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I. PROJECT DESCRIPTION 
 
A. Rationale 
 
1. In early 2010, the Government of India planned to promote investments in power 
generation to address major shortfalls in electric power. Renewable energy was an important part 
in the development of future power generation. The government launched the Jawaharlal Nehru 
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National Solar Mission in 2010 to help develop 20,000 megawatts (MW) of solar power by 2022.1 
The state government of Rajasthan, which has the highest solar radiation and wind potential in 
the country, followed suit with its own framework by adopting a solar policy in 2011 and a wind 
policy in 2012.2 At the time of project appraisal at the end of 2011, a total of 1,767 MW of wind 
generation and 45 MW of solar generation were installed, all of which were transmitted using the 
existing transmission grid. The state’s renewable energy investment plan aimed to generate about 
8,000 MW of solar and wind generation capacity by 2018, to be supported largely by the private 
sector.3 The state government developed a road map—both for renewable energy development 
and for the associated transmission infrastructure facilities. This entailed investments of $11.0 
billion during 2012–2018—with $9.5 billion earmarked for renewable energy power generation, 
financed mainly from the private sector. The balance was to be invested in transmission to be 
financed through the public sector. 
 
2. In September 2013, the Asian Development Bank (ADB) approved a $500 million 
multitranche financing facility (MFF) for the Rajasthan Renewable Energy Transmission 
Investment Program, to be made available to Rajasthan Rajya Vidyut Prasaran Nigam Limited 
(RRVPNL), the state-owned transmission utility.4 This comprised $300 million in ordinary capital 
resources (OCR), $198 million loan from the ADB-administered Clean Technology Fund (CTF), 
and $2 million from ADB-administered CTF grant. The proposed investment program supported 
the development of facilities to transmit renewable energy from western Rajasthan to the state 
and national grids, consistent with the road map for renewable energy development in Rajasthan. 
The program was planned to be implemented in three tranches.  
 
3. This validation focuses on tranche 1 of the MFF. Tranche 1 supported physical 
investments in transmission infrastructure, including three transmission substations and high- 
voltage transmission lines. These investments were expected to facilitate the connection to the 
grid of the additional solar and wind power capacity that was being developed in the state. 
Tranche 1 also supported capacity-building activities to improve the operational integration of the 
solar and wind power generation in the grid.  
 
B. Expected Impact, Outcome, and Outputs 
 
4. Tranche 1’s expected impact was an accelerated development of renewable energy 
sources in Rajasthan and India. Its intended outcome was a cleaner electricity mix with more 
efficient and effective generation and transmission system. The two expected outputs of tranche 
1 were an expanded bulk power transmission system in Rajasthan to cover the identified 
renewable energy zones and a developed institutional capacity for renewable energy parks and 
for the transmission system.  
 
C. Provision of Inputs 
 
5. ADB approved the project in October 2013. The loan agreement was signed in September 
2014 and became effective in November 2014. The project closed in December 2018, 2 years 

 
1 Government of India. 2010. Jawaharlal Nehru National Solar Mission. Delhi.   
2 Government of Rajasthan. 2011. Rajasthan Solar Energy Policy. Rajasthan; and Government of Rajasthan. 2012. 

Policy for Promoting Generation of Electricity from Wind. Rajasthan. 
3 These included private sector-financed solar and wind power projects planned primarily for the renewable energy 

resource-rich districts of western Rajasthan such as Barmer, Bikaner, Jaisalmer, and Jodhpur. 
4 ADB. 2013. Report and Recommendation of the President to the Board of Directors: Proposed Multitranche Financing 

Facility and Technical Assistance Grant to India for the Rajasthan Renewable Energy Transmission Investment 
Program. Manila.   



3 
 

 

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy. 

later than planned and after three extensions. Tranche 1 was financially closed in July 2019. 
There were delays in finalizing the technical specifications and bid documents, tendering, and the 
awarding of contracts by RRVPNL. The procurement of some equipment, such as reactor 
supplies that were to be commissioned at the grid substations, were also delayed. Transmission 
lines also needed rerouting at some stretches, including the 400 kilovolt (kV) Bhadla–line-in-line-
out (LILO) point of the Jodhpur–Merta line. The total project cost was estimated at $276.90 million. 
ADB planned to finance $62 million from its OCR, $88 million from the CTF, and the balance from 
RRVPNL.  
 
6. At completion, the actual project cost was at $232.04 million, or 16% lower than what was 
estimated at appraisal. From its OCR, ADB financed $50.21 million (or 81% of the $62.00 million 
originally committed) and canceled $11.79 million. From the CTF, ADB financed $71.62 million 
(or 81% of its original commitment) and canceled $16.38 million. RRVPNL and other financial 
institutions contributed $110.21 million. The project had savings from the deletion of the smart 
grid and optical fiber cable package amounting to $11.50 million, which was envisaged to be 
funded from ADB loan proceeds.5 Also, the Indian rupee depreciated against the US dollar. Lastly, 
RRVPNL received bids lower than what was estimated due to international competitive bidding 
and awarded lower-than-estimated contract amounts. The project was completed within the 
planned budget, albeit with delays.  
 
7. The disbursement was lower than anticipated due to some savings. At appraisal, 
disbursement was envisaged to occur from 2014 to 2016, with implementation between 2013 and 
2016. However, actual implementation was spread over 5 years—from 2014 to 2019—due to 
initial delays in awarding the contracts and physical implementation delays. The disbursement of 
loan proceeds started in December 2014 and finished in May 2019. 
  
8. Consulting services inputs at completion totaled 46 person-months of international 
consultants and 39 person-months of national consultants, which were engaged through a 
consulting firm and as output-based contracts. Consultants were engaged over a period of 3 years 
from July 2014 to June 2017. A nongovernment organization was also engaged for 12 months to 
support the implementation of the gender action plan (GAP). The consultants were recruited to 
support the studies for a state smart-grid road map; development of a solar park and a master 
plan; and institutional strengthening of the RRVPNL and the Rajasthan Renewable Energy 
Corporation Limited (RRECL). This included financial management and renewable energy policy 
formulation for community interventions, and piloting solar water pump projects. 
 
9. The project was categorized B for environment. Initial environmental examinations were 
conducted, and an environmental management plan was prepared, which were disclosed on 
ADB’s website. The project was categorized B for involuntary resettlement and C for indigenous 
peoples. A final draft resettlement plan, initially disclosed in 2013, was updated in 2018 to reflect 
the increased length of one of the transmission lines. There was a need to reroute the 400 kV 
Bhadla–LILO point of Jodhpur–Merta line and increase its length from 160 kilometers (km) to 
202.277 km.6 RRVPNL submitted an updated initial environmental examination report to ADB in 
January 2018 and the same was approved the following month. This was subsequently disclosed 
on ADB’s website. The project’s resettlement impacts were limited to the transmission lines. There 
was no physical displacement or permanent loss of livelihoods. During construction, the project 

 
5 The smart grid and optical fiber cable package was included in the periodic financing report but not in the design and 

monitoring framework (DMF). However, the executing agencies and ADB agreed to drop this from the scope of 
tranche 1 during the inception mission in 2014 because its implementation was expected to go beyond 2021.   

6 The revised alignment was due to a change in a substation location, and to avoid the flight path of the migratory 
Demoiselle cranes along the transmission line in the Khichan bird area. 
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resulted in crop loss. A total of ₹39.7 million was paid as compensation to 1,416 affected 
households. No land acquisition was required. The project did not affect indigenous peoples. It 
was categorized as effective gender mainstreaming at appraisal and a GAP was prepared and 
implemented. 
  
10. The project was supported by an associated technical assistance (TA) from ADB’s CTF.7 
The $2 million TA was approved in October 2013 and was closed in December 2017 after two 
extensions for a total of 21 months. It had a utilization rate of 93%. Overall, the TA was rated 
successful. 
 
D. Implementation Arrangements 
 
11. At appraisal, the Energy Department, the state government of Rajasthan, and RRVPNL 
were the proposed executing agencies for the project. The Energy Department provided oversight 
by coordinating and monitoring this investment program. RRVPNL was responsible for the day-
to-day coordination, implementation, and administration of the investment subprojects. A project 
management unit (PMU) was established within the RRVPNL’s headquarters. The PMU, headed 
by RRVPNL’s chief engineer, had staff from RRVPNL. The PMU was responsible for site-specific 
monitoring, construction, supervision and reporting, and financial reporting. It also prepared and 
submitted the quarterly progress reports and semiannual safeguards monitoring reports. The 
project completion report (PCR) indicated that there were no changes in implementation 
arrangements.  
 
12. The attached TA was designed to extend technical support for infrastructure planning of 
the subsequent phases of the Bhadla solar park, undertake community development initiatives 
around the solar park, and develop the institutional capacity of RRVPNL and RRECL. It also 
aimed to conduct system studies for the renewable energy integration road map, identify 
enterprise resource planning tools, and support asset accounting. The TA supported output 1 by 
improving load management, integrating renewable energy, and preparing the road map for smart 
grids in Rajasthan. Output 2 of tranche 1 was achieved with the TA’s support in the 
implementation of the Bhadla solar park and in the training programs for RRECL and RRVPNL 
staff. The TA also supported community development and livelihood activities, including 
microenterprise development, skills development, and access to primary health care, drinking 
water, and electricity via solar home systems. It also fostered women’s empowerment as women 
gained confidence and income from their ancestral handicraft art of Ralli. 
 
13. Of the 44 loan covenants, tranche 1 complied with 41, partially complied with two, and did 
not comply with one covenant. No covenant was modified, suspended, or waived during the 
project implementation. On corporate governance measures, RRVPNL followed ADB’s guidelines 
on procurement and standard bidding documents and complied with the monitoring and reporting 
requirements, including the regular submission of quarterly progress reports and audited project 
financial statements. Following ADB requirements, RRVPNL maintained separate project 
accounts and records exclusively for the project and ensured loan funds were used only for the 
agreed activities. Project accounts and records were maintained using sound accounting 
principles. The audited report included audited financial statements and detailed fund sources 
and expenditures. These project accounts were audited by external auditors acceptable to ADB. 
RRVPNL’s financial management was adequate and in compliance with statutory requirements. 
Submitted project financial reports were of acceptable quality. RRVPNL’s design, procurement, 

 
7 ADB. 2021. Completion Report: Rajasthan Renewable Energy Transmission Investment Program (Tranche 1) in India. 

Manila. Appendix 9. 
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implementation, and financial capacities, as assessed at appraisal, were reasonable. The two 
covenants that were partially complied with pertain to the executing agency’s non-submission of 
PCR while the covenant not complied with refers to the midterm review that was not conducted.   
 

II. EVALUATION OF PERFORMANCE AND RATINGS 
 
A. Relevance of Design and Formulation 
 
14. The PCR rated the project relevant. It was aligned with the national and state 
government’s plans for renewable energy development. The project was aligned with the three 
pillars of ADB’s energy policy and was consistent with its 2009–2012 Country Partnership 
Strategy (CPS) for India—which both aimed at promoting environmentally sustainable growth and 
improving infrastructure and services.8 It was also aligned with ADB’s 2013–2017 CPS for India, 
which focused on renewable energy development, infrastructure improvement, and energy 
efficiency.9 At completion, the project remained aligned with ADB’s 2018–2022 CPS for India, 
which aimed to mitigate climate change, and with ADB’s Strategy 2030 through the operational 
priority for tackling climate change and enhancing environmental sustainability.10  
 
15. The PCR indicated that the selection of the MFF modality was suitable since it provided 
the flexibility to sequence investments in the transmission network in view of the phased nature 
of the planned development of power generation capacity. An investment program—comprising 
multiple transmission projects amounting to $800 million—was envisioned for the period 2013–
2018. The program aimed to establish adequate transmission capacity for renewable energy from 
western Rajasthan to the state and national grids. The modality offered flexibility in subproject 
selection and implementation timelines. The project was part of the investment program and was 
based on transmission infrastructure requirements to evacuate power from renewable energy 
generators located in western Rajasthan. The project design did not have any major change 
during implementation, and the design and monitoring framework (DMF) was deemed appropriate 
and adequate. 
 
16. This validation assesses that the choice of modality was appropriate in meeting the energy 
sector needs, as reflected in the government’s plans and policies. The project was also aligned 
with ADB’s country, sector, and corporate strategies. The initial project scope was slightly 
modified as the smart grid and optical fiber cable package, included in the periodic financing 
request (PFR), was dropped at the beginning of the project.11 Since no related DMF indicator was 
included in the PFR, there was no need to modify output targets. During implementation, the 
length of the 400 kV Bhadla–LILO point of Jodhpur–Merta line increased from 160.0 km to  
202.3 km. Despite the 40 km length increase, the DMF’s total kilometers of transmission lines to 
be constructed under the project was not modified.12  

 
17. This validation notes several shortcomings in the DMF outcome indicators. The main 
outcome indicator of the transmission network was focused on the potential renewable energy 

 
8 ADB. 2009. Energy Policy. Manila; and ADB. 2009. Country Partnership Strategy: India, 2009–2012. Abridged 

version. Manila.    
9 ADB. 2013. Country Partnership Strategy: India, 2013–2017. Manila.  
10 ADB. 2017. Country Partnership Strategy for India, 2018–2022: Accelerating Inclusive Economic Transformation. 

Manila.   
11 The executing agencies and ADB agreed to drop this from the scope of tranche 1 during the inception mission in 

2014 since its implementation was expected to go beyond 2021. This resulted in project savings of $11.50 million.     
12 The PCR did not provide the reasons why the actual target achievement did not vary despite the modified length of 

this transmission line. 
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transmission capacity (measured in MW). It would have been more accurate to measure the 
actual energy transmitted (in megawatt-hours) to better understand the electricity mix and the 
degree of utilization of the infrastructure. Also, it is unclear how the RRVPNL’s institutional 
capacity to operate high-penetration solar and wind power generation was to be assessed. The 
PCR seemed to interpret capacity as RRVPNL’s ability to develop solar power generation projects 
in-house. This validation assesses that capacity had to do with the ability to integrate variable 
renewable energy resources in the transmission grid without experiencing network reliability 
problems. Finally, the indicator on having private sector-led renewable energy projects developed 
is not attributable to the project and does not have a quantitative target. Despite these 
weaknesses in the DMF’s design, the project had an adequate design and was aligned with the 
government’s and ADB’s strategies. Changes in the project design during implementation were 
timely and did not affect the achievement of the targeted outcome. Overall, this validation 
assesses the project relevant. 
 
B. Effectiveness in Achieving Project Outcomes and Outputs 
 
18. The PCR rated the project effective. Its three outcome performance targets were 
achieved. The transmission capacity was expanded to transmit up to 3,700 MW of renewable 
energy in 2016. 13  The institutional capacity in RRVPNL was developed to operate high-
penetration renewable energy generation by 2018 while private sector-led renewable energy 
generation projects contributed 9,257 MW in Rajasthan as of 2021 (no target was established).14 
The PCR further indicated that the project’s output targets of (i) constructing new substations;  
(ii) augmenting existing substations; (iii) constructing associated transmission lines to increase 
the transmission capacity in Rajasthan to evacuate renewable energy in western Rajasthan to 
the state grid; and (iv) supporting RRVPNL and RRECL’s institutional capacity building were 
achieved or substantially achieved.15   
 
19. The project did not result in environmental degradation. Its safeguards monitoring was 
adequate, and its outcomes have positively impacted local communities. There were no reported 
indications of any adverse biodiversity impacts occurring during project implementation and no 
subprojects affected indigenous peoples. The substation sites were located mostly on barren, 
uninhabited, and unused land owned by the government, removed from populated areas. There 
were minor temporary impacts due to crop losses on the right-of-way in the transmission lines. 
The compensation paid by RRVPNL, as per the resettlement plan, was adequate and there were 
no outstanding claims at project closing. The achievement of gender-related targets in the DMF 
and the implementation of the GAP were monitored and reported adequately. All eight GAP 
activities were completed, and 14 quantitative targets (combined DMF and GAP) were achieved.16  
 

 
13 By 2018, the capacity increased to 8,800 MW as other investments took place in Rajasthan. 
14 The PCR indicated that institutional capacity was related to RRVPNL’s demonstrated ability to develop the master 

plan for a solar project (Bhadla 3) using in-house capacity without any consultant support. It also refers to its footnote 
17 on RRVPNL’s progress in developing smart grids with its own funds. RRVPNL awarded a contract in March 2019 
to implement the Smart Transmission Network and Asset Management System (STNAMS) to integrate large-scale 
renewable energy and support the management of existing and future power structures. The RRVPNL-STNAMS 
project will have 535 substations remotely connected to three control centers: a main control center in Jaipur, a 
backup control center in Jodhpur, and an additional regional center in Ajmer that will help in remote visualization of 
power flow and asset health. Under STNAMS, RRVPNL has already installed smart grid systems at 100 of 535 
substations. The installation of smart grid systems in the remaining substations is expected to be completed in 2022. 

15 The only target that was substantially achieved was the 400 women and girls that participated in health camps. Actual 
participation was 411 persons and a total of 319 women (or 78% of the target). 

16 Footnote 7, Appendix 10. 
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20. This validation assesses that most of the target outputs were achieved, albeit with some 
delays. The first output—which was to expand the transmission system to cover identified 
renewable energy zones—was achieved. A total of four 400/220/132 kV substations, with 
associated automation and control infrastructure, were constructed.17 Two 400 kV substations 
were augmented, and the power system was upgraded.18 A total of 602 km of 400 kV, 220 kV, 
and 132 kV transmission lines were built. Based on this output’s achievement, the main program’s 
outcome on transmission network capacity was achieved. The second output was to develop 
institutional capacity for renewable energy parks and transmission system. This included studies 
on renewable energy integration, technical appraisal of a solar park in Bhadla, and other 
community-related training. A total of 40 self-help groups were trained in animal husbandry and 
411 persons were trained in health camps. Pilot community models provided drinking water to 
communities with 156 households using renewable energy. This validation assesses the project 
effective. 
 
C. Efficiency of Resource Use 
 
21. The PCR rated the project efficient. An estimation of the economic internal rate of return 
(EIRR) was conducted at project completion. The economic analysis at completion updated 
several assumptions and data used in the EIRR analysis undertaken at project design. Economic 
analysis considered the benefits and costs of aggregated transmission subprojects and then 
computed the EIRR at the project level. A system approach was used that identified the costs and 
benefits of generation, transmission, and distribution. The benefits considered were direct 
consumer benefits and environmental benefits from reducing carbon dioxide (CO2) emissions.19 
The estimated project-level EIRR at completion was 21.2%, compared to the 16.4% at appraisal. 
The differences were due to the various assumptions used on benefits and costs.20 Sensitivity 
analysis was conducted for a reduction in power flows, an increase in generation operation and 
maintenance (O&M) costs, and an increase in project O&M costs. The project’s economic returns 
were robust to changes in those variables. Process efficiency was mixed. Project costs were 
12.5% lower than at appraisal, and there was a 31-month delay in project implementation. After 
balancing the cost savings against delayed output delivery, the EIRR at completion was still higher 
than originally estimated. 
 
22. This validation assesses the project efficient. The estimated EIRR at completion was 
greater than 12%. The methodology used to calculate the EIRR was valid, although it had some 
limitations in the quantification of benefits. The benefit associated with the replacement of thermal 
power seemed to have been overestimated as the total amount of electricity considered for 
replacement was above the quantity of electricity consumed by customers. 21  Also, variable 

 
17 These were in Bhadla, Ramgarh, Bap, and Kanasar. 
18 These were in Akal and Bikaner. 
19 The project boundary was defined to be the transmission networks of RRVPNL and the existing customers and 

prospective customers in Rajasthan served through their transmission networks. Benefits included were: (i) non-
incremental and incremental benefits for new consumers, mainly for domestic customers; (ii) non-incremental and 
incremental benefits for existing consumers, largely industry customers, depending on backup diesel generator;      
(iii) replacement of thermal power; and (iv) environmental benefit through the reduction of CO2 emissions. Non-
incremental benefits were valued at resource cost savings, incremental benefits due to increased consumption were 
valued at willingness-to-pay; and reduction in thermal power were valued at the thermal power price. The benefit due 
to reduction in CO2 emissions was valued at social cost of carbon. 

20 At appraisal, no distinction was made between incremental and non-incremental, nor was the reduction in thermal 
power accounted for. Environmental benefits at appraisal included those from reduced local air pollution and CO2 
emission reduction that were valued at renewable energy certificate prices.  

21 This can be readily seen in the PCR, Table A12.2. A total of 3,181 million kilowatt-hour units of thermal power are to 
be replaced annually whereas the total quantity of electricity consumed is less than 1,500 million kilowatt-hours. 
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renewable energy sources can only be considered as non-incremental output as they are not 
perfect substitutes for dispatchable energy sources. Despite these limitations, the EIRR was most 
likely to be above 12%.22 Finally, additional key variables such as the willingness-to-pay and 
resource cost savings could have been included in the sensitivity analysis.  
 
D. Preliminary Assessment of Sustainability 
 
23. The PCR rated the project likely sustainable. All subprojects have been commissioned 
and are now integral to Rajasthan’s intrastate transmission grid. The design and technology 
adopted were robust and appropriate. Institutionally, RRVPNL has the technical capability to 
continue to operate, maintain, and manage the project assets. All grid stations have sufficient staff 
dedicated to undertake equipment O&M of the RRVPNL assets. The PCR indicated that future 
funding for O&M is not an issue as transmission tariffs allow O&M costs to be passed through. 
Revenues from assets created under the project are insulated from actual power flows on the 
transmission lines, as project transmission tariffs are based on a cost-plus methodology; thus, 
ensuring the recovery of costs incurred at 98% normative availability of the transmission system 
and a return on equity, as approved by the Rajasthan Electricity Regulatory Commission 
(RERC).23 RRVPNL’s financial performance has improved due to a combination of increasing 
transmission charges and sales.24 Revenue grew at a steady pace from fiscal year (FY) 2015 to 
FY2020, except in FY2017 due to the lower transmission charge approved by RERC in that year. 
RRVPNL has consistently earned profit except in FY2019, although the net profit margin declined 
over the last 3 years mainly due to an increase in employee cost and reduced return on equity. 
RRVPNL is also expected to be able to afford the O&M charges of the project as it is only a small 
component (approximately 1% of FY2020 earnings before interest, taxes, depreciation, and 
amortization) of the overall company’s expenses. The PCR estimated the project’s financial 
internal rate of return (FIRR) at completion at 1.18%, which was above the calculated weighted 
average cost of capital (WACC) of 0.62%. At appraisal, the FIRR was estimated at 2.1% while 
the WACC was 1.1%.  
 
24. The project was environmentally sustainable as it contributes to evacuating the renewable 
energy and enhancing a cleaner energy mix, thereby improving the quality of life and the 
environment. Meanwhile, corporate social responsibility activities have improved accessibility, 
housing, drinking water, sanitation, power, and livelihoods in the rural areas, thereby setting-up 
sustainable villages.  
 
25. This validation assesses the project likely sustainable. RRVPNL’s financial performance 
has progressively improved although returns on equity have been uneven during 2015–2020, 
ranging from a maximum of 10.4% in FY2016 to 5.37% in FY2019. The debt service coverage 
ratio followed a similar pattern. While it was above 1.00 in FY2016 through FY2018, it fell to 0.92 
in FY2020. 25  Overall, it is expected that profitability will improve over time as new power 
generation developments start operating and using the network. 
  

 
22 A recalculation of the EIRR, considering that replacement of thermal is equivalent to the electricity consumed, yields 

an EIRR of 16.64%. 
23 RERC allows a return on invested equity of 15.5% post-tax, but RRVPNL is claiming a return of only 2.0% from 

FY2018 to reduce the tariff burden on end consumers against 12% claimed in FY2017. For projections, according to 
RRVPNL and the state government’s Energy Department, return on invested equity has been considered at 2% for 
the current tariff period and then gradually increased to 14% over the 35-year period. 

24 Footnote 7, Table A13.4. 
25 Footnote 7, Appendix 13, and Table A13. 
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III. OTHER PERFORMANCE ASSESSMENTS 
 
A. Preliminary Assessment of Development Impact 
 
26. The PCR rated the project’s development impact satisfactory. It presented evidence that 
the DMF’s impact indicators were achieved but acknowledged that these were not entirely 
attributable to the project outputs.26 At the national level, India has achieved grid-connected solar 
power generation capacity of 40,085 MW as of March 2021, against the target of 20,000 MW by 
2022. The government had set a renewable energy procurement target of 17.5% for state 
distribution companies across the country in FY2020. Most states have been able to achieve 
renewable power obligation targets at a range of 12%–16%.  
 
27. At the state level, Rajasthan achieved a grid-connected wind power capacity of 4,308 MW 
as of December 2018, as against the target of 4,000 MW by 2018. Solar capacity of 5,000 MW 
was achieved as of December 2020, against the target of 10,000 MW by 2022. An additional solar 
capacity of 24,000 MW is in various stages of implementation. Grid-connected renewable energy 
comprises 38% of the state’s total installed capacity, compared to 20% in 2011. Rajasthan met 
14% of its electricity demand from renewable sources in FY2020 against 6% in FY2012. 
Increased solar projects penetration in Rajasthan helped the state achieve its renewable 
purchase obligation trajectory set by RERC. Against the target of sourcing 6% of power from solar 
energy, Rajasthan sourced 6.04% of energy from solar in 2020. A total of 5.6 million metric tons 
of carbon emissions were avoided each year, as against the target of 5.4 million due to renewable 
energy projects set up in Rajasthan by 2018.27 By successfully integrating the renewable energy 
generators into the state grid through the project, RRVPNL enhanced the stability and reliability 
of power supply in Rajasthan and reduced its dependence on fossil fuel normally sourced from 
outside the state. 
 
28. The project made positive economic impacts by increasing access to electricity in rural 
areas and catering to the electricity demand in the main load centers of the state. The project’s 
outputs directly or indirectly contributed to providing rural households in Rajasthan with 100% 
access to electricity (achieved in March 2019), by building a robust transmission system to bring 
power from renewable power generators in western Rajasthan to the load centers.28 It also 
provided training and capacity building for women in the community, thereby strengthening the 
leadership capacities of 37 women. RRVPNL developed institutional capacities to formulate and 
manage projects; thus, consolidating its position as the state’s leading transmission organization 
in managing large-scale, externally aided, and government-funded projects. 
 
29. This validation assesses the project’s preliminary development impact satisfactory. This 
is based on the evidence indicated in the PCR although not all the benefits presented were 
attributable to the project. On the whole, the expansion of the transmission network resulted in 
additional energy being consumed, reduction in system losses, and improved reliability. Social 
impacts arising from the project’s implementation were compensated according to the PCR. In 
addition to the reduction of CO2 emissions, it is expected that local air pollution will be reduced as 
renewable energy generation displaces fossil fuel generation.  

 
26 Additional documentation of the project’s contribution to the ADB Strategy 2030 is presented in PCR, Appendix 14. 
27 The total annual greenhouse gas emissions was reduced due to the renewable energy projects set up in Rajasthan, 

and the project contributed 2.7 million tons of reduced CO2 emissions by the transmission of renewable energy from 
the generating plants in western Rajasthan.  

28 The Ministry of Power of the Government of India successfully completed the country’s household electrification by 
providing connections to 26.28 million households between October 2017 and March 2019, and 1.85 million of these 
were households in Rajasthan.   
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B. Performance of the Borrower and Executing Agency 
 
30. The PCR rated the performance of the borrower and the executing agencies satisfactory. 
The borrower ensured the effectiveness of tranche 1 loans, monitored the project’s 
implementation progress and compliance with loan covenants during tripartite review meetings, 
and provided feedback and guidance on project implementation to ensure that the committed 
yearly contract award and disbursements were achieved. RRVPNL established a PMU with 
qualified and experienced personnel and complied with most conditions of the loan covenants, 
including the safeguard and fiduciary requirements. The project was completed within the planned 
budget, albeit with delays in awarding contract and implementing subprojects.  
 
31. On the whole, this validation assesses that counterpart funds and the implementation of 
major activities were satisfactory. There were delays in finalizing technical documents, tendering 
and award of contracts, and there was a need to reroute a transmission line. The executing 
agencies complied with the loan covenants, except for the submission of the PCR. This validation 
assesses the performance of the borrower and executing agencies satisfactory. 
 
C. Performance of the Asian Development Bank and Cofinanciers 
 
32. The PCR rated the performance of ADB satisfactory.29 The South Asia Energy Division 
administered the project until July 2015 and subsequently delegated it to the India Resident 
Mission. ADB closely and regularly monitored the project’s progress through review missions, 
quarterly progress reports, and site visits. It provided useful advice on procurement, safeguards, 
and project implementation. ADB responded in a timely manner to the request for approval of 
documents that RRVPNL submitted. The project missions were adequate to address 
implementation issues and meet the needs of the project. ADB analyzed implementation issues 
affecting the project and supported RRVPNL’s request for extension of the loan closing date. Due 
to ADB’s timely support, RRVPNL was able to successfully complete the subprojects financed 
under the project.  
 
33. This validation assesses ADB’s performance satisfactory. Design, supervision, and 
implementation activities presented by the PCR were appropriate. At design stage, the total costs 
of the project could have been better estimated as it ended up being significantly lower.  
 
D. Others  
 
34. The PCR provided information on the performance of contractors and suppliers, which 
was generally satisfactory, except for one supply contractor. This contractor delayed its provision 
of shunt reactor supplies, which contributed to the delay in completing the associated 400 kV grid 
substations. RRVPNL also reported that all goods and services procured under the project 
complied with the specifications and other operational performance standards specified in bidding 
documents.  
  

 
29 The PCR assessed the performance of the CTF satisfactory, although it recognized that CTF had very limited direct 

involvement since the loan was administered by ADB. 



11 
 

 

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy. 

IV. OVERALL ASSESSMENT, LESSONS, AND RECOMMENDATIONS 
 
A. Overall Assessment and Ratings  

 
35. Overall, the PCR rated the project successful based on its relevant, effective, efficient, 
and likely sustainable ratings. This validation assesses the project successful. The project was 
relevant as it was aligned with the country’s and ADB’s priorities and the project design was 
adequate to help achieve outcomes (although some investments were modified, e.g., 
transmission lines and optical fiber installation) during implementation. It was effective since the 
outcome and outputs were achieved. The transmission network capacity was successfully 
expanded to integrate renewable energy. The project was efficient with its re-estimated EIRR at 
completion being greater than 12%. It is likely sustainable as the estimated FIRR at completion 
was above the WACC. Also, RRVPNL’s financial performance and institutional capacity can 
guarantee the O&M of the infrastructure assets. 
 

Overall Ratings 

Validation Criteria PCR IED Review 
Reason for Disagreement  

and/or Comments 
Relevance Relevant Relevant  
Effectiveness  Effective Effective  
Efficiency  Efficient Efficient  
Sustainability Likely 

sustainable 
Likely 

sustainable 
 

Overall Assessment Successful Successful  
Preliminary 
Assessment of impact 

Satisfactory Satisfactory  

Borrower and 
executing agency 

Satisfactory Satisfactory  

Performance of ADB Satisfactory Satisfactory  
Quality of PCR  Satisfactory Para. 41. 

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

B. Lessons 
 

36. The main lessons identified in the PCR can be summarized as follows: (i) foreseen 
external factors that can affect implementation can be assessed, incorporated in projected 
schedule, and mitigating measures can be proposed; (ii) it is important that ADB provides capacity 
building and monitoring of performance for executing agencies that are receiving support for the 
first time, particularly in critical areas such as procurement, safeguards, and compliance with loan 
covenants; (iii) participation of a financial management specialist in project review missions can 
enhance the executing agency’s capacity and the quality and timeliness of reporting of project 
financial accounts; and (iv) mainstreaming gender elements adds value to the design and target 
results of energy sector projects. 
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37. This validation builds on the key lessons identified by the PCR and suggests the following 
additional lessons: 
 

(i) Sector-level lesson. It is important to effectively manage the timing of investment in 
transmission capacity particularly on energy generation investments that are undertaken 
to meet electricity demands. This will involve a careful sequencing of activities and 
investments. This requires having a longer-term perspective on the energy needs or gaps 
in the project area to facilitate better timing and project sequencing. 

 
(ii) Results framework and methodology-level lesson. It is important to include relevant 

indicators to meaningfully assess the project’s results. At the outcome level, an indicator 
of transmission capacity in megavolt amperes and actual energy transmitted in megawatt- 
hours would have been more appropriate. The selection of indicators must consider 
results that are attributable directly to the project. At the impact level, indicators such as 
household access to electricity are also relevant to measure the project’s impact on 
development.  

 
C. Recommendations for Follow-Up 
 
38. Based on the PCR’s recommendations, this validation suggests that ADB monitor the 
financial and operational performance of RRVPNL and the regulations on transmission and tariff 
pricing. 
 

V. OTHER CONSIDERATIONS AND FOLLOW-UP 
 
A. Monitoring and Reporting 

 
39. The PCR presented data collected by the project end survey and from the completion 
report mission. It concluded that the DMF was appropriate with adequate, clear, and measurable 
indicators. 
  
40. This validation considers that the DMF had weaknesses in the choice of indicators and 
targets to measure achievements attributable to the project. It would have been more accurate to 
measure the actual energy transmitted to better understand the degree of utilization of the 
transmission infrastructure. The measurement of institutional capacity in RRVPNL to operate 
high-penetration solar and wind power generation was not concise. The indicator on private 
sector-led renewable energy projects developed is not attributable to the project and did not have 
a quantitative target. Lastly, no metric was established to assess the project’s impact on the 
livelihoods (e.g., household access to electricity).  
 
B. Comments on Project Completion Report Quality 
 
41. This validation assesses the quality of the PCR satisfactory. The PCR was well written, 
comprehensive, and provided reasonable arguments to support performance ratings. It presented 
a good documentation of the project’s achievements in terms of outcomes and outputs. The PCR 
could have been improved with a more detailed explanation of the implementation delays (i.e., 
how each factor contributed to the delays), and with some discussions on the DMF weaknesses 
and changes in project investments. A few methodological shortcomings were also identified in 
the recalculation of the EIRR.  
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C. Data Sources for Validation 
 

42. Data sources used for this validation were the PCR, the report and recommendation of 
the President for the MFF, the PFR for tranche 1, TA documents, back-to-office reports and aide 
memoire relating to the ADB missions, and the CPSs.  
 
D. Recommendation for Independent Evaluation Department Follow-Up 

 
43. A more in-depth project performance evaluation report may be considered for the whole 
MFF facility. 
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