
Tanahu Hydroower Project (RRP NEP 43281) 

 

CLEAN DEVELOPMENT MECHANISM ASSESSMENT REPORT 
 
A. Executive Summary  
 
1. The Tanahu Hydropower Project will be one of the few storage-type hydropower projects 
that have been identified as national priority projects by the government of Nepal. To promote 
the project, a special purpose vehicle, the Tanahun Hydropower Limited (THL) has been 
incorporated in which the Nepal Electricity Authority (NEA) is expected to have a majority stake.  
 
2. The Asian Development Bank (ADB) had provided technical assistance and finance to 
prepare a detailed design study for the project. The proposed storage scheme based project 
(140 MW = 2 x 70 MW) could be a plausible clean development mechanism (CDM) project 
provided it meets the United Nation’s registration eligibility criteria for registration followed by the 
EUETS guidance on procurement of emission reductions from large storage scheme based 
electricity generation projects. 
 
3. The project is estimated to cost $ 470 million. THL/NEA are now conducting design work 
of the project, has revised its capacity to 140 MW from 127 MW, and the cost from the original 
estimate of a lower amount in 2007. 
 
B. Clean Development Mechanism Framework 

 
4. The Kyoto Protocol, which was signed in 1997 under the UNFCCC, specifies a GHG 
emissions cap for 38 industrialized countries. The Kyoto Protocol also provided the market 
based mechanism of CDM as one of the means to assist the industrialized nations to meet their 
commitments. CDM allows entities in the industrialized nations to support GHG mitigation 
projects in developing countries and purchase the GHG credits generated by these projects. 
Projects involving use of clean energy sources are eligible for consideration under CDM. 
 
5. Being Kyoto Protocol signatories, majority of ADB’s developing member countries 
(DMCs) are eligible to host CDM projects. Thus, almost all the DMCs of ADB can take 
advantage of potential CDM benefits from eligible projects. The proposed project is in Nepal, 
one of the Kyoto Protocol ratified countries, is eligible for CDM benefits in post 2012 regime (as 
it qualifies as Least Developed Country – LDC) and EUETS continues to procure certified 
emission reductions (CERs) from registered CDM projects from such countries.   
 
C. ADB Mission  
 
6. ADB’s mission is reducing poverty in the Asia and Pacific and a key to achieve this 
mission is through financing infrastructure and other projects in ADB’s developing member 
countries. CDM promotes sustainable development in developing countries. CDM rules require 
certification from the host country governments that the projects are voluntary initiatives that 
help them in achieving sustainable development.  
 
7. ADB is managing funds from several governments to purchase carbon credits. The 
Asian Pacific Carbon Fund (APCF) and the Future Carbon Fund (FCF) purchase and pay 
upfront for carbon credits from projects assisted by ADB, and so addresses the investment 
barrier in countries with limited recourse to market based finance. The proposed project will 
generate electricity from the available renewable source of energy in the country (from the Seti 
river) with catchment area of about 1500 km2. 
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8. The annual expected production is expected to the tune of 588 GWh, which if consumed 
in-house in Nepal, will result in avoiding GHG emission based on present baseline emission 
factor (706 MW Hydro and 53 MW Diesel). Any portion of generated electricity if supplied to 
India will have a higher GHG reduction potential as India has a grid energy mix dominated by 
thermal power stations. 
 
D. Project Description 
 
9. The project activity will establish 2 x 70 MW electricity generators with storage capacity 
of 16.7 million m3 designed to meet 6 hours of peak demand at full generating capacity. 
 
10. The project implementation is expected in 6 years with average project IRR of 11.72%.  
 

11. The project preparation and civil work contribute about 50% of the investment whereas 
plant and machinery constitutes about 21% of the project cost. A significant portion has also 
been kept for environmental safeguards and contingencies. 

 
E. CDM Rationale   

 
12. Basic assumption. The project activity of 140 MW generation will add to the power 
deficit country having a wet season and dry season demand of 800 and 900 MW approximately. 
The country is at present facing a wet season deficit of 160 MW, which to a considerable extent 
can be met through new capacity addition. The proposed project activity has a small or medium 
storage facility, which qualifies the guidance issued by World Council of Dams (WCD) for 
transaction eligibility of issued CERs from such facilities in the EUETS.   

 
13. Additionality. A CDM project is expected to result in real measurable emission 
reductions that are additional to any that may occur in its absence. In other words, the project 
participants will have to demonstrate that a baseline scenario would have occurred in the 
absence of the project with CDM benefits. This needs to be done by applying a tool for 
demonstration and assessment of additionality that has been approved by the CDM Executive 
Board. The tool provides two alternate approaches: investment analysis and barrier analysis. 
The proposed project can most probably use the investment analysis for establishing 
additionality as the capital investment from original plan of $300 million has been revised at 
USD 469 million in the planning stage itself; it is possible that the project may have further cost 
increase for which adequate buffer of investment (contingencies) should be kept resulting in 
reduced returns of investment.   
 
14. Demonstrating serious consideration of CDM at investment stage. The project 
participants are expected to have considered CDM seriously while taking the investment 
decisions on the project. This must be demonstrated with documentary evidence. Projects with 
starting dates1 after 2 August 2008 must inform the designated national authority and/or 
UNFCCC Secretariat within six months of the project starting date, with precise geographical 
location of the project. For project activities that started before 2 August 2008, the project 
documentation must indicate awareness of the CDM prior to the project activity start date, and 
must show that the anticipated benefits of CDM were a decisive factor in the decision to 

                                                           
1
  As per the CDM Glossary of terms, a starting date is defined as earliest date at which either the implementation or 

construction or real action of a project activity begins. It is the date on which the project participant has committed 
to expenditures related to the implementation or related to the construction of the project activity. This, for example, 
can be the date on which contracts have been signed for equipment or construction/operation services required for 
the project activity. [Paragraph 67, EB 41 report].    
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proceed with the project. Evidence to support this would include, inter alia, minutes and/or notes 
related to the consideration of the decision by the Board of Directors, or equivalent, of the 
project participant, to undertake the project as a CDM project activity. 
 
F.  Project Eligibility  
 
1. WCD guidance: ACM 0002 for storage scheme based hydro projects 

Emissions from water reservoirs of hydro power plants (PEHP,y) 

15. For hydropower project activities that result in new single or multiple reservoirs and 
hydropower project activities that result in the increase of single or multiple existing reservoirs, 
project proponents shall account for CH4 and CO2 emissions from the reservoirs, estimated as 
follows: 

(a)  If the power density of the single or multiple reservoirs (PD) is greater than 4 W/m2 and less 
than or equal to 10 W/m2: 
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Where: 

PEHP,y = Project emissions from reservoirs of hydro power plants in year y (tCO2e) 

EFRes = Default emission factor for emissions from reservoirs of hydro power plants 
(kgCO2e/MWh) 

TEGy = Total electricity produced by the project activity, including the electricity 
supplied to the grid and the electricity supplied to internal loads, in year y 
(MWh) 

(b)  If the power density of the project activity (PD) is greater than 10 W/m2: 

0  PE yHP, (2) 

The power density of the project activity (PD) is calculated as follows: 
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Where: 

PD = Power density of the project activity (W/m2) 

CapPJ = Installed capacity of the hydro power plant after the implementation of the 
project activity (W) 

CapBL = Installed capacity of the hydro power plant before the implementation of the 
project activity (W). For new hydro power plants, this value is zero 
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APJ = Area of the single or multiple reservoirs measured in the surface of the water, 
after the implementation of the project activity, when the reservoir is full (m2) 

ABL = Area of the single or multiple reservoirs measured in the surface of the water, 
before the implementation of the project activity, when the reservoir is full 
(m2).  For new reservoirs, this value is zero 

 

16. The surface area of the upstream storage is 7.26 sq km and the planned capacity is 140 

MW. Thus the power density for the project is (140 * 1000* 1000)/(7.26 * 1000 * 1000) = 19.28 

W / m2. Thus no leakage calculations are required as the power density of upstream storage is 

greater than 10 W/ m2. 

 

2.  Returns from Project: 

17. Benchmark returns for CDM registration: UNFCCC has defined "return on equity" for 
non-annex countries. These benchmarks are compared for justification of additionality.  
 
Benchmarks in Nepal (as on today):  

·   Equity IRR (pre tax) benchmark for Nepal is 20.8%  

· Project IRR (post tax) benchmark of 13.1% (based on interest rate of 14% 
(http://www.primebank.com.np/interestRate.html) and  

·        Project IRR (pre tax) of 14%  

18. CDM registration would depend upon the final project financials. Since the rate of 
interest (depending upon who is funding the project and at what rate of interest), up-front 
comment is not possible. The only submission is that the rate of interest and other parameters 
should form a favorable case for additionality  

19. The present sensitivity analysis shown is only from the perspective of investment; 
increase in capital cost, reduction in tariff and increase in O&M cost. The chosen IRR on other 
sensitivity analysis (decrease in capital cost, increase in tariff and decrease in O&M cost) should 
also be less than the benchmark so as to establish additionality for UNFCCC registration 
requirements.  

20. Baseline data for the grid is not available for Nepal. The generation mix in the grid 
consists of approx. 706 MW hydro and 53 MW diesel based generation. Approxamtely 18% of 
electricity consumed in imported from India and therefore the emission factor is expected to be 
slightly higher than (around 0.14 tCO2/MWh). On the face of it there are two possibilities:  

(i) The generated electricity from 140 MW project is consumed within Nepal (without 
export to India) at the present energy mix of 706 MW Hydro and 53 MW Diesel would 
be around 0.10 to 0.14 kg CO2 / kWh; and  

(ii) The generated electricity is exported to India, the Indian export component can then 
use the NEWNE baseline (0.85 kg CO2/kWh) and the electricity consumed with 
Nepal continues to use the domestic baseline (0.10 to 0.14 kgCO2/kWh) - this case 
will result in larger annual GHG reductions.  

 

http://www.primebank.com.np/interestRate.html
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21. Potential/estimate of emission reductions from the project. Based on the application 
of ACM0002, the project may result annual emission reductions of 0.1 million tons with domestic 
consumption of the present mix of generated electricity within Nepal and 0.5 million tons in case 
of power export to India.2 For power deficits in Nepal, self diesel-based self power generators 
have typically been used as an alternate electricity source. In case they are used as a new 
baseline and methodology to be accepted by UNFCCC, then the annual CO2 reduction under 
in-house consumption within Nepal may be able to increase to 0.2 to 0.3 million tons for CDM 
potential.   

 
22. Operational and monitoring arrangements for CDM. CDM is a performance based 
mechanism, which means that CERs will only be issued which are properly monitored, verified 
and certified by an independent agency called designated operational entity (DOE). The project 
will have to establish an operation and monitoring plan, as required by the applied approved 
methodology. This operation and monitoring plan will be defined in the project design document 
(PDD), which will need to be validated by the DOE.  
 
F. Support from ADB 

 
23. ADB has taken several initiatives to mainstream climate change considerations into its 
funding. The current CDM support program of ADB is administered through the Carbon Market 
Initiative (CMI), managed by the Sustainable Infrastructure Division of the Regional and 
Sustainable Development Department. CMI has three components:  
 

(i) Upfront carbon financing;  
(ii) CDM related technical support through the Technical Support Facility (TSF); and  
(iii) Marketing support for residual carbon credits through the Credit Marketing 

Facility (CMF).  
 

24. The FCF can provide upfront finance by purchasing credits that will be generated during 
the period 2013–20 (this will strictly depend upon the project implementation schedule). The 
TSF provides comprehensive technical support to project sponsors to develop CDM-eligible 
projects, thus contributing to a continuous pipeline of “viable” clean energy projects that may be 
considered for ADB financing. The CMF provides marketing support services to project 
sponsors in obtaining optimal prices and sale terms for CERs in the open market. The CMI 
assistance covers the following:  

 
(i) PDD preparation; 
(ii) Assistance in Nepal DNA approval  
(ii) Assistance in validation/registration;   
(iii) Purchase of part of CERs by APCF/FCF and upfront funding confirming that this 
does not constitute an ODA diversion;  
(iv) Assistance in marketing of balance CERs; and  
(v) Capacity building.  
 

G. Potential Transaction Costs and Revenue Relating to CDM Registration  
 
25. The CDM development has transaction costs at various stages from PDD preparation 
which may require consultancy services. For validation of the project, the third party of DOE will 
charge fees, which vary according to the complexities in the project. Depending on quantum of 

                                                           
2
 Taking into account the energy mixture of Nepal’s grid, the grid emission factor (GEF) of 169.67 tCO2/GWh is 

assumed as a baseline.  The resultant CO2 saving is indicatively estimated at 99,766 tCO2-equivalent per year. 
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CERs generated by a CDM project annually, registration fees will have to be paid to the 
UNFCCC Secretariat (at present LDCs are exempted from such payments – Nepal is an LDC).  
 
26. Once the project is implemented, the project participants will have to monitor the 
parameters as required by the CDM methodology that is being utilized. The monitoring cost will 
depend on the required level of instrumentation and the level of skill of the people undertaking 
the monitoring. The project could internalize the cost of monitoring or hiring an independent 
agency for monitoring of the project. For verification/certification, the project operation and the 
monitoring report prepared by the project entity will be verified by either the same DOE who 
validated the project (for small scale CDM projects) or by another DOE (for normal scale CDM 
project) before being certified. The DOE will charge fees for verification.  
 
27. Revenues: the implementing agency (or the project participant) will generally enter into 
Emission Reduction Purchase Agreement (ERPA) with a buyer at an appropriate stage of 
processing. The price of CERs contracted will normally be stated in the ERPA or could be set by 
spot market CER prices or long term forward transaction at a pre agreed payment structure. 
  
H. Timeline and Responsibilities  

 
28. The detailed CDM assessment of the project activities will need to be carried out. Based 
on the request from Tanahu Hydropower Project, such support will started to be provided for 
preparation of project CDM documents required for project registration with UNFCCC for CDM 
benefits.   
 
29. It may take around 10 to 16 months to complete a process of large scale project’s CDM 
methodology development and its approval by the UNFCCC Executive Board.  
 
30. The annual verification, certification and issuance will commence after implementation of 
project. 
 




