual Report on Foreign Affairs 
in 2009 and Work Plan for 2010

(2) Solar energy. As is known to 
all, new and renewable energy which is 
efficient and clean is quite popular in 
the world today. To develop new and 
clean energy such  as hydropower, wind 
power and solar power is a key way to 
cope with energy crisis.  Accordingly, 
the organizer designated Zhejiang 
CHINT Solar Co., Ltd which produces 
efficient thin film solar energy, Si 
battery and subassembly, photovoltaic 
stations and other applying products as 
a fresh supplement to the study tours of 
this training workshop. This visit was 
quite beneficial to many of the 
participants. Africa has abundant solar 
energy resources but doesn't have the 
access to advanced science and 
technology to make use of it so far.  

Participants were quite passionate 
on solar energy technology; though they 
might be specialists on hydropower, 
they starved for knowledge and 
techniques to cope with current energy 
crisis. It is a topic of common concern 
to develop green energy and low-carbon 
economy; we are blessed with a shared 
goal, i.e. to build a cleaner world with 
more forceful power.

The overall evaluation: excellent 
48%, good 48% and pass 4%.

This extra training seminar 
entrusted by the Ministry of Commerce 

st stwas held from Dec 1  to 21 , 2009 in 
Hangzhou. 26 international participants 
from 14 countries took part in the 
workshop. 

Participants visited Three Gorges 
Project which is renowned as the eighth 
wonder in the world. And they can't 
help saying, “Chinese people made the 
largest hydropower station in the world. 
Nowadays China can produce advanced 
hydropower equipment which western 
countries. China makes a good showing 
for all other developing countries. 
Chinese people are great! ” The trip to 
Three Gorges Project has become 
unforgettable in their lives. We made 
small necessary adjustment to the 
training course according to the nature 
of the seminar for officials and added 
CDM, SHP international cooperation 
and business negotiation which were 
highly valued by the participants.

This seminar has won unanim-

3. Seminar for Small hydro-
power Technology (Africa)
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ously high evaluation from the partici-
pants. 

The overall evaluation: excellent 
81%, good 19% and pass 0%. 

Monitor of the workshop Mr 
Steven commented in his speech at the 
closing ceremony, “To the ministry of 
commerce of the People's Republic of 
China and HRC please continue with 
t h i s  n o b l e  c a u s e .  Yo u  h a v e  
demonstrated yet again that you are 
indeed a true partner in development. ” 

Here are some of the comments 
from other participants: “The training 
program was excellently structured, 
organized and beautifully managed by 
the HRC.”, “Please keep it up. You are 

doing a great job. I have benefited a lot 
and will continue consulting you for 
more information to assist us work 
better.”, “Chinese technology is equally 
advanced as the western, and however 
more appropriate to developing 
countries. I will be a very good  
ambassador of Chinese equipment and 
skills. I will encounter our nation to 
cooperate closely with China on 
knowledge transfer. Chinese people are 
wonderful.”, “Excellent & Useful 
workshop; The special lecture on CDM 
upon request from participants was 
very useful and we all are thankful for 
arranging that lecture in a short time.”, 

“The training seminar has been well 
organized and facilitated and is my 
wish and hope that we will have close 
ties and cooperation between my 
country and China in the field of small 
hydropower development and other 
renewable energy at large.”

On March 16th, the 5th World 
Water Forum was convened in Gold 
Horn Exhibition Center in Istanbul, 
Turkey with 28,000 representatives 
participating in the forum. 156 national 
delegations, among which there were 
more than 90 ministers, 63 mayors and 
148 senators present. Vice Director of 
NRIRE, Mr, Xu Jincai was a member 
of the experts' delegation of Ministry 
of Water Resources and presented a 
paper A Simulation Analysis of 
Complementary Power-generating 
System between Wind and Hydro 
Power to the forum.

During the forum, Vice President 
of NHRI Mr. Li Yun and Mr. Xu Jincai 
met with officials and experts from 
Turkish National Bureau of Hydraulic 
Engineering and PIK Energy Company 
and held technical discussions and 
cooperation talks. Turkish National 
Bureau of Hydraulic Engineering is in 
charge of the planning, design, 
construction and operation of all the 
hydraulic projects; More than 170 
hydropower stations have been 
developed in Turkey with over 1500 
under planning. PIK Energy Company 
h a s  b e e n  c o n d u c t i n g  f r u i t f u l  
cooperation with HRC on techniques 

II International coo-
peration & exchange 

1. Participation in the 5th 
World Water Forum

On the top of the Three Gorges Dam
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and equipment.

O n  M a y  1 1 t h ,  t h e  5 t h  
Hydropower  for  Today Forum 
sponsored by Ministry of Water 
Resources and UNIDO and organized 
by IN-SHP (International Network on 
Small Hydropower) was convened in 
Hangzhou. Present in the forum were 
m o r e  t h a n  5 0  d o m e s t i c  a n d  
international representatives from 26 
countries and international organiza-
tions such as UNIDO, International 
Hydropower Association as well as 
more than 120 domestic representatives 
from provincial or local Department/ 
Bureau of Water Resources, Hydro-
power Bureau and enterprises and 
public institutions engaged in planning, 
design, manufacture and development 
of SHP. HRC's Director Ms. Cheng 
Xialei also presented in the forum.

This forum focused on the role of 
small hydropower to improve people's 
well-being, and displayed China's 
achievements on SHP and rural 
electrification, promoted proved 
experiences and practices in improving 
the well-being of people by developing 
SHP. It also brought out the role of 
demonstrating policy guidance, 
standardization, and cost reduction, 

2 .  Representat ive of  HRC 
attended the 5th Hydropower for Today 
Forum

quality control, building rural local 
electricity market and communicating 
developing orientations for interna-
tional SHP technology, products, 
policies and environmental protection. 
This forum provided a good platform 
to promote the global small hydro-
power development in terms of 
cooperation and development.

Chen Lei, Minister of Water 
Resources attended the forum and 
delivered a keynote speech. He gave a 
comprehensive introduction to the 
functions and experiences of SHP on 
rural lighting, replacing fuel wood with 
SHP electricity and rural electrifica- 
tion. He stressed the unique role of 
SHP in improving people's well-being 
and promoting sustainable economic 
and social development. He also 
introduced systematically China's small 
hydropower development approaches, 
objectives and measures and how to 
vigorously promote the international 
exchange of small hydropower  and 
cooperation.

The  in te rna t iona l  t ra in ing  
program Management of Hydropower 
Development & Use 2009-264 
sponsored by Swedish International 

3. One HRC staff participated in 
the international training program 
M a n a g e m e n t  o f  H y d r o p o w e r  
Development & Use 2009-264.

Development Cooperation Agency 
(SIDA) and organized by Vattenfall 
Power Consultant AB and SWECO 
Design and Consultancy Company was 
held during September 5th and October 
2nd in Swedish capital of Stockholm. 
After application by HRC and with 
approva l  f rom Depar tment  o f  
International Cooperation, Science and 
Technology, Ministry of Water 
Resources, Mr. Chen Xing from 
Division of International Cooperation 
and Science and Technology, HRC, 
was selected by SIDA to participate in 
this training program and gave an 
action plan named Analysis of Rural 
Electrification Development. 

29 participants from 21 countries 
participated in this training program, 
among which 3 were from China. The 
program covered such domains as 
energy, grid, hydropower development, 
environmental protection as well as 
special topics like CDM, concerns over 
AIDS and protection of wildlife, etc. A 
visit was paid to a hydropower station 
under construction. 

On August 27th, HRC assisted the 
p a r t i c i p a n t s  o f  I n t e r n a t i o n a l  
Symposium of Ecological Literature 
and  Env i ronmen ta l  Educa t i on  
sponsored by Global Water Partnership 
(GWP) China Secretariat in organizing 
a study tour around Hangzhou. 

Accompanied by Division Chief 
of Foreign Affairs and Training Mr. 
Pan Daqing, 19 participants paid a visit 
to the Administrative Committee of 
Hangzhou West Lake Scenic Zone. 
Engineer Chen of the committee 
introduced the history of West Lake 
and protections of the lake in the past 
dynasties, especially the measures for 
environmental protection and the 
achievements made by Hangzhou 
government since the implementation 
of Reform and Opening up. All the 
participants from both home and 
abroad were intensely attracted by the 
precious historical profiles and 
numerous strikingly fine pictures. 

After that, participants went to the 
Changqiao River Inlet for on-site 
inspection although it was very hot 
with a temperature of 38℃ and they 

4.HRC assisted in organizing a 
study tour for Global Water Partnership 
(GWP) China Secretariat

asked lots of questions on the issues 
such as the quality of West Lake water 
and the West Lake Diversion Project. 

On the same day, the closing 
ceremony of International Symposium 
o f  E c o l o g i c a l  L i t e r a t u r e  a n d  
Environmental Education was held in 
HRC

From Oct. 18 to Nov. 16, Vice 
Director of NRIRE Mr. Huang Jianping 
p a r t i c i p a t e d  i n  t h e  A d v a n c e d  
Technological Training Workshop for 
Hydrology and Water Science organized 
by NHRI. He received over 20 days' 
multi-disciplinary training in George 
Mason University, Virginia, US. More 
than 20 experts and professors from US 
governmental offices, scientific research 
institutes and universities gave 
wonderful academic reports which 
marked the  latest research programs, 
achievements and trends on the domains 
of climate change, hydrology and water 
resources, information technology and 
water management, etc. The reports 
offered abundant fresh perspectives 
research orientations, new information 
and new knowledge and expertise.

The United States highly stresses 
scientific and technological innovation. 
The government ful ly supports  
researches on sophisticated technology 
with abundant input which makes it 
possible for the scientists to concentrate 
on their study without distraction. 
Innovation is highly valued during the 
research so that new and modern 
science and technologies could be 
applied in the fields of climate change, 
remote techniques and comprehensive 
management over drainage area, etc. 

5. HRC representative attended 
Advanced Technological Training 
Workshop for Hydrology and Water 
Science organized by NHRI

6. Bilateral negotiations for 

cooperation have been held by HRC 
with Vietnam, Nigeria and Thailand

(1)  On August 25, Dr. Nguyen 
Tung Phong, Director of Training and 
International Cooperation Center of 
Vi e t n a m  A c a d e m y  f o r  Wa t e r  
Resources, Dr. Nguyen Vu Viet, 
Director of Institute for Hydro Power 
and Renewable Energy (IHR), and Mr. 
Nguyen Thanh Tung, Chief of Training 
and International Cooperation-IHR 
v i s i t e d  H R C .  L e a d e r s  o f  
HRC—Director Ms. Cheng Xialei, 
Vice Directors Mr. Xu Jincai and Mr. 
Huang Jianping, Chief and Vice Chief 
of New-Tech R&D Center for M/S 
Hydropower Mr. Dong Dafu and Mr. 
Lin Ning, Chief of Foreign Affairs and 
Training Division Mr. Pan Daqing, 
Chief Engineer Lu Jianping of 
Planning & Design Institute for 
Medium & Small Hydro participated in 

the meeting. Both sides conducted 
down-to-earth discussions over the 
development of low water head SHP 
station, cooperation on the SHP 
automatic technology, containerized 
h y d r o p o w e r  t e c h n o l o g y  a n d  
international SHP training, etc. A 
memorandum of understanding was 
signed over these items.

D i r e c t o r  o f  Tr a i n i n g  a n d  
International Cooperation Center Dr. 
Nguyen Tung Phong participated in the 
SHP training workshop held by HRC 
in 1994. He recalled and highly 
appreciated the achievements and 
contributions made by HRC on global 
SHP development, international SHP 
training entrusted to HRC by the 
Chinese government, the R&D and 

exportation of SHP equipment.
On August 24, accompanied by 

Vice Chief of New-Tech R&D Center 
for M/S Hydropower Mr Lin Ning, the 
three members of this delegation 
visited Jinlun Group Corporation and 
containerized mini hydropower station 
in Jinhua City.

(2) On October 14th, Director of 
Nigerian National Agency for Science 
& Engineering Infrastructure Prof. 
O.O.Adewoye and his delegation 
visited HRC. Director of HRC Ms. 
Cheng Xialei and Nigerian delegates 
had a friendly talk over such domains 
as SHP equipment manufacturing, 
project development, project design 
and consulting and human resources 
training in Nigeria. An MOU was 
formed over the cooperation and 
division of work for the next stage.

(3) From November 29 to 

December 2, 2009, a 3-person 
delegation headed by Mr. Prapath 
Premmani from TGC Group of 

Companies, Co., Ltd in Thailand 
(briefed as TGC) paid a visit to HRC to 
hold friendly talks with leaders and 
experts of HRC. Director of HRC Ms. 
Cheng and foreign guests gave 
introductions to the SHP developing 
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conditions of China and Thailand 
respectively and expressed their strong 
willingness for future cooperation on 
hydropower domain and other  
renewable energies. On the basis of 
mutual understanding and trust, both 
s i d e s  r e a c h e d  s o m e  c o m m o n  
understandings which are made into an 
MOU.

 

A 13-person delegation from 
Ministry of Industry and Trade, 
Ministry of Finance and four state-
owned banks of Vietnam arrived in 
Hangzhou on August 3, 2009 and 
concluded a 9-day visit and exchange 
with considerate arrangements of HRC. 
On August 11, the delegation left 
Hangzhou with full success. 

Ministry of Industry and Trade 
(MoIT) is the coordinator at national 
level for implementing ODA-financed 
projects relevant to rural electrification 
and renewable energy in Vietnam. To 
strengthen the capacity of all-level 
participators in the implementation of 
SHP projec ts ,  the  Vie tnamese  
delegation was organized by MoIT 
with a purpose to learn Chinese 
achievements and experience regarding 
SHP development. During their 9-day 
stay in Hangzhou, delegates discussed 
and exchanged extensively with 
professionals from HRC, Zhejiang 
Hydropower Development Manage-
ment Center and Zhejiang Design 

7.  A Vietnamese delegation from
Ministry of Industry and Trade, 
Ministry of Finance and four state-
owned banks of Vietnam visited HRC.

Institute of Water Conservancy and 
Hydro-electric Power on SHP technical 
& economic appraisal, the safeguard 
f r a m e w o r k s  ( e n v i r o n m e n t ,  
resettlement) and monitoring, Chinese 
and international standards about SHP 
(current and trends), SHP equipment 
status (quality, price), brief to SHP 
development in China, SHP equipment 
in China, the government management 
regulations for SHP, etc.

A visit to Zhejiang Fuchunjiang 
Hydropower Equipment Co., Ltd. was 
also arranged to demonstrate manu-
facturing capacity of hydropower 
equipment and the supports from 
Chinese government on clean energy.

Upon invitation by the organizing 
committee, Mr. Dong Dafu, Mr. Lin 
Ning and Mr. Xu Wei from Hangzhou 
Yatai Hydro Equipment Completing 
Co., Ltd. (briefed as Hangzhou Yatai), 
a subsidiary of Hangzhou Regional 
Center (Asia-Pacific) for Small Hydro 
Power (HRC) attended the  XVIII 
National Congress on Mechanical and 
Electrical Engineering (briefed as 
CONIMERA) held in Lima, Peru from 
September 28 to October 1, 2009. 
Deputy manager Mr. Lin Ning gave a 
speech with the topic of SHP 
Equipment Manufacture in China and 
the Contribution HRC has made to 
SHP Development in the congress. 
Meanwhile, as one of the sponsors, 
Hangzhou Yatai exposed its expertise 

8 .  Par t ic ipa t ion  in  XVII I  
CONIMERA in Peru

and capability for SHP (small 
hydropower) development on the Fair 
organized simultaneously.

CONIMERA, held bi-annually, is 
a  g r ea t  venue  fo r  eng inee r s ,  
e l e c t r o m e c h a n i c a l  e q u i p m e n t  
manufacturers, technical developers 
and providers etc. in Peru. This year 
marks the 18th CONIMERA which 
mainly concentrated on energy and  
sustainable development, and which 
covers hydropower, wind energy, solar 
p o w e r  e t c . ,  a n d  a l s o  i n v i t e d  
participation of equipment or technical 
service providers  from abroad 
i n c l u d i n g  G e r m a n y,  C a n a d a ,  
Switzerland and China. During their 
stay in Lima, meetings with more than 
10 customers were arranged by 
Consorcio Proyec, the representatives 
of HRC, and two contracts are 
expected to be signed in the near 
future.

With a purpose to promote the 
standardization of SHP in China, HRC 
under took  the  t rans la t ion  and  
publishing work of Electro-mechanical 
Equipment Guidelines for Small 
Hydroelectric Installations and has 
finished the draft standards in 2009. 
HRC has  a lso  under taken the  
translation and examination of three 
standards entrusted by Chinese 
Hydraulic Engineering Society, namely 
Specifications for the Design of Small 
Hydroelectric Power Stations, The 
Guideline for Concrete Diaphragm 
Wall Construction and Specification on 
A u t o m a t i o n  D e s i g n  o f  S m a l l  
Hydropower Station, thus paving the 
way for the internationalization of 
Chinese standards.

As specially invited experts by 
IN-SHP, two senior engineers of HRC 
Zhou Weiming and Rao Dayi paid an 
investigation tour to Sierra Leone and 
Liberia from Nov 25 to Dec 9 with an 
aim to conduct on-site topography 
survey, flow measure and load 
investigation of the supply district. 
After returning back to China, they 
compiled a report and conducted some 
designing work,  including the 
developing modes and overall layout, 

9. SHP International Standards

10. Participation in “Lighting 
Africa” Project

the choice of installed capacity and 
electromechanical equipment, power 
supply modes and investment estimate, 
etc. This report would be important 
evidence for UNIDO to assist in the 
development of the stations. 

Entrusted by UNESCO, HRC has 
undertaken a Research Project on 
Arabian Renewable Energy Framework 
which contains the development and 
consultancy of two SHP projects. From 
Dec. 26th, Vice Director of NRIRE Mr. 
Huang Jianping and senior engineer Mr. 
Rao Dayi went to Sudan to conduct a 
10-day SHP project consultancy. During 
their stay in Sudan, the experts 
investigated and collected materials for 
the water transfer project of Jebel Aulia 
reservoir which was yet to be developed 
and they held discussions with 
Sudanese partners. The two SHP 
projects belonged to canal development 
type with mass flow and super-low 
water head, thus being quite unique. 
The transfer project of Jebel Aulia 
Reservoir is a large hydraulic project 
with a purpose to transfer water from 
the White Nile River to the western 
desert area of Khartoum so as to 
improve the living and producing 
conditions of the people there. The 
distribution distance of the project is 60 

3km with a distributing flow of 230 m /s. 
HRC will complete the preliminary 
investigation with local consulting 
agencies thus laying foundation for the 
Sudan side to attract investment. 

We have finished revising and 
publishing of Rural Hydropower and 
Electrification in China (2nd Version in 
English). The SHP News in 2009 
(English Version) published. The first 
China SHP Forum which will be co-
hosted by the SHP Special Committee 
of China Society for Hydropower 
Engineering, the Special Committee for 
Hydroelectric Power of Chinese 
Hydraulic Engineering Society is under 
preparation. Up till now, the collection 
of the papers for the forum has been 
completed and about 50 papers among 
more than 70 papers collected would be 
published as an album on the 2nd 

11. Participation in the renewable 
energy project of UNESCO

12. International Exchange for 
SHP Information

edition of SHP in 2010.
The domestic and international 

influence of our website is expanding, 
rendering it  an important platform for 
international publicity and for HRC 
staffs to be better informed about HRC. 
The English website of HRC has 
published about 50 pieces of news, 
thus promoting the global influence of 
HRC on hydropower domain and 
spreading China's SHP.

In 2009, HRC has conducted 10 
scientific research programs, among 
which 8 has been approved and 2 are 
ready to be approved; 7 projects have 
been conducted as scheduled and the 
promulgation and  revision of 25 
national and industrial standards have 
been undertaken. 

21 papers by HRC staff were 
published in 2009 (See attached Table 3).

Due to the influence of the global 
f i n a n c i a l  c r i s i s  i n  2 0 0 9 ,  t h e  
implementation of hydropower projects 
was delayed, commercial negotiations 
became more difficult, but after 
arduous negotiations,  HRC signed 3 
trade contracts with Turkey, with a 
total amount of about  7.54 million 
U.S. dollars.

The signed contracts were 
implemented successfully in 2009, the 
three projects Akcay, Yalnizca and 
Pinar in Turkey started at the beginning 
of 2009, Keklicek and Sandia projects 
have been stationed in site respectively 
in May and June. With the hard work 
of project teams and strong backup, all 
these 5 projects have been successfully  
conducted. The 2 projects in Peru have 
also been put into commercial opera-
tion.

In 2010, according to the plan, at 

III  Hydropower equip
ment export

-

least six Turkish projects will be 
completed.

In 2009,HRC took charge of the 
documenting for  the complete 
hydropower set of electro-mechanical 
e q u i p m e n t  f o r  U p p e r  B a i u n e  
Hydropower Station in Papua New 
Guinea, the electro-mechanical engin-
eer ing  des ign  for  Guangj iang  
Hydropower Station, as well as the 
220V substation project of Than An 
Hydropower Station in Vietnam.

Projects under execution: Engi-
neering design of Than An Hydro-
power Station in Vietnam,engineering 
design of Menghon Hydropower 
Station in Vietnam,preliminary design 
appraisal and power tender design for 
Shav Station in Vietnam.

(1)Foreign guests hosted by 
HRC in 2009,  altogether 21 batches 
with 80 guests.(see attached Table 1 )

(2)HRC's outbound missions in 
2009, altogether 12 groups with 21 
people (See attached Table 2 ). 

(1)Chinese government increases 
investment in personnel training for 
Africa and ASEAN nations, it is an 
opportunity for HRC to actively bid to 
organize the foreign aid workshops on 
small hydropower sponsored by the 
Ministry of Commerce, so as to cultivate 
more professional and technical perso-
nnel for the international small 
hydropower industry to make our greater 
contribution.  

(2)Intensifying international 
cooperation and exchange and conduct 
researches on the foreign institutional 
mechanisms for rural electrification, 
eco-friendly hydropower development 
management and technology and 
enforce  the  s tandard  in te rna-
tionalization work, as appropriate. 

(3)We will expand actively 
foreign small hydropower design, 

IV Overseas Hydro-
power Engineering Design

V Foreign Guests  
Reception and Outbound 
Missions

VI  Work plan for 2010
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Table 1      Foreign Guests Hosted by HRC in 2009

4 4/24 Serbia, general manager of ELINS 
DOO, etc

3 Leaders of HRC introduced HRC. The Serbian side praised HRC's 
contribution to promote global SHP and achievements in foreign aid 
training workshops. Both sides detailed several potential projects in Serbia 
and some SHP equipment supply issues and discussed cooperation mode. 
The Serbian side expressed their wishes to cooperate with HRC in SHP, 
such as to import equipment from China and to send participants to attend 
SHP training.

5 7/1-6 Turkey  Kulak company 1 Visited some equipment manufacturers to prepare for the later phase of the 
project. 

6 7/11-20 Turkey
Akfen HEPP Investments Company

3 Examined the production process of 6 equipments of AKFEN, and 
witnessed the experiment.

No Time Country/Organization Delegate  Objectives & results

1 2/23 President's energy consultant Doctor 
MAJIDULLA, Roving ambassador 
Mr. AHMAD, President of Energy 
Research Council Dr ALTAF and etc

4 Held talks over the development of SHP in Pakistan. The Pakistani side 
highly praised HRC's work to promote the development of SHP in 
developing countries via SHP training workshop and technology services. 
Dr. MAJIDULLA also brought some details of some reconstruction or new 
project for experts in HRC. 

2  3/31 General Manager of PIK ENERJI 
and representatives of ENERMET, 
Turkey,

5 The two sides held talks on the process in cooperation on Turkish energy 
market and development project of renewable resources of energy 
(hydropower, wind power and solar power), which paved the way for 
further cooperation. 

3 4/2 Director of international relationship 
division, Economic and Trade 
Office, Nordland County, Norway

1 Leaders of HRC introduced our work and the development of small 
hydropower in Zhejiang; Mr. Per Eidsvik introduced the development of 
SHP in Norway and expressed his wish for the cooperation in field of SHP 
with HRC in order to contribute more for global small hydropower 
development.

7 8/3-11 A group of delegation from Ministry 
of  Industry and Commerce, Ministry 
of Finance , and 4 big National 
Banks in Vietnam

13 Came to learn China's achievements and experiences in SHP development, 
visited Zhejiang Fuchunjiang Hydropower Equipment Co., Ltd etc, and 
comprehended the production capacity of China's hydropower equipment 
and Chinese government's support for clean energy.

8 8/24-26 Delegates from Vietnam Academy 
for Water Resources

 3 Visited HRC, Both sides conducted down-to-earth discussions over 
development of low head SHP station, cooperation on the SHP automatic 
technology, containerized hydropower technology and international SHP 
training, etc. A MOU was signed over these items. HRC also arranged 
visit to Jinlun Group Corporation and containerized mini hydropower 
station in Jinhua City for the three delegates. 

9 8/27 20 delegates from Beijing University 
and GWP

20 Visited Westlake water resource committee, discussed issues about water 
treatment.

10 9/1 Teacher of Cape Peninsular 
University of Technology South 
African

 1 The visitor is HRC training workshop's participant, he expressed his 
strong aspiration to co-operate with HRC to develop SHP in South Africa, 
He promised to collect materials for the potential SHP sites and he would 
select two sites for SHP demonstration stations which would be jointly 
developed by South Africa and HRC.

11 9/5 Turkey  ELTES MUHENDISLIK 1 Business trip.

13 9/6-9/12 Turkey PIK ENERJI company 2 Business trip.

14  9/13 Turkey Ram Kaji Paudel 
Company

3 Hydropower project equipment inspection.

15 9/16 Turkey PIK ENERJI Company 3 Business trip.

16 10/14 Nigerian National Agency For 
Science & Engineering 
Infrastructure

2 Two sides held talk in SHP equipment manufacturing, project 
development, project design and consulting and human resources training 
in Nigeria. The Nigerian side expressed their aspiration to co-operate with 
HRC in the field of Hydropower in an all-round manner. An MOU was 
formed over the cooperation and division of efforts for the next stage. 

17 10/16-23 Turkey  PIK ENERJI Company Negotiated a new project. 

18 10/20 Indonesia  Kencana group 5 Visited HRC, looking for potential opportunities for cooperation. 

12 9/6-9/11 Turkey Balsuyu Company 1 Hydropower project equipment inspection.

19 10/29 Nepal Executive Director of 
HULAS Steel Industries and 
delegate from local representative 
office of HULAS in Shanghai

2 Business trip.

20 11/16 Sudan, Hydropower expert Mr. 
Hassan

1 Mr. Hassan made a detailed introduction about the distribution of 
abundant water resources in Sudan, and discussed a lot about the 
developing mode and technical scheme with the leaders and experts of 
HRC.

21 11/29-12/2 TGC Delegation from Thailand 3 Held talks over the cooperation in the field of small hydropower and other 
renewable energies.

consultation and equipment market, 
enlarge step by step the hydropower 
market of North-America, South 
America and African countries and 
s t r i v e  f o r  m o r e  i n t e r n a t i o n a l  
cooperation projects in 2010.   

(4)Plan to hold small hydropower 
equipment exposition in Macedonia in 
March.

(5)Send a delegation to Zambia 
and other countries to explore 
cooperation opportunities such as co-
hosting SHP training.

(be continued)
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Table 2     HRC's Outbound Missions in 2009 

No Time Delegate  Country  Objectives & results

1 3/15-23 1 Turkey thAttended 5  World Water Forum

2 4/17-21 2 Nepal Visited and participated a bid for local power station called Bhairabkund 
Khola(2×1500kW)

3 5/16-7/23 2 Turkey For the cooperation on Keklicek and other hydropower projects. Discussed about 
hydro equipment export.

4 6/13-6/21 2 Turkey Held talks over Bayramhacili project and other projects, and discussed the purchase 
of hydro equipment from China.

5 6/13-6/28
6/13-7/12
6/13-7/25

3 Turkey
Macedonia

Pre-negotiation for hydro power station project. Discussed the purchase of hydro 
equipment from China.

6 6/27-9/25 1 Turkey To give installation instructions for implementation of the SHP project.

7 9/5-10/3 1 Sweden Participated in advanced hydropower management training in 2009.

8 9/27-10/2 3 Peru Upon invitation by the organizing committee, Mr. Dong Dafu, Mr. Lin Ning and 
Mr. Xu Wei from Hangzhou Yatai Hydro Equipment Completing Co., Ltd. (briefed 
as Hangzhou Yatai), a sub company of Hangzhou Regional Center (Asia-Pacific) 
for Small Hydro Power (HRC) attended the XVIII National Congress on 
Mechanical and Electrical Engineering (briefed as CONIMERA) held in Lima, 
Peru from September 28 to October 1, 2009.

9 10/16-11/16 1 USA Vice Director of NRIRE Mr. Huang Jianping participated in the Advanced 
Technological Training Workshop for Hydrology and Water Science organized by 
NHRI.

10 11/3-11/12 1 Turkey Exchanges and cooperation in the implementation of projects. Discussed purchase 
issues.

11 11/25-12/9 2 Sierra Leone 
and Liberia

As specially invited experts by IN-SHP, two senior engineers of HRC, 
Zhou Weiming and Rao Dayi paid an study tour with an aim to conduct on-site 
topography survey, flow measure and load investigation of the supply district.

12 12/27-1/5 2 Sudan Entrusted by UNESCO, HRC has undertaken a Research Project on Arabian 
Renewable Energy Framework which contains the development and consultancy of 
two SHP projects. Vice Director of NRIRE Mr. Huang Jianping and senior engineer 
Mr. Rao Dayi went to Sudan to conduct a 10-day SHP project consultancy.

Table 3     Papers Issued both at Home and Abroad in 2009

No Title of Academic Papers Magazine/Conference Serial Number Category Author

1 Analysis on the Simulation 
of  Complementary Power-
generating System between 
Wind Power and 
Hydropower

PROCEEDINGS Bridging 
Divides for Water.

TH5  WORLD WATER FORUM. 
Istanbul, Turkey.March 16-
22,2009        

International academic 
conference

Xu Jincai、
Lin Ning、
Dong Dafu、
Zhang Wei

2 On the SHP Mission in 
Kenya

UK《Water Power & Dam 
Construction》,
September 2009

ISSN 0306-400X Foreign academic journals Pan Daqing、
Lin Xuxin

3 Research on sustainable 
development of Small 
Hydropower in China

《China Rural Water and 
Hydropower》 2009, No.4

ISSN 0306-400X Domestic Chinese core 
journals

Cheng Xialei、
Zhu Xiaozhang

4 Research on the ecological 
environmental impact 
China's small hydropower 
development

《China Rural Water and 
Hydropower》
2009, No.4 

 ISSN1007-2284 Domestic Chinese core 
journals

Chen Xing

5 Research and practice on 
intelligent control 
technology of  hydropower 
development

《China Rural Water and 
Hydropower》
2009, No.10

ISSN1007-2284 Domestic Chinese core 
journals

Xu Jincai、
Dong Dafu、
Xiong Jie

6 Small hydropower in 
Europe in predicament 
strive for new opportunities

《China Rural Water and 
Hydropower》
2009, No.11

ISSN1007-2284 Domestic Chinese core 
journals

Zhao Jianda

7 Environmental impact 
assessment guidelines for 
loan approval for small 
hydropower project in 
EBRD

《Small Hydro Power》  2009, 
No.1

ISSN 1007-7642 Domestic Chinese 
Ordinary Journal

Zhao Jianda

8 Intelligent control and 
management technology for 
rural hydropower 
development

《Small Hydro Power》  2009, 
No.1

ISSN 1007-7642 Domestic Chinese 
Ordinary Journal

Xu Jincai、
Dong Dafu、
Xiong Jie

9 Technology development of 
very low head small 
hydropower station

《Small Hydro Power》  2009, 
No.2

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Cheng Xialei
Zhao Jianda

10 A simplified flooding 
calculation in design of 
consolidation and danger 
release of small reservoir

《Small Hydro Power》  2009, 
No.4

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Rao Dayi

11 Exercising duty on 
management of hydro-
energy resources 
development and well 
performing supervision on 
safety of rural hydropower

《Small Hydro Power》  2009, 
No.4

ISSN 1007-7642 Domestic Chinese 
Ordinary Journal

Xu Jincai、
Zhang Wenyu

Distinguished Guests from Pakistan Visited HRC 
 On 23rd February, a high-level 
delegation from Pakistan visited HRC. 
The distinguished guests, including Dr. 
Majidulla, Energy Advisor to the 
President of Pakistan, Mr. Ahmad, 
Ambassador-at-Large, Dr. Altaf, 
Chairman of Pakistan Agricultural 
Research Council, and Mr. Tallae, 
Technical Counselor of Pakistan 
Embassy in China, held a warm and 

fruitful discussion with HRC leaders 
a n d  e x p e r t s  o n  t h e  c o n c r e t e  
cooperation in the field of small 
hydropower. The Pakistani side 
appreciated highly the efforts taken by 
HRC for providing SHP training and 
other services to promote SHP 
development in numerous developing 
countries for the past decades. Dr. 
Majidulla offered HRC experts several 

technical documents with information 
on the SHP projects to be refurbished 
or to be built in Pakistan. At the 
cordial invitation of the Energy 
Advisor to the President of Pakistan, 
HRC plans to dispatch a group of 
experts to Pakistan in March for 
providing technical consultation on 
SHP.
(Source: HRC)
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12 Safety management of 
supervision for water 
conservancy project

《Small Hydro Power》  2009, 
No.4

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Shi Rongqing

13 Water resources analysis on 
reconstruction project of 
Changzhao reservoir

《Small Hydro Power》  2009, 
No.6

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Lu Jianping、
Su Jiangu

14 Experience in Dam Safety 
Monitoring Design and 
Construction

《Small Hydro Power》  2009, 
No.6

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Chen Jisen

15 The application of IFIX 
configuration software in 
Akcay hydropower station

《Small Hydro Power》  
2009, No.6

ISSN 1007-7642 Domestic Chinese 
Ordinary Journal

Zeng Rong、
Hu Changshuo、
Dong Dafu

16 Investigation on application 
of DW15 circuit breaker in 
rural hydropower stations

《Small Hydro Power》  2009, 
No.2

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Wang Ping、
Xiong Jie

17 Application and analysis of 
original position monitoring 
in Huangshawu reclamation 
engineerin

《Small Hydro Power》  2009, 
No.1

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Wang Linrao、
Chen Huizhong、
Chen Jisen

18 Post industrial-landscape 
design and rejuvenation of 
SHP design concept in Chin

《Small Hydro Power》  2009, 
No.5

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Dong Guofeng、
Zhao Jianda

19 Application of computer-
based integrated automation 
system in Yingdong 
hydropower station

《Small Hydro Power》  2009, 
No.5

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Wang Jing、
Wang Lugong、
Wang Xiaogang

20 Construction technique and 
design of upper cofferdam 
in Shiyazi hydropower 
station

《Small Hydro Power》  2009, 
No.2

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Zhang Zongkun、
Shi Shizhong

21 Design of dam safety 
monitoring in Tongjiqiao 
reservoir

《Small Hydro Power》  2009, 
No.4

ISSN1007-7642 Domestic Chinese 
Ordinary Journal

Jin Junhui、
Chen Jisen、
Zhang Hua

(be continued)

(Source: HRC)

Presenting a gift to HRC

Hangzhou Yatai, 
A WAY TO SUCCESS
Catering to the global 
market, Hangzhou Yatai 
always dedicates itself to 
hydro power equipment 
supply for foreign countries.
After years of persistent 
endeavors, Hangzhou Yatai 
harvests a fruitful year 2009 
and is just on the way to 
success… 

angzhou Yatai Hydro 
Equipment Completing 
Co., Ltd. (briefed as HHangzhou Yatai), a sub 

company of Hangzhou Regional Center 
(Asia-Pacific) for Small Hydro Power 
(HRC), was set up and registered in 
Hangzhou in 2002, which aims to 
p r o v i d e  c o m p l e t e  p a c k a g e  o f  
electromechanical equipment for 
hydropower projects, especially for 
those located in foreign countries, thus 
an import & export license also being 
entit led to this company when 
established.

Since then, efforts have been made 
to develop the hydropower equipment 
market in southeast & south Asian 
countries including Vietnam, Laos, 
Cambodia, Sri Lanka, Philippines, 
Indonesia, Nepal, Pakistan etc., and it's 
unforgettable that in 2004, joy comes 
with an order from Sri Lanka, in which 
the customer asks for a Turgo turbine 
with runner diameter of 41cm and 
output of 220kW.  This is our first 
contract  with a total  value of 
USD15,850, including the turbine and a 
telescopic joint, however the contract is 
not signed face to face and until now we 
are still keeping in touch through mails 
and calls only.  Then come two orders 
from Philippines and one order from 
Japan for procuring three micro turbine-
generator sets, and during that period 

we export a set of low-voltage 
automatic control system to Hydro 
Power Center (HPC) in Vietnam.

Year 2005 and 2006 are really 
e n c h a n t e d  t o  e x p e r i e n c e  t h e  
contracting for Gera II (1,950kW 
Francis type) and Sandia (1,200kW 
Pelton type) hydropower projects in 
Peru, which gives a strong push to 
Hangzhou Yatai.  Although these two 
projects are delayed to accomplish in 
2009 attributable to the Peruvian side, 
the two projects seem to be another 
landmark.  After that, Hangzhou Yatai 
starts to explore hydropower market in 
Turkey and is sequentially awarded 
with contracts for Kizkale (fixed 
propeller), Keklicek (Francis), Yalnizca 
(Kaplan with double regulation), Pinar 
(Francis) and Kartalkaya (Francis) 
hydropower projects in 2007, while 
year 2008 receives a big bonus from 
Turkish market including six Akfen's 
hydropower projects, Akcay (Francis) 
project and Garzan-I (Francis) project 
etc. with a total contract value over 25 
million US dollars.

With unremitted efforts of all the 
staffs, Hangzhou Yatai achieves great 
triumphs in 2009, which include 
successful conclusions of Keklicek, 
Akcay, Yalnizca, Pinar hydropower 
projects in Turkey and Gera II and 
Sandia hydropower projects in Peru 
and also in November a new contract 

for Murat I & II (Francis) hydropower 
projects has been signed.  Although 
confronted with lots of difficulties and 
inconveniences, such as language 
barrier, different life style, and other 
technical obstacles in the project field, 
Hangzhou Yatai professionals are 
perseverant and diligent to work out 
the problems with constant and 
constructive supports from home, thus 
gaining high appreciation and 
reputation by convincing the owners of 
our excellent performance.

1. SHP automatic control system 
for Vietnam

2. Tea-plantation power plant in 
Sri Lanka (1×200kW)

3. Governing system for Hydro 
Power Center of Vietnam

4. Gera II hydropower station in 
Peru (1×1,950kW)

5. Control system for Basaran 
hydropower station in Turkey

6. DAO (1×40kW) and PEI 
(1×30kW) MHPs in Philippines

7. Micro hydropower station in 
Canada (1×70kW)

8. Wanique hydropower station in 
Fiji (2×400kW)

9. Sandia hydropower station in 
Peru (1×1,200kW)

10. Kizkale hydropower station 
in Turkey (1×250kW)

References for Equipment 
Supply Overseas:
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11. Keklicek hydropower station 
in Turkey (2×4,500kW)

12. Yalnizca hydropower station 
in Turkey (3×5MW) 

13. Pinar hydropower station in 
Turkey (3×10MW)

14. Kartalkaya hydropower 
station in Turkey (3×2.7MW)

15. Akcay hydropower station in 
Turkey (2×11.5MW+1×5.5MW)

16. Otluca-I hydropower station 
in Turkey (3×12.296MW)

17. Otluca-II hydropower station 
in Turkey (3×1,936kW)

18. Boguntu hydropower station 
in Turkey (3×1,107kW) 

19. Saracbendi hydropower 
station in Turkey (4×5,918kW)

20. Yuvarlakcay hydropower 
station in Turkey (2×1,655kW)

21. Çamlica-III hydropower 
station in Turkey (3×9,052kW)

22. Garzan-I hydropower station 
in Turkey (2×21MW)

23. Counterweight butterfly valve 
for Electroandes in Peru (2009)

24. Murat I (3×8,410kW) & II 
(3×3,416kW) hydropower stations in 
Turkey

Brief to Hydropower 
Projects Accomplished in 
2009:

1. Gera II Hydropower Project

Owned by de Electro Oriente S. 
A, Gera II hydropower station, located 
in Moyobamba, San Martin, is of 42m 
water head, equipped with a horizontal 
Francis turbine-generator unit, and the 
installed capacity of this power station 
is 1,950kW. Gera II is the first project 
for Hangzhou Yatai to undertake in 
Peru and the whole system is put into 
operation in January 2009. Although 
the electromechanical equipment has 
ever been kept in the warehouse for 
more than one and a half years, its 
operation proves a highly reliable 
performance of the equipment.

Sandia hydropower plant is 
situated in far southeastern Peru in 
Puno, 15km to Sandia downtown.  It is 
a small run-of-the-river type with an 
installed capacity of 1,200kW and a 

2. Sandia Hydropower Project

water head of 220m, and it is also the 
first Pelton project for Hangzhou Yatai 
awarded in overseas market. 

Electro PUNO S.A. is the owner 
of Sandia hydropower plant and awards 
the contract to PROYEC who is 
representative of Hangzhou Yatai in 
Peru in 2006. Featured with an 
unattended automation system, this 
power plant is integrated into the 
national power grid of Peru at the end 
of October, 2009.

3. Akcay Hydropower Project
Established near the town of 

Nazilli in Aydin of Turkey, Akcay 
hydropower plant has an installed 
capacity of 28.5 MW and a rated water 
head of 87m. As the Supplier, 
Hangzhou Yatai also sends experienced 
engineers to help the site installation, 

testing and commissioning until to its 
favorable operation in August 2009. It 
takes only 15 months after signing the 
contract and the Owner AKCAY HES 
Elektrik Uretin A.S is very satisfied.

Yalnizca hydropower project 
involves the construction of a 15 MW 
power station consisting of 3×5MW 
vertical Kaplan turbines with double 
regulating performance. It is developed 
by Filyos Enerji Uretim ve Ticaret A.S. 
The project is located 10km southwest 
of Karabuk, along Filyos River (or 
“Filyos Cayi”), in the west Black Sea 
region of Turkey. This power plant 
including a computer-based control 
system is put into the commercial 
operation in September 2009.

4. Yalnizca Hydropower Project

5. Keklicek Hydropower Project
Invested by H.G.M. Enerji Inş. 

Nak. Gıda Güb. Yem San. ve Tic. Ltd. 
Şti., Keklicek hydropower project is at 
suburban area of Malatya in the 
southeast of Turkey. The water head of 
the power plant is 166m and it consists 
of 2 horizontal Francis turbine-

generator units with total installed 
capacity 2×4,337kW. Hangzhou Yatai 
supplies the electro-mechanical 
equipment and achieves the acceptance 
and commercial operation in July 2009.

6. Pinar Hydropower Project
The project area of Pinar 

hydropower is in Southeastern Anatolia 
Region, within the boundaries of Tut 
district in Adıyaman, upon Göksu 
River. With a net head of 67m, the total 
installed capacity of the vertical 
Francis turbine-generator units 
amounts to 30MW (10MW for each). 
This power plant is put into operation 
in November 2009.

Since the establishment of 
Hangzhou Yatai, a fast and reliable 
growth has been achieved and some 
splendid times have been witnessed, 

however, more and more wonders can 
be expected, we are sure.  With the 
start of 2010, our engineers will set out 
for the installation of Akfen projects 
and also our factories are busy for the 

newly-signed Murat I & II projects 
inside which our contracting service 
expands to include the site installation.  
Nobody would doubt if we get more 
and more orders from Turkish market 
in 2010 as there is being recovered 
from the disastrous financial crisis, and 
we all believe Hangzhou Yatai can 
extend its business from Turkey to the 
Balkan Region, to African market as 
well as Southeast Asia as there are very 
huge potentials for hydropower 
development around the world.

Hangzhou Yatai, is just on the 
way to success.

(By Lin Ning, Deputy General 
Manager of Hangzhou Yatai)
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n  Ju ly  7 th  2009 ,  
President of Nanjing 
Hydraulic Research OInstitute(NHRI) and 

Secretary-General of NHRI CPC 
Committee Zhang Jianyun, came to 
HRC to announce the adjustment and 
appointment of HRC's leaders.

President Zhang Jianyun presided 
over the meeting and announced the 
appointment decision from Ministry of 
Water Resources: Ms. Cheng Xialei 
was appointed Director of National 
Research Institute for Rural Electrifica-
tion of MWR, Director of Hangzhou 
Regional Center (Asia-Pacific) for 
Small Hydro Power (with one-year 
probation period), and Secretary-
General of the CPC Committee of 
National Research Institute for Rural 
Electrification of MWR; Mr. Chen 
Shengshui was removed from his 
pos i t ion  of  Direc tor  of  Rura l  
Electrification Research Institute of 
MWR, Secretary-General of the CPC 
Committee of Rural Electrification 
Research Institute of MWR, and 
Director of Hangzhou Regional Center 
(Asia-Pacific) for Small Hydro Power 
(HRC). On behalf of Minister of Water 
Resources Mr. Chen Lei, President of 
NHRI Zhang Jianyun issued the Letter 

Ms. Cheng Appointed as HRC s New Director'

of Appointment to Cheng Xialei.
A f t e r  t h e  a n n o u n c e m e n t ,  

President Zhang Jianyun delivered an 
impor tan t  address .  He  h ighly  
appreciated the efforts that Vice-
Pres ident  of  NHRI Mr.  Chen 
Shengshui had made during his tenure 
of Director and Secretary-General of 
National Research Institute for Rural 
Electrification of MWR, Director of 
HRC. President Zhang said, "Vice 
President Chen Shengshui has made 
vigorous efforts and significant 
contributions to the development and 
growth of HRC.”

President Zhang put forward 
several specific requests to the new 
leadership of HRC: first of all, the new 
leadership must be united, combat-
effective and always grasp the overall 
situation. Division of work is needed; 

but more attention should be paid to 
cooperation. Only with solidarity of the 
whole leading group can we achieve 
cultivation of talents and produce 
fruitful outcome, thus guarantee 
sustainable development of HRC; 
secondly, the new leadership must keep 
on learning to increase their professi-
onal ability and theoretical level, adapt 
themselves to the new positions as soon 
as possible; thirdly, the new leadership 
must be strictly self-disciplined and 
build up their authority among the staff 
through their own work performance.

President Zhang Jianyun proposed 
specific requirements for the next 
phase of development for HRC: We 
must expand both domestic and foreign 
markets by using leading techniques 
and ensuring reliable quality so as to 
enhance our economic strength. 
Proceeded from making excellent 
public welfare research and providing 
service for the whole industry, we must 
vigorously explore the domestic market 
and at the same time broaden the 
foreign market through adjusting the 
way of thinking,  grasping the 
opportunities, and integrating the 
resources; also we need to expand 
business scope so that we can not only 
play a leading role on SHP but also 
conduct research work on renewable 
energy by applying professional and 
technical edge of other research 
institutes under NHRI and well assist 
the establishment work of the proposed 
Renewable Energy Base. 

All the working staff and some of 
HRC's retired leaders participated in 
the meeting. 
(Source: HRC)

n August 4th 2009, Director Cheng Xialei, 
Vice-Director Xu Jincai and Huang 
Jianping, Deputy Secretary-general Xie OYiming, as well as Chiefs of HRC 

Secretariat, Administrative Office, New Technology R&D 
Division for M/S Hydro, Planning & Design Institute for 
M/S Hydro, Hangzhou Yatai Construction Supervision 
Consultation Co. Ltd and Editorial Division of HRC, visited 
the International Network on Small Hydro Power (IN-SHP) 
for investigation and research with the theme of " Increasing 
mutual cooperation, seeking common development". 
Director of IN-SHP Mr. Liu Heng, Vice Director Mr. Liu 
Deyou and other satff concerned participated in the 
symposium. 

Director Liu briefed the history of development of IN-
SHP, its recent activities and the opportunities and 
challenges it faced as well as the orientation of development 
and the focus of work in the future. He hoped that with the 
principle of enhancing communication to ensure 
comprehensive cooperation, complementing each other to 
achieve win-win result, the IN-SHP would work together 
with HRC to promote exchange of technology and 
experience of SHP in China to other developing countries.

On behalf of HRC, Director Cheng Xialei expressed 
her gratitude for the gracious reception and thoughtful 
arrangements of the IN-SHP. After introducing the general 

information of HRC, she said, the two organizations shared 
strong complementarities: the IN-SHP boasted its international 
channels and HRC boasted its advantageous expertise; as long 
as the advantages of both organizations could be brought into 
full play, the win-win result is bound to be achieved. Director 
Cheng also proposed some concrete domains and items for 
cooperation. 

Vice director Liu Deyou of IN-SHP, Vice Directors of 
HRC Xu Jincai and Huang Jianping also expressed the 
willingness to reinforce communication and cooperation in the 
symposium. 

(Source: HRC)
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HRC Paid an Investigation and
Research Visit to IN-SHP

n December 21st 2009, approved by the 
Ministry of Water Resources(MWR), two 
s t a n d a r d s :  T h e  G u i d e l i n e s  o f  OHydroenergy Development Program for 

Medium and Small-sized Rivers (SL221－2009) and 
Hydroenergy Design Code for Small Hydro Power 
Projects (SL76－2009) revised by HRC have been 
promulgated and will come into force on March 21st, 
2010.

The Guidelines of Hydroenergy Development 
Program for Medium and Small-sized Rivers is revised 
on the version of SL221－98, regulating the principles 
and the requirements for the content, depth and 
techniques of the p lanning and compi l ing of 
hydroenergy development program for medium and 
small size rivers. The guidelines emphasize on issues of 
current concern such as the coordination between the 
hydroenergy development and the ecological environ-

Three SHP Ministerial Standards 
Revised by HRC Promulgated

ment protection, and inundation as well as the settlement of 
migration from reservoir, which present directive 
significance on the development program for medium and 
small size rivers.

Based on SL76－94, Hydroenergy Design Code for 
Small Hydro Power Projects is revised and amended with 
the requirements for the basic information on hydroenergy 
design and the restriction of the environment on SHP, and 
simplified such contents as the load reserve, overhaul 
reserve and emergency reserve for the small hydropower so 
that it is more adaptive and practical. 

Another Specif icat ions for Ins ta l la t ion and 
Operation of Leakage Current Protector in Rural Areas 
(SL 445－2009), revised on the version of SD 219－87 also 
by HRC promulgated by MWR and already came into force 
on July 30,2009.

(Source: HRC)
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rom Sept. 2 to 4, 2009, 
Academic  Exchange 
Symposium on Small and FMedium Hydropower 

Construction and Management was 
convened in Xiangxi Autonomous 
Prefecture in Hunan Province. The 
symposium was jointly sponsored by 
Hunan Provincial Society of Hydro-
electric Engineering and Hubei 
Provincial Society of Hydroelectric 
Engineering and organized by Water 
Conservancy Bureau of Xiangxi 
Autonomous Prefecture. The sympo-
sium focused on the following six 
s u b j e c t s :  s m a l l  a n d  m e d i u m  
hydropower planning (station and river 
basin planning), construction and 
management, investment and financing 
systems of small  and medium 
hydropower, design and construction of 
small and medium hydropower 
stations, safe and economical operation 
and management of small and medium 
hydropower plants, unattended (with a 
few guards) small and medium 
hydropower stations, environmental 
protection concerning small and 
medium hydropower stations. 

M r . Z h a o  J i a n d a ,  D e p u t y  
Secretary-General of SHP Special 
Committee of Chinese Society of 
Hydroelectric Engineering (CSHEE), 

Representative of SHP Special Committee Participated in 
Academic Exchange Symposium on Small and Medium
 Hydropower Construction and Management

Associate Executive Editor of the 
journal Small Hydro Power and SHP 
News of HRC and Chief of Editorial 
Division of HRC, participated in the 
symposium upon invitation and took 
his seat at the rostrum. He was invited 
as the first speaker to give an academic 
report  on SHP Resources and 
Development in China and Discussion 
over SHP Academic Concerns in the 
New Era. With latest official statistics, 
Mr. Zhao introduced the hydro energy 
resources in rural areas and their 
distributions, the developing and 
utilizing situation of the resources over 
the 60 years since the foundation of 
P.R. China, national rural hydropower 
and electrification construction, pilot 
projects and expanding pilot projects 
construction for Replacing Fuel Wood 
with SHP Project, planning for rural 
electrification through hydropower 
from 2011 to 2020, especially the SHP 
resources and the developing and 
utilizing situation in Hunan and Hubei 
Provinces and academic concerns over 
SHP in the new era, etc. His report was 
highly appreciated by the host, the 
leaders and the experts present. 

Hydropower is the most abundant, 
developed and the only industrialized 
clean and renewable energy of scale at 
present. To put hydropower in priority, 

to develop it rapidly, scientifically, 
orderly, properly and harmoniously is a 
must for improving the social and 
economic development nationwide and 
for enhancing the living and working 
conditions for the people. Currently, 
only 30% of hydropower is exploited in 
China with unbalanced levels among 
different provinces. As a result, we still 
have a long way to go to fully develop 
hydropower resources. Taking Hunan 
and Hubei provinces as an example, 
large-scale hydropower stations are 
nearly fully developed, leaving small 
and medium hydropower projects to be 
developed.  Smal l  and medium 
hydropower development, which has 
become a major subject of hydropower 
construction, will play a key role in 
energy  conserva t ion ,  emiss ion  
reduction, and sustainable development 
of county economy and in supporting 
the development of agriculture, rural 
areas and farmers. We ought to pay 
more attention to small and medium 
hydropower, infuse more technical 
input into it and to develop new 
materials, dam types, structures, 
techniques and equipment which are of 
low cost, new technology and simple 
and reliable for SHP use. 
Academic exchange is the fundamental 
part to an academic society. As a mass 
academic group of hydropower and 
power generating industry, Chinese 
Society of Hydroelectric Engineering 
(CSHEE) focuses its efforts on 
professional academic exchange and 
discussion. After participation in this 
symposium, the influence of HRC and 
SHP Special Committee has been 
expanded among SHP circle in Hunan 
and Hubei Provinces. What's more, the 
es tab l i shment  o f  SHP Spec ia l  
Committee and the work it carries on, 
particularly the preparation situation for 
the First Chinese SHP Forum and the 
public collection of papers for this 
forum are presented.

(Source: HRC)

fter 4 years' joint efforts 
of all the participating 
construction units, two ASHP stations designed 

by HRC—Xiaopengzu SHP Station in 
Luquan Autonomous County of Yi and 
Miao Ethnic Minorities and Nanhe River 
First-cascade SHP Station in Lincang 
City,Yunnan province, have started 
power generation in mid-September, 
2009.

The main function of Xiaopengzu 
SHP Station is power generation, 
integrating irrigation and flood control. 
The dam type is arch dam with 
maximum height of 83.5m, length of 
572m and diameter of 7.0m.

Nanhe River First-cascade SHP 
Station is functioning mainly for 
generation. The dam is arch type with a 
height of 56.8m. The installed capacity 
is 40 MW. Consisting of shaft-well 
intake, round pressure tunnel, surge tank 
and penstock, the water conduit system 
is 4,254m long with a design flow of 

364.5 m /s and a diameter of 6.8m. 
These two SHP stations are 

invested by private enterprises and the 
whole process of design including the 
geological investigation, pre-feasibility 
study, feasibility study, design for 
bidding and construction drawing design 
have been all undertaken by HRC.

(Source: HRC)

Two SHP Stations Designed by HRC
Commissioned

 Figure 1  Pivot Layout of Xiaopengzu SHP Station

Figure 2  Powerhouse of Nanhe River First-cascade SHP Station
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Figure 3  Inside the powerhouse, NanheFigure 4  Substation, Nanhe
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Along with the development of 
new China and the implementation of 
the policy of Reform and Opening up, 
SHP industry in China has undergone a 
marvelous period of 60 years with its 
great achievements attracting attention 
from the whole world. In order to 
preserve precious historical profiles, 
r e c a l l  b r i l l i a n t  p a s t  o f  S H P 
development in China, track down 
great events during the 60 years and 
reflect and eulogize the achievements 
on SHP that China has achieved since 
its foundation, the 60 Years of Small 
Hydropower Development in China 
which is compiled by the Bureau of 
Rural Hydropower and Electrification 
Development, MWR to readers on 
Sept. 28, 2009. Minister of Water 
Resources Chen Lei prefaces this book. 
Vice minister of Water Resources Hu 
Siyi is the Director of Editorial 
Committee for this book and Director 
of Bureau of Rural Hydropower and 
Electrification Development Tian 
Zhongxing is the Editor-in-Chief. 

“The 60 Years of Small Hydropower 
Development in China ” Published to Readers

To preserve precious historical 
profiles and recall glorious past. 
To record great events and eulogize 
brilliant achievements.

China boasts abundant small 
hydropower  r e sources  wi th  a  
technically exploitable volume of 128 
million kW, ranking the first in the 
world. These resources are scattered in 
more than 1,700 counties nationwide. 
During the 60 years since the founding 
of PRC, especially after implementing 
the policy of Reform and Opening up, 
small hydropower has gained rapid 
development with guidance and 
support from Central Committee of 
CPC and State Council as well as local 
party committees and governments of 
different levels. It  has played 
s ignif icant  ro les  in  providing 
electricity in rural areas, facilitating 
economic and social development in 
rural areas, improving the living and 
working conditions of farmers and 
enhancing energy conservation and 
emission reduction, etc. In the new era, 
the unique functions of SHP in 
ecological construction, energy 
conservation and reduction of pollutant 
emission are widely appreciated by 
various circles of society. Especially in 
2008 when the freezing rain and 
blizzard disaster in south China as well 
as Wenchuan Earthquake happened, 
smal l  hydropower  exer ted  i t s  
advantage as the distributed energy 
sources thus playing an important role 
in ensuring the security of the grid and 
relieving the disaster. 

After  60 years '  pers is tent  
endeavors, there are about 45,000 SHP 
stations in the mainland China with an 
installed capacity of 51 million kW 
and an annual power generation of 
more than 160 billion kWh, accounting 
for 30% of installed capacity and 
a n n u a l  p o w e r  g e n e r a t i o n  o f  
hydropower in China. The capacity 
under construction reaches 20 million 
kW. Thanks to small hydropower, 1/2 
of the land, 1/3 of the counties and 
cities, more than 300 million of rural 
population have access to electricity, 
thus improving the power access rate 
of households in rural hydropower 
areas from less than 40% in 1980 to 

99.6% in 2008.
The SHP-based rural hydropower, 

which has been developed in the 
countryside and benefits agriculture, 
prospers rural areas and serves farmers, 
is recognized and highly appreciated 
by the Party Central Committee and 
the State Council as well as local party 
committees and governments of 
different levels. It also gains much 
support from the local people in rural 
areas. Small hydropower stations have 
become important infrastructure for the 
economic and social development in 
rural areas; small hydropower industry 
has played a key role in ecological 
construction and environmental 
protection in mountainous and hilly 
areas. China is undoubtedly a big 
country of small hydropower. China's 
techniques and experiences in 
developing SHP are spread in many 
developing countries; China's practice 
of achieving rural electrification 
through developing small hydropower 
has attracted world attention and been 
widely appreciated by the UN and 
various countries in the world.

This ten-chapter book records the 
fantastic development of small 
hydropower in China in detail. It not 
only summarizes the past achievements 
and experience of SHP in China, but 
also prospects the future development 
of SHP industry. Therefore it is a 
historical literature for water and 
hydropower sector, significantly 
guiding rural hydropower industry in 
the new era. This book could not only 
be used as research profiles for 
managerial departments, institutes or 
companies of scientific research, 
design and construction as well as 
universities or colleges in the field of 
rural hydropower, but also serve as 
reference for managerial leaders, 
sc ient i f ic ,  technica l  s ta ff  and 
t e c h n i c i a n s  e n g a g e d  i n  r u r a l  
hydropower development.

(Source: HRC)
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Training Opportunity from HRC in 2010 

No     Name of the Training                Date                                                Fee

Training Workshop on Small Hydropower 
Technology for Developing Countries 

28 April -8 June Fellowships will be provided, including international 
airfares, boarding, lodging, local transportation in 
China, pocket money and etc. The interested 
applicants may contact, directly or through their 
governmental organization, the Commercial Office of 
the Chinese Embassy for approval.

Seminar on Rural Electrification for 
Developing Countries 

11 June -8 July2

1

1 Training Workshop on Small Hydropower Technology for Developing Countries

Name Training Workshop on Small Hydropower Technology for Developing Countries

Organizer National Research Institute for Rural Electrification [Hangzhou Regional Center for Small Hydropower (HRC)]

Time 28 April -8 June, 2010 Language English Invited Countries Developing Countries

Number of 
Participants

2-3 persons from each country, 25-35 in total

Age Under 50 Language Good in English

Health
Healthy, no infectious diseases, no high blood pressure, no cardiovascular and cerebral vascular diseases, 
no mental diseases, no physically disabled, nor pregnancy either.

Others No company allowed for families or relatives

Host City Hangzhou, Zhejiang Province Local Temperature around 23℃ (on average)

Cities to visit Ningbo, Shanghai, Wenzhou, etc. around 23℃ (on average)

Notes No company allowed for families or relatives

Contact of  the 
Organizer

Contact Person(s) Mr. Pan Daqing

Telephone 0086 571 56729285 / 56729281 0086 13958008521 Fax 0086 571 88062934

E-mail: dqpan@hrcshp.org  /  

Training Course Content & Climate condition:
The training workshop will cover the important topics and introduce experience on small hydropower 

development: Procedures of SHP development, Hydrology, Feasibility study, Civil works, Turbo-generator, 
Electric design, Automation, economic evaluation, Equipment selection, Operation & maintenance, Water 
Resources in China, Three Gorges Project, South-to-North Water Transfer, Investment and Financing in SHP 
Development, etc. The Workshop integrates classroom presentation with study tours, which include different 
types of small hydropower stations, rubber dam, hydropower equipment manufacturers, Shanghai and etc. 

Through lectures and practical study, the participants will get to know more about SHP development in 
China, including the standards, experience and new technologies, etc. The friendship, exchange and cooperation 
are expected to be further strengthened.

Climate conditions around the training area:
 Hangzhou, a southeast coastal city of China, is an area of subtropical monsoon with mild climate and four 

distinct seasons. As a saying goes, “Above there is Heaven, down below are Suzhou and Hangzhou”. Hangzhou is 
well known for its beautiful West Lake. The average temperature is about 23℃ in May.

The  climate of  Shanghai  and  other  visiting places is similar to Hangzhou’s. 
Therefore, the participants are kindly requested to prepare the necessary clothing and other things before 

coming to China.  

Requirements for 
the Participants

Local Temperature

Ms. Yu Huiming   E-mail: hmyu@hrcshp.org

Note: Related fees including air tickets will be provided by the Chinese government via the Commercial Office of the Chinese Embassy. 
Those who are interested may contact with and apply directly from Commercial Office in your country for approval. 



Name Seminar on Rural Electrification for Developing Countries

Organizer National Research Institute for Rural Electrification [Hangzhou Regional Center for Small Hydropower (HRC)]

Time 11 June -8 July, 2010 Language English Invited Countries Developing Countries

Number of 
Participants

2-3 persons from each country, 25-35 in total

Age Under 50 (for Division Director) ,
Under 55 (for Director General)

Language Good in English

Health
Healthy, no infectious diseases, no high blood pressure, no cardiovascular and cerebral vascular diseases, 
no mental diseases, no physically disabled, nor pregnancy either.

Others No company allowed for families or relatives

Host City Hangzhou, Zhejiang Province Local Temperature around 26℃ (on average)

Cities to visit Ningbo, Shanghai, Wenzhou, etc. around 26℃ (on average)

Notes No company allowed for families or relatives

Contact of  the 
Organizer

Contact Person(s) Mr. Pan Daqing

Telephone 0086 571 56729285 / 56729281 0086 13958008521 Fax 0086 571 88062934

E-mail: dqpan@hrcshp.org  /  

Requirements for 
the Participants

Local Temperature

Ms. Yu Huiming   E-mail: hmyu@hrcshp.org

2  Seminar on Rural Electrification for Developing Countries

Note: Related fees including air tickets will be provided by the Chinese government via the Commercial Office of the Chinese Embassy. 
Those who are interested may contact with and apply directly from Commercial Office in your country for approval. 

HRC NEWS

48 2009   SHP News   

Seminar Content & Climate condition:

The seminar will cover the important topics and introduce experience on small hydropower development: SHP 

development in China, Incentive Policies in China, China in Brief, SHP Exploitation Modes, SHP Standards in China, 

Economic Evaluation for SHP Station, SHP Equipment in China, Modern Technology on SHP, Micro Hydro Power, 

Containerized Hydropower Station, SHP Development & Environment, Investment and Financing in SHP 

Development, etc. The seminar integrates classroom presentation with study tours, which include different types of 

small hydropower stations, rubber dam, hydropower equipment manufac-turers, Shanghai and etc. 

Through lectures and practical study, the participants will get to know more about SHP-based rural 

electrification in China, including the standards, experience and new technologies, etc. 

Climate conditions around the training area:

 Hangzhou, a southeast coastal city of China, is an area 

of subtropical monsoon with mild climate and four distinct 

seasons. As a saying goes, “Above there is Heaven, down 

below are Suzhou and Hangzhou”. Hangzhou is well known 

for its beautiful West Lake. The average temperature is about 

26℃ in June.

The climate of Shanghai and other visiting places is 

similar to Hangzhou’s. 

Therefore, the participants are kindly requested to 

prepare the necessary clothing and other things before 

coming to China. 
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