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About the manual 
In India, solar irrigation pumps (SIPs) are primarily promoted through public programs that provide capital subsidies. 
Under the Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyaan (PM KUSUM) scheme, the 
Government of India (GoI) aims to solarize 5 million pumps, with more than 2 million installations completed as of 
December 2025. Access to these subsidies requires farmers to apply through online state government portals. In 
practice, limited awareness, procedural complexity, uncertainty around eligibility and costs, and weak last-mile 
application support continue to constrain participation, particularly among small, marginal, and women farmers. 

Citizen Service Centers (CSCs), established under the National e-Governance Plan, were created to extend last-
mile digital access to public services (Das and Bhattacherjee, 2011). CSCs deliver a wide range of services, 
including identity documentation, banking and financial inclusion, welfare schemes, and agriculture-related 
applications. Although PM KUSUM applications are not yet formally routed through CSCs, their scale and reach-
4,45,338 operational centers covering nearly every village or gram panchayat-position them as a critical interface 
between government digital systems and rural communities (MeitY, GoI, 2026). CSC operators, functioning as 
village-level entrepreneurs, routinely support farmers with information, documentation, and online processes, 
making them well suited to facilitate scheme access. 

This manual forms part of a broader study by the International Water Management Institute (IWMI) on 
institutionalizing Energy Extension Agents (EEAs) and CSCs to promote solar irrigation adoption across 96 villages 
in Uttar Pradesh. The study examines how leveraging existing service delivery institutions influences farmer 
demand for and uptake of SIPs. Based on the evidence generated, IWMI aims to make the case for formally 
integrating these grassroots institutions into the PM KUSUM ecosystem. 

Although PM KUSUM applications are not formally channeled through CSCs, this manual provides targeted, 
practical guidance to enable CSC operators to assist farmers interested in applying for SIPs under PM KUSUM. 
Leveraging CSCs’ proximity to farming households and familiarity with government portals can reduce procedural 
barriers, lower transaction costs, and limit farmers’ reliance on informal intermediaries. The specific purpose of this 
manual is to strengthen the capacity of CSC operators to support farmers under the PM KUSUM scheme by 
enhancing their understanding of: a) solar irrigation pumps and their benefits; b) eligibility criteria, documentation 
requirements, and application workflows; and c) common farmer queries and misconceptions. This approach offers 
a scalable pathway for integrating solar irrigation adoption within existing public service delivery systems, rather 
than creating parallel institutional arrangements. 

The guidance presented in this manual informed the training and facilitation activities implemented across 32 
villages in Uttar Pradesh under IWMI’s Scaling for Impact (S4I) program. Evidence from this pilot, as documented 
in the accompanying implementation report, shows that CSC-led facilitation increased farmer engagement and 
enabled direct submission of PM KUSUM applications, demonstrating the operational relevance of the manual. 

IWMI’s Role within CGIAR Scaling for Impact  

IWMI’s role in this activity is to design and test an institutional facilitation model and generate evidence of its 
effectiveness in improving farmers’ access to PM KUSUM. IWMI does not implement PM KUSUM or undertake 
pump installation; scheme implementation remains the responsibility of government agencies and authorized 
vendors. The manual is intended to support learning and inform future program design and institutional integration. 
This training manual has been developed by the International Water Management Institute (IWMI) under the 
CGIAR- S4I (AoW2) program. 

 

 

 

 

 

 

 

 

 

 

 



 

5 

 

Chapter 1: Solar Irrigation Pumps and their benefits 
 

A solar irrigation pump (SIP) uses solar energy to lift water for irrigation. Solar photovoltaic (PV) panels convert 
sunlight into electricity, which powers a pump to draw water from sources such as wells or surface streams (Figure 
1). 

Key benefits include: 

• Reduced reliance on fossil-fuel-based electric and diesel pumps, with possible implications for lowering 
greenhouse gas emissions. 

• Solar PV systems provide a dependable power source especially in remote areas with limited or unreliable grid 
electricity. 

• Reliable daytime operation can help potentially reduce water and energy wastage associated with unattended 
nighttime pumping. 

• Farmers can use solar-generated electricity for irrigation and sell surplus power to distribution companies 
(DISCOMs) at pre-determined rates, thereby creating an additional income stream.  

• It offers long-term cost stability compared to volatile fuel prices. 
 

 
Figure 1: Solar-powered pump. 
Source: Prashanth Vishwanathan/IWMI 
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Different models of SIPs 
 
Aspect On-grid solar irrigation system Off-grid solar irrigation system 

Schematic 

 
Figure 2: An on-grid model of solar irrigation 

Source: Generated with AI and reviewed by the 
authors 

 
Figure 3: An off-grid model of solar irrigation 

Source: Generated with AI and reviewed by the 
authors 

Main components PV panels, inverter, pump, grid connection, 
meter 

PV panels, inverter, pump, battery bank 
(optional), charge controller 

Process 

Sunlight → Solar panels produce DC 
electricity → Inverter converts DC to AC → 
AC electricity runs the irrigation pump → 
Pump irrigates crops 

Sunlight → Solar panels produce DC 
electricity → Can be directly used/Inverter 
converts DC to AC→ AC electricity runs the 
irrigation pump → Pump irrigates crops  

Dependence on 
grid Requires grid connectivity Doesn’t require grid connectivity  

Use of surplus 
electricity 

Surplus/unused electricity (if any) goes to the 
grid → DISCOM gives credit/payment for 
surplus power 

Extra electricity (if any) can be stored in 
batteries for later use or can be leveraged for 
other productive purposes such as paddy 
milling. 

PM KUSUM 
component Promoted under component C1 Promoted under component B 

Key economic 
benefits 

Potential for reduced electricity bill and/or 
extra income from exported power; no fuel 
use 

Suitable for locations without grid-
connectivity; can provide power where grid-
connectivity is unreliable  
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Chapter 2: Government schemes and financing 
The Government of India (GoI) has taken various policy measures to increase the installed capacity of power 
generation from non-fossil fuel sources by 2030. To provide energy and water security to farmers and enhance their 
income, de-dieselize the farm sector, and reduce environmental pollution, Ministry of New and Renewable Energy 
(MNRE), GoI, launched PM KUSUM on March 8, 2019.  

During 2020-21, the scheme was scaled up and expanded from its pilot stage and notified with the due approval of 
the Ministry of Finance (MoF), GoI. In August 2022, the scheme was extended till March 2026. The MNRE is now 
planning phase 2 of the PM KUSUM scheme in April 2026. 

The scheme comprises three components: A, B, and C. However, CSC operators will be trained in component B 
and C1’s application process, as these components primarily target individual farmers. 

• Component A: Setting-up of 10,000 MW of decentralized Ground/ Stilt-mounted grid-connected solar or other 
renewable energy-based power plants. 

• Component B: Under this component, farmers with stand-alone pumps (diesel pumps) will be supported to 
solarize their pumps.  The objective is to de-dieselize irrigation through 1.4 million off-grid solar pumps. Eligible 
beneficiaries include individual farmers, groups, Water User Associations (WUAs), Farmer Producer 
Organizations (FPOs), Primary Agricultural Credit Societies (PACS), and cluster systems. Central Financial 
Assistance (CFA) of 30% (50% for Northeastern/hilly states, Union Territories, and islands) of benchmark or 
tender cost is provided. State Implementing Agencies (SIAs) manage applications, vendor empanelment, 
beneficiary vendor selection, site survey, and installation with five-year warranty and insurance, as per MNRE 
guidelines. 

• Component C: Under this component, the aim is to solarize existing 3.5 million grid-connected agricultural 
pumps of a total 11.2 GW capacity. It further has two components wherein 50% of the solar capacity (11.2 GW) 
would be installed through solarization at the individual level (C1), and 50% through solarization of agricultural 
feeders (C2). 

o PM KUSUM component C1 (Individual Pump Solarization, IPS): Under this component, individual 
farmers with grid connected agricultural pumps will be supported to solarize pumps. 

o PM KUSUM component C2 (Feeder Level Solarization, FLS): Under PM KUSUM component C2, 
agricultural feeders-either dedicated or feeders with major agricultural load-may be solarized by 
installing solar power plants of sufficient capacity near the identified distribution sub-stations to meet 
the aggregate electricity requirement of the irrigation load on that feeder.  

All three components of the scheme aim to add solar capacity of about 34,800 MW by March 2026, with the total 
central financial support of USD 3.79 billion1, including service charges to the implementing agencies. 

 

 
Figure 4: The financial year-wise amount allocated to PM KUSUM (in USD Million) since its inception in 2019. 
Source: (MoF, 2023; 2024; 2025) 

Note: This module covers PM KUSUM components B and C1 with an emphasis on supporting small and 
marginal, and female farmers. 

 
1 A conversion rate of INR 90.94 per USD has been used 
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PM KUSUM component B v/s C1 
 

Overview of features of PM KUSUM components B and C1 in Uttar Pradesh 
 Component B Component C1 

Implementing 
agency 

Department of Agriculture and Farmers’ 
Welfare (DoA&FW), Uttar Pradesh 

Uttar Pradesh New and Renewable Energy 
Development Agency (UPNEDA). 

Eligibility 
Individual farmers, WUAs, and 
community/cluster-based irrigation system 
eligible under the scheme.  

Individual farmers with electricity 
connection 

Subsidy 
Limited to 7.5 hp. Higher-capacity pumps 
are allowed, with a subsidy limit of up to 7.5 
hp. 

Limited to 7.5 hp. Higher-capacity pumps 
are allowed, with a subsidy limit of 7.5 hp 
only. 

Subsidy structure 

• Central Government: 30% 
• UP Government: 30% 
• Farmer: 40% 
Source: DoA&FW, Uttar Pradesh 
  

 
• Central Government: 30% 
• UP Government: 60% 
• Farmer’s share: 40% 
Source: UPNEDA 
  
  

Subsidy structure-
for marginalized 
communities 

Not as of now   

• Central Government: 30% 
• UP Government: 70% 
• For the Scheduled Tribe, Vantangia 

and Musahar caste farmers.  

Tariff Not applicable  Tariff discovered/fixed by SERC; DISCOM 
buys surplus power 

Bank finance 
According to the agriculture department, there is a provision for a 3% interest rebate 
(totaling 6%) from the central and state governments under the Agricultural Infrastructure 
Fund (AIF) for farmers who take a loan from a bank and deposit their share 

Farmer benefit Reduced irrigation cost Lower electricity bills + extra income from 
surplus power sale 

 

 

Pump capacity-wise solar power plant cost distribution in Uttar Pradesh under 
component C1 

Pump 
capacity 

(hp) 

Solar 
power 
plant 

capacity 
(kW) 

Rate per 
plant, 

including 
GST (USD) 

Subsidy and farmer’s contribution per plant 
(USD)  

Farmer’s share 
(10%) Central 

government 
(30%) 

State 
government 

(60%) 
Total grant 

3 4.5 2,628.11 788.43 1,576.86 2,365.29 262.81 

5 7.5 4,324.39 1,297.32 2,594.64 3,891.96 432.44 

7.5 11.2 6,026.01 1,807.80 3,615.61 5,423.41 602.6 

10 14.9 7,915.00 1,807.80 3,615.61 5,423.41 2,492.592 
Source: UPNEDA 

 

 
2 A conversion rate of INR 90.94 per USD has been used 
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Chapter 3: Methods of procurement of subsidized SIPs 
This chapter provides CSC operators with a practical, step-by-step understanding of how farmers can procure 
subsidized SIPs under PM KUSUM components B and C1. Given the procedural complexity and multiple verification 
stages involved in the application process, farmers often require hands-on assistance to complete registrations, 
submit documents, and navigate both online and offline steps. By detailing the complete application workflows for 
each component, this chapter equips CSC operators to guide farmers accurately, reduce application errors, and 
improve the likelihood of successful enrolment under the scheme. 

PM KUSUM C1: Step-by-Step application process. 
 

• Step 1: Click on ‘Click here for New Registration’ for farmers’ registration 

 
 

• Step 2: Enter mobile number, full name and captcha code and click on ‘Get OTP’ button. An SMS will be 
received on the registered mobile number for the OTP.  
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• Step 3: Fill the OTP in the respective area and click on ‘Submit OTP/Register’ button.  

 
 

 

• Step 4: A message will be displayed for successful registration. 
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• Step 5: Click on ‘Login Here’ and login with valid credentials. 

 

 

• Step 6: A complete form with respective fields will appear on the screen which is to be filled by the farmer after 
successful login. 
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• Step 7: Click on ‘View Form Details.’ A complete form with respective fields will be displayed which have been 
filled by the farmer. 

 
 

• Step 8: Click on ‘Select’ option. A complete form with its respective fields will be displayed, which has been 
filled out by the farmer. This will also show the payment amount. 

3 

 

 

 

 

 
3 Images are sourced from the UPNEDA’s website and were used exclusively for educational illustration of the registration 
process.  
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• Step 9: The applicant must submit the application form at the UPNEDA office located in the nearest block. 

• Step 10: The applicant will first receive a form from the UPNEDA office. This form must be submitted at the 
nearest power station (Bijli Ghar), where a designated Junior Engineer will verify the electricity connection. 
Following this, the applicant must take the same form to the Lekhpal, who will verify the tubewell connection. 

• Step 11: This form needs to be taken to the UPNEDA office for submission.  

• Step 12: After submission, the applicant may complete the payment online at the UPNEDA office itself. For 
offline payment, the applicant can deposit the amount in the designated bank account, the details of which will 
be provided by the office. 

• Step 13: The bank will provide a receipt with a UTR number which needs to be submitted at the UPNEDA office 
for the records and verification of payment. Post-submission of the verification report by the Level 1 and Level 
2 officers, the application will be successfully recorded in the system. 

• Required documents:  

I. An electricity bill with an LMV-5 connection for the relevant details. E.g.: Consumer/CA number  
II. Aadhar Card 

 

 

PM KUSUM B: Step-by-Step application process  
 

a. Steps for registration  

• Step 1: Click on ‘Book for solar pump’ at https://agriculture.up.gov.in/ 

 

 

 

 

 

 

 

https://agriculture.up.gov.in/
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• Step 2: Click on ‘Booking for solar pump’  

 
 

 

• Step 3: Enter your mobile number. An OTP will be sent to your registered mobile number.   
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•   Step 4: Enter the received OTP  

      
 

 

• Step 5: Choose ‘Kisan ID’ from the dropdown menu as shown below and enter your ‘Kisan ID.’ 
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• Step 6: Choose the pump type and size based on the depth as shown below. 

 
 

• Step 7: You will receive a message as shown below  
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• Step 8: You will be directed to a payment gateway for submission of USD 55.024 for registration. Thereafter, 
you will receive a confirmation message as shown below.  

 

 

 

• Step 9: Click on ‘Solar Pump-wise report’ to check the booking status.   

 
 

 

 

 
4 A conversion rate of INR 90.94 per USD has been used 
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• Step 10: Click underneath ‘Solar Pump total target’ to check the booking status.   

 

 

• Step 11: Click underneath ‘Total bookings done till now’   against the earlier selected pump size.  
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• Step 12: Click underneath ‘Solar Pump Target’   against the respective district. 

 
 

 

• Step 13: Check the booking status. If the booking has been confirmed, follow the next steps to generate 
token.  
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b. Steps for token generation  

• Step 14: Click on ‘Generate token for solar pump’  

  
 

 

• Step 15: Enter the Kisan ID and click on ‘Generate token’ at the bottom of the screen. 
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• Step 16: Choose the payment mode and the bank name.  

 
 

 

• Step 17: Click on ‘Generate Challan’ to generate the token. 

  

 

 

 

 

 

 

 



 

CGIAR Page 22 of 29 

• Step 18: The generated ticket will show details of the payment to be made and the date of payment.  

 5 

 

• Required documents 

• KISAN ID for registration 

• Required amount 

USD 55.02 (inclusive of the total payable amount of the SIP by the farmer).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5 Source: Images are sourced from publicly shared materials demonstrating the application process on the Uttar Pradesh 
Department of Agriculture’s website and are solely used for educational purposes. Copyright of the website content belongs to 
the Department of Agriculture, Government of Uttar Pradesh. 
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Chapter 4: Maintenance of solar panels and grievance redressal 
Sustained performance of solar irrigation systems depends not only on installation but also on proper maintenance 
and timely resolution of operational issues. This chapter outlines essential maintenance practices for solar panels, 
pumps, and associated components, focusing on routine actions that farmers can undertake to ensure system 
efficiency and longevity. It also familiarizes CSC operators with common technical issues and grievance redressal 
mechanisms, enabling them to advise farmers on appropriate responses, warranty provisions, and escalation 
pathways when problems arise. 

Maintenance tips 

 Frequency Remark 

(a)  

(b)  
Source: Breeze window cleaning  
 

(c)  

(d)  

 

 
Weekly 

Regular cleaning of panels: Dust and 
bird droppings can lower the efficiency 
of the panels. Bird droppings can be 
acidic and, over time, may corrode the 
surface of the panels.  
Clean solar panel, inverter, DC and AC 
(Energy) box, with soft cloth or soft mop 
and water anytime it is dirty.  
Do this when panels are cool and do 
not use soap/detergent for cleaning. 
Also do not step on the solar panel nor 
use pressure washers for cleaning. 

Figure 5: (a,b,c,d): Demonstrating Cleaning Activity, 
the common cleanliness-related issues. 
 
Source: Generated with AI and reviewed by the authors 
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Figure 6: Demonstrating the shading effect. 
Source: Generated with AI and reviewed by the authors 

Monthly/ 
Quarterly 

 
Avoid shade: Trim trees that may 
create shade over the panels. Keep 
solar panels out of shade to allow 
maximum energy production. 
 

 
Figure 7: Demonstrating Common forms of Module damage. 
Source: Rahman et al. (2023) 

Biannually 

 
Inspect for damage: Modules with 
visual defects should be further 
inspected for performance and safety 
to determine the need for replacement. 

 
Figure 8: Demonstrating covered battery connections 
Source: Joule X 

Regularly 
Be mindful of the batteries and 
connections: Battery terminals should 
be covered. 

 
Figure 9: Demonstrating external use case of batteries 
Source: Generated with AI and reviewed by the authors 

Regularly 

 
Do not put anything on top of the 
batteries, keep the battery surface dry 
 

 
Figure 10: Demonstrating overall connection related issues. 
Source: Generated with AI and reviewed by the authors 

 

Regularly 

 
 
 
 
Check for loose connections and 
tighten them. 
 
 
 
 

 



 

25 

 

Chapter 5: Implementation plan 
This chapter presents a structured implementation plan for CSC operators to conduct village-level outreach and 
application support camps for PM KUSUM. It outlines each stage of the process-from village selection and 
community engagement to camp organization, documentation, and follow-up-while emphasizing inclusivity, 
particularly the participation of women farmers. By clarifying roles, responsibilities, and do’s and don’ts, the chapter 
serves as a practical guide to ensure consistent, transparent, and effective delivery of application support at the 
local level. 

Step-by-Step camp implementation 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 1: Village Identification-Identification of Villages /intervention sites for 
organizing camps 

Step 2: Seeking consent of the village head/ sarpanch to organize the camps: 
Prior approval of the sarpanch must be taken for organizing the camps in the 
selected villages. Wherever possible, women representatives (such as elected 
women panchayat members, Self-Help Group (SHG) leaders) should be informed 
and involved to encourage women farmers’ participation. 

Step 3: Identify location for organizing the camps: Strategically identify easily 
reachable and commonly known gathering points for camp set-up in the selected 
villages/gram panchayats to ensure easy access for farmers. It is essential to ensure 
safety of women farmers therefore, the camp activity should be carried-out at 
convenient timings-in the morning, or early afternoon hours-and and at locations that 
are safe and familiar to women farmers such as SHG meeting venues. 

Step 4: Awareness and outreach activity- Distribute the pamphlets provided 
amongst farmers, and display banners at the centers to both sensitize the farmers 
on SIPs and the PM KUSUM scheme as well as to encourage them to apply under 
the scheme wherever feasible. The brochures should be shared during women’s 
group meetings or with SHGs. 

Step 5: Operation and availability requirement- The allotted CSC operator should 
sit for a minimum of 4 hours in the designated camp to allow sufficient time for 
farmers to participate. 

Step 6: Documentation and proofing exercise-Capture photos and videos of 
displayed banners, pamphlet distribution, and application form completion; record 
the names and phone numbers of farmers seeking scheme information. 

Figure 11: The implementation plan for CSC operators to organize camps across the selected villages in 
UP. 
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FAQ check list for the CSC operators 
 How much does the farmer pay upfront? 

• Mention that the farmer must pay their subsidized share of the total system cost at the 
time of the application in case of component C1. While in case of component B-an upfront 
cost of USD 55.02 is to be paid at the time of booking, and the remaining subsidized 
amount is to be paid at the time of token generation i.e. after the confirmation of the 
booking status. Note that the upfront amount of USD 55.02 is from the total subsidized 
amount.  

 
 When is subsidy given? 

• Mention that subsidy is not given in cash; it is adjusted in the total cost of the system 
 
 What is the maximum pump HP allowed? 

• Mention that pumps up to 10 hp are allowed  
 
 Will a new borewell be provided? 

• Explicitly state that the scheme does not provide a new borewell; the farmer must have a 
borewell.  

 
 Who maintains the system? 

• Mention that the farmer should handle routine maintenance, while the company is 
responsible for operational issues or damage/repairs covered under warranty. 

 
 How long after applying will installation happen? 

• Mention that the installation usually begins after 15-30 days of the payment.  
 
 Do solar pumps give unlimited free water? 

• Explicitly state that water use must be controlled to avoid groundwater depletion, even if 
running costs are low. 

 
 How are women farmers included? 

• Explicitly state that women farmers are equally eligible to apply provided they meet the 
eligibility criteria and should be actively invited and supported during camps. 

 

CSC operator’s role: Do’s & Don'ts 
 Assist farmers with online registration and form filling 
 Help farmers understand documentation and payment steps 
 Guide farmers on where to go for offline verification 
 Do not promise approval or installation timelines 
 Do not advise on pump sizing beyond scheme limits 
 Do not collect payments on behalf of any agency 
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Chapter 6: Way forward and its applicability beyond the study 
region 

 

This training manual has been developed as part of a pilot effort to strengthen last-mile application support for solar 
irrigation under PM KUSUM by leveraging existing grassroot institutions. The experience from this initiative 
highlights the potential of embedding application facilitation within familiar, trusted service delivery systems rather 
than creating parallel structures. Going forward, this approach offers several pathways for institutionalization, 
adaptation, and scale. 

While this manual has been developed in the context of Uttar Pradesh, the underlying challenges it addresses-
digital complexity, fragmented verification processes, and limited farmer awareness-are common across many 
Indian states. The CSC-based support model is adaptable to different state contexts, provided it is aligned with local 
implementing agencies, state-specific portals, and subsidy structures. States with extensive CSC networks and 
digitally enabled subsidy delivery systems are particularly well positioned to adopt and customize this approach. 

Beyond India, the lessons from this module are relevant for countries pursuing clean energy or irrigation subsidies 
through digital platforms. The core principle-embedding application support within existing local institutions-can be 
applied wherever farmers face barriers in accessing digitally delivered public programs. In other contexts, it can 
adapt key elements such as capacity-building of frontline intermediaries, standardized guidance materials, and 
inclusion-focused outreach strategies. 

Further research is needed to assess the long-term impacts of embedded application support on adoption rates, 
completion of installations, and farmer satisfaction. Additional learning could also explore the cost-effectiveness of 
CSC-based facilitation, its role in post-installation support, and its potential contribution to grievance redressal. 
Evidence from such assessments can inform program refinement and support decisions on scaling this approach 
within and beyond PM KUSUM. 

This manual represents a step towards rethinking how public programs can be delivered more inclusively by 
leveraging existing service delivery institutions. Embedding solar irrigation adoption within these systems offers a 
scalable, context-sensitive pathway for expanding access while strengthening the effectiveness of public 
investments. 
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DISCLAIMER 
 
 
This publication has been prepared as an output of the CGIAR Scaling for Impact Program and has not been independently 
peer reviewed. Responsibility for editing, proofreading, and layout, opinions expressed, and any possible errors lies with the 
authors and not the institutions involved. Boundaries used in the maps do not imply the expression of any opinion 
whatsoever on the part of CGIAR concerning the legal status of any country, territory, city, or area or of its authorities, or 
concerning the delimitation of its frontiers or boundaries. Borders are approximate and cover some areas for which there 
may not yet be full agreement. 
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