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I. PROJECT DESCRIPTION 
 
A. Rationale 

1. The rapid pace of economic growth in the People’s Republic of China (PRC) fueled the 
demand for electricity, which increased by more than 13% since 2002. This resulted in serious 
power shortages in many areas of the PRC. The electricity sector also became a major air 
polluter as production was overwhelmingly based on coal. In the province of Gansu, 81% of the 
electricity was produced by coal-fired power plants. Of Gansu’s 14 cities, 13 did not meet air 
quality standards and some parts, such as the Hexi corridor, had faced chronic power shortages 
due to limited local generation capacity. To meet the growing electricity demand in an 
environmentally sustainable manner and to support economic growth in the rural areas of 
Gansu, the Government of PRC committed to the development of the Heihe River scheme. The 
scheme was an integral part of the power system planning and least-cost generation expansion 
plan in Gansu to provide additional generation capacity. 
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2. The project was built in the remote and impoverished rural areas of Zhangye City,1 in the 
province of Gansu. The project was a key component of the Heihe River Cascade Hydropower 
Development Scheme, which was a large hydroelectric development with seven separate run-
of-river medium-sized hydropower plants (HPP) in cascade on the Heihe River. The whole 
scheme aimed to provide an environmentally clean power supply for local consumption and to 
support economic growth in the rural areas of Zhangye City.  
 
B. Expected Impact 

3.  As indicated in the project framework, the expected impact was to provide 
environmentally clean power supply supporting economic growth in the rural areas of Gansu. 
Performance targets to measure impact were increased contribution of clean and renewable 
energy production from 19% in 2006 to 23% by 2015, sustained rural economic growth at an 
average of 6% up to 2015, and more than 99% of villages with electricity by 2015.  
 
C. Objectives or Expected Outcomes  

4. The expected project outcome was the production of a reliable, clean, and affordable 
hydropower supplied to rural consumers in Zhangye City. At appraisal, the performance targets 
were 50% improvement in rural consumer average interruption duration index by 2012, uniform 
urban–rural power tariffs enforced by 2012,2 and increased rural power consumption from 226 
gigawatt-hour (GWh) in 2005 to more than 300 GWh by 2012. 
 
D. Components and Outputs  

5. The project was designed to build a 50.5 megawatt (MW) hydropower project that was to 
generate additional 174 GWh of clean hydropower energy by 2009. It included a 110 kilovolt 
(kV) transmission line connecting the Erlongshan HPP to the Heihe grid substation. Another 
project component was the expansion and improvement of the rural power network through an 
upgrade of the 10 kV and 35 kV rural electrical systems to be financed and implemented in five 
counties by the Zhangye City Government. Also, a capacity development component for the 
Heihe Hydropower Development Company and the Erlongshan Hydropower Company (EHC) 
was to be implemented to generate carbon revenues under the clean development mechanism 
(CDM), and to integrate and later on, mainstream environmental and social issues in the project 
cycle.  

E. Provision of Inputs  

6. The government requested financing that is up to an equivalent of $50.00 million. The 
Asian Development Bank (ADB) approved a loan of $22.00 million from its ordinary capital 
resources while other financial inputs came from government funding of $16.22 million 
equivalent and domestic banks funding of $19.68 million equivalent for the design, procurement, 
and implementation of the 50.5 MW Erlongshan HPP. The project was financed as part of an 
investment program funded under a multitranche financing facility (MFF) dedicated for the 
development of the Heihe River scheme. The investment program includes the development of 
(i) Project 1—50.5 MW Erlongshan HPP, and (ii) Project 2—60 MW Dagushan HPP and the 

                                                 
1  ADB. 2006. Report and Recommendation of the President to the Board of Directors: Proposed Multitranche 

Financing Facility for the People’s Republic of China for the Gansu Heihe Rural Hydropower Development 
Investment Program. Manila.  

2 This is the government policy of tariff reforms in which cost reductions due to efficiency gains are passed on to the 
consumers. 
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interconnection with the 110 kV power grid. A parallel rural grid improvement project to 
renovate, modernize, and strengthen the local 10 kV and 35 kV distribution networks was 
financed by the Zhangye City government to improve power distribution to rural consumers in 
the area. The project benefitted from an ADB preparatory technical assistance for preparing the 
Gansu Heihe Hydropower Development project.3 
 
F. Implementation Arrangements 

7. The Gansu Provincial Government (GPG) was the executing agency responsible for the 
overall implementation of the investment program while the EHC was the implementing agency 
for the project. The EHC is a joint stock company established by the Heihe Hydropower 
Development Company—in charge of accelerating the development of the Heihe River 
scheme—and the Gansu Water Resources Management Bureau. The EHC was assisted by a 
team of international and national consultants. Implementation by EHC followed the 
arrangements envisaged at appraisal. The performance of the consultants, contractors, and 
suppliers was satisfactory. The consultants provided strong support on implementation, 
reporting, and training, including overseas studies. Disbursements were consistent with the 
annual disbursement projections, major loan covenants were complied with, and implementation 
risks and social safeguards were adequately addressed. Overall, implementation arrangements 
were satisfactory and worked as envisaged at appraisal. Generally, arrangements were made to 
follow ADB procurement guidelines and standard bidding documents, except as noted below. 
 
8. Across-lending issue among related stakeholders of the EHC was identified by auditors. 
The issue was addressed by ADB and EHC and necessary measures to improve financial 
governance were undertaken. On procurement, the GPG and EHC did not post the bid invitation 
for the turbine generator package at the ADB website, and did not seek prior approval of the bid 
evaluation and the recommendation for award of contract. However, the ADB procurement 
committee concluded that these shortcomings did not affect the procurement outcome and 
approved the turbine generator package. 
 

II. EVALUATION OF PERFORMANCE AND RATINGS 

A. Relevance of Design and Formulation 
 
9. The project completion report (PCR) rated the design and formulation of the project 
highly relevant.4 The project was in line with the government’s Eleventh Five-Year Plan (2006–
2010) and consistent with ADB Country Partnership Strategy (2008–2010), which concentrated 
on achieving balanced and sustainable growth with more protection of the environment. The 
project facilities were constructed in accordance with the design as presented at appraisal. It 
had been an integral part of the least-cost generation expansion plan of Zhangye City and 
Gansu. 
 
10. The project appears to have been well designed. The PCR did not indicate any major 
design changes. It noted that the actual electricity output exceeded the design capacity and the 
plant had been operating satisfactorily since its opening. There were no incidents of 
malfunctioning reported in the headworks, water diversion tunnels, plant equipment, power 
transmission line, and public utilities. It also noted that the external supervising mechanism 

                                                 
3 ADB. 2006. Technical Assistance to the People’s Republic of China for Preparing the Gansu Heihe Hydropower   

Development Project. Manila.  
4 ADB. 2011. Completion Report: Gansu Heihe Rural Hydropower Development Investment Program—Erlongshan 

Hydropower Project in the People’s Republic of China. Manila. 
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played an important role in improving the quality of the project. It appeared that there were no 
major changes in project scope during implementation.  
 
11. The strong government ownership helped to ensure that the project design remained 
relevant. For instance, the PCR indicated that the EHC always took the initiative in solving 
problems, including provision of design documents, timely delivery of equipment, approach to 
dealing with issues, and other areas. The project formulation process considered the needs of 
relevant stakeholders. Consultations were conducted with more than 4,400 representatives of 
local government agencies, civil society, and project-affected people to discuss project 
alternatives, environmental concerns, land acquisition issue, and economic development 
potential. Given these, this validation also rates the project highly relevant.  

B. Effectiveness in Achieving Project Outcomes  
 
12. The PCR rated the project highly effective. Targets to be achieved by 2012 were already 
exceeded by 2009. These included the rural consumer average interruption duration index in 
Zhangye City, which showed 453% improvement by 2006. Also, a uniform urban–rural power 
tariff was implemented by 2009, and the annual rural power consumption in Zhangye City 
reached 313 GWh by 2009.  
 
13. All outputs were successfully completed. The project achieved a more efficient, reliable, 
and sustainable power supply for Zhangye City and the Hexi corridor through an additional 50.5 
MW of clean hydropower. The facility was in operation a year ahead of schedule with actual 
electricity output exceeding design capacity. The facility generated 61.6 GWh of electricity in 
2007, 162.1 GWh in 2008, 97.7 GWh in 2009, and 192.1 GWh in 2010. Meanwhile, the parallel 
investment in rural grid rehabilitation of 10 kV and 35 kV had improved electricity supply to rural 
consumers in five counties in Zhangye City. Through capacity development, the project also 
advanced policy reforms in the sector, and improved corporate governance and management in 
the implementing agency. Thus, this validation also rates the project highly effective. 

C. Efficiency of Resource Use in Achieving Outputs and Outcomes  
 
14. The PCR rated the project efficient. The higher economic internal rate of return of 24.1% 
on completion compared to 19.6% at appraisal was attributed to the larger power generation 
volume during 2008–2010 and willingness to pay by consumers. Sensitivity analyses indicated that 
the project would remain economically viable in the worst case scenario. The assumptions and the 
methodology used in the economic analyses were appropriate.  
 
15. Funds were also provided in a timely manner that ensured smooth project implementation. 
The EHC had an experienced team, supported by national and international consultants, to 
implement the project efficiently. The project was commissioned about 1 year ahead of schedule 
and the actual electricity output exceeded the design capacity at appraisal. On the basis of these 
positive accomplishments, this validation rates the project highly efficient. 
 
D. Preliminary Assessment of Sustainability  

 
16. The PCR rated the project most likely to be sustainable. The slightly lower financial 
internal rate of return (FIRR) of 4.73% at completion (5.84% at appraisal) was mainly attributed 
to the actual tariff level,5 which was slightly lower than the appraisal estimate—due primarily to 

                                                 
5 This refers to FIRR after tax without certified emission reductions. The FIRR after tax with certified emission 

reductions was 6.77 at appraisal and 6.58 at completion. 
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the implementation of the uniform urban–rural power tariff for urban and rural residences. The 
weighted average cost of capital was calculated (4.20%) based on a mix of sources of financing 
and was recalculated on project completion as 3.89%. The project’s FIRR was marginally higher 
than the weighted average cost of capital, and accordingly, the project was considered 
financially viable. Still, the validation is of the same view as the PCR on the importance of 
maintaining a sufficient tariff level to ensure full cost recovery in the long term. Given these, the 
project appears to be marginally financially viable. 
 
17.    The project facilities were constructed in accordance with international standards, of 
quality materials, and of robust manufacture. The EHC showed a high level of capability in the 
operation of the station. The PCR noted that the EHC was committed to taking the necessary 
measures to continuously improve its financial governance. However, audit reports disclosed 
the issue of cross-lending among related stakeholders of the EHC. This indicated insufficient 
internal controls in the company. Given these factors, this validation downgrades the 
sustainability rating to likely to be sustainable. 
 
E. Impact 
 
18. The PCR did not explicitly rate the impact of the project. It noted that environmental benefits 
from reduced air pollution and greenhouse gas emissions were substantial. The PCR defined the 
impact of the project as environmentally clean power supply supporting economic growth in the rural 
areas of Gansu province. At appraisal, the project had set three targets for 2015 (para. 3). Actual 
performance exceeded the targets set at appraisal. In Gansu province   (i) the share of renewable 
hydropower production increased to 35.9% by 2009 (ii) rural per capita income grew by 11.7% 
annually from 2006 to 2009, and (iii)100% of villages were connected to electricity by 2009. 
 
19. Adverse environmental impacts during construction were either eliminated or mitigated. 
Sensitive social activities, including resettlement and compensation, gender, and minorities 
were handled appropriately by the EHC. The project contributed significantly to the social 
development of the communities in the project area. The “Summary Poverty Reduction and 
Social Strategy” in the report and recommendation of the President listed some unique benefits 
in this rural area—that affordable energy provided a better lifestyle for the household members, 
especially for the women, and enabled them to purchase and use refrigerators, televisions, and 
mobile phones. Access to the mobile phone allowed them to better communicate with their 
husbands when the latter were absent from home for 6 months due to herding activities. 
 
20. With the improved electricity supply and replacement of coal-fired power plants, the local 
environmental quality had improved, and economic development enhanced. The capacity of the 
EHC staff was also improved through technical assistance programs, making the company’s 
operations effective and efficient. The project also successfully registered as a CDM project. 
This validation rates the impact of the project substantial.  
 

III. OTHER PERFORMANCE ASSESSMENTS 

A. Performance of the Borrower and Executing Agency 
 
21. The PCR rated the performance of the borrower highly satisfactory. Full support was 
provided during project implementation. The GPG contributed significantly to the success of the 
project in the overall planning and implementation. The EHC under the GPG had an 
experienced team to implement the project efficiently, with the support of national and 
international consultants. The appraisal, loan signing, and loan effectiveness were completed 
efficiently and on schedule. The schedule, quality, and cost of construction were all managed 
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well, and adequate counterpart funds were provided in a timely manner. This validation rates 
the performance of the borrower and the GPG highly satisfactory. 

B. Performance of the Asian Development Bank  
 
22. The PCR rated the performance of ADB highly satisfactory. At the early planning stage 
and throughout the project, ADB remained committed and provided appropriate support to the 
project. ADB provided a very effective technical assistance in the preparation of the project. 
ADB also developed a unique MFF to cover both the Erlongshan HPP and Dagushan HPP 
projects. This was one of the first MFF modalities in the PRC. Seven ADB missions were carried 
out for the project in which ADB staff provided support and guidance on all management issues. 
These efforts helped to facilitate smooth implementation and early commissioning of the 
hydropower facilities. The borrower, GPG, and EHC appreciated the assistance and 
cooperation extended to them by ADB. This validation has a similar rating to that of the PCR.  

C. Others 
 
23. On safeguards, both involuntary resettlement and indigenous peoples safeguard policies 
were well implemented. All the compensation funds were delivered to the affected people in a 
timely manner and the affected households were satisfied with resettlement and compensation. 
Under the project, gender development was well supported with improvements in attitude to 
female employment and encouragement for women’s participation in community affairs, 
including land acquisition and resettlement. 
 
24. On governance, as a result of ADB involvement in the project and in accordance with 
loan covenants, the EHC and Zhangye City government strengthened their corporate, 
management, and financial governance. An independent and autonomous internal audit 
department was planned to be set up in EHC. On anticorruption and fiduciary issues, these 
were not within the scope of work for the loan but the loan and all other contracts financed by 
ADB were subject to the standard ADB provisions on these issues. There is no report in the 
PCR on the government’s assessment of the project. The PCR did report that the government 
expressed its appreciation for the assistance and cooperation extended by ADB. 
 

IV. OVERALL ASSESSMENT, LESSONS, AND RECOMMENDATIONS 

A. Overall Assessment and Ratings 
 
25. Overall, this validation rates the project highly successful based on the ratings of highly 
relevant, highly effective, highly efficient, and likely to be sustainable. The facilities were 
constructed in accordance with the design and with strong support from both government and 
ADB. The anticipated outputs were fully achieved. Greater power output had been generated 
compared to what was originally designed. It was fully completed 1 year earlier than planned—
providing environmentally clean hydroelectric power and supporting economic growth in the 
rural areas around Zhangye City. The station had been operating smoothly since coming on 
line. No incidents of malfunctioning have been reported. The project was also evaluated as 
technically robust, economically and financially sound, and likely to be sustainable. 
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Overall Ratings 

  Criteria PCR IED Review Reason for Disagreement 
and/or Comments 

Relevance Highly relevant Highly relevant  

Effectiveness in 
achieving outcome 

Highly effective Highly effective  

Efficiency in achieving 
outcome and outputs 

Efficient  Highly efficient Economic vitality was high and 
project was commissioned 
about 1 year ahead of schedule 
(paras. 14–15). 

Preliminary assessment 
of sustainability 

Most likely   Likely Electricity tariff level needs to be 
sufficient to fully cover operation 
of the power system, even in the 
medium term (para. 16). 

Overall assessment Highly successful Highly successful  

Borrower and executing 
agency 

Highly satisfactory Highly satisfactory  

Performance of ADB Highly satisfactory Highly satisfactory  
Impact Not rated Substantial Refer to paras. 18–20. 
Quality of PCR  Satisfactory Refer to para. 30. 

ADB = Asian Development Bank, IED = Independent Evaluation Department, PCR = project completion report. 
Source: ADB Independent Evaluation Department. 

B. Lessons 
 
26. The PCR identified four lessons, summarized below, which this validation fully endorses. 
On procurement, strict adherence to bidding processes and the engagement of an experienced 
procurement agent is a key factor in facilitating efficient process. On counterpart financing, 
timely availability of all funding is key to smooth project implementation and early project 
commissioning. On carbon revenue, the project was successfully registered as a CDM project 
and served as a successful demonstration project for other clean energy developers in the 
region. On social development, the good practices of the project on social issues paid off in a 
good relationship with the local community. In addition to the lessons presented by the PCR, 
this validation provides one additional lesson. The PCR stated that “Before the project, few 
people left their communities in search of jobs. Now most young people do, and over 30% of 
migrants are female.” From this statement, it appears that development projects can influence 
local people in work principles and have a significant benefit on local communities at little cost. 

C. Recommendations for Follow-Up  
 
27. The PCR provided two notable recommendations that this validation supports. First is 
mainstreaming the MFF modality on similar, complex investment projects because it proved to 
be an appropriate financing tool for both the Erlongshan HPP and Dagushan HPP projects. 
Second is for ADB to continue its support for projects that are designed to minimize negative 
environmental and social impacts and effectively reduce greenhouse gases. The PCR also 
provided several recommendations on the operation and maintenance of the project, which are 
normal good practice in all hydropower stations, and which this validation also agrees with. 
 
28. In addition to the recommendations of the PCR, this validation provides two additional 
recommendations. First, for new clients, more control should be placed on financial and 
procurement guidelines—possibly incorporating these critical activities (e.g., ADB approvals) on 
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the project schedule, so that these are not overlooked. Second, as indicated in the lessons 
above, large development projects can influence local communities, including young people and 
women in work principles. This facet of influence and local development should be determined 
and incorporated in all ADB development projects, and not just left to happenstance. 
 

V. OTHER CONSIDERATIONS AND FOLLOW-UP 

A. Monitoring and Evaluation Design, Implementation, and Utilization 
 
29. Monitoring and evaluation of design was carried out or regulated by the EHC. An 
environmental management unit was established within the EHC to coordinate the 
implementation of the environmental management plan. The Zhangye Environmental Monitoring 
Station was also engaged to monitor air, water, noise, and ecological impacts in the project 
area. Requirements for social safeguards were addressed in a short resettlement plan and 
community development plan. Most of the land acquisition and resettlement activities were 
completed early, in 2006. The Lanzhou University was recruited in 2010 to evaluate the 
program for land acquisition and resettlement. It reported that the land acquisition impacts on 
affected households were minor and that the affected households were satisfied with the 
compensation received and with the improved community facilities. 
 
B. Comments on Project Completion Report Quality 

 
30. The quality of the PCR is rated by this validation satisfactory. The PCR was generally of 
high quality and complete including cross references, footnotes, terminology, among other 
things. The assumptions and methods of the economic and financial analysis were sound. The 
EHC and Zhangye Power Bureau surveys, supported by consultants and ADB, were conducted 
for energy utilization, and social and environmental services. Although the PCR did not provide 
much information on methodology, noting the use of these surveys and the groups involved, this 
validation considers the methodology acceptable. The treatment of safeguard issues were of a 
high standard and adequate. The evidence supporting the PCR findings is also considered 
adequate. Evidence on project outputs and costs were provided through hydraulic, and power 
and energy studies to substantiate project performance. Cost estimates and economic and 
financial analyses to substantiate financial positions and contract awards, among others, were 
all openly referred to in the PCR and have been subject to careful review by peers, independent 
consultants, and ADB as required. The PCR also identified meaningful lessons and 
recommendations. The PCR is generally consistent with the broad guidelines of PAI 6.07. It is 
consistent in style and content from section to section and is generally concise. 
 
C. Data Sources for Validation 
 
31. This validation relied mainly on the PCR, on the report and recommendation of the 
President, the Country Partnership Strategy for the People’s Republic of China, 2008–2010, and 
back-to-office reports. 
 
D. Recommendation for Independent Evaluation Department Follow-Up 
 
32. There are no follow-up issues on this validation other than what was raised in the 
recommendations. The project progressed well. There may not be a need for the conduct of a 
project performance evaluation.  
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