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I. Project Overview 
1. Project Title: Efficiency Improving and Energy Saving Scale Up of  Existing SHP Plants in 

Rural Areas 
2. Abstract: Given the significant potential in the field of  rural SHP in developing 

countries, the project aims to facilitate the mass implementation of  the energy 
efficiency improvement for existing rural SHP plants in China by project 
demonstration in researching and implementing policy, financing and technical 
mechanism to overcome the existing barriers as well as encourage investment 
towards the energy improving and energy saving in SHP. Furthermore, the project 
outputs will be extensively replicated in developing countries through the ICSHP 
network particularly in Africa, Asia and Latin America. 

3. Background Analysis: Small Hydro Power (SHP) is a proven, clean, 
environmentally sound form of  energy with solutions to rural electrification and 
promoting poverty alleviation in remote rural areas in developing countries. 
Endowed with abundant hydro resources, China is the leading country in SHP 
development and achieved great success. A rural population of  over 300 million in 
China has enjoyed electrification through SHP. China’s small hydro power practice 
has also set a model of  sustainable development for one third of  the world 
population, numbering 2 billion, who have at present no access to electricity. By end 
of  2008, a total of  45,420 SHP stations with 53,100MW installed capacity under 
operation in China, accounting for 38% of  the hydro installed capacity and 8% of  
total electricity installed capacity of  the country. 25% of  the population and one third 
of  the counties covering 50% of  the territory in China are provided with electricity 
mainly by the existing rural SHP plants. Obviously, the development of  rural hydro 
resources plays a significant role for promotion of  the rural and even national 
economy, reduction of  greenhouse gas emissions as well as protection of  the 
environment. Particularly, the rural SHP promotes dramatically local economic 
development in Africa and Asian countries.  

 
However, the rural SHP plants are not operated with full efficiency and maximized 
functioned due to the following problems: 
 
• Technical defect of  units. Due to the limits of  design and manufacture of  the hydro 
equipment as well as the inadequate input for maintenance of  rural SHP plants, the units 
are operated with great energy loss and low efficiency, which causes frequent breakdowns 
and inability of  maximized output. 
• Unmatched parameters between units and practical operation of  SHP plants. Most 
rural SHP plants were not constructed at the suitable location due to objective factors 
such as technical and economic limits, which cause inefficient operation of  the plants. It 
is surveyed that comprehensive efficiency of  rural SHP plants reaches only 38%-80%. 
• Unreasonable planning and unordered development. This has caused serious 
deterioration of  river environment and unbalance of  river ecology. Besides, SHP 
resources are significantly wasted and thus reduced dramatically.  



These problems not only waste hydro resources, but also lower the social and economic 
profits of  rural small hydropower. Moreover, with the rapid development of  rural SHP, 
the feasible sites became less and less despite the nature of  being renewable energy for 
sustainable development. Therefore, it is of  great urgency and importance for technical 
updates of  rural SHP plants in order to improve their energy efficiency as well as energy 
saving capacity. In developed countries, governments attached great emphasis on 
refurbishment for hydro power plants by technical innovation as well as equipment 
update. For instance, the Hoover dam in the U.S. was updated by installing innovated 
units from 1985 to 1992. Consequently, the operating efficiency was increased by 6% and 
30% for output. However, the situation in developing countries is not so optimistic, not 
even in China. A preliminary survey shows that 70% of  the stations were built before the 
1990’s, 54% of  which operates below an average efficiency of  80%.   
 
Given the significant potential in the field, the project aims to facilitate the mass 
implementation of  the energy efficiency improvement for existing rural SHP plants in 
China and other G-77 Members.  
 
This will be done through: 
• project demonstration in researching and implementing policy 
• innovation of  financing and technical mechanisms to overcome the existing barriers   
• encouraging investment towards the energy improving and energy saving in SHP 
• replicating the project extensively in developing countries. 
 
This final point is of  particular importance for the countries taking part in the project. 
Vietnam, Sri Lanka and Indonesia will, as partners in this project, be the first countries to 
benefit from the increase of  efficiency of  their existing and future SHP installations. 
Vietnam, Sri Lanka and Indonesia are important partners in South-South cooperation, in 
particular with African countries such as Zambia, Ethiopia and Zimbabwe. 
 
Moreover, economic considerations predominantly justify this project on the 
refurbishment and/or updating of  hydro-electric generators. Many years of  experience 
indicates that only some 30% of  hydro power station kilowatt loss capitalization arises 
from the electromechanical equipment. The electrical machine is responsible for about 
half  that; consequently generator refurbishment is generally well worthwhile. 

Retrofits and refurbishments not only extend the lifespan of hydro power stations and 
increase their reliability and availability at a low cost and with minimal environmental 
impact, but can also increase the output of the power station.  

This project is of such a nature that they lead to balanced social, environmental and 
economic benefits for the member countries of the Group of 77. It is designed so as to 
have a maximum multiplier effect, as it is a clear pilot project for other regions. Also 
there is a strong TCDC component, i.e. deliberate and voluntary sharing, pooling and 
exchange of technical resources, knowledge, experience, skills and capabilities on 
improving the efficiency of small hydropower units through refurbishment. 



II. Implementation  

1. Potential: China attaches great importance to rural hydro development and 
electrification. As per the 11th Rural Hydropower FYP (2006-2010)and 2020 Vision, 
by 2020 rural hydropower will reach a capacity of  93,493MW and an output of  
309,200Gwh. Refurbishment has also been planned with a target of  an annual 
11,400Gwh output increase for the 11th FYP. The project receives support from the 
Ministry of  Water Resources (MWR) and the Guideline is expected to be adopted for 
the Rural Hydropower Refurbishment Action Plan by the government. ICSHP will 
work closely with the Rural Hydropower & Electrification Bureau, MWR and NDRC, 
and the local offices at the provincial and county level to ensure the project 
implementation within timeline at minimized risks. Besides, by collaborating with the 
major SHP users Indonesia, Vietnam and Sri Lanka, the project will be ensured to be 
replicated to other developing countries on a continuous basis. 

2. Innovation: The project explores an innovative mechanism to enhance private sector 
investment towards improving efficiency for existing SHP plants in particular as 
follows.  

• Finance Innovation: although hydropower has been a popular CDM type already, the 
innovation of  carbon finance to support the SHP refurbishment to improve the energy 
efficiency will be explored and demonstrated.  
• Technology Innovation: this will stimulate research of  new medium-and-small sized 
turbine generator units and control equipment with features of  more appropriateness, 
higher efficiency and more stability for operation and popularization? Thus, the new 
high-efficiency unit and controlling technology, high efficient and safe refurbishing 
technology as well as economical operating and dispatching technology will improve the 
operating efficiency of  rural hydro power stations. With the application of  an advanced 
and high-efficiency unit as well as economical technical refurbishment, the average 
output of  the most existent power stations will be increased by 10%-25%. 
3. Benefits: Social benefit. Rural hydro is a basic infrastructure of  great importance for 
development. China will continue to construct 400 rural electrified counties and 
accelerate the ecology protection program of  replacing fossil fuels with small hydro 
power, thus the project can provide important technical support for it. In addition, the 
project will positively promote rural hydropower development and utilization as well as 
improve rural productivity. Ecological benefit. No new reservoir, new immigrant and land 
inundation is required for technical refurbishment of  existent power stations, which is 
good for ecological environment improvement and energy-saving society construction. 
Besides, the issue of  environment protection relating to small hydro power development 
will be highly researched and promoted. 
 
The project outputs will be selected as the training material for the ICSHP training 
program worldwide. Through the promotion of  the INSHP network, the EI&ES for 
SHP will be disseminated and replicated to other developing countries. A designated 
ICSHP program officer will along with stakeholders periodically evaluate and keep the 
project outputs up to date. 



III. Completed Activities in the first stage 

Activity – 1 
Time: June 2011 
Location: Zhejiang Province 
Implementation: the working schedule and guideline for the project had been stipulated, 
and the questionnaire for survey on potential breakdown and risk as well as present 
efficiency of  the serving rural hydropower stations in China had been designed 
specifically for conduction.  
Participants: IC-SHP, MWR 

     
 
Activity – 2 
Time: July- August 2011 
Location: Guizhou, Jilin, Zhejiang and Gansu Provinces 
Implementation: conducted extensive site survey to hand out the questionnaire and 
finished the survey on potential breakdown and risk as well as present efficiency of  the 
serving rural hydropower stations in typical basins. 
Participants: IC-SHP, local counterparts  

    
 



    
 
Activity – 3 
Time: October 2011 
Location: Zhejiang Provinces 
Implementation: based on the result of  the survey, five typical and representative 
hydropower stations were selected for on-site evaluation and analysis both on potential 
breakdown, risk and efficiency tests 
Participants: IC-SHP, local counterparts 

    
 
Activity – 4 
Time: November 2011 
Location: Zhejiang Province 
Implementation: according to the comprehensive analysis on records of  site survey and 
tests, a consultation seminar was organized by IC-SHP to discuss and put forward the 
comprehensive evaluation methodology for operational efficiency of  serving rural 
hydropower stations. With review of  current energy improving and energy saving 
practice in SHP, the seminar was also to identify barriers and priorities in terms of  policy, 
financing and technology viabilities etc. for scaling up. 
Participants: IC-SHP, MWR, local counterparts 



    
 
Activity – 5 
Time: December 2011 
Location: Zhejiang Province 
Implementation: starting preparatory works for stipulation of  policy-making modality on 
upgrade and refurbishment of  rural hydropower stations with potential breakdown and 
risk as well as low efficiency, and software development of  intelligent optimized 
dispatching and operating for hydropower station(s).  
Participants: IC-SHP, MWR, Zhejiang University of  Industry  

   
 

IV. Completed Activities in the Second Stage 

Activity – 1 
Time: January 2012 
Location: Zhejiang Province 
Implementation: To set up preliminary policy-making modality on upgrade and 
refurbishment of  rural hydropower stations with potential breakdown and risk as well as 
low efficiency. Experts, scholars and officers as well as stakeholders from MWR and 
national institutions of  rural small hydro power are invited for stipulation of  preliminary 
modality on policy-making mechanism to promote refurbishment and development of  
rural hydropower energy. 
Responsible by: IC-SHP, MWR 



  
 
Activity – 2 
Time: February 2012 
Location: Zhejiang Province 
Implementation: To research and develop the technology of  intelligent optimized 
dispatching and operating for rural hydropower station(s). The professors from Zhejiang 
University of  Industry and experts from ICSHP as well as officers from MWR, even 
technicians and engineers from SHP equipment manufacturing enterprises are invited 
particularly for discussion on promoting intelligent optimized dispatching and operating 
for rural hydropower stations. SHP equipment manufacturing enterprises will bear the 
responsibility to develop and popularize such specific technology with policy and 
expertise support both from MWR and university.  
Responsible by: MWR, Zhejiang University of  Industry  

  
 
Activity – 3 
Time: March 2012 
Location: Hangzhou, IC-SHP 
Implementation: To organize a national seminar on energy improving and energy saving 
for consultation of  setting up policy-making modality of  upgrade and refurbishment for 
rural hydropower station with potential breakdown and risk as well as low efficiency 
ICSHP invited officers of  MWR and provincial bureaus of  water conservancy, experts 
and professors of  universities as well as institutions, chief  engineers of  main SHP 
equipment manufacturing enterprises, and local owners of  rural hydropower stations as 
well as other stakeholders for the national seminar. Representatives discussed and 
exchanged ideas with all parties in aspects of  policy, capital, technology, management as 
well as capacity building. A coordinative and liaison office is set up in ICSHP for contact 
and cooperation among parties and stakeholders specifically for the programme even 



up-following activities.  
Responsible by: IC-SHP 

  
 
Activity – 4 
Time: April 2012 
Location: Hangzhou, ICSHP 
Implementation: To put forward methodologies on efficiency analysis and efficiency 
improving for rural hydropower stations, to develop practical and cost-effective 
technology of  efficiency improving as well as systematic software with independent 
intelligence rights, and to complete stipulation of  relevant national standards and 
guidelines.. Guidelines of  General Design for Rural Hydropower Refurbishment Project of  Efficiency 
Improving and Capacity Increasing and Guidelines of  Construction and Management for Rural 
Hydropower Refurbishment Project of  Efficiency Improving and Capacity Increasing are stipulated as 
national standards for the programme.  
Responsible by: IC-SHP, MWR 

  
 
Activity – 5 
Time: May 2012 
Location: Zhejiang Province 
Implementation: To publish the guidelines and EI & ES training materials, and to select 
one rural hydropower station for demonstration on technical refurbishment and 
efficiency improving in line with energy improving & energy saving. Guidelines of  General 
Design for Rural Hydropower Refurbishment Project of  Efficiency Improving and Capacity Increasing 
and Guidelines of  Construction and Management for Rural Hydropower Refurbishment Project of  
Efficiency Improving and Capacity Increasing are officially published and issued to provincial 
bureaus of  water conservancy and relevant agencies as well as institutions from central 



level to village level. Besides, ICSHP organized experts to compile specific training 
material for capacity building of  this programme. The Dakeng small hydropower station 
is selected as the demonstration site for technical refurbishment and upgrade of  this 
programme.  
Responsible by: IC-SHP, MWR 

  
 

  
 
Activity – 6 
Time: June 2012 
Location: Changsha, Chenzhou, Hunan Province 
Implementation: To organize regional training workshop for developing countries on 
energy improving and energy saving of  rural hydropower station, and to share the policy 
framework, financing mechanism, technical innovation as well as capacity building 
regarding to the EI & ES. ICSHP and its national sub-centre in Hunan province 
organized training workshops for developing countries in Changsha and Chenzhou in 
Hunan Province as capacity building support for the programme. Over 30 trainees from 
more than 25 countries participated the workshop.  
Responsible by: IC-SHP 

  



V. Financial Costs and Expenses 

The project costs for activities are strictly based on the financial budget. IC-SHP 
organized financial staffs specifically for evaluation and review of  the economy for the 
project. Project leaders are also responsible for monitoring of  cost for each activities 
regarding to the project and required for submission of  periodical report to the Director 
General of  IC-SHP for processing and stage of  the project.  
 
No. Items PGTF Fund ICSHP Fund Total 

1 International travel   0 0 0 
2 Equipment purchase 0 0 0 
3 Experts fees 8,000 USD 16,000 USD 24,000 USD 
4 Trainings 6,000 USD 9,664 USD 15,664 USD 
5 Meetings 9,600 USD 15,800 USD 25,400 USD 
6 Domestic travels 2,500 USD 9,536 USD 12,036 USD 
7 Administration fee 0 15,000 USD 15,000 USD 
8 Unpaid PGTF fund 2,900 USD 0 2,900 USD 
 Total 29,000 USD 66,000 USD 95,000 USD 

 
 

VI. Project Management and Monitoring  

The project is implemented by the International Center on Small Hydropower (IC-SHP). 
The Chinese government appointed the Ministry of  Water Resources (MWR) to ensure 
that national support for research and development of  SHP. Chinese governments & the 
PGTF will co-finance the proposed consultation missions, case study on the selected 
SHP projects, seed money for project construction. IC-SHP(in-kind) & PGTF will 
co-finance the trainings. IC-SHP will provide ‘in-kind’ assistance for projects, which will 
form part of  the budget contributed by the Chinese government. Progress and 
monitoring will be done by China International Center for Economic and Technical 
Exchanges, Ministry of  Commerce, the People’s Republic of  China. 6-monthly progress 
report will be provided.  
 
 

VII. Appendix 

1. Guidelines of  General Design for Rural Hydropower Refurbishment Project of  Efficiency 
Improving and Capacity Increasing  



  
 

  
 



  
 
 
2. Guidelines of  Construction and Management for Rural Hydropower Refurbishment Project of  

Efficiency Improving and Capacity Increasing 
 

  
 
 
 
 



  

 
 
 



3. Breakdown of Expenditure  
Expenses covered by the PGTF 

 

Training US$6,000 
Local Transportation US400 

Local  Accommodation US$4,800 

Living Allowance US$800 

Domestic Travel US$2,500 
Travel cost to Zhejiang province US$900 

Travel cost to Hunan province US$1,600 

Experts Fees US$8,000 
Consulting Fees US$5,400 
Accommodation US$800 
Living Allowance US$1,800 
Meeting US$9,600 
Venue US$3,500 
Local Transportation US$500 
Local Accommodation US$2,200 
Living Allowance  US$1,500 
Equipment US$800 

Printing US$350 

Other fittings US$200 

Electronic fittings US$550 

Subtotal US$26,100 
Unpaid  US$2,900 
Total US$29,000 
 


