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ForewordForewordForewordForeword    

 

A complex set of factors including global warming, competitive land use and 
lack of basic infrastructure is creating new challenges for India’s vast agrarian 
population. The ever increasing mismatch between the demand and supply of 
energy in general and electricity in particular, is posing challenges to farmers 
located in remote areas and makes them vulnerable to risks, especially the small 
and marginal farmers. Indian farmers and the national and sub-national 
government both face several challenges with regard to irrigation. Electricity in 
India is provided at highly subsidized low tariffs, mostly at flat rates, and this has 
led to widespread adoption of inefficient pumps. Farmers have little incentive to 
save either the electricity, which is either free or highly subsidized, or the water 
being pumped, resulting in a wastage of both. Although the government heavily 
subsidizes agricultural grid connections; grid electricity in rural India is usually 
intermittent; fraught with voltage fluctuations; and the waiting time for an initial 
connection can be quite long. Besides, the power shortages, coal shortages and 
increasing trade deficit, put food security of nation at the risk. Currently, India has 
26 million groundwater pump sets, which run mainly on electricity that is primarily 
generated in coal-fired power plants; or by diesel generators. Irrigation pumps 
used in agriculture account for about 25 per cent of India’s total electricity use, 
consuming 85 million tons of coal annually, and 12 per cent of India’s total diesel 
consumption, i.e. more than 4 billion liters of diesel. The scarcity of electricity 
coupled with the perpetual unreliability of monsoon is forcing farmers to look at 
alternate fuels such as diesel for running irrigation pump sets. However, the costs 
of using diesel for powering irrigation pump sets are often beyond the means of 
small and marginal farmers. Consequently, the lack of water often leads to 
damaging of the crop, thereby, reducing yields and income. In this scenario, 
environment-friendly, low-maintenance, solar photovoltaic (SPV) pumping systems 
provide new possibilities for pumping irrigation water. Solar powered pumps are 
emerging as an alternative solution to those powered by grid electricity and diesel. 
Diesel and electric pumps have low capital costs, but their operation depends on 
the availability of diesel fuel or a reliable supply of electricity. It is estimated that 
saving of 9.4 billion liters of diesel over the life cycle of solar pumps is possible if 1 
million diesel pumps are replaced with Solar Pumps. 

 
The Ministry of New & Renewable Energy (MNRE) has been promoting the 

Solar-Off Grid Programme since two decades. The programme size has increased 
many folds with the advent of Solar Mission, giving much impetus to various 
components of the programme in which solar pumping is one of the major 
component. Solar Pumping Programme was first started by MNRE in the year 
1992. From the year 1992 to 2015, 34941 solar pumps have been installed in 
the country. This number is minuscule, if we compare this with the total number of 
pumps in agricultural sector. High costs of solar modules during these years 
resulted in low penetration of solar pumps. However, in recent times the module 
costs have started decreasing and are presently hovering around one fourth of the 
price in those days. As a result, the programme has become more viable and 
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scalable. Therefore, there was a need to study the important issues concerning 
large scale adoption of solar irrigation pumps, its economics/feasibility and 
problems in adoption of same. In view of above, the present study was entrusted 
to us by the Ministry of Agriculture and Farmers Welfare, Government of India. The 
results of the study provide useful insights to understand the socio-economic 
profile of adopter households. The study came out with suitable policies. 

 
I am thankful to authors and their research team for putting in a lot of 

efforts to complete this excellent piece of work. I also thank the Directorate of 
Economics and Statistics, Ministry of Agriculture, Government of India for the 
unstinted cooperation and support. I hope this report will be useful for policy 
makers and researchers.  
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Solarisation of Agricultural Water Pumps in Solarisation of Agricultural Water Pumps in Solarisation of Agricultural Water Pumps in Solarisation of Agricultural Water Pumps in RajasthanRajasthanRajasthanRajasthan            

S. S. Kalamkar and H. Sharma1 

      
        India relies heavily on agriculture and irrigation is used in about 49 per 

cent of India’s cultivated area, while the rest relies on monsoon rain. Thus, sound 
and expanded irrigation is critical for improving crop production and raising yields. 
For over 50 years until 2010, India ranked first with the largest irrigated area in 
the world. Irrigation in India today is almost entirely reliant on electric and diesel 
pumps. Irrigation pumps used in agriculture account for about 25 per cent of 
India’s total electricity use, consuming 85 million tons of coal annually, and 12 per 
cent of India’s total diesel consumption, more than 4 billion liters of diesel. Of the 
nearly 30 million irrigation pumps in use throughout the country, about 70 per cent 
run on grid electricity, 30 per cent are powered by diesel, and only 0.4 per cent are 
solar. The annual fossil fuel use associated with diesel and electric pumps 
amounts to more than four billion litres of diesel, and 85 million tonnes of coal for 
electricity generation. The demand for irrigation far exceeds the available pumping 
capacity. Rapidly growing population, coupled with unreliable precipitation patterns 
and extreme temperatures wrought by climate change impose additional pressure 
on agricultural productivity in the country. Therefore, improving access to irrigation, 
while reducing greenhouse gas emissions, has become our national priority 
             

  A complex set of factors including global warming, competitive land use and 
lack of basic infrastructure is creating new challenges for India’s vast agrarian 
population. The ever increasing mismatch between the demand and supply of 
energy in general and electricity in particular, is posing challenges to farmers 
located in remote areas and makes them vulnerable to risks, especially the small 
and marginal farmers. Indian farmers and the national government both face 
several challenges with regard to irrigation. Electricity in India is provided at highly 
subsidized low tariffs, mostly at flat rates, and this has led to widespread adoption 
of inefficient pumps. Farmers have little incentive to save either the electricity, 
which is either free or highly subsidized, or the water being pumped, resulting in 
wasting both. Although the government heavily subsidies agricultural grid 
connections, grid electricity in rural India is usually intermittent, fraught with 
voltage fluctuations, and the waiting time for an initial connection can be quite 
long. Despite the power shortages, coal shortages and increasing trade deficit, put 
food security of nation at the risk.  

 
The generation of solar energy and irrigation for agriculture could be 

intricately related to each other. This is because India is a country that is fret with 
an irregular and ill-spread monsoon. Hence, irrigation is a pre-requisite for 
sustaining and increasing agricultural output. This is particularly true for the 
western states of India and especially Gujarat and Rajasthan, where rainfall is 

                                                           
1
 Agro-Economic Research Centre, Sardar Patel University, Vallabh Vidyanagar, Gujarat 
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often scanty, uneven and irregular; whereas perennial rivers are absent. The role 
of canal irrigation becomes very crucial in this scenario. However, in the absence 
of sufficient and reliable canal water supply, the only other option that remains 
with the farmers is that they irrigate their fields with the help of ground water 
withdrawn through either electricity or diesel-driven pumps. Provision of power for 
irrigation and other farm operations therefore, is a high priority area for the States. 
However, providing farmers reliable energy for pumping is as much of a challenge 
as is making the availability of water, sufficient. The high operational cost of diesel 
pump sets forces farmers to practice deficit irrigation of crops, considerably 
reducing their yield as well as income.  

 
Currently, India has 26 million groundwater pump sets, which run mainly on 

electricity that is primarily generated in coal-fired power plants, or run by diesel 
generators. Scarcity of electricity coupled with the increasing unreliability of 
monsoon forces the reliance on costly diesel-based pumping systems for irrigation. 
The scarcity of electricity coupled with the perpetual unreliability of monsoon is 
forcing farmers to look at alternate fuels such as diesel for running irrigation pump 
sets. However, the costs of using diesel for powering irrigation pump sets are often 
beyond the means of small and marginal farmers. Consequently, the lack of water 
often leads to damaging of the crop, thereby, reducing yields and income. In this 
scenario, environment-friendly, low-maintenance, solar photovoltaic (SPV) pumping 
systems provide new possibilities for pumping irrigation water. Solar powered 
pumps are emerging as an alternative solution to those powered by grid electricity 
and diesel. Diesel and electric pumps have low capital costs, but their operation 
depends on the availability of diesel fuel or a reliable supply of electricity. Saving of 
9.4 billion liters of diesel over the life cycle of solar pumps is possible if 1 million 
diesel pumps are replaced with Solar Pumps. Using solar power for irrigation 
pumps can cut a carbon footprint of Indian agriculture and bolster the country’s 
role in the war against climate change.  

 
Solar power could be an answer to India’s energy woes in irrigated 

agriculture. Solar power generation on the farm itself through installation of solar 
PV (photovoltaic) panels; and using it to extract groundwater could just be the 
solution for the above concerns. Solar pumps come with a user-friendly technology 
and are economically viable. They are easy to use, require little or no maintenance, 
and run on near-zero marginal cost. Solar power is more reliable, devoid of voltage 
fluctuations and available during the convenient day-time. India is blessed with 
more than 300 sunny days in the year, which is ideal for solar energy generation, 
aptly supported by promotional policies of the Government of India.   

 
The Ministry of New & Renewable Energy (MNRE) has been promoting the 

Solar-Off Grid Programme since two decades. The programme size has increased 
many folds with the advent of Solar Mission, giving much impetus to various 
components of the programme in which solar pumping is one of the major 
component. Solar Pumping Programme was first started by MNRE in the year 
1992. From 1992 to 2015, 34941 number of solar pumps have been installed in 
the country. This number is minuscule, if we compare with the pumps in 
agricultural sector. High costs of solar modules during these years resulted in low 
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penetration of solar pumps. However, in recent times the module costs have 
started decreasing and are presently hovering around one fourth of the price in 
those days. As a result, the programme has become more viable and scalable. 
Therefore, present study was undertaken with aim to study the important issues 
concerning large scale adoption of solar irrigation pumps, its economics/feasibility 
and problems in adoption of same.     

 
Literature suggests that application of solar energy in irrigation could have 

myriad benefits. The primary benefit is that it is ‘free’. However, the generating 
apparatus comes with high initial fixed costs like that of capital equipment, costs 
of installation, depreciation, interest, protection from theft, vandalism etc. 
Nevertheless, the marginal costs are indeed ‘near zero’ (operation, maintenance, 
repairs). The costs of expansion in irrigated area like that of hose pipes for 
transporting water across fields is also much lesser compared to operating a 
diesel pump or getting another electricity connection. Hence, solar pumps could 
not only provide cheaper irrigation but also expand irrigated area and thus 
increase the returns on agriculture. It could also extend the farming beyond the 
kharif season (monsoon); by harnessing ground water and thus aid the 
diversification of crops. Solarization could also unshackle the farmers from the 
shortage of electricity supply and its inconvenient timings.  They would be able to 
irrigate not only their own land, but also become irrigation service providers to their 
neighbouring farmers and also supplementing their own incomes in the process. 
Solarized pumps could promote conjunctive irrigation by promoting ground water 
extraction in flood-prone regions like north Bihar, coastal Orissa, north Bengal, 
Assam and eastern Uttar Pradesh. The government has acted positively in this 
matter and during the last five years, considerable progress ha s been made in 
installation of Solar Pumps.  

 
In light of the above, this study attempts to study the status and prospects 

of solarisation of agricultural pumps in selected districts of Rajasthan. The data 
were collected from three distinct groups of farmers, viz. farmers who had adopted 
SIPs with the help of subsidy by the government, farmers who had adopted SIPs 
without any support in the form of subsidy by the government, and the farmers 
who had not adopted SIPs. The first group was of 100 sample farmers (25 from 
each of the four districts under study, i.e. Jaipur, Bikaner, Udaipur and 
Sriganganagar) who had installed Solar Irrigation Pumps (SIP) with the support of 
subsidy from the government (beneficiary farmer households). The second group 
consisted of 5 sample farmers from four districts who had installed SIPs on their 
own without any support in the form of subsidy (non-beneficiary farmers). The third 
group included 20 sample farmers (5 each from the four districts under study) who 
had not yet adopted solarized irrigation (non-adopters). They were still using other 
conventional fuels for powering their irrigation pumps when they were visited by 
the researchers. Thus, the total sample consisted of 125 selected farmers (Table 
1).  
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Table 1: Sampling Framework in Rajasthan State 
 

Sr. 
No. 

Selected District 
 

Beneficiary 
farmers 

Non-solar 
adopter 

Non-
beneficiary 

farmers 

Total 

1 Jaipur 25 05 01 31 

2 Bikaner 25 05 01 31 

3 Udaipur 25 05 01 31 

4 Sriganganagar 25 05 02 32 

 Total 100 20 05 125 

 
Policies supporting Policies supporting Policies supporting Policies supporting Solar Power Solar Power Solar Power Solar Power Irrigation in RajasthanIrrigation in RajasthanIrrigation in RajasthanIrrigation in Rajasthan 

 
The state of Rajasthan has 10 per cent of India’s land, 5 per cent of its 

population and only 1 per cent of its water resources, a disadvantage by a factor of 
the for supply of irrigation water vis-a-vis agriculture area. Acute water shortage, 
erratic rainfall and recurring droughts in every district have exacerbated the 
situation. Over 60 per cent of the population depends for livelihood on agriculture 
or horticulture, often marred by low productivity due to unreliable, inadequate or 
non availability of irrigation. About 70 per cent irrigation is done through wells or 
tube-wells energized mainly by grid-power or diesel generators. Approximately 
60,000 farmers are waiting for grid-based electricity connections for irrigation. 
Extension of electric-grid is not feasible in far-flung areas; almost 70 per cent area 
in the State is classified as desert. Moreover, ground water has deteriorated 
rapidly in the last two decades. Out of 249 blocks, nearly 200 are in the highly 
critical zone. Almost 90 per cent of groundwater withdrawal in the State is utilized 
through flood or furrow-irrigation methods with mere 35 to 45 per cent water-use-
efficiency.  

 
Rajasthan is blessed with one of the best solar insolation on earth (6-7 

kWh/m2/day) combined with maximum sunny days in a year, about 325, which 
makes it one of the most attractive destinations for harnessing solar energy for 
various purposes, especially irrigation. It was thus envisaged that an integrated 
solar water pump scheme formulated by combining various stand-alone 
government schemes would be indeed beneficial for the region as well as its 
farmers. Subsidies available under various programs were clubbed and the State 
committed to grant the total subsidy up to 86 per cent of the capital cost. The 
departments of agriculture, finance and energy of the State, and Union 
government’s Ministries for Agriculture (MoA) and New and Renewable Energy 
(MNRE) worked in tandem along with various stakeholders to make it is seamless 
and successful project.  
       

  Rajasthan has been pioneer in promoting solar water pumps by adopting 
suitable policies with an aim to increase solar pump coverage in the state. The 
solar pump scheme for irrigation began in Rajasthan in 2010 – a combination of 
the Jawaharlal Nehru National Solar Mission (JNNSM), Rashtriya Krishi Vikas 
Yojana (RKVY), the water harvesting structure (WHS) scheme under the National 
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Horticulture Mission (NHM), and various other State resources. Under the scheme, 
farmers are provided with subsidies from RKVY and the Ministry of New and 
Renewable Energy (MNRE). In the inception year, a subsidy figure of 86% was 
arrived at (30% from MNRE and 56% from RKVY), through calculations of a base 
price for the manufacturing and installation of a solar water pump set. The 
remaining 14 per cent, equivalent to the cost of just the pump set, was to be paid 
by the farmer, which would amount to about Rs. 56000-63000. In 2010-11, 50 
farmers were targeted, which was scaled up to 500 in 2011-12, and 10,000 in 
2012-13, eventually covering all 33 districts of the State. There are three, very 
transparent eligibility criteria for the subsidy –(1) the farmer should own at least 
0.5 Ha of land; (2) the land should have a diggi/farm pond or other water storage 
structure; (3) drip irrigation system should be installed in a portion of the farm. 
Progressively, the scheme was amended to include the usage of mini-sprinklers as 
criteria for areas where land holdings are relatively smaller and diggi construction 
is unfeasible or impractical. This inclusion widened the scope for the 
popularization of efficient irrigation methods, increasing the water use efficiency in 
many regions significantly. On the other hand, the subsidy figure was reduced from 
86 per cent to 70 per cent to an even lower 60 per cent over the years, and this 
reduction in the subsidy amount is presently the major cause for farmers backing 
out from the scheme. Farmers who already have electric connections for irrigation 
shall be provided with a smaller figure of subsidy, amounting to about 30% of the 
total cost of the solar pump set. This calls for a study of the efficacy of the scheme 
and a detailed evaluation of the impact that these solar water pumps have actually 
had on farmers already using them, to enable us to ascertain why we should be 
moving towards this green, efficient, cheap, and emission-free energy source, 
and/or explaining how the scheme may be further improved for a much wider 
acceptance and preference among those that require such alternative solutions 
desperately. 

 
In the year 2008-09, Government of Rajasthan had started scheme of 100 

per cent subsidy on solar water pump for government farm then after in 2010-11, 
pilot project was started and covered only 6 districts to installed solar water pump. 
To harness the vast amount of energy, the Rajasthan government subsidized 86 
percent solar-powered irrigation in 2011-12 and introduced 3 HP DC submersible 
pumps. MNRE and the Ministry of Agriculture through the financial assistance of 
the state government had supported. Jawaharlal Nehru National Solar Mission 
(JNNSM) provides 30 percent of the state government, Rashtriya Krishi Vikas 
Yojana (RKVY) and the Ministry of New and Renewable Energy offers a 56 per cent 
subsidy. The solar water pump scheme was scaled up from a mere target of 50 in 
2010-11 to 500 (900 per cent increase) in 2011-12; to 2,200 (over 340 per cent 
increase) for 2012-13; and, to 10,000 (354 per cent increase) for 2013-14. 
Implementation at large scale was initiated in year 2011-12 when out of 33 
districts, 14 districts were covered. Next year i.e. 2012-13 the scheme covered all 
the 33 districts in the State. In the year 2014-15, all 33 districts were also 
included, but this time only 2900 solar water pump was kept in the target as the 
subsidy rate had been reduced, but still achieved a lot of achievement and 242 
percent more solar pumps installed than targeted.  The good achievement in the 
next year 2015-16 and 31 percent more installed than the targeted solar pump.    
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After year 2013-14, Rajasthan has also begun targeting high ROI beneficiaries by 
prioritizing farmers without electric connections.    The state has three subsidy 
slabs—75 per cent for those willing to give up their place in the queue for electric 
connections, 60 per cent for farmers without an electric connection, and only the 
30 per cent MNRE subsidy for those unwilling to give up their electric 
connection/place in the queue.  

 
Despite water scarcity, Rajasthan is actively pushing for solar pumps. Its 

horticulture department provides 86 per cent subsidy on pumps, while the rest is 
borne by the farmer (Table 2). Government of Rajasthan brought a new 
momentum in the space of solar irrigation pumps by introducing 3 HP DC 
submersible pumps in an 86 percent subsidy scheme launched in 2011-12. There 
was also a 2 HP DC submersible pump option, but there have been few takers for 
it. The initial estimates of costs at the Rajasthan level 3 were Rs.6.16 lakh for 3 
HP pump and almost Rs. 18-20 lakh for a 10 HP pump. Government of 
Rajasthan’s aggressive policy of subsidizing solar pumps is helping to increase the 
numbers but there is some evidence that the current subsidy is discouraging cost 
reduction. Farmers are viewing solar pumps as an all purpose solution to their 
energy needs and government has came out the suitable policy towards same 
(Table 3). The top five districts having highest coverage of solar pumps are 
Bikaner, Jaipur, Sri Ganganagar, Hanumangarh and Sikar. 

 
 Table 2: Achievements of Solar Irrigation Pump in Rajasthan 
 

Year Project 
No. of 

District 
Covered 

Target 
Achieve-

ment 
Pump 

Capacity (WP) 
Subsidy 

(%) 
Funding 
Source 

2008-09 
Government 
Farms 

7 14 14 1800 100 RKVY 

2010-11 Pilot Project 6 50 34 2200/ 3000 86 
JNNSM, 

RKVY 

2011-12 
First major 
jump 

14 500 1649 2200/ 3000 86 
JNNSM, 

RKVY 

2012-13 
Second major 
jump 

33 2200 4280 2200/ 3000 86 
JNNSM, 

RKVY State 

2013-14 
Third major 
jump 

33 10000 10000 2200/ 3000 86 
JNNSM, 
RKVY, 
State 

2014-15 
fourth major 
jump 

33 2900 9919 2200/ 3000 
30, 60,  

75 

JNNSM, 
NCEF, 
STATE 

2015-16 
Fifth major 
jump 

33 4702 6170 2200/ 3000 
30,60, 

75 

JNNSM, 
NCEF, 
STATE 

2016-17 Six major jump 33 7500 n.a. n.a. 
30,60, 

75 

JNNSM, 
NCEF, 
STATE 

2017-18 major jump 33 500 n.a. n.a. 
50, 55,  
65, 70 

JNNSM, 
NCEF, 
STATE 

2018-19 major jump 33 7500 n.a. n.a. 
50, 55,  
65, 70 

JNNSM, 
NCEF, 
STATE 

  Note: n.a. Not available. 
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The solar pump subsidy was only available to farmers who had farm ponds 
(diggi), did horticulture in at least 0.5 hectare (ha) land and used drip irrigation. 
The farmer also had to own a minimum of 0.5 ha of land. Further the farmers who 
owned up to 2 ha of land could apply for 2200 Wp pump and those who had more 
than 2 ha of land could apply for 3000 Wp pump. The eligibility criterion for solar 
power pump has been changing every year.  

 
Table 3: Base Rate for SPV Solar Pump Project in Rajasthan (2017-18 and 2018-19) 
 

Sr. 
No. 

 
Details 

DC/ AC 
Mounting 

Head 
(mtr.) 

Base Rate (in Rs. Per set ) 

3 Hp 5 Hp 7.5 Hp 10 Hp 

1 2 3 4 5 6 7 8 

1 SPV Surface pump DC Static 20 236250 0 0 0 

2 AC Static 20 230492 307999 0 0 

3 SPV submersible 
pump 

DC Static 20 252266 344000 509839 650090 

4 AC Static 20 230265 306390 465560 593250 

5  
 

Additional Cost 

 
Head Over 

20 m 

50 5412 5412 5412 5412 

6 75 9020 9020 9020 9020 

7 100 12000 12000 12000 12000 

7 Manual 
Tracker 

 2706 2706 2706 2706 

8 Auto Tracker  8118 8118 8118 8118 

9 SPV Domestic Lighting System  
37 Wp/ 40 Ah Battery / 9 W x 2 fixture 

4681 4681 4681 4681 

10 Fencing 6765 9020 11275 13530 

Source: GOR, Jaipur. 

             
Farmers have to apply to the Horticulture department along with a demand 

draft for Rs.10000, land ownership record, a tri-partite agreement among the 
farmer, preferred empanelled supplier and the horticulture department, a 
quotation from the selected empanelled firm, and a technical drawing of the 
structure. Once all the applications are collected at Tehsil level, these are verified 
for compliance with the eligibility criteria. If the applications are more than the 
quota, a lottery is conducted in the presence of District Collector. A 
seniority/waiting list is created. If a farmer’s name features in the lottery list, 
he/she has to deposit his 14 percent share minus Rs.10000 with the select firm. 
Based on the confirmation of the receipt of farmer’s share work orders are issued 
by the Horticulture Department of the state government. 

 
    

Findings from Field Survey DataFindings from Field Survey DataFindings from Field Survey DataFindings from Field Survey Data        
    

• Data were collected from 125 sample households comprised of 100 
households those who have installed solar irrigation pump with support of 
subsidy (beneficiary farmer household), 5 sample households who have 
installed solarizied irrigation pump on their own (without any subsidy non-
beneficiary farmer household) and 20 sample households who have not yet got 
subsidy nor installed solar irrigation pumps on their farm (non adopters-control 
group).  

• It was observed that except few respondents from beneficiary category, all 
other selected households from all groups (beneficiary, non-beneficiary and 
non-adopter category respondents) were male. This indicates farming decisions 
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and adoption of new technology on farm related decision were taken by the 
male, thus dominance of male could be seen despite of the fact that female 
contribution is highly significant in the farming and dairying.  

• The average age of all the respondents of selected respondents was around 50 
years while average family size of household was relatively larger in case of 
beneficiary households (6.91 person), than non-beneficiary and non adopters 
households (5.4 and 5.3 members respectively). Out of total adult family 
members in the family, more than 70 per cent were actively participating in the 
farming.  

• The education status of selected respondents indicate the average education 
level up to 8 years, while non beneficiary households were relatively more 
educated (around 11 years) than other groups. The figures on average level of 
education of respondents indicate that lower level of education among 
selected respondents. 

• The religion-wise distribution of selected respondents indicate that out of total 
selected households, about 94 per cent households belongs to hindu religion 
while remaining were from Muslim and Sikh religions. Among the three groups 
of respondents, same trend was observed except relative high share of Sikh 
religion among non-beneficiary households as about one fifth of non-
beneficiary households were from Sikh religion.  In case of social caste 
distribution, on an average, dominance of other backward class category 
households was observed followed by households from general category and 
scheduled caste category. The other backward caste followed by open category 
comprised beneficiary household group, while opposite composition of 
households was observed in case of non beneficiary households. Besides, 
Open and OBC category households, scheduled caste households were also 
among selected households under non-adopters group. Thus, at overall level, 
backward class category respondent dominated the sample followed by 
general category and then scheduled caste, while very meager share was of 
Scheduled Tribe respondents 

• The details on economic characteristics of the selected households indicate 
that more than 90 per cent of total beneficiary and non-adopter households 
were having farming as their principal occupation while three fourth of total 
non-beneficiary households had service as their principal occupation. Animal 
husbandry and dairying followed by agriculture labour was subsidiary 
occupation of beneficiary and non-adopters, while crop cultivation followed by 
agriculture labour was subsidiary occupation of non-beneficiary households. 
The main occupation of the selected households was agriculture comprised of 
cultivation of land as a farmer along with supportive allied activity of animal 
husbandry and dairying.   

• The average years of farming experience of the respondents was around 29 
years, which shows that most of the respondents were in farming business 
since their young age. The income level of both beneficiary and non-beneficiary 
households as around 98 percent and 50 per cent non-adopter of households 
are categorized above poverty line. The trend was observed in case of dwelling 
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structure where about 98 per cent households of beneficiary member have 
pucca structure while in non- beneficiary and non adopter category only 60 per 
cent and 45 per cent household has pacca house structure.  

• On an average, land holding size of selected beneficiary households was 1.21 
ha categorizing them as small land holders’ group, while non-adopters had 
much lesser land holing of 0.91 ha as marginal land holders, While 
corresponding figure for non-beneficiary households was 6.10 ha, indicating 
larger size of holdings as medium size land holders. Moreover, we also found 
that the who were having solar water pump had taken land on leasing-in while 
none of them leasing out the land. Non-beneficiary farmer households had 
taken larger size of land on leased-in (0.75 hectare) as compared to beneficiary 
households (0.01 ha), this might be because the non beneficiary farmers are 
comparatively wealthy farmers and have more capital than the other two 
groups.     

• Out of the total operational land holdings with selected households, almost all 
land under operation of non-beneficiary household was under irrigation, while 
in case of beneficiary households, about 80 per cent land was under irrigation 
coverage. The non-adopter households could irrigated their three fifth of total 
operational holdings with available sources of irrigation.  Thus, despite of 
having the large size of land holdings, non-beneficiary had sufficient water and 
sources of irrigation to irrigate the crop. Due to such sound background of 
having all land coverage with irrigation, the assured returns must have pushed 
the farmers to invest in installation of solar pumps on their farm with their own 
expenditure, i.e. without any subsidy. 

• After solarisation, changes in cropped and irrigated area were observed in case 

of selected beneficiary households. Area under cropped as well as irrigated 
area was increased by around 17 percent, despite of same cropping intensity 
was constant. The share of area sown to gross cropped area during kharif and 
summer season has shown meager increase. Area under irrigation by type of 
irrigation method has shown some changes after solarisation as compared to 
situation prevailed during pre-solarisation period of beneficiary farms. The area 
irrigated by flood method of irrigation has declined by about 30 per cent which 
must have due to adoption of sprinker and drip method of irrigations. The area 
under rainfed condition has also shown declined trend.  Overall the total gross 
cropped area has increased about 17 per cent after solarisation. The 
transformational impact of irrigation is evident in solar water pump Scheme, 
where solar pumps were used to expand the coverage of the scheme from 40 
to 50 hectares. More than 50 per cent beneficiary household  area 
transformation from  gravity-fed irrigation to sprinkler and drip irrigation with 
additional solar booster pumps have been deployed to pump water into a 
storage reservoir. 

• The changes in net sown area, gross cropped area and cropping intensity of 
sample non-beneficiary households indicate that after solarisation, after 
solarisation, significant growth in gross irrigated area and gross cropped area 
was recorded, that to increase in irrigated area was more than cropped area. 
Due to which cropping intensity has changed by around 13 per cent points 
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after solarisation as compared to before solarisation year. The increase in area 
under irrigation may be due to assured and quality power supply through solar 
during convenient timings during day time for irrigation. 

• In case of non-beneficiary households, area irrigated by flood method of 
irrigation has declined by about 28 per cent. Also rainfed area has declined by 
43 per cent after solarisation. While area irrigated through the use of micro 
irrigation equipments such as sprinkler and drip has recorded significant 
increase. Overall the total gross cropped area has increased about by 26.04 
per cent after solarisation. As increase in gross cropped area was higher for 
non-beneficiary than the beneficiary may to due to the fact that non beneficiary 
farmers are economically strong and diesel pump owners, had shifted to solar 
pumps to avail benefits such as zero operational costs, ease of use throughout 
the day and cost savings on diesel.  

• In case of non-adopter, cropping intensify was 166 per cent mainly because of 
more than four fifth of total cropped area having irrigation coverage.  

• Before solarisation of irrigation pumps, out of selected solar water pumps 
users, only 37 percent of beneficiary household had grid connection facility 
available on their farm while all the non-beneficiary farmers had grid 
connectivity to their irrigation pumps on farm. In case of rate charged towards 
use of electricity, almost two third pumps of beneficiary households were 
metered and remaining were charge in flat rate basis. While in case of non-
beneficiary households, all irrigation pump had meter and were charged on 
meter use basis. Average irrigation expenditure per household per year was 
estimated to be between Rs. 3200-3500/-. Despite of the fact that agriculture 
require more hours of electricity supply to carry out agricultural operations 
(irrigation, threshing, etc), selected respondents households reported that they 
used to get hardly 6 hours of power supply in a day, which indicate the 
pressure built on respondents to make use of new technology of solar energy.  

• The selected households had multiple sources of water available for irrigation 
and also used multiple method of irrigations such drip and sprinkler irrigation.  
The average water depth was estimated to around 200 feet and water was 
lifted through making use of diesel and electric pumps. The average distance of 
canal/river water was about 1 kms from the field. Around two third of the 
selected households had water storage facility on the farm, while no one has 
made attempt to recharge the groundwater through adoption of any innovative 
technique or practice. The main problem was observed with the availability of 
electricity to farm connection which is hardly made available though grid for 
eight hours in a day that to at inconvenient times, irrespective of season.  Thus, 
in order to irrigate the crop during day time with uninterrupted power supply, 
the solar irrigation pump is the most suitable option available which selected 
households have installed on their farm. 

• Changes in cropping pattern of sample beneficiary households indicate  that 
due to about 17 per cent increase in gross cropped area after solarisation, 
area under fruits and vegetables, wheat and maize crop has significantly 
increased during rabi and summer season. The change in cropping pattern was 
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relatively in favor of irrigated crops. During kharif season, major crops grown 
were paddy, maize, groundnut, cotton, soybean while wheat and gram were 
sown during rabi season.  Due to availability of irrigation facility, crops such as 
maize, moong, vegetables and fruits were grown during summer season.  

• Most of the households, who were previously growing little more than 
subsistence crops of bajra, maize, soybean in kharif and wheat, gram and 
mustard in rabi, could grow feed crops, earn income and benefit.  After 
solarisation, the numbers of crops grown have also increased. During survey, 
respondents have reported that farm yields have increased to an average of 2 
to 4 quintal per hectare. Irrigation enables farmers to grow three crops per 
annum and rotate crops to grow a diversity of nutritious and cash crops, such 
as vegetables and fruit crops and flowers also. This indicates that solarisation 
helps to increase the area under cultivation during the summer season or 
under the perennial with commercial crops like vegetables.  

• While in case of non-beneficiary households, kharif season was the major 
season. Crops were grown in all three seasons (kharif, rabi and summer) before 
solarisation as well because of the fact that they are economically sound and 
thus can make full use of water through diesel and electricity pump. While after 
solarisation, the share in area of traditional crops such as jowar, moong, moth, 
guar and bajra has decreased and area under other horticulture crops like 
vegetables and fruits crops has increased. After solarisation, gross cropped 
area of the non-beneficiary households has increased by 25 percent.  It was 
also observed that after solarisation, the numbers of crops grown during year 
has been increased, as seen in case of beneficiary households.  In kharif 
season, the major crops grown were cotton, soybean and bajra while during 
rabi season, wheat, gram and rapeseed & mustard crops were grown. The 
fodder and vegetables crops were grown by the non beneficiary farmers during 
summer season. The increase in share of the area under commercial crops, 
fruits and vegetables and perennial crops indicate the benefit of solar energy 
availability with selected non beneficiary households for irrigating the crops. 

• In case of non-adopters (control group) households, major crops grown during 
Kharif season were bajra, moong, moth, groundnut, guar and other minor crops 
while wheat, gram, rapeseed and mustard were major crops grown during rabi 
season. It was very pleasant to note here is that significant area during 
summer season was allotted under fodder crops indicates the scarcity of 
fodder in the selected area. The distribution of area under irrigation by type of 
irrigation method used by all non adopter farmers adopted flood irrigation 
system. 

• The details on possession of irrigation pumps of selected households indicate 
that Solar pumps essentially are a collection of solar PV panels, AC or DC 
pumps and the associated electronics that have been optimized for high 
efficiency operations. All non-beneficiary households have used submersible 
DC pumps while in case of beneficiary households, 54 per cent households had 
DC pumps on their farm. As a technology, while AC technology is now catching 
up, DC technology is considered to be more suitable given the wider operating 
range and higher efficiencies reported by beneficiary. 
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• The details about the installation of solar panels and availability of power with 
selected beneficiary and non-beneficiary households indicate that land area 
covered by the solar pump installed was around 4.8 ha in case of beneficiary 
households while same was 4.4 ha in case of non-beneficiary households. All 
the selected households had solar panels on farm. About two third of installed 
solar PV panels were with automatic rotation system while remaining were with 
manually rotation system. On an average 4-6 poles are were installed with 
mean number of stand poles between 12-15, having average size of panel of 3 
feet by 5 feet. Mean area covered by the each stand pole was around 5 feet by 
5 feet. No installed solar panel have meter to record the power generated and 
used. About 37 percent solar plants of beneficiary households and 5 percent of 
non beneficiary households were connected to grid. None of farmers has 
installed the solar power storage cell. The solar power generated mostly been 
sued for agriculture purpose while few of beneficiary households used for 
household purposes as well. None of the selected households had use solar 
power to sell irrigation water to neighboring farmer, thus no additional income 
through sale of water was reported.        

• Rajasthan comprises about 10.4 percent of India’s landmass in which 60 per 
cent area are is desert and 5.5 percent of the total population but has only one 
percent of the nation's water resources. Groundwater is either saline or 
declining at a fast rate.  The grid power supply available for only 5 to 6 hour for 
form field and its very expensive. In such a scenario, selected households were 
asked about the reasons for adoption of solar power generation unit on their 
farm. The selected households have cited multiple reasons for choosing solar 
on their farm.  

• About two third of beneficiary households mentioned that to avoid hassle of 
irrigating crop irrigation during night hours was the major reason for adoption of 
solar irrigation pump. More than 50 percent of selected households strongly 
reported that they adopted the solar water pump due to costly diesel, followed 
by non-availability of electricity connection, unreliability of electricity supply/ 
inconvenient grid supply timings, high electric bill. Few of the beneficiary 
households wanted to try renewable technology as it is environment-friendly 
while few wanted to take advantage of subsidy being offered for installation of 
solar pumps on farm. While in case of non-beneficiary households, major three 
reasons quoted were saving electric bill followed by costly to run electric pumps 
and inconvenient time of electric supply/costly diesel. Thus, findings about the 
reasons for adoption of the solar water irrigation pump under different category 
suggests that high cost of electricity along with inconvenient hours of electricity 
supply and high cost of diesel has pushed the farmers to adopt pollution free 
power generation thorugh solar. 

• Government of Rajasthan brought a new momentum in the space of solar 
irrigation pumps by introducing 3 HP DC submersible pumps with 86 percent 
subsidy scheme launched in 2011-12. There was also a 2 HP DC submersible 
pump option, but there have been few takers for it. The State government 
leveraged central financial assistance coming from MNRE and Agriculture 
Ministry for the same. The state government provides 56 percent subsidy 



Executive Summary 

xxix 

under Rashtriya Krishi Vikas Yojana (RKVY) and the New and Renewable 
Energy Ministry of Government of India provides the balance 30 percent under 
Jawaharlal Nehru National Solar Mission (JNNSM). The project was 
implemented through the Horticulture Society under the Agriculture department 
of Government of Rajasthan. The beneficiaries had to pay 30 to 32 per cent of 
the system cost. The agriculture department of Rajasthan provided 68-72 per 
cent of total cost as subsidy through JNNMS and RKVY scheme. The cost of 5 
HP solar pumps was about 30 to 33 per cent higher than 3 HP solar. It may be 
noted that, the major sources of institutional credit was commercial banks 
followed by cooperative banks, for both beneficiary and non-beneficiary 
farmers. About 50 to 80 per cent amount had taken loan by beneficiary while 
corresponding figure for non beneficiary household was 45 to 55 with interest 
rate ranges between to 7 per cent. The cost of documentation incurred by 
selected households was about Rs. 1111/- per households while in case of 
non beneficiary households same was Rs. 1848/-. The expenditure of Rs. 
1584/- was incurred towards installation by the beneficiary while 
corresponding figure for non-beneficiary household was Rs. 1848/-.  

• The process of installation of solar pump took almost 6-7 days  while average 
number of visits of representative of agency was more in case of non-
beneficiary (about 5 visits) compared to beneficiary households (about 3 visits). 
The company-wise distribution of solar panels indicates that Jain Irrigation 
Company had supplied major share of pumps (as solar pump supplier) in both 
groups. The other major suppliers were Shakti, Lubi, Tata Solar, Waaree, etc. 
More than 95 per cent of selected respondents had received training/ 
demonstration about operating solar pump from solar water pump through 
supplier agency while about more than 98 per cent of beneficiary and non 
beneficiary household had satisfied with support services provided by agency 
and quality of solar panels. More than 90 per cent responded are insured the 
solar pump. 

• Government of Rajasthan had many times improved the policy and eligibility 
criteria of receiving subsidy on solar water pump. The solar pump subsidy was 
only available to the farmers who fulfill the basic criteria fixed for same such as 
farmer should have farm ponds (diggi), had land at least 0.5 hectare (ha) land 
and availability of micro irrigation instruments or ready to take solar with micro 
irrigation and no grid connection. It can be seen in table 3.19 that more than 
80 per cent beneficiary had fulfilled these conditions.  

• Storage tanks in different sizes are used to store the water that is pumped. The 
water that is stored in the tank can be used for irrigation when needed. There 
are different types of agricultural irrigation method used.. More than 90 
percent beneficiary households had used solar with MIS while 100 per cent 
non-beneficiary households have used MIS and Solar pump without subsidy. All 
solar water pump users advise to others to adopt solarisation of irrigation 
pumps with the information of the government policies in the solar irrigation 
sector, particularly solar subsidies regard and economic benefit of solar 
irrigation pump. 
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• To supplement the intermittent and inadequate canal supply, many farmers 
have also dug tubewells.  It can be seen in table that the depth of water level is 
was around 210 feet in case of beneficiary households during both the periods, 
while same has slightly increased to about 235 feet in case of non-beneficiary 
users. The depth of groundwater was stagnant possibly may be due to farm 
pond as recharger for ground water on beneficiary farm.  

• Diesel was used as fuel to drive the water pump during rabi season. On an 
average about 4 litre of diesel was used per bigha watering of land by the 
selected respondents and approximate expenditure of repair of diesel pump 
was estimated to be between Rs. 8500-10000/- was incurred. Some of the 
beneficiary and non beneficiary farmers had to incurred expenditure to the 
tune of amount of Rs. 4581-/ and Rs. 6847/- towards repair of their electric 
pumps. On an average, about more than two hours time was spent on 
procuring diesel/petrol per week to fetch diesel from about 10-12 kms away 
from village/farm. But after solarisation, not only large reduction in operational 
and maintenance cost was observed but also complete removal of reliance on 
fuel has been observed. It was surprising to note here is that no selected 
respondent have commented on the excessive water withdrawal for long run as 
well as on steps taken to curtail water withdrawal for self use as no one had 
reported sale of water. Besides, no efforts were made by anyone respondents 
to recharge water. 

• About 20 to 25 per cent respondent have realized that the crop productivity 
have increased and about 40 to 45 per cent respondent have adopted the crop 
diversity after adoption of solar which help them to increase the numbers of 
crops in a season. They are now growing commercial crops and also reported 
that the after solar, the productivity of traditional crop increased.  None of 
farmers of beneficiary and non-beneficiary has sold the water but the exchange 
and borrow water from each other. Due to increase in availability of power 
during convenient timings, farmers have diversified their cropping pattern 
towards high value crops as well as some of them have noticed positive 
increase in productivity of crops grown. 

• Solar panels are generally self cleaning, but in particularly dry areas or where 
panel tilt is minimal, dust and other substances such as bird droppings can 
build up over time and impact on the amount electricity generated by a module. 
Grime and bird poop doesn’t need to cover an entire panel to have an effect. 
This is where cleaning solar panels may have to be done.  As solar electricity 
generation is depend on the exposure of solar panel surface area which may 
over time get dusty and with other substances such as bird droppings can build 
up over time may impact on the amount electricity generated by a module. 
Therefore, regular cleaning of solar panels need to be carried out by the 
farmers. It was observed that different time schedules are adopted by the 
households for cleaning of solar panel surface and no similar pattern observed. 
Two third of beneficiary households and one fourth of non-beneficiary 
households has been cleaning the same twice in a week, half of the non-
beneficiary households and one tenth of beneficiary households clean solar 
panel once in a week. The approximate time for cleaning the solar panel 
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surface is estimated to about 20-22 minutes.  On average, 45 per cent of the 
solar panels users clean the panels in once a week and 25 percent of the 
respondents are cleaned twice in a week. The estimated time for the cleaning 
of solar panels is 28 to 30 minutes. 

• The experiences with solarized irrigation of selected households indicate that 
ease of opinion and maintenance along with convenience time for irrigation 
with output of water were major positive aspect of solarisation. The other 
supportive factors of solarisations noted by the selected households were 
reduction in use of fertilizers, use of micro-irrigation method. 

• More than 90 per cent beneficiary and non beneficiary farmers had great 
experience of solar i.e. ease of operation, ease to maintenance, less labour and 
supervision required and the timing for irrigation are very convenience, used of 
fertilizer decrease with increase of micro irrigation after solarisation. Some of 
the selected respondents using electric pumps were dissatisfied with use of 
electric pump due to its unreliable power supply, depleting water tables and 
high expenditure on diesel. 

• Solar pumping systems allow vital water resources to be accessed in remote 
rural locations. Solar water pumps require no fuel and minimal maintenance. 
All selected respondents reported the advantage of no cost of fuel followed by 
no maintenance cost and quality of power supply. The other advantages 
reported by respondents were no harassment of irrigating crop in night, saving 
on labour cost, almost no monthly cost of operation and no harassment of 
fetching diesel. 

• Most of the selected households mentioned the two prominent disadvantages 
of solar panels such as it require a huge initial investment and only can be 
used during sunny days. As installation of solar panel requires usually around 
Rs. 4.5 lakhs to 6.5 lakhs depending on the size of the panel and horse power 
of solar panel. This is the main reason that discourages people to install solar 
panels. Unfortunately, sun doesn’t shine 24 hours, and solar power relies on it. 
Since solar electricity storage is not yet fully developed, so it can be used 
during sunny days.  

• About 79 per cent of farmers had given first preference to lack of fund for non 
adopting water pump followed by hesitation to invest/ lack of confidence/ risk 
averse (66.05%), less land, unviable for investment on solar pump (57.40%), 
opposition from family members (56.55%). unviable for investment on solar 
pump, Subsidy is insufficient, ground water is at great depth, unsuitable for 
solar and came to know about it much later.  

• About 70 per cent non-adopter HH has suggested that the criteria of subsidy 
should be relaxed and need to increase subsidy rate. About 40 per cent 
respondents had suggested that the portability of grid connectivity to solar 
irrigation pumps should be made and awareness about solar irrigation pump 
Scheme need to be increased.    
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Policy Implications:Policy Implications:Policy Implications:Policy Implications:    

• Both the central and state governments have policies and incentives place 
to grow the use of solar pumps in the irrigation sector. However there is a 
felt need for raising awareness among farming community and for putting 
project delivery mechanism in place.  

• Presently, cost of solar pump appears to be high for individual farmer. Large 
scale adoption and production will lead to cost cutting. Community based 
projects can reach out to marginal farmers and other low-income group 
individuals.  

• Feasible costing and assistance from state/ central government will 
encourage more farmers to opt for the technology. With partnership of state 
energy departments, Vidyut Vitaran Nigams, and private partners, 
technology can be disseminated at large scale. 

• Portability of grid connectivity to solar irrigation pumps should be made and 
awareness about solar irrigation pump scheme need to be increased.    

• Majority of the beneficiary farmers suggested that solarized irrigation could 
be expanded if the SIPs were made more user-friendly in terms of their 
requirement of space, technical features as well as financing; including that 
for insurance.    

• Solar cooperative need to established and individual SIPs in group under 
cooperative structure can be connected with the grid in order to evacuate 
the surplus power generated there from into the grid, it could not only 
prevent the wastage of solar power but also provide the farmers with a 
supplementary source of income by way of selling solar power.     

• The farmers were also in need of awareness about insurance and its 
coverage against risks of damage of SIPs or theft of their solar panels.      

• Also, the procedure for availing subsidy should be simplified and the criteria 
for eligibility should be relaxed so as to include more farmers as 
beneficiaries    

• Clearly, more needs to be done in the direction of convincing the farmers 
about the advantages of solarized irrigation per se, so that they would come 
forward to adopt in large numbers, regardless of the subsidy on offer or the 
initial capital costs thereof. 

• There is a need of innovative policies for governing ground water level in a 
sustainable way. There is a need for metering agriculture water use and 
total water extraction by farmers using solar, electric or diesel pump. 

 
===== 
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1.11.11.11.1            IntroductionIntroductionIntroductionIntroduction            

Energy is a primary driver of economic growth and welfare. Provision of 

good quality energy is a means to improve the standard of living of the people. 

India has come a long way since independence in building the capacity to produce 

quality energy and in making it reach the rural areas as well. Power production is 

considered to be a core industry as it facilitates growth across various sectors of 

the Indian economy such as manufacturing, agriculture, commercial enterprises 

and railways. Thus, it is a key enabler for India’s economic growth, and has 

historically shown growth trends in tandem with the overall growth of the economy, 

which is also reflected in the strong correlation between the growth rate of 

GDP/GVA and the growth rate of power generation capacity in the economy.  

In spite of recording significant growth over the years, the Indian power 

sector is facing challenges such as shortages and supply constraints of inputs as 

well as power supply. Power scenario in the country which had worsened over the 

years with the deficit at 10.1 per cent and the peak deficit at 12.7 per cent during 

2009-10 has now improved somewhat, with a recorded deficit of 0.7 and peak 

deficit of 2.0 percent in 2017-18 1 . However, it is still not enough, because 

considering the growth outlook of the economy, it is expected that the demand for 

electricity would grow in future. Moreover, India imports over 70 per cent of her 

crude oil needs and demand routinely outstrips supply. All of these, along with the 

growing concerns about the environmental consequences of fossil-fuel based 

power-generation; call for an effective and thorough system of energy production, 

distribution and regulation in India. While power-generation in India is 

predominantly done with the help of conventional sources such as thermal, hydro 

and nuclear plants, the country is also emerging as one of the leaders in 

                                                           
1 See Annexure I (https://powermin.nic.in/en/content/power-sector-glance-all-india). 
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renewable energy production (MSSRF, 2007). Efforts are being made to achieve 

fuel security though renewable fuels. Harnessing clean and green sources of 

energy on a large scale in the country is a necessity to ensure sustainable 

economic development without seriously damaging the environment while also 

addressing the need for energy security (SPRERI, 2014).  

    

1.2 Renew1.2 Renew1.2 Renew1.2 Renewable Energy Resourcesable Energy Resourcesable Energy Resourcesable Energy Resources    at Global Levelat Global Levelat Global Levelat Global Level::::    

Rising international fuel prices, growing demand for energy and concerns 

about global warming are the key factors driving the increasing interest in 

renewable2 energy sources (Rosegrant et al., 2006). Renewable technologies for 

power generation, heating and cooling, as well as transportation are considered 

the key tools for advancing multiple policy objectives including boosting of national 

energy security and economic growth; creating jobs; developing new industries; 

reducing pollution from carbon emissions; and providing affordable and reliable 

energy for all citizens instead of having to rely on  costly and ever-depleting fossil 

fuels (REN21, 2018). Renewable energy is defined as energy that comes from 

resources which are naturally replenished on a human timescale such as sunlight, 

wind, rain, tides, waves and geothermal heat (Omar et al., 2014). The shifting to 

renewable energy can help us meet the dual goals of reducing greenhouse gas 

emissions, thereby limiting future extreme weather and climate impacts; and 

ensuring reliable, timely, and cost-efficient delivery of energy. Investing in 

renewable energy can have significant dividends for our energy security (Omar, 

et.al, 2014). Therefore, there is considerable interest within the international 

community in the socio-economic implications of moving society towards a more 

widespread use of renewable energy resources. Renewable energy replaces 

conventional fuels in four distinct areas: electricity generation, hot water/space 

heating, motor fuels, and rural (off-grid) energy services (REN21, 2010).  

The world over, renewable energy sources are beginning to be accepted not 

only for their easier availability compared to fossil fuels, but also their positive 

impact on global warming and climate change. Renewable technologies for power 

                                                           
2 Renewable energy is generally defined as energy that comes from resources which are 
naturally replenished on a human timescale such as sunlight, wind, rain, tides, waves and 
geothermal heat (Omar et al., 2014). 
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generation, heating and cooling, and transport are considered key tools for 

advancing multiple policy objectives of countries going through various stages of 

economic development. Renewable energy markets have been growing rapidly 

over the last few years. The deployment of established technologies, such as 

hydro-power turbines as well as newer technologies such as wind and solar 

photovoltaic (SPV) plates has spread quickly, which has increased confidence of 

the users in these technologies; reduced the costs of production of equipment by 

bringing in the economies of scale; and opened up opportunities for new 

entrepreneurs in the market.  It is estimated that global electricity generation from 

renewable energy sources could grow by 2.7 times between 2010 and 2035 

(Omar et al, 2014).  

Fig 1.1:  Energy Resources of the World (2016) 

 

Source: REN21 (2018). 

 

Renewable energy resources are innovative options for electricity 

generation. Their potential is enormous as they can, in principle, meet the world's 

energy demand many times over. Despite rapid expansion of capacity for 

renewable energy generation as well as the output of equipment such as solar 

photovoltaic (PV) panels as well as wind turbines, fossil fuels continue to supply an 
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overwhelming proportion of total consumption of energy in the world (REN21, 

2018). On the other hand, renewable energy produced from traditional renewable 

sources of energy such as burning of biomass and large hydropower plants; as well 

as ‘new’ renewable sources such as small hydro-power plants, modern ‘biomass’, 

wind, solar, geothermal, and biofuels; together supplies only about 11 percent of 

the total energy consumed in the world (see, Fig. 1.1) while renewable energy 

share of global electricity production was 26.5 per cent (Fig. 1.2).  

 

Fig 1.2:  Renewable Energy share of Global Electricity Production, 2017 

    

Source: REN21 (2018). 

    

1.3  1.3  1.3  1.3  Renewable Energy Scenario in India Renewable Energy Scenario in India Renewable Energy Scenario in India Renewable Energy Scenario in India     

Way back in 1980, India was the first country in the world to set up a 

Ministry of Non-conventional Energy Resources. Over the years, renewable energy 

sector in India has emerged as a significant player in enhancing the grid-connected 

power generation capacity. In doing so, it also supports the government’s agenda 

of sustainable growth, while, emerging as an integral part of the solution to meet 

the nation’s energy needs an agent for improving the access to energy for a vast 

section of the population and the economy. It is evident that renewable energy 

would have to play a much deeper role in achieving energy security in the coming 

years as an integral part of the process of planning to fulfill energy needs.  
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The core drivers3 for development and deployment of new and renewable 

energy in India have been as follows:  

(a) Energy Energy Energy Energy SSSSecurityecurityecurityecurity:::: At present around 69.5 per cent of India’s power generation 

capacity is based on coal. Besides, it faces an increasing dependence on 

imported oil, which amounts to around 33 per cent of India’s total energy 

needs. 

(b)    Electricity Electricity Electricity Electricity SSSShortageshortageshortageshortages:::: Despite an increase in installed capacity by more than 

113 times in the sixty five years since independence, India is still not in a 

position to meet its peak electricity demand as well as energy requirements.  

(c)    Energy AccessEnergy AccessEnergy AccessEnergy Access:::: India faces a challenge to ensure availability of reliable and 

convenient and good quality of energy supply for all its citizens. Almost 85 per 

cent of rural households depend on burning of bio-mas for their cooking needs 

and only 55 per cent of all rural households have access to electricity. 

However, even with this low access, most rural households face issues with 

quality and consistency of energy supply. Shortage of supply of electricity gives 

rise to large-scale use of kerosene which in turn leads to a continuously 

increasing burden of subsidies on imported crude oil; dependence on imports 

for the same and consequently, a constant pressure on foreign exchange 

reserves. 

(d)    Climate Climate Climate Climate CCCChange:hange:hange:hange: India has undertaken a voluntary commitment of reducing 

carbon emissions up to that which prevailed in year 2005 by the year 2030 ( a 

reduction of about 30-35 per cent). In the recently concluded 21st Conference 

of the Parties to the United Nations Framework Convention on Climate Change 

(UNFCCC) held at Paris, India committed to achieve a target of installing 40 per 

cent of its capacity of cumulative electricity generation from non-fossil fuel 

based energy resources by the year 2030 with the help of transfer of 

technology and low cost international finance; including that from the Green 

Climate Fund (GCF). 

One of India’s major advantages today and going forward is that its 

renewable energy (RE) potential is vast and largely untapped. India has an 

estimated renewable energy potential of about 900 GW from commercially 

                                                           
3
 https://mnre.gov.in/file-manager/annual-report/2015-2016/EN/Chapter%201/chapter_1.htm 
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exploitable sources viz. Wind – 102 GW (at 80 meter mast height); Small Hydro – 

20 GW; Bio-energy – 25 GW; and Solar power-750 GW, assuming that 3 per cent 

of wasteland would be made available for this purpose (see, Annexure II).  

India is geographically, a very diverse country. Renewable energy sources in 

India are not equally well distributed. While solar and biomass are distributed 

more or less evenly and could be harnessed in almost all Indian states; wind 

energy sources, although abundant, are concentrated only in a few states in 

southern and western India. Even for solar energy generation and supply of  

biomass for the generation of power, the availability of land might be a cause of 

concern for a few states, though not so much for the others.  

Recent estimates show that India’s solar potential is greater than 750 GW 

and its announced wind potential is 302 GW (the actual could be higher than 

1000 GW). The potential of biomass and small-hydro power projects is also 

significant. India Energy Security Scenarios 2047 show a possibility of achieving a 

high of 410 GW of wind and 479 GW of solar PV by 20474. Thus, renewable energy 

has the potential to anchor the development of India’s electricity sector. The 

Ministry of New and Renewable Energy (MNRE), Government of India (GOI) is in-

charge of developing sources of renewable energy in India. The Ministry has been 

facilitating the implementation of broad spectrum programs including harnessing 

renewable power; promoting the use of renewable energy in rural areas for 

lighting, cooking and transportation; use of renewable energy in urban, industrial 

and commercial applications; as well as development of alternate fuels and 

applications. It has targeted for increasing solar power capacity to almost fifteen 

times the level of 2016 by year 2022. India is a major participant in the 

International Solar Alliance of 120 countries of the world that aim to develop 

solarization in power sector (GoI, 2015-16, “Annual Report, MNRE).  

The growth in solar power capacity achieved during 1999-200 to 2015-16 

is presented in Figure 1.3. As of October 31, 2018, India's overall installed 

capacity for power generation has reached 346.048 Giga Watt (GW); of which, 

renewable energy sources account for 72.013 GW i.e. (20.8 %)5. Out of the total 

                                                           
4
 https://niti.gov.in/writereaddata/files/writereaddata/files/document_publication/report-175-GW-RE.pdf 

5
 See Annexure III (https://powermin.nic.in/en/content/power-sector-glance-all-india). 
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power generated through renewable sources, around 49 per cent came from wind, 

while around 32 per cent was generated through solar energy. It is worth noting 

that hydro-electricity generation is treated separately and falls under the purview 

of the Ministry of Power (MOP) and not under the MNRE. In keeping with the stress 

laid on harnessing and development of renewable energy sources, the Ministry of 

Power, GoI, has also announced that no new coal-based capacity addition is 

required after the year 2027. The figures presented in Table 1.1 refer to newer 

and fast developing renewable energy sources and are managed by the Ministry 

for New and Renewable Energy (MNRE). In addition, as of 31st March 2018 India 

had 45.29 GW of installed large hydro capacity which comes under the ambit of 

Ministry of Power. As mentioned earlier, government of India intends to achieve 40 

per cent cumulative electric power capacity from non-fossil fuel sources by 2030 

(MNRE, 2017).   

 
Fig. 1.3: Total Installed Renewable Capacity (MW), 2006-07 to 2017-18 

 
 

 
 

With electricity being a concurrent subject, power sector planning occurs at 

both the Central level and State levels, not always in a cohesive manner. Apart 

from this, the power distribution utilities (DISCOMS) in various States are already 

grappling with issues such as power theft and mounting losses, so as to have little 
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inclination for managing the variations associated with the intermittent output of 

wind and solar power. Renewable energy can offer enormous benefits to the 

nation as a whole, eventually benefiting the States as well. Sharing of energy 

resources between States could make things easy, quick and cost-effective for 

them. It has been well-established internationally, that a smooth integration and 

management of energy supply reduces to some extent, the overall variability of 

power supply from renewables.  Hence, the energy policy needs to be designed in 

a manner such that it empowers the States so that they could leverage their 

investments in the energy sector by multiple times by way of quick, large-scale and 

planned deployment of renewable energy generation. National Institution for 

Transforming India (NITI, 2015) in its report highlighted some of the challenges 

and possible policy interventions (Box 1.1). 

 
Table 1.1: Installed Grid Interactive Renewable Power Capacity (excluding large 
hydropower) in India as of 31st March 2018 (RES MNRE) 
 
 

Sr. 
No. 

Source 
Total Installed 
Capacity (MW) 

2022 target 
(MW) 

1 Wind power 34,046 60,000 

2 Solar power 21,651 100,000 

3 Biomass power 8,701 

*10,000 4 Biomass & Gasification and Bagasse Cogeneration 114.08 

5 Waste-to-Power 138  

6 Small hydropower 4,486 5,000 

 Total 69,022 175,000 

Note: * The target is given for "bio-power" which includes biomass power and waste to power generation. 
Source: Renewable energy in India - Wikipedia.html accessed on December 20, 2018. 

    

1.3.1 Solar Energy in India1.3.1 Solar Energy in India1.3.1 Solar Energy in India1.3.1 Solar Energy in India    

Of all the sources of renewable energy, the most suitable in the Indian 

context is solar energy. Situated close to the Tropic of Cancer and enjoying sunny 

days for close to about 300 days in a year in most regions, India could have an 

obvious opportunity to become the hot-bed of solar energy. With about 300 clear 

and sunny days in a year, the calculated solar energy incidence on India's land 

area is about 5000 trillion (kWh) per year (or 5 EWh/yr). The solar energy available 
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in a single year exceeds the possible energy output of all of the fossil fuel energy 

reserves in India. The daily average solar power plant generation capacity in India 

is 0.20 kWh per m2 of used land area, equivalent to 1400–1800 peak (rated) 

capacity operating hours in a year with available technology that is also 

commercially viable. The Indian government is aggressively promoting solar energy 

generation. It had announced an allocation of ₹1,000 crore (US$160 million) for 

the Jawaharlal Nehru National Solar Mission (JNNSM) and a clean-energy fund for 

the 2010-11 fiscal year, an increase of ₹ 380 crore (US$60 million) from the 

previous budget. The budget 2010-11 had encouraged private solar companies by 

reducing the import duty on solar PV panels by five percent which is expected to 

further reduce the cost of a rooftop solar-panel installation by 15 to 20 percent. 

The Union government had reduced the solar PV panel purchase price from the 

maximum allowed ₹4.43 (6.9¢ US) per KWh to ₹4.00 (6.3¢ US) per KWh, 

reflecting the steep fall in the cost of solar power-generation equipment. The 

applicable tariff is offered after applying viability gap funding (VGF) or accelerated 

depreciation (AD) incentives. At the end of July 2015, the major incentives offered 

were as follows: i) Scheme of accelerated depreciation under which, if an 

enterprise installs a rooftop solar power generation system, 40 percent of the total 

investment could be claimed as depreciation in the first year itself. This would 

reduce the total tax liability of the firm; ii) Provision of subsidy (initially 30% and 

subsequently reduced to 15%) on capital expenditure for installing rooftop solar-

power plants up to a maximum of 500 kW and iii) Tradeable RECs (Renewable 

Energy Certificates) provided for every unit of green power generated by the firms 

as a supplementary source of income for them.  

Financial incentives are based on the measurement of power produced by 

way of installed meters on the premises. Besides, the government provides a 

guarantee of assured Power Purchase Agreement (PPA) to the firms producing 

solar power. This is done via the power-distribution and purchase companies 

owned by State and Central governments.  The PPAs offer a price equal to that of 

the peaking power on demand for the solar power. It also has an added advantage 

of an intermittent yet more reliable source of power supply to the producer firm 

itself for its own use on a daily basis. 
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India's solar energy insolation is about 5,000 T kWh per year (i.e. ~ 600 

TW), far more than its current total primary energy consumption. In fact, India’s 

long-term solar potential could be unparalleled in the world because it has the 

ideal combination of a geographical location that affords a high solar insolation as 

well a vast consumer base of power-deprived population. With a major section of 

its citizens still surviving off-grid, India's grid system is considerably under-

developed. Availability of cheap solar power can bring electricity to these people 

almost with a minimum time-lag and bypass the need and costs of installation of 

expensive grid networks. Also, a major factor influencing a region's energy-use 

intensity is the cost of the energy consumed for controlling high temperatures 

Box 1.1: Major barriers to Mainstreaming Renewables 

Despite the obvious benefits, several factors have prevented the mainstreaming of 

renewable energy.  

• Firstly, India lacks a comprehensive national policy and legislative framework for 

renewable energy. Existing policies and programmes are technology-specific 

and vary across states restricting strategic intent.  

• Secondly, there is an acute shortage of willing and credit-worthy buyers of RE-

based electricity. Most of our financially distressed power distribution 

companies (Discoms) and also the bulk purchasers of power have held back 

from buying expensive power (whether conventional or renewable-based) thus 

confining power markets. Market risks, clubbed with other economic factors, 

have led to high interest rates in Indian financial markets up to around 10% - 

14% per annum; which is almost three times higher than that in developed 

economies. These high rates impact RE more than other conventional power or 

infrastructure. The lack of financing for RE projects is also a result of risks at 

multiple stages, for example buyers not paying or grid operators curtailing their 

operations which results in reduced enthusiasm amongst investors in these 

projects.  

• Third major factor, also adding to the risks, is the unplanned and non-facilitated 

project development environment.  

• Finally, inadequate and outdated grid infrastructure and operations have 

affected not just the renewable energy sector but the overall reliability of power 

supply. Placing renewables at the center of India’s power system will therefore 

require a paradigm shift in planning and governance practices. 

Source: NITI (2015). 
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during the extremely harsh summers. However, this energy use could be turned 

around for free, if solar power generated during high temperature in the day time 

itself, could be utilized for cooling load requirements during the same period. Since 

the harshness of the summer coincides with the generation of solar power and in 

turn, the requirement of power for cooling; using solar energy for the purpose of 

cooling could make perfect energy-economic sense. 

Installation of solar PV plants requires nearly 2.0 hectares (5 acres) land 

per MW capacity. This is comparable to coal-fired power plants if one considers the 

entire life-cycle including land for coal mining, consumptive water storage and area 

for ash disposal. It is also akin to the requirement of a hydro power plant if the 

area that is submerged under the water reservoir created on a the site is also 

accounted for. Solar plants of the capacity of about 1.6 million MW could be 

installed in India on its 1 per cent land (32,000 square km). There are vast tracts 

of land suitable for solar power generation in all parts of India exceeding 8 per 

cent of its total area which is unproductive, barren and devoid of vegetation. Part 

of waste lands (32,000 square km) when installed with solar power plants can 

produce 2400 billion kWh of electricity (two times the total generation in 2013-14) 

with land productivity/yield of Rs. 0.9 million per acre (3 Rs/kWh price) which is at 

par with many industrial areas and many times more than the best of the 

productive and irrigated agriculture lands. Moreover, these solar power units are 

not dependent on supply of any raw material and are self-sustaining. There is 

unlimited scope for solar electricity to replace all fossil fuel energy requirements 

(natural gas, coal, lignite and crude oil) if all the marginally productive lands are 

occupied by solar power plants in future. Thus the solar power potential of India 

promises to meet perennially, the requirements of its population.  

As mentioned earlier, India has an estimated solar energy potential of about 

750 GW, the state-wise estimated solar energy potential and installed solar 

capacity in the country as on 31.12.2016 presented in Figure 1.4 and Table 1.2. It 

indicates that Rajasthan accounted for the highest potential of 142 GW which is 

19 percent of the total national potential followed by Jammu and Kashmir (15 per 

cent), Maharashtra and Madhya Pradesh (8-9 per cent each), Andhra Pradesh and 
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Gujarat (around 5 per cent each). These six states together 

percent of total solar energy 

Source: MNRE (2016). 
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Andhra Pradesh and 177.5 MW in Rajasthan. However, solar thermal plants with 

thermal storage are emerging as cheaper (US 6.1 ¢/kWh or Rs 3.97/KWh) and 

having a clean load, which also bring in more advantage, as they can supply 
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Gujarat (around 5 per cent each). These six states together accounted for 60 

energy potential of the country. 

The installed capacity of commercial solar thermal power plants which do 

not have a facility to store power; totals at about 227.5 MW in India; with 50 MW in 

Andhra Pradesh and 177.5 MW in Rajasthan. However, solar thermal plants with 

merging as cheaper (US 6.1 ¢/kWh or Rs 3.97/KWh) and 

clean load, which also bring in more advantage, as they can supply 

electricity round the clock. They can cater the load demand perfectly and work as 

base load power plants when the generated solar energy is 

Hence, a proper combination of solar thermal (storage type) as well 

voltaic type, could be appropriate to cater to fluctuations in load 

requirements throughout the day as well as in different seasons; thus limiting the 

need for procuring batteries for storage of power which are costlier options.
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Table 1.2: State-wise estimated Solar Energy Potential vs. installed solar capacity 
in the Country as on 31.12.2016 
 

Sr.  
No. 

State/UT Solar Potential (GWp) # Installed Capacity 
(MW) as on 31.12.2016 

Install 
capacity to 
Potential GW % to total MW % to total 

1 Andhra Pradesh 38 5.1 979.65 10.9 2.58 

2 Arunachal Pradesh 9 1.2 0.27 0.0 0.00 

3 Assam 14 1.9 11.18 0.1 0.08 

4 Bihar 11 1.5 95.91 1.1 0.87 

5 Chhattisgarh 18 2.4 135.19 1.5 0.75 

6 Goa 1 0.1 0.05 0.0 0.01 

7 Gujarat 36 4.8 1158.5 12.9 3.22 

8 Haryana 5 0.7 53.27 0.6 1.07 

9 Himachal Pradesh 34 4.5 0.33 0.0 0.00 

10 Jammu & Kashmir 111 14.8 1 0.0 0.00 

11 Jharkhand 18 2.4 17.51 0.2 0.10 

12 Karnataka 25 3.3 327.53 3.6 1.31 

13 Kerala 6 0.8 15.86 0.2 0.26 

14 Madhya Pradesh 62 8.3 840.35 9.3 1.36 

15 Maharashtra 64 8.5 430.46 4.8 0.67 

16 Manipur 11 1.5 0.01 0.0 0.00 

17 Meghalaya 6 0.8 0.01 0.0 0.00 

18 Mizoram 9 1.2 0.1 0.0 0.00 

19 Nagaland 7 0.9 0.5 0.0 0.01 

20 Odisha 26 3.5 77.64 0.9 0.30 

21 Punjab 3 0.4 545.43 6.1 18.18 

22 Rajasthan 142 18.9 1317.64 14.6 0.93 

23 Sikkim 5 0.7 0.01 0.0 0.00 

24 Tamil Nadu 18 2.4 1590.97 17.7 8.84 

25 Telangana 20 2.7 973.41 10.8 4.87 

26 Tripura 2 0.3 5.02 0.1 0.25 

27 Uttar Pradesh 23 3.1 239.26 2.7 1.04 

28 Uttarakhand 17 2.3 45.1 0.5 0.27 

29 West Bengal 6 0.8 23.07 0.3 0.38 

30 Delhi 2 0.3 38.78 0.4 1.94 

31 UTs & Others 1 0.1 88.68 1.0 8.87 

  TOTAL 750 100.0 9012.69 100.0 1.20 
Notes: # Assessed by National Institute of Solar Energy; * includes 100.92 MW from other rooftop systems. 
Source: http://mnre.gov.in/file-manager/annual-report/2016-2017/EN/pdf/4.pdf 
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The Government has up-scaled the target of renewable energy capacity to 

175 GW by the year 2022 which includes 100 GW from solar, 60 GW from wind, 

10 GW from bio-power and 5 GW from small hydro-power. The capacity target of 

100 GW set under the National Solar Mission6  (JNNSM) will principally comprise of 

40 GW Rooftop and 60 GW through Large and Medium Scale Grid Connected Solar 

Power Projects (See, Figure 1.5 and Annexure IV). With this ambitious target, India 

will become one of the largest Green Energy producers in the world, surpassing 

several developed countries. The total investment in setting up 100 GW will be 

around Rs.6,00,000 crore.  The existing solar thermal power plants (non-storage 

type) in India which are generating costly intermittent power on a daily basis, can 

be converted into storage type solar thermal plants to generate three to four times 

more base load power at cheaper cost without the need to depend upon 

government subsidies. Fig. 1.6 presents the tentative state-wise breakup of sector-

wise renewable power target of 175 GW by 2022. 

 
Fig. 1.5: Targeted 100 GW Solar Power under RE 175 GW by 2022 

 

 
Source: https://mnre.gov.in 

                                                           
6
 https://mnre.gov.in/file-manager/grid-solar/100000MW-Grid-Connected-Solar-Power-Projects-by-2021-

22.pdf 
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Fig. 1.6: Tentative State-wise Breakup of Sector-wise Renewable Power Target of 175 
GW by 2022 
 

 
Source: https://mnre.gov.in 
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1.3.2. Challenges1.3.2. Challenges1.3.2. Challenges1.3.2. Challenges    and Possibilitiesand Possibilitiesand Possibilitiesand Possibilities            

There are many challenges to the harnessing of solar energy in India as 

well. The per-capita land availability is low. Dedication of land for the installation of 

solar arrays must compete with other needs. The amount of land required for 

utility-scale solar power plants is about 1 km2 (250 acres) for every 40–60 MW 

generated. It would be prudent to use the water-surface area on water-bodies such 

as canals, lakes, reservoirs, farm ponds and the sea for large solar-power plants. 

These water bodies could also be a ready source of water in order to clean the 

solar panels.  Similarly, highways and railways may also avoid the cost of land 

nearer to load centers, thereby minimizing the cost of transmission-lines by 

deploying solar panels at about 10 meters above the roads or rail tracks. Solar 

power generated in the area covered by the roads may also be used for in-motion 

charging of electric vehicles or even trains, which could not only reduce their fuel 

costs but also waiting time for refueling and congestion on refueling stations as 

well as rail and road junctions. Solar panels installed on top of highways could also 

protect them against damage from rain and the summer heat, in turn increasing 

their life-span and also increasing comfort for the commuters by providing a 

shaded space to traverse on.  

The architecture best suited to most parts of India would be a set of rooftop 

power-generation systems connected via a local grid. Such an infrastructure, which 

does not have the economy of scale of mass, utility-scale solar-panel deployment, 

needs a lower deployment price to attract individuals and family-sized households. 

Photovoltaic panels are projected to continue their cost reductions, enabling them 

to compete with the price of fossil fuels.  

Greenpeace recommends that India should adopt a policy of developing 

solar power as a dominant component of its renewable-energy mix. In one scenario 

India could make renewable resources the backbone of its economy by 2030, 

curtailing carbon emissions without compromising its economic-growth potential. A 

study suggested that 100 GW of solar power could be generated through a mix of 

utility-scale and rooftop solar PV panels, with the realizable potential for rooftop 

solar PV panels between 57 and 76 GW by 2024. During the 2015-16 fiscal year 

the National Thermal Power Corporation (NTPC); with 110 MW solar power 
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installations, generated 160.8 million kWh at a capacity utilization of 16.64 

percent (1,458 kWh per kW)—more than 20 percent below the claimed norms of 

the solar-power industry. It is considered prudent to encourage solar-plant 

installations up to a threshold (such as 7,000 MW) by offering incentives. 

Otherwise, substandard equipment with overrated capacity may tarnish the image 

of the industry as well as the resource. Alarmed by the low quality of equipment, 

India issued draft quality guide lines in May 2017 to be followed by the solar plant 

equipment suppliers which are confirming to the Indian standards.  

 
1.41.41.41.4    The EnergyThe EnergyThe EnergyThe Energy----Irrigation NexusIrrigation NexusIrrigation NexusIrrigation Nexus    & Ne& Ne& Ne& Need of Solarization of Pumpsed of Solarization of Pumpsed of Solarization of Pumpsed of Solarization of Pumps::::    

India relies heavily on agriculture and irrigation is used in about 48.78 per 

cent of India’s cultivated area, while the rest relies on monsoon rain (GOI, 2018). 

Thus, sound and expanded irrigation is critical for improving crop production and 

raising yields. For over 50 years until 2010, India ranked first with the largest 

irrigated area in the world (Renner 2012; www.fao.org7). Currently, India has 26 

million groundwater pump sets, which run mainly on electricity that is primarily 

generated in coal-fired power plants, or run by diesel generators (Pearson and 

Nagarajan, 2014). Irrigation pumps used in agriculture account for about 25 per 

cent of India’s total electricity use, consuming 85 million tons of coal annually, and 

12 per cent of India’s total diesel consumption, more than 4 billion liters of diesel 

(Upadhyay 2014; SSEF, 2014).  

Indian farmers and the national and sub-national government both face 

several challenges with regard to irrigation. Electricity in India is provided at highly 

subsidized low tariffs, mostly at flat rates, and this has led to widespread adoption 

of inefficient pumps (Desai, 2012). Farmers have little incentive to save either the 

electricity, which is either free or highly subsidized, or the water being pumped, 

resulting in wasting both. To meet the dual objective, solar powered pumps are 

emerging as an alternative solution to those powered by grid electricity and diesel. 

Diesel and electric pumps have low capital costs, but their operation depends on 

the availability of diesel fuel or a reliable supply of electricity. Although the 

government heavily subsidies agricultural grid connections, grid electricity in rural 

                                                           
7
 http://www.fao.org/nr/water/aquastat/didyouknow/index3.stm 
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India is usually intermittent, fraught with voltage fluctuations, and the waiting time 

for an initial connection can be quite long (Banerjee et.al. 2015). Solar pumps 

provide freedom to farmers from these constraints, by giving a reliable access to 

irrigation on most occasions. However, some of the recent field studies have 

indicated that solar pumps have not been able to replace the electric or diesel 

pumps entirely (SKEF, 2018). For a few days in a year, farmers complement other 

pumps with solar pumps. Looking at the economics, the capital cost of solar 

pumps is high, but on a life-time cost basis, solar pumps may offer savings for 

farmers due to their low operating expenses.  

The generation of solar energy and irrigation for agriculture could be 

intricately related to each other. This is because India is a country that is fret with 

an irregular and ill-spread monsoon. Hence, irrigation is a pre-requisite for 

sustaining and increasing agricultural output. This is particularly true for the 

western states of India and especially Gujarat and Rajasthan, where rainfall is 

often scanty, uneven and irregular; whereas perennial rivers are few. The role of 

canal irrigation becomes very crucial in this scenario. However, in the absence of 

sufficient and reliable canal water supply, the only other option that remains with 

the farmers is that they irrigate their fields with the help of ground water withdrawn 

through either electricity or diesel-driven pumps. Provision of power for irrigation 

and other farm operations therefore, is a high priority area for the States. 

Agriculture is a State subject in India whereas water and power are on the 

concurrent list. Hence, along with the scarcity of water, the scarcity of power is 

another major issue plaguing Indian agriculture. The use of electricity in agriculture 

has increased significantly over the period of time from about 3 per cent of total 

electricity consumption in the country at the time of independence to more than 

18 per cent in the year 2018 (see, Fig. 1.7 and Annexure V & VI), as availability of 

electricity has increased. Though share of electricity consumption had increased 

the highest level of 26.65 percent of total electricity consumption in 1997, it 

declined thereafter to around 18 per cent which may be due to low availability of 

electricity in relation to its demand (Fig 1.8). There is a growing demand for 

electrical energy for irrigation requirements in India. Electricity DISCOMS of many 

states have been facing acute power shortage which led to unrest among the 



farmers in many states (Murthy and Raju, 2009). 

electricity in agriculture to total consumption during 2013

state of Rajasthan (40 per cent), followed by Karnataka and Madhya Pradesh 

(around 33 per cent), Andhra Pradesh and Haryana (around 30 per cent),

corresponding  figure for Gujarat was  22 per cent (Annexure VII).

Figure 1.7: Growth of Electricity Consumption in Agriculture
 

Source: High Impact Opportunities for Energy Efficiency in India (2017), India Energy Efficiency Series
    

Source: GOI (2018). 
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farmers in many states (Murthy and Raju, 2009). The highest share of use of 

electricity in agriculture to total consumption during 2013-14 was recorded in the 

state of Rajasthan (40 per cent), followed by Karnataka and Madhya Pradesh 

(around 33 per cent), Andhra Pradesh and Haryana (around 30 per cent),

figure for Gujarat was  22 per cent (Annexure VII). 
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and marginal farmers. The scarcity of electricity coupled with the perpetual 

unreliability of monsoon is forcing farmers to look at alternate fuels such as diesel 

for running irrigation pump sets. However, the costs of using diesel for powering 

irrigation pump sets are often beyond the means of small and marginal farmers. 

Consequently, the lack of water often leads to damaging of the crop, thereby, 

reducing yields and income. In this scenario, environment-friendly, low-

maintenance, solar photovoltaic (SPV) pumping systems provide new possibilities 

for pumping irrigation water. However, they constitute a rather unknown technical 

option, especially in the agricultural sector. Up till now, they have not been 

seriously considered in agricultural planning in the country. Despite inheriting the 

world’s largest canal irrigation network in 1947, India today has become the 

world’s biggest groundwater irrigation economy. However, providing farmers 

reliable energy for pumping is as much of a challenge as is making the availability 

of sufficient water. However, the high operational cost of diesel pump sets forces 

farmers to practice deficit irrigation of crops, considerably reducing their yield as 

well as income.  

India currently has about 15 million electrified irrigation tube wells, with an 

estimated power subsidies on irrigation of about 70,000 crores (Shah et al., 2016) 

that are responsible for the financial mess in our DISCOMs (Shah, et al., 2016). 

State governments dare not cut these subsidies owing to their political 

compulsions. Besides, the existing electricity supply is not far from sufficient, non-

reliable, inferior and fluctuating in voltage and available at inconvenient hours. 

New electricity connections are hard to get, with a waiting list running into lakhs. In 

eastern India also, in spite of the abundance of ground water, the shortage of 

electricity supply hampers its harnessing for irrigation. As a result, a large 

proportion of irrigation is done through diesel-run pumps. About 9 million diesel 

pumps were currently being used for irrigation in India (Chawla and Agrawal, 

2016). This burdens the exchequer with huge subsidies given on diesel; and also 

generates environmental pollution. In this scenario, solar power could be an 

answer to India’s energy woes in irrigated agriculture. Solar power generation on 

the farm itself through installation of solar PV (photovoltaic) panels; and using it to 

extract groundwater could just be the solution for the above concerns. Solar 



pumps come with a user

easy to use, require little or no maintenance, and run on near

Solar power is more reliable, 

the convenient day-time. India is blessed with more than 300 sunny days in the 

year, which is ideal for solar energy generation, aptly supported by promotional 

policies of the Government of India (Chawla and Agarwal, 2016).  

Solar energy, long conside

become attractive for pumping irrigation water (Shah, et al., 2014). India has 

already some 20,000 solar irrigation pumps in fields and famers everywhere seem 

happy with their performance and potential (Kishor

Solar water pumping systems constitute a cost

pump sets that run on grid electricity or diesel. 

constitute an environment

irrigation water. Studies estimate India’s potential for Solar PV water pumping 

infrastructure to be between 

at least 255 billion liters
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pumps come with a user-friendly technology and are economically viable. They are 

easy to use, require little or no maintenance, and run on near-zero marginal cost. 

Solar power is more reliable, devoid of voltage fluctuations and available dur

time. India is blessed with more than 300 sunny days in the 

year, which is ideal for solar energy generation, aptly supported by promotional 

policies of the Government of India (Chawla and Agarwal, 2016).  

Solar energy, long considered ideal for home lighting uses, has suddenly 

become attractive for pumping irrigation water (Shah, et al., 2014). India has 

000 solar irrigation pumps in fields and famers everywhere seem 

happy with their performance and potential (Kishore et al, 2014; T

Solar water pumping systems constitute a cost-effective alternative to irrigation 

pump sets that run on grid electricity or diesel. Solar Photovoltaic (SPV) sets 

constitute an environment-friendly and low-maintenance possibilit

irrigation water. Studies estimate India’s potential for Solar PV water pumping 

between 9 to 70 million solar PV pump sets, corresponding to 

s/year of savings of diesel (HWWI, 2005).

has acted positively in this matter and during the period 2012

considerable progress ha s been made in installation of Solar Pumps (Fig 1.9

: Solar Pumps installation during 2012-13 to 201
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1.4.1 1.4.1 1.4.1 1.4.1  Understanding the Economics of Solar PumpingUnderstanding the Economics of Solar PumpingUnderstanding the Economics of Solar PumpingUnderstanding the Economics of Solar Pumping8888    

The comparison between the solution offered by way of solarized irrigation 

vis-à-vis the conventional solutions depends on a number of factors, including 

1. Initial capital costs (type and size of system, cost of shipping and installation);  

2. Recurring costs (e.g. costs relating to operation and maintenance, labour and 

fuel); 

3. Assurance of economic benefits (e.g. fuel savings, yield increase) to the users; 

and 

4. Current expenditure on the provision of energy 

 

A number of studies have assessed the economics of solar irrigation. The 

comparability of results is limited due to differing contexts, methodologies and cost 

assumptions. However, across the literature, there is an emerging consensus that 

solar based irrigation offers substantial economic benefits. In India, several 

studies point out the competitiveness of solarized irrigation compared to diesel-

powered irrigation under a variety of conditions. Similar evidence is also available 

from Bangladesh, Benin, Chile, Egypt, Kenya, Zambia and Zimbabwe of the about 

the competitive costs of solarized irrigation as compared to irrigation through 

conventional sources. Indeed, subsidies offered for electricity and fuel affects their 

price in such as way that their cost to the consumer is affected, if comparable 

amount of subsidy were to be offered in solarized irrigation as well. The cost 

calculations stand to change drastically. While analyzing the economics of solar 

irrigation, two key aspects need to be examined: 

1. Costs and benefits of solarized irrigation vis-à-vis irrigation from other 

sources should be considered; not only for the farmers but also to the 

government exchequer (Box 1.2). In the case of grid-connected pumps in 

particular, non-cost-reflective power tariffs distort the attractiveness of solar 

pumping solutions for farmers, although governments are increasingly 

recognizing the long-term economic benefits that can be gained from 

switching over the existing or new grid-connections for agricultural pumps 

into solarized irrigation pumps. 

                                                           
8
 Based on www.energetica-india.net/download.php?seccion=articles&archivo...pdf 
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2. Different scales of farming (commercial, smallholder and subsistence) as 

well as existing irrigation practices (grid-connected, fuel-based and rainfed) 

need to be considered. The competitiveness of solarized irrigation could 

vary as farmers with smaller landholdings may adopt smaller, less capital-

intensive irrigation options, such as petrol-diesel based pumps or they may 

also opt to pay for irrigation services purchased from others instead of 

investing to create the same on their own. 

    

1.4.21.4.21.4.21.4.2    Recognizing the Environmental ImpactRecognizing the Environmental ImpactRecognizing the Environmental ImpactRecognizing the Environmental Impact    

India uses more than 4 billion litres of diesel and around 85 million tons of 

coal per annum to support water pumping for irrigation. Solar irrigation has a 

substantially lower environmental footprint compared to traditional options. The 

potential environmental advantages from solar pumping, compared to 

conventional methods, is impressive. In India, it is estimated that 5 million solar 

pumps can save 23 billion kilowatt-hours of electricity, or 10 billion litres of diesel. 

This translates into an emissions reduction of nearly 26 million tonnes of carbon 

dioxide. Installing 50,000 solar irrigation pumps in Bangladesh could save the 

country 450 million litres of diesel and reduce emissions by 1 million tonnes of CO 

Box 1.2: Cost Benefits of Solar Pumping 

Farmers Governments 

• Supply of energy and improved 
access to water for irrigation 

• Improved crop yields and increased 
incomes 

• Reduced manual work and saving of 
time which could be used more 
productively 

• Enhanced crop resilience and food 
security 

• More income generating 
opportunities by combining  crops of 
staple foods with high-value crops 

• Self-sufficiency in the matter of 
electricity for household use 

• Additional benefits for health, 
education and poverty alleviation; 
especially with respect to women  

• Reduction in electricity and fuel use 

• Savings of payment of subsidies 

• Reduced fuel imports; savings of 
foreign exchange  

• Creation and development of 
employment in small or medium 
land-holdings, trade and businesses 
across the value chain 

• Improved reliability of power 
systems 

• Increased agricultural output for the 
population 

• Reduction in carbon emissions 

• A step towards resisting climate 
change  
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per annum. Thus, solarized irrigation offers an opportunity to achieve sustainable 

development through a reduction in carbon emissions a resilience against climate 

change (see, Box 1.3). This makes it a preferred contender for financing under the 

theme of meeting the challenges of climate change. For instance, the solar 

irrigation programme of Bangladesh IDCOL is supported by the World Bank under 

the Bangladesh Climate Change Resilience Fund. Similarly, the Nordic Climate 

Facility has provided funding for solar powered irrigation to farmers in Benin 

(Nordic Development Fund NDF and Nordic Environment Finance Corporation).  

 

Box 1.3: Summary of Benefits and Impacts of Replacing Conventional Pumps with Solar 

Benefits from replacing 1 million diesel pumps with solar pimpsBenefits from replacing 1 million diesel pumps with solar pimpsBenefits from replacing 1 million diesel pumps with solar pimpsBenefits from replacing 1 million diesel pumps with solar pimps    ImpactsImpactsImpactsImpacts    

Reduction of diesel 
use 

9.4 billion liters of diesel use over life cycle of 
solar pumps 

Environmental 

Subsidy savings USD 1.26 billion (INR 84 billion) in diesel 
subsidy savings9 over life cycle of solar pumps 

Economic 

Emission reduction 25.3 million tons of CO2 emission abatement 
over life cycle of solar pumps 

Environmental 

Foreign exchange 
savings and relief of 
current account 
deficit 

By reducing diesel imports, USD 300 million 
savings annually, USD 4.5 billion over pump 
life 

Economic 

Benefits from replacing 1 million electric pumps with solar pumps impacts 

Reduction of 
electricity use 

Up to 2,600 million units of electricity, to 
relieve the overburdened old power grid 

Economic and 
Environmental 

Subsidy saving USD 450-525 million (INR 30-35 billion) 
savings in farm power subsidies10 

Economic 

Emission reductions 2.5 million tons of CO2 emission abatement Environmental 

Benefit agricultural output from installing 1 Benefit agricultural output from installing 1 Benefit agricultural output from installing 1 Benefit agricultural output from installing 1 million solar pumpsmillion solar pumpsmillion solar pumpsmillion solar pumps    ImpactsImpactsImpactsImpacts    

Improvement in crop 
yields11 

10% increase in crop yields or USD 300 million 
(INR 20 billion) annually, USD 4.5 billion (INR 
300 billion) over the pump lifetimes 

Economic 

Other Impacts of solar pumpsOther Impacts of solar pumpsOther Impacts of solar pumpsOther Impacts of solar pumps    

Boosting relevant 
industry 

Development of solar pump market and 
technology advancement 

Economic 

Job creation Creation of small businesses/ employment 
across the value chain 

Economic 

Source: Shim (2017), Global Green Growth Institute, Seoul. 
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Looking forward, the global market for solar pumps is expected to reach 

over 1.5 million units by 2022 compared to approximately just 1,20,000 units in 

2014. This means an increase of nearly twelve-fold in the market size. Reaching 

such a scale of deployment will require substantial efforts in order to develop an 

enabling environment in terms of policy support as well as fiscal measures that 

enable the strengthening of forward and backward linkages in the market.  

    

1.1.1.1.5555    Brief Review of Literature Brief Review of Literature Brief Review of Literature Brief Review of Literature     

Literature suggests that application of solar energy in irrigation could have 

myriad benefits. The primary benefit is that it is ‘free’. However, the generating 

apparatus comes with high initial fixed costs like that of capital equipment, costs 

of installation, depreciation, interest, protection from theft, vandalism etc. 

Nevertheless, the marginal costs are indeed ‘near zero’ (operation, maintenance, 

repairs). The costs of expansion in irrigated area like that of hose pipes for 

transporting water across fields is also much lesser compared to operating a 

diesel pump or getting another electricity connection. Hence, solar pumps could 

not only provide cheaper irrigation but also expand irrigated area and thus 

increase the returns on agriculture. It could also extend the farming beyond the 

kharif season (monsoon); by harnessing ground water and thus aid the 

diversification of crops.             

Solarization could also unshackle the farmers from the shortage of 

electricity supply and its inconvenient timings.  They would be able to irrigate not 

only their own land, but also become irrigation service providers to their 

neighbouring farmers and also supplementing their own incomes in the process. 

Solarized pumps could promote conjunctive irrigation by promoting ground water 

extraction in flood-prone regions like north Bihar, coastal Orissa, north Bengal, 

Assam and eastern Uttar Pradesh (Shah and Kishore, 2012).  

The Government of Rajasthan (GoR) began an aggressive promotion of 

solar irrigation pumps, offering a subsidy of as much as 86 per cent for the 

adopters. Governments of Bihar and West Bengal also rendered active support for 

supplying solar pumps to small farmers (Shah and Kishore, 2012). 
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Solar pumps enable the farmers to make immediate and visible savings on 

diesel costs (Tewari, 2012). Besides, solar pumps require less monitoring than 

diesel pump-sets, which makes the former a labour-saving option too. Tewari 

(2012) attributed the success of solar pumps in northern Rajasthan to the 

presence of the well-developed canal network, due to which there was already a 

prevalence of diggies (farm ponds) in the area; from which, low-lift pumping could 

be effectively done through solar pumps.  

Shah et al., (2014) studied Karnataka’s Surya Raitha policy that offers a 

guaranteed buy-back of surplus solar power from solar irrigation pump (SIP) 

owners at an attractive price, on the lines of Germany, Japan, Italy and California. 

Rooftop solar power generation for self-consumption as well as evacuation of the 

surplus power to the grid is rapidly emerging as a solution for providing electricity 

for irrigation as done in India (Gambhir et al., 2012). Surya Raitha scheme of 

Karnataka is to target several goals at one go i.e. improving agrarian livelihoods by 

providing farmers with a supplementary source of cash incomes for “growing” solar 

energy much in the same way as any other cash crop; and at the same time 

conserving the environment through a built-in incentive to conserve groundwater 

and energy use in pumping. Most importantly, it would enhance the quality of 

irrigation by providing farmers with a reliable and uninterrupted power supply 

during the convenient daytimes. It would also have a long term and much larger 

impact of reducing the carbon footprint of ground water irrigation done with the 

help of electricity or diesel-run pumps. As a positive side-effect, it could also 

improve strained finances of the state-run power distribution companies by 

reducing the burden of agricultural power subsidies. Thus Surya Raitha was 

expected to produce win-win outcomes for all the stakeholders of the ground water 

socio-ecology and farm economy. The present policy incentivises farmer against 

wastage of solar power or overuse of groundwater. The Surya Raitha scheme 

would pay them for the power produced by them and thus lead to the conservation 

of both solar power as well as the ground water pumped with it. With a net- 

metered SIP along with a guaranteed buy-back of surplus solar power, the farmer 

owning the SIP would now tend to use ground water sparingly, for which he would 

be encouraged to opt for micro-irrigation technology, At the same time, in order to 
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meet the high costs of installation of SIP as well as micro irrigation system, he 

would be compelled to choose a crop-mix that brings high returns, i.e, highly 

productive or high-value crops.   

In parts of western and southern India which are not only electricity-scarce 

but also water-scarce, Shah and Kishore (2012) advocate small farmers to form 

decentralized cooperative networks of solar power producers. These cooperatives 

could enable the farmers to not only fulfill their own energy needs through 

solarized irrigation but also gain supplementary income by selling their surplus in a 

joint manner. They could become economically viable if the state-owned electricity 

discom were to guarantee a buy-back of solar power from them. Mishra et al., 

(2016) also concluded that the off-grid power production in India could be 

successful only if it is accompanied by policy support, local accountability 

mechanisms, proper selection of technology and scale of intervention, and 

capacity building among the communities to subvert local-level conflicts and elite 

capture.   

Apart from the implicit and realized advantages of solarized irrigation, there 

are concerns also. Bassi (2015) vehemently argued that solar pumps are 

economically unviable because they are less efficient than diesel pumps and also 

do not bring any net environmental gain. He also feared an increase in ground 

water extraction. This is due to the fact that the marginal cost of solarized irrigation 

is near-zero, with no incentive for farmers to save power and in turn, economize on 

the use of groundwater. Shah and Kishore (2012) also flag the dangers of 

solarized irrigation pumps that could encourage completely unrestrained ground 

water extraction, leading to unprecedented harmful impact on ground water tables 

and worsen the situation in northern and western India. They advocate the prior 

formation of an effective demand management regime for ground water before 

promoting the replacement of diesel pumps with solar pumps. They suggest that 

instead of allowing the farmers to generate and use solar power freely, they should 

be organized for collectively evacuating their surplus power into the grid of the 

power distribution companies. The supplementary income that accrues to them in 

this manner could incentivize them to economize on their own power use as well 
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as ground water extraction through that solar power. It could also insure them 

against a failed agricultural season.  

Tewari (2012) observed that farmers in Rajasthan did not bother about the 

possible impact of solar pumps on ground water extraction because energy for 

irrigation and household needs was their crucial need. Kishore et al., (2014) 

believe that solar pumps improve productivity of water only by 5-10 per cent; and 

also do not decrease the total volume of water use. They found that farmers were 

happy with the performance of solar pumps and the fact that they could get free 

energy for their domestic needs.  

Kishore et al., (2014) found that solar pumps mainly replaced diesel pumps 

and not electrical ones, with were accompanied by heavily subsidized or often free 

supply of electricity. Therefore, consumption of state-supplied electricity may not 

fall with the spread of solar pumps, particularly in those areas where agricultural 

power was non-metered (carrying a flat charge regardless of the quantum of use) 

and highly subsidized.  

The promotion of solar powered irrigation based on a huge state-supported 

subsidy regime for the required capital expenditure practiced in states such as 

Rajasthan has been widely criticized. The Government of Rajasthan had tried to 

address the possible harmful impact of SIPs on ground water extraction by 

mandating that the subsidy on the cost of installation of SIPs could be given only 

to a farmer possessing a drip irrigation system as well as a farm-pond on his land. 

Kishore et al., (2014) argued against this subsidy regime in Rajasthan by saying 

that the offer of a huge subsidy to the extent of 86 per cent on solar pumps was 

inefficient and misdirected. Bassi (2015) also raised a concern against this 

measure by arguing that the gains from this subsidy would accrue mainly to 

resource rich farmers who could meet its eligibility conditions with regard to micro-

irrigation and possession of a farm-pond. Quite naturally, this would exclude those 

farmers who did not have the means to meet these eligibility conditions but may 

still be in dire need of irrigation facility. Besides, the welfare gains of this subsidy 

would be too little compared to the burden it would entail on the tax payers of 

Rajasthan State.  
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Kishore et al., (2014) recommended that pro rata subsidy on purchase of 

solar pumps from a state-empanelled supplier should be discontinued. With pro-

rata subsidy, neither the farmer nor the supplier had any incentive to negotiate the 

price or cut the costs of production. Hence, the price tended to remain sticky. 

Instead, if the farmer were given a lump sum subsidy, he would be free to 

purchase the solar pump-set from the market on the best terms that he could 

negotiate. There would also ensue a competition amongst supplier firms which 

could bring down the market price. This could also reduce the transaction costs for 

the State which would in turn, cut down on the total expenditure on the devolution 

of the amount of subsidy.  

Tewari (2012) notes that empanelled firms charged prices higher than the 

market, while unregistered suppliers charged much lesser. In fact, if farmers 

purchased non-subsidized pumps on their own, they would be installed without the 

need to wait in a queue, go through the cumbersome formalities or bow down to 

corrupt practices. Moreover, the speedy installation of the SIP would bring an 

almost instantaneous savings on the costs of diesel costs; compensating for the 

subsidy that was foregone. Kishore et al., (2014) suggests that if the farmers were 

given remunerative prices for selling the surplus power to the grid, self-investment 

on solar pump-sets would increase, resulting in lesser dependence on subsidies in 

the long run. Shah and Kishore (2012) rightly pointed out that subsidies in solar 

pumps would be meaningless and contradictory if they enriched supplier firms 

rather than farmers.  

Shah, et.al (2015) estimated that one-hectare farm can generate annual 

gross revenue of R50,000 from field crops and Rs. 150,000 as an orchard. But if 

put under solar PV arrays, one hectare can generate over R1 crore/year from 

solar power. This revenue is free of risk from droughts, floods, pests and 

diseases. Moreover, growing solar power does not need seeds, fertiliser, 

pesticides, irrigation and backbreaking labour. All it needs is land, and farmers 

own half of India’s land. 

Gupta (2017) estimated the causal effect of solar water pumping program 

on water consumption, energy consumption, cropping intensity and cropping 

patterns of farmers in Rajasthan by conducting survey of 430 farmers from 6 
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districts-Jaipur, Sikar, Jaisalmer, Sriganganagar, Bikaner and Chittorgarh covering 

the period from 2011-12 to 2015-16.  Author found that the solar pump subsidy 

program has increased energy and water access for solar pump adopters in 

Rajasthan. This has led to increase in cropping intensity, gross cropped area under 

fruits and vegetables, and annual profits of solar pump adopters in Rajasthan. 

Overall, this seems to be a good policy for enhancing food security and incomes of 

farmers, and reducing fossil fuel consumption of diesel and electricity 

consumption, which are associated with high degree of carbon emissions. 

Interestingly, author find that in all diesel using districts (except Chittorgarh) 

farmers are primarily dependent on canal irrigation and using solar pumps for 

distribution of water from diggi (water tank which stores canal and rain water). This 

implies promoting solar pumps in these areas provide win-win solution as farmer 

profits expand and fossil fuel consumption falls with no impact on ground water 

extraction. However, there is a evidence of increasing ground water extraction by 

small and medium farmers who have electric pumps (up to 11-13 HP) or no 

electric pumps in Jaipur and Sikar. Access to solar pumps enabled them to extract 

more groundwater and meet some amount of previously unmet irrigation water 

demand leading to expansion in area under cultivation and area under fruits and 

vegatables. Almost all solar pumps were of the size 3 HP, which is relatively small 

compared to the existing average electic capacity of 15 HP in Jaipur and 8 HP in 

Sikar. However, the extension of subsidy to larger solar pumps such as 5-10 HP 

could result in over exploitation of ground water in the long run in the ground water 

using districts as solar is free and farmers have no incentive to save water. Author 

advocate need innovative policies for governing ground water level in a 

sustainable way. There is a need for metering agriculture water use and total water 

extraction by farmers using solar, electric or diesel pump. 

Raymond and Jain (2018) opined that connecting solar pumps to the 

electric grid is expensive for the government and benefits farmers lesser than 

subsidies for the purchase of solar pumps. The cost to the government to 

subsidise a 3HP stand-alone solar pump at 60 per cent, or to provide a grid 

connection to an existing solar pump and pay the farmer a feed-in tariff for surplus 

energy over 15 years is approximately equal. However, the farmer’s cost under the 
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capital subsidy scenario is 53 per cent lesser than that in the grid-connected case, 

despite revenues from the feed-in tariff. Connecting solar pumps to the grid may 

provide some additional revenue to solar pump owners. However, they would 

prefer selling water using surplus energy, should there be a local demand. 

Equivalent revenue that a farmer can gain for such pumping service is INR 20 per 

kWh, which is much higher than the feasible feed-in-tariff. However, not all the 

surplus energy can be utilised for selling water locally, as the demand is also 

seasonal and intermittent. Water-as-a-service using solar pumps by village level 

entrepreneurs is a promising model to improve both the utilisation of solar pumps, 

and provide irrigation access to marginal farmers. The viability of solar pump 

sharing and the significance of the revenue from it remain sensitive to the timing 

of local irrigation needs. In areas with a dominance of diesel pumps for renting or 

selling water, solar-based water-as-a-service model could have a payback of two to 

four years. Encouraging pump sharing could be an opportunity for the government 

to increase the utilisation of solar pumps. It would increase the impact of 

government support while creating a market-based solution for efficient and 

judicious use of the ground water. 

In light of the above, this study attempts to study the status of solarisation 

of agricultural pumps in selected districts of Rajasthan.  

    

1.6 Objectives of the study:1.6 Objectives of the study:1.6 Objectives of the study:1.6 Objectives of the study:    

� To study the coverage of solar irrigation pump in selected districts of 

Rajasthan 

� To study the features and relative economics of the use of solar irrigation 

pumps   

� To study the problems faced by the farmer in installation of solar pump  

� To suggest suitable policy measures to expand solarization of irrigation. 

    

1.71.71.71.7    Data and Methodology:Data and Methodology:Data and Methodology:Data and Methodology:    

The study is based on both, the secondary and primary data. The secondary 

data pertaining to the data on coverage of solar irrigation pumps across the States 

and regions, details of implementing agency/cies and various schemes in 
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operation for the promotion of solar irrigation pumps, district-wise coverage of 

solar irrigation pumps, list of beneficiary farmer households under solar irrigation 

pump subsidy programme were collected from the nodal agency of State 

Government, published sources and related websites. 

For the study, primary data were collected from randomly selected farmers 

from four districts from different regions of Rajasthan State with the help of 

structured and pre-tested schedules/questionnaires from the following categories 

of respondents: 

• Beneficiary farmer households (BEN- farmers who had adopted SIPs with 

the help of subsidy by the government),  

• Non-beneficiary farmer households (NONBEN- farmers who had adopted 

SIPs without any support in the form of subsidy by the government),  

• Non-Solar user household (NSUSER- farmers who had not adopted SIPs)  

 

1.1.1.1.7777.1  Area of Study.1  Area of Study.1  Area of Study.1  Area of Study    

The area of study was the State of Rajasthan. The four districts have been 

chosen from four regions of the state as they represent the characteristics of that 

region and are also relevant to research problem under study, i.e. solarisation of 

irrigation pumps (Map 1.1). Therefore, these four distinct districts in Rajasthan in 

the study area could capture a holistic picture of problem under study at state 

level. The districts were chosen as the study area as they exhibit a variety of 

challenges such as a scarcity of electricity connections, falling ground water tables, 

scarcity of rainfall and surface water structures as well as economic and social 

backwardness to an extent. On the positive side, these districts also present an 

interesting opportunity of studying the problem under consideration, since the 

penetration of solar irrigation technology has reached promising figures and could 

throw in some important lessons with regard to how could the further expansion of 

solarised irrigation in Rajasthan be done and what could be the constraints for the 

same. The selected districts were Jaipur, Bikaner, Udaipur and Sriganganagar. 
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Map 1.1:  Solar Map of Rajasthan and Location Map of Study Districts 

 

 

 
 

1.1.1.1.7777.2 Selection of Sample Respondents.2 Selection of Sample Respondents.2 Selection of Sample Respondents.2 Selection of Sample Respondents    

All the farmers using solarised irrigation in the selected districts were 

treated as the universe for this study. There exists a wide variety in the farmers 

using solarised irrigation in Rajasthan. Firstly, there are the obvious differences 

unequal land ownership and caste. Further, farmers differ in terms of source of 

irrigation, i.e. ground water or surface water, method of irrigation i.e. micro, lift or 

flood irrigation, electric-powered, diesel-powered or purchased irrigation service 

also, farmers in different regions exhibit different practices. Then there is a 

variation in terms of the cropping pattern also, across different agro-ecological 

zones of Rajasthan. Similarly, there is a wide variety amongst adopters of solarised 

irrigation in Rajasthan as they could use either AC or DC powered solar pumps, 

submersible or surface pumps; and also use solar pumps in conjunction with or 
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without micro-irrigation on their farms (see, Annexure 

costs of SIPs, many farmers have adopted subsidized solar pumps while ther

also those who have purchased them at market rates without availing of 

government subsidy. From each of the selected region and district, villages having 

highest number of solar pump installations done by the most dominant service 

provider were selected. 

 

Sampling Framework 

As mentioned earlier, primary data were collected from the selected sample 

households from selected regions and districts on the basis of the sampling design 

described below as presented in

Fig. 

Jaipur district

Amer & Choumu

25 Ben and 1 NB  
and 5 non-

adopters =31
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irrigation on their farms (see, Annexure VIII). With respect to financial 

costs of SIPs, many farmers have adopted subsidized solar pumps while ther

also those who have purchased them at market rates without availing of 

government subsidy. From each of the selected region and district, villages having 

highest number of solar pump installations done by the most dominant service 

 

As mentioned earlier, primary data were collected from the selected sample 

households from selected regions and districts on the basis of the sampling design 

described below as presented in Fig. 1.10 and Tables 1.3 & 1.4.  

 

Fig. 1.10: Sampling Framework in Rajasthan 

 

Rajasthan

Udaipur 
district

Mavli & Bhinder

25 Ben and 1 NB  
and 5 non-

adopters =31

Bikaner 
district

Bikaner & 
Lunkarnsar

25 Ben and 1 NB  
and 5 non-adopters 

=31

). With respect to financial 

costs of SIPs, many farmers have adopted subsidized solar pumps while there are 

also those who have purchased them at market rates without availing of 

government subsidy. From each of the selected region and district, villages having 

highest number of solar pump installations done by the most dominant service 

As mentioned earlier, primary data were collected from the selected sample 

households from selected regions and districts on the basis of the sampling design 

 

Shriganganagar 
district

Sriganganagar & 
Padampu

25 Ben and 2 NB  
and 5 non-adopters 

=32
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• Four districts from four regions of the states were selected. 

• Four districts were selected from different regions/zones in order to 

capture holistic macro picture at the state level. 

• Accordingly, Jaipur, Bikaner, Udaipur and Sriganganagar districts were 

selected.  

• Department of Horticulture, Government of Rajasthan is nodal agency to 

implement the solar scheme in Rajasthan thorough JNNSM and State 

Recourses. 

• From each district, 25 sample beneficiary households, 5 non-solar 

adopters were selected (every district-30 households).  

• From all four districts, 5 sample households were selected who had not 

availed subsidy and have installed pump at own cost. 

• Total sample size for the study was 125 comprised of 100 beneficiary 

households, 5 non-beneficiary households and 20 non-solar adopters 

from four districts of Rajasthan. 

 
 
Table 1.3: Details on Selected Sample Households in Rajasthan state 

 

Sr. 
No. 

Selected District 
 

Beneficiary 
farmers 

Non-solar 
adopter 

Non-
beneficiary 

farmers 

Total 

1 Jaipur 25 05 01 31 

2 Bikaner 25 05 01 31 

3 Udaipur 25 05 01 31 

4 Sriganganagar 25 05 02 32 

 Total 100 20 05 125 
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Table 1.4: Selected Sample Villages in Rajasthan 

Sr. 
No 

District Tehsil/Taluka Village 

1 Bikaner 
  
  
  
   
  
  

Bikaner 
  
  
  
  
  
   
  

Himatsar 
Hosangsar 
Jahanglu 
Pemasar 
Ridamlsor Purohitan 
Udasar 
Hussainsar 
Gairsar 
Nal Badi 

2 Jaipur 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
   
  
   

Chomu 
  
  
  
  
  
  
  
  
  
  
  
  

Anantpura Chimanpura 
Bhute 
Chomu 
Sandarsar 
Nangal Bhurda 
Khetroli 
Ghoni 
Bhuteda 
Kusalpura 
Chomu B 
Chimanpura 
Kacholiya 
Singotkala 

Govindgarh Dodhsar 

Jhotwara 
   
  
  

Basedi 
Bassi Jajda 
Begas 
Balolai 
Sheosinghpura 

3 Sri Ganganagar 
  
  
  
  
  
  
  
  
  

Sri Ganganagar 
  
  
  
   
  
  
  
  
  

9Q 
10Q 
11Q 
12Q 
10QA 
RACP-9Z 
14Z 
15Z 
4C Chhoti 
9Z 
10A 

4 Udaipur 
  
  
  
  
  
  
  
  
  
  
  
  

Bhinder 
  

Kodach 
Bhinder 

Mavli Intali 

Vallabh Nagar 
  
  
  
  
  
  
  

Khokharwas 
Ronakui 
Kalipahadi 
Kharsan 
Dubhok 
Morjai 
Bansda 
Navania 

Badgav  Madar 
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1.1.1.1.8 8 8 8     Data Collection and Analysis Data Collection and Analysis Data Collection and Analysis Data Collection and Analysis     

Personal visits were undertaken in each village and information from 

sample farmers was collected with the help of a structured questionnaire. The 

data was coded, cleaned, edited and tabulated for the purpose of further analysis.  

The data was analysed with the help of simple statistical measures like calculating 

the mean, median and mode as well as advanced tools like ANOVA as and where it 

was found suitable. Conclusions were drawn from the study on the basis of the 

research findings which were used to make policy recommendations for expanding 

and the area under solarised irrigation in Rajasthan state and enhancing its 

efficiency in terms of energy use, water use, agricultural production and 

productivity as well as and farmer welfare in Rajasthan; in addition to the wellbeing 

of the society at large through the spread of this renewable technology. 

    

Garrett’s ranking technique: Garrett’s ranking technique: Garrett’s ranking technique: Garrett’s ranking technique:     

To find out the most significant factor which influences the decision of 

respondent, Garrett’s ranking technique was used. As per this method, 

respondents have been asked to assign the rank for all factors and the outcome of 

such ranking have been converted into score value with the help of the following 

formula:  

Percent position = 100 (Rij – 0.5) / Nj  

Where Rij = Rank given for the ith variable by jth respondents  

            Nj = Number of variable ranked by jth respondents  

 

With the help of Garrett’s Table, the percent position estimated is converted 

into scores. Then for each factor, the scores of each individual are added and then 

total value of scores and mean values of score is calculated. The factors having 

highest mean value is considered to be the most important factor. 

1.1.1.1.9999    Limitations of the StudyLimitations of the StudyLimitations of the StudyLimitations of the Study    

The primary data were collected from the respondent of beneficiary, non-

beneficiary and control group households. As none of the solar pumps has fitted 
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with meter to record solar power generation and uses system, thus exact amount 

of energy generated and used for irrigation could not be estimated.  

    

1.1.1.1.10101010    Structure of the reportStructure of the reportStructure of the reportStructure of the report    

 The present study report is divided into four chapters including this 

introductory chapter. Chapter I discuss in brief about the renewable energy 

resources at global level, renewable and solar energy scenario in India, energy-

irrigation nexus & need of solarization of pumps, brief review of literature, data and 

methodology, limitations of the study and organsiation of report. The second 

chapter presents the status of solar irrigation pumps in Rajasthan highlighting the 

policies adopted by the government towards same. Chapter III presents the 

findings from the field survey data and last chapter presents summary and 

conclusions of the study. 

 

The next chapter presents status of solarisation in Rajasthan. 
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Chapter IChapter IChapter IChapter IIIII    
    

Policies Supporting SolarPolicies Supporting SolarPolicies Supporting SolarPolicies Supporting Solar----Powered Irrigation in Rajasthan Powered Irrigation in Rajasthan Powered Irrigation in Rajasthan Powered Irrigation in Rajasthan     
    

 
2.1 Introduction:2.1 Introduction:2.1 Introduction:2.1 Introduction:    

            Among the various renewable energy resources, solar energy potential is 

the highest in the country. In most parts of India, clear sunny weather is 

experienced 250 to 300 days a year. The annual radiation varies from 1600 to 

2200 kWh/m2, which is comparable with radiation received in the tropical and 

sub-tropical regions. The equivalent energy potential is about 6,000 million GWh of 

energy per year.1111 The National Action Plan on Climate Change also points out: 

“India is a tropical country, where sunshine is available for longer hours per day 

and in great intensity. Solar energy, therefore, has great potential as future energy 

source. It also has the advantage of permitting the decentralized distribution of 

energy, thereby empowering people at the grassroots level”. With the objective to 

establish India as a global leader in solar energy, by creating the policy conditions 

for its diffusion across the country as quickly as possible Government of India 

launched National Solar Mission. The National Tariff Policy was amended in 

January 2011 to prescribe solar-specific RPO be increased from a minimum of 

0.25 per cent in 2012 to 3 per cent by 2022. CERC and SERCs have issued 

various regulations including solar RPOs, REC framework, tariff, grid connectivity, 

forecasting etc. for promoting solar energy. Many States have come up with up 

their own Solar Policy and among all the states, Rajasthan was at forefront to 

adopt the supportive policy for solar power adoption. 

              In view of the ongoing efforts of Central and State Governments and various 

agencies for promoting solar energy, Ministry of New and Renewable Energy has 

undertaken an exercise to track and analyze the issues in fulfillment of Solar 

Power Purchase Obligation and implementation of Solar REC framework in India. 

This would help various stakeholders to understand the challenges and 

opportunities in the development of solar power. It would also include monitoring 

                                                           
1
 https://mnre.gov.in/solar-rpo 
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of Solar RPO compliance; analyzing key issues related to the regulatory framework 

for solar in various states of India. 

    

2.2.2.2.2222    Policies Supporting SolarPolicies Supporting SolarPolicies Supporting SolarPolicies Supporting Solar----Powered Irrigation in IndiaPowered Irrigation in IndiaPowered Irrigation in IndiaPowered Irrigation in India 

The Government of India has set ambitious targets for expanding the 

country’s renewable energy generating capacity, and in 2010 launched the 

Jawaharlal Nehru National (JNN) Solar Mission. In 2014, as part of this mission, 

the Ministry of New and Renewable Energy (MNRE) outlined the Solar Pumping 

Programme for Irrigation and Drinking Water, which sought to promote the 

adoption of solar pumps over five years (MNRE, 2014b). Implementation of the 

programme involved two financing schemes.  

• First, farmers received a central financial assistance (CFA) of 30 per cent of 

the benchmark cost of the pump, and possible additional subsidies at the 

state level.  

• The second, credit-linked scheme, involved 40 per cent capital subsidy from 

MNRE, 20 per cent beneficiary contribution, and the remaining amount 

extended as a loan implemented through the National Bank for Agriculture 

and Rural Development (NABARD) (MNRE, 2014a). 

 

The initial capital subsidy scheme aimed at supporting 100,000 pumps in 

2014, and one million by 2020, and the credit-linked scheme through NABARD 

targeted an additional 10,000 irrigation pumps by 2016. The number of solar 

pumps in India is increasing, with about 130,000 pumps installed since 2014 

when the scheme started, though progress is well below the goals of the subsidy 

programme (MNRE, 2017a). In March 2017, MNRE closed the NABARD credit-

linked subsidy scheme and set modified capital subsidy rates (MNRE, 2017b). It 

remains to be seen whether the capital subsidy programme will prove effective in 

encouraging farmers to buy and use solar pumps in the long run. Demand for 

sustainable irrigation far exceeds current available pumping capacity, and while 

the Indian government has announced various initiatives to boost deployment of 

solar irrigation pumps (Figure 2.1), uptake has been slow. The government, to its 

credit, is making efforts to encourage farmers to install stand-alone solar-powered 



 

 

off-grid pumps to not only meet their irrigation needs but also to provide an extra 

source of income from selling surplus power to distribution companies (DISCOMs).

Figure 2.1: Policies Supporting Solar

 

 

Source: Ministry of New and Renewable Energy

 

2222.2..2..2..2.1111    Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme 

The start of year 2018 saw the announcement of the new solar water pump 

scheme Kisan Urja Suraksha Utthaan Mahaabhiyan

betterment of farmers. Under this arrangement, the central government desires to 

assist as many farmers as possible

their farms. The farmers need not pay a hefty fee for this benefit as it comes with 

government subsidy. The main aim of this scheme is to provide the farmers with 

advanced technology to generate power. The solar 

irrigate the farmers, but will also allow each farmer to generate safe energy. Due to 

the presence of the energy power grid, the agricultural labors 

power directly to the government. It 

2014

•Ministry of New & Renewable Energy (MNRE) Solar 
Pumping Program for irrigation and drinking water

•Option1: Central Financial Assistance (CFA)
cost of the pump.

•Option 2
and the remaining amount extended as a loan implemented through 
national Bank for Agricultural and Rural Development (NABARD)

2017

•

•The capital subsidy rates for 2017
per cent for 1

2018

•

•Under the Rs 48,000 crore Scheme, 1.75 million solar pumps will be 
installed where the grid has not reached and 1 million solar pumps where 
the grid is available
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grid pumps to not only meet their irrigation needs but also to provide an extra 

ncome from selling surplus power to distribution companies (DISCOMs).

Policies Supporting Solar-Powered Irrigation in India 

Source: Ministry of New and Renewable Energy, GOI. 

Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme Kisan Urja Suraksha Evam Utthaan Mahaabhiyan Scheme (KUSUM)(KUSUM)(KUSUM)(KUSUM)

2018 saw the announcement of the new solar water pump 

Kisan Urja Suraksha Utthaan Mahaabhiyan (KUSUM

betterment of farmers. Under this arrangement, the central government desires to 

assist as many farmers as possible to install new and improved solar pumps on 

their farms. The farmers need not pay a hefty fee for this benefit as it comes with 

The main aim of this scheme is to provide the farmers with 

advanced technology to generate power. The solar pumps will not only assist to 

irrigate the farmers, but will also allow each farmer to generate safe energy. Due to 

the presence of the energy power grid, the agricultural labors can 

power directly to the government. It attempts to provide them with extra income as 

Ministry of New & Renewable Energy (MNRE) Solar 
Pumping Program for irrigation and drinking water

Option1: Central Financial Assistance (CFA) of 30 % of the benchmark 
cost of the pump.

Option 2: 40 % capital subsidy from MNRE, 20 % beneficiary contribution, 
and the remaining amount extended as a loan implemented through 
national Bank for Agricultural and Rural Development (NABARD)

•MNRE closed the NABARD credit- linked subsidy 
scheme and set modified capital subsidy rates

The capital subsidy rates for 2017-2018 are 30 % for pumps under 1 HP. 25 
per cent for 1-3 HP, and 20 % for 3-5 HP.

Kisan Urja Suraksha Evam Utthaan
(KUSUM) Scheme

Under the Rs 48,000 crore Scheme, 1.75 million solar pumps will be 
installed where the grid has not reached and 1 million solar pumps where 
the grid is available

Powered Irrigation in Rajasthan  

grid pumps to not only meet their irrigation needs but also to provide an extra 

ncome from selling surplus power to distribution companies (DISCOMs). 

(KUSUM)(KUSUM)(KUSUM)(KUSUM)    

2018 saw the announcement of the new solar water pump 

KUSUM) aimed at the 

betterment of farmers. Under this arrangement, the central government desires to 

to install new and improved solar pumps on 

their farms. The farmers need not pay a hefty fee for this benefit as it comes with 

The main aim of this scheme is to provide the farmers with 

pumps will not only assist to 

irrigate the farmers, but will also allow each farmer to generate safe energy. Due to 

can sell the extra 

hem with extra income as 

Ministry of New & Renewable Energy (MNRE) Solar 
Pumping Program for irrigation and drinking water

of 30 % of the benchmark 

: 40 % capital subsidy from MNRE, 20 % beneficiary contribution, 
and the remaining amount extended as a loan implemented through 
national Bank for Agricultural and Rural Development (NABARD)

linked subsidy 
scheme and set modified capital subsidy rates

2018 are 30 % for pumps under 1 HP. 25 

Mahaabhiyan

Under the Rs 48,000 crore Scheme, 1.75 million solar pumps will be 
installed where the grid has not reached and 1 million solar pumps where 



Solarisation of Agricultural Water Pumps in Rajasthan 

42 

well. So, this scheme brings double benefits. The features of the scheme are as 

follows: 

1. For the betterment of the farmersFor the betterment of the farmersFor the betterment of the farmersFor the betterment of the farmers – The successful operation of this 

program will be able to help the farmers not only in meeting their power 

related requirements, but will also be able to earn some extra cash by 

selling excess energy. 

2. Construction of plants on infertile lands only Construction of plants on infertile lands only Construction of plants on infertile lands only Construction of plants on infertile lands only –––– The government has also 

announced that it will take initiative to construct plants, which will generate 

solar power. As per the draft, these plants will only be erected on infertile 

areas, capable of generating a total of 28, 250 MW power. 

3. Distribution of solar powered pumpsDistribution of solar powered pumpsDistribution of solar powered pumpsDistribution of solar powered pumps – One of the primary aims of this 

program is to provide interested farmers with solar pumps. The government 

states that 17.5 lakh solar powered pumps will be provided to agricultural 

labors. 

4. Power production on small scalePower production on small scalePower production on small scalePower production on small scale – Apart from the solar power plants, 

government will work towards the installation of new solar pumps in farms, 

which have diesel pumps. The capacity of these pumps will be 720 MW. 

5. Power generation from tubePower generation from tubePower generation from tubePower generation from tube----wellswellswellswells – The government will also work toward 

the installation of unique tube-wells. Each of these pumps will be able to 

generate power of 8250 MW 

6. Sale of excess powerSale of excess powerSale of excess powerSale of excess power – Apart from distribution, the scheme also provides all 

farmers with the chance to earn more money by installing the solar pumps. 

The excess amount of energy that the farmers generate can be sold to the 

grid. 

7. Duration of the schemeDuration of the schemeDuration of the schemeDuration of the scheme – Current estimates state that for the successful 

completion of this elaborate scheme, the central government will have to 

work for at least 10 years. 

8. Subsidy structure of the schemeSubsidy structure of the schemeSubsidy structure of the schemeSubsidy structure of the scheme – As per the draft, each farmer will get 

huge subsidy on new and improved solar powered pumps. The agricultural 

labors will have to tolerate only 10 per cent of the total expenditure to 

acquire an install a solar pump. The central government will provide 60 per 
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cent cost while the remaining 30 per cent will be taken care of by bank as 

credit. 

9. Good Good Good Good for the overall environmentfor the overall environmentfor the overall environmentfor the overall environment – The increased use of solar power and 

electricity generated from the solar plants, will lower the level of pupation in 

the area. Dependence on fossil fuel will go down considerably as well. 

 

The components of the scheme are as follows: 

1. Solar pump distributionSolar pump distributionSolar pump distributionSolar pump distribution – During the first phase of the program, the power 

department, in association with other wings of the government will work 

towards the successful distribution of solar powered pumps. 

2. Construction of solar power factoryConstruction of solar power factoryConstruction of solar power factoryConstruction of solar power factory – The next component will include the 

construction of solar power plants, which will have the capacity to produce a 

significant amount of power. 

3. Setting up tubeSetting up tubeSetting up tubeSetting up tube----wellswellswellswells – The third component of this scheme deals with the 

setting up of unique tube-wells, under the watchful eyes of the central 

government, which will also a certain amount of power. 

4. Modernization of present pumpsModernization of present pumpsModernization of present pumpsModernization of present pumps – Only production of powers is not the aim 

of the scheme. The final component of this program deals with the 

modernization of pumps, which are in use, as of now. Old pumps will be 

replaced by developed solar pumps. 

 

The scheme was elaborated with additional funding for successful 

implementation. As per the announcement of this program, the Finance Minister 

and the Power department announced that it will require around Rs. 48, 000 

crores. The allocation of funds will be done in four separate segments.  

• During the initial stage that involves the solar pump distribution, the central 

government will dispatch an amount of Rs. 22,000 crores.  

• During the second phase of this program, Rs. 4, 875 crores will be provided 

by the respective department.  

• The third phase, wherein all ordinary pumps will be converted into solar 

powered pumps, the central government will have to tolerate an expense of 

Rs. 15, 750 crores.  



Solarisation of Agricultural Water Pumps in Rajasthan 

44 

• Lastly, for the successful completion of the fourth phase, the central 

government will have to spend Rs. 5000 crores. 

• The scheme is not only aimed at providing better benefits and added 

income for the agricultural labors, but will also lower the level of pollution. 

As the solar pumps take over electricity driven or diesel pumps, it will 

provide better utilization of resources. 

    

2.3 2.3 2.3 2.3 Policies for Policies for Policies for Policies for SSSSolar olar olar olar Pump Pump Pump Pump Irrigation in Irrigation in Irrigation in Irrigation in RajasthanRajasthanRajasthanRajasthan    

The state of Rajasthan has 10 per cent of India’s land, 5 per cent of its 

population and only 1 per cent of its water resources, a disadvantage by a factor of 

tHn for supply of irrigation water vis-a-vis agriculture area. Acute water shortage, 

erratic rainfall and recurring droughts in every district have exacerbated the 

situation. Over 60 per cent of the population depends for livelihood on agriculture 

or horticulture, often marred by low productivity due to unreliable, inadequate or 

non availability of irrigation. About 70 per cent irrigation is done through wells or 

tube-wells energized mainly by grid-power or diesel generators. Approximately 

60,000 farmers are waiting for grid-based electricity connections for irrigation. 

Extension of electric-grid is not feasible in far-flung areas; almost 70 per cent area 

in the State is classified as desert. Moreover, ground water has deteriorated 

rapidly in the last two decades. Out of 249 blocks, nearly 200 are in the highly 

critical zone. Almost 90 per cent of groundwater withdrawal in the State is utilized 

through flood or furrow-irrigation methods with mere 35 to 45 per cent water-use-

efficiency.  

Rajasthan is blessed with one of the best solar insolation on earth (6-7 

kWh/m2/day) combined with maximum sunny days in a year, about 325, which 

makes it one of the most attractive destinations for harnessing solar energy for 

various purposes, especially irrigation. It was thus envisaged that an integrated 

solar water pump scheme formulated by combining various stand-alone 

government schemes would be indeed beneficial for the region as well as its 

farmers. Subsidies available under various programs were clubbed and the State 

committed to grant the total subsidy up to 86 per cent of the capital cost. The 

departments of agriculture, finance and energy of the State, and Union 
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government’s Ministries for Agriculture (MoA) and New and Renewable Energy 

(MNRE) worked in tandem along with various stakeholders to make it is seamless 

and successful project. The project goals are as follows: 

� Enhancing irrigated area in the State 

� Increasing productivity of the irrigated area 

� Enabling farmers to diversify to remunerative high-value horticulture crops 

� Conserving water by utilization of efficient irrigation methods 

� Narrowing the gap between grid-power demand and supply in the State 

Reducing the queue of aspirant farmers for grid connection for irrigation 

� Harnessing solar-energy resources available in abundance in the State 

� Replacing the expensive and polluting diesel pump-sets 

� Providing irrigation facility to farmers living in remote locations where grid is 

less likely to be extended in near future 

� Saving farmers from the drudgery of night or erratic irrigation schedule 

� Making environment sustainable and reducing the State’s carbon footprint 

 

The solar pump scheme for irrigation began in Rajasthan in 2010 – a 

combination of the Jawaharlal Nehru National Solar Mission (JNNSM), Rashtriya 

Krishi Vikas Yojana (RKVY), the water harvesting structure (WHS) scheme under 

the National Horticulture Mission (NHM), and various other State resources. Under 

the scheme, farmers are provided with subsidies from RKVY and the Ministry of 

New and Renewable Energy (MNRE). In the inception year, a subsidy figure of 86 

per cent was arrived at (30% from MNRE and 56% from RKVY), through 

calculations of a base price for the manufacturing and installation of a solar water 

pump set. The remaining 14 per cent, equivalent to the cost of just the pump set, 

was to be paid by the farmer, which would amount to about Rs. 56000-63000/-. 

There are three, very transparent eligibility criteria for the subsidy; 

(a) the farmer should own at least 0.5 Ha of land;  

(b) the land should have a diggi/farm pond or other water storage structure;  

(c) drip irrigation system should be installed in a portion of the farm. 
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Progressively, the scheme was amended to include the usage of mini-

sprinklers as criteria for areas where land holdings are relatively smaller and diggi 

construction is unfeasible or impractical. This inclusion widened the scope for the 

popularization of efficient irrigation methods, increasing the water use efficiency in 

many regions significantly. On the other hand, 3 the subsidy figure was reduced 

from 86 per cent to 70 per cent to an even lower 60 per cent over the years, and 

this reduction in the subsidy amount is presently the major cause for farmers 

backing out from the scheme. Farmers who already have electric connections for 

irrigation shall be provided with a smaller figure of subsidy, amounting to about 30 

per cent of the total cost of the solar pump set. This calls for a study of the efficacy 

of the scheme and a detailed evaluation of the impact that these solar water 

pumps have actually had on farmers already using them, to enable us to ascertain 

why we should be moving towards this green, efficient, cheap, and emission-free 

energy source, and/or explaining how the scheme may be further improved for a 

much wider acceptance and preference among those that require such alternative 

solutions desperately. 

In the year 2008-09, Government of Rajasthan had started scheme of 100 

per cent subsidy on solar water pump for government farm then after in 2010-11, 

pilot project was started and covered only 6 districts to installed solar water pump. 

In 2010-11, 50 farmers were targeted, which was scaled up to 500 in 2011-12, 

and 10,000 in 2012-13, eventually covering all 33 districts of the State. To 

harness the vast amount of energy, the Rajasthan government subsidized 86 

percent solar-powered irrigation in 2011-12 and introduced 3 HP DC submersible 

pumps. MNRE and the Ministry of Agriculture through the financial assistance of 

the state government had supported. Jawaharlal Nehru National Solar Mission 

(JNNSM) provides 30 percent of the state government, Rashtriya Krishi Vikas 

Yojana (RKVY) and the Ministry of New and Renewable Energy offers a 56 per cent 

subsidy. The solar water pump scheme was scaled up from a mere target of 50 in 

2010-11 to 500 (900 per cent increase) in 2011-12; to 2,200 (over 340 per cent 

increase) for 2012-13; and, to 10,000 (354 per cent increase) for 2013-14. 

Implementation at large scale was initiated in year 2011-12 when out of 33 

districts, 14 districts were covered. Next year i.e. 2012-13 the scheme covered all 



 

 

the 33 districts in the State. In the year 2014

included, but this time only 2900 solar water pump was kept in the target as the 

subsidy rate had been reduced, but still achieved a lot of achievem

percent more solar pumps installed than targeted.  The good achievement in the 

next year 2015-16 and 31 percent more installed than the targeted solar pump.

After year 2013-14, Rajasthan has also begun targeting high ROI beneficiaries by 

prioritizing farmers without electric connections.

slabs, as follows: 

(a) 75 per cent

electric connections, 

(b) 60 per cent

(c) only the 30

their electric connection/place in the queue. 

 

The district wise solar irrigation pumps installed in Rajasthan during 2011

12 to 2015-16 are given in

achievement of solar irrigation pump, etc., are depicted in Table 2.2

districts having highest coverage of solar pumps are Bikaner, Jaipur, Sri 

Ganganagar, Hanumangarh and Sikar.
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Fig. 2.2: Districtwise Solar Water Pump Installed in Rajasthan
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the 33 districts in the State. In the year 2014-15, all 33 districts were also 

included, but this time only 2900 solar water pump was kept in the target as the 

subsidy rate had been reduced, but still achieved a lot of achievem

percent more solar pumps installed than targeted.  The good achievement in the 

16 and 31 percent more installed than the targeted solar pump.

14, Rajasthan has also begun targeting high ROI beneficiaries by 

tizing farmers without electric connections.    The now state has three subsidy 

per cent for those willing to give up their place in the queue for 

electric connections,  

per cent for farmers without an electric connection, and 

the 30 per cent MNRE subsidy for those unwilling to give up 

their electric connection/place in the queue.  

The district wise solar irrigation pumps installed in Rajasthan during 2011

16 are given in Table 2.1 and Fig. 2.2 and year

achievement of solar irrigation pump, etc., are depicted in Table 2.2

districts having highest coverage of solar pumps are Bikaner, Jaipur, Sri 

Ganganagar, Hanumangarh and Sikar. 
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Fig. 2.2: Districtwise Solar Water Pump Installed in Rajasthan

(2011-12 to 2015-16)

Powered Irrigation in Rajasthan  

15, all 33 districts were also 

included, but this time only 2900 solar water pump was kept in the target as the 

subsidy rate had been reduced, but still achieved a lot of achievement and 242 

percent more solar pumps installed than targeted.  The good achievement in the 

16 and 31 percent more installed than the targeted solar pump.    

14, Rajasthan has also begun targeting high ROI beneficiaries by 

state has three subsidy 

for those willing to give up their place in the queue for 

for farmers without an electric connection, and  

MNRE subsidy for those unwilling to give up 

The district wise solar irrigation pumps installed in Rajasthan during 2011-

and year-wise target, 

achievement of solar irrigation pump, etc., are depicted in Table 2.2. The top five 

districts having highest coverage of solar pumps are Bikaner, Jaipur, Sri 
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Table 2.1:  Year Wise Solar Water Pump Installed in Rajasthan 

Sr. 
No. 

District 
Solar water Pump Installed in Rajasthan 

2011-12 2013-12 2013-14 2014-15 2015-16 Total 

1 Ajmer 0 90 251 211 228 780 

2 Alwar 14 188 246 53 115 616 

3 Banswara 0 44 76 44 38 202 

4 Baran 0 21 62 14 4 101 

5 Barmer 0 42 99 193 338 672 

6 Bharatpur 0 11 61 8 13 93 

7 Bhilwara 34 241 516 212 134 1137 

8 Bikaner 381 556 1360 1314 732 4343 

9 Bundi 0 34 63 54 51 202 

10 Chittorgarh 24 118 289 232 129 792 

11 Churu 
 

31 100 243 371 745 

12 Dausa 0 83 114 37 27 261 

13 Dholpur 0 21 33 17 2 73 

14 Dungarpur 0 14 67 35 27 143 

15 Hanumangarh 260 247 792 678 347 2324 

16 Jaipur 80 439 1489 894 798 3700 

17 Jaisalmer 31 109 334 485 144 1103 

18 Jalore 0 51 149 233 470 903 

19 Jhalawad 0 161 96 3 14 274 

20 Jhujhunu 27 139 310 366 277 1119 

21 Jodhpur 51 118 201 190 148 708 

22 Karoli 0 37 26 4 3 70 

23 Kota 20 54 90 18 24 206 

24 Nagour 34 35 95 60 31 255 

25 Pali 0 61 194 157 71 483 

26 Pratapgarh 0 41 224 64 72 401 

27 Rajsamand 0 91 259 94 53 497 

28 Sikar 44 272 1028 264 73 1681 

29 Sirohi 0 27 95 122 92 336 

30 Sri Ganganagar 612 658 1032 911 480 3693 

31 SwaiMadhopur 37 97 19 31 281 465 

32 Tonk 0 102 122 195 444 863 

33 Udaipur 0 47 108 112 139 406 

 Grand Total 1649 4280 10000 7548 6170 29647 
Source: Office of the Department of Horticulture, GOR, Jaipur. 
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Table 2.2: Year wise target and Achievements of Solar irrigation pump in Rajasthan 

 

Year Project 
No. of 
District 
Covered 

Target 
Achieve-

ment 

Pump 
Capacity 

(WP) 

Subsidy 

(%) 

Funding 
Source 

2008-09 
Government 
Farms 

7 14 14 1800 100 RKVY 

2010-11 Pilot Project 6 50 34 2200/ 3000 86 
JNNSM, 

RKVY 

2011-12 
First major 
jump 

14 500 1649 2200/ 3000 86 
JNNSM, 

RKVY 

2012-13 
Second major 
jump 

33 2200 4280 2200/ 3000 86 
JNNSM, 

RKVY 
State 

2013-14 
Third major 
jump 

33 10000 10000 2200/ 3000 86 
JNNSM, 
RKVY, 
State 

2014-15 
fourth major 
jump 

33 2900 9919 2200/ 3000 
30, 60,  

75 

JNNSM, 
NCEF, 
STATE 

2015-16 
Fifth major 
jump 

33 4702 6170 2200/ 3000 
30,60, 

75 

JNNSM, 
NCEF, 
STATE 

2016-17 
Six major 
jump 

33 7500 n.a. n.a. 
30,60, 

75 

JNNSM, 
NCEF, 
STATE 

2017-18 major jump 33 500 n.a. n.a. 
50, 55,  

65, 70 

JNNSM, 
NCEF, 
STATE 

2018-19 major jump 33 7500 n.a. n.a. 
50, 55,  

65, 70 

JNNSM, 
NCEF, 
STATE 

 Note: n.a. Not Available 
 Source: Goyal (2013) and GOR. 

          

            The main motivation of the policy makers for promoting Solar Water 

Pumping Program, in water constrained and solar abundant Rajasthan, is to 

increase water and energy access of farmers to improve agricultural output and 

income of farmers. Figure 2.3 explains underlying theory of change associated 

with the adoption of solar water pumps. 
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Fig. 2.3: Theory of Change of Solar Water Pump Subsidy Program in Rajasthan 

 

 
Government launches  solar water pump subsidy program 

 

Farmers adopt solar pump conditional on the eligibility criteria 
 
 

Farmers use solar pump 
 
 

Fater access increases, 
possible over exploitation 

due to zero marginal cost of 
water extraction by solar 

pump 
 

Electricity consumption falls: 
it substitutes irregular 

electricity supply during day 
time 

 

Reduces expensive 
diesel consumption 

 

 
 

  

 cost of production falls as 
solar is free; carbon 

emissions associated with 
use of diesel pumps falls 

 

 

With better control over 
water crop yield improves, 

gross cropped area 
expands, cropping intensity 
increases, gross cropped 

area under fruits and 
vegetables expand 

 

 Cost of production 
falls as solar is free 
carbon  emissions 

associated with 
electricity 

productions falls 
 

 Farmers profits increases: 
subsidy burden  farmers 

profits increases ; reduces 
subsidy  burden related to 

electricity and diesel: 
improves health of electricity 

utilities by reducing 
consumption of subsidized 

electricity 
 

 

Source: Gupta, 2017. 
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2.3.1 Solar P2.3.1 Solar P2.3.1 Solar P2.3.1 Solar Power ower ower ower PPPPump Subsidy ump Subsidy ump Subsidy ump Subsidy     

         Tables 2.3 to 2.6 provide an indication of the cost for different solar pump 

alternatives in Rajasthan during 2011-12 to 2013-14. Despite water scarcity, 

Rajasthan is actively pushing for solar pumps. Its horticulture department provides 

86 per cent subsidy on pumps, while the rest is borne by the farmer. Government 

of Rajasthan brought a new momentum in the space of solar irrigation pumps by 

introducing 3 HP DC submersible pumps in an 86 percent subsidy scheme 

launched in 2011-12. There was also a 2 HP DC submersible pump option, but 

there have been few takers for it. The initial estimates of costs at the Rajasthan 

level 3 were Rs.6.16 lakh for 3 HP pump and almost Rs.18-20 lakh for a 10 HP 

pump. Government of Rajasthan’s aggressive policy of subsidizing solar pumps is 

helping to increase the numbers but there is some evidence that the current 

subsidy is discouraging cost reduction. Farmers are viewing solar pumps as an all 

purpose solution to their energy needs. 

 

Table 2.3: Rate for SPV Solar Pump Project in Rajasthan  (2011-12 to 2013-14) 

Type of 
pump 

Mounting 
Structure 

Head 
(meter
) 

2011-12  (Rs./set) 2012-13(Rs./set) 2013-14 (Rs. Per set) 

DC Pump AC Pump 

2200Wp 3000Wp 2200Wp 3000Wp 2200Wp 3000Wp 2200Wp 3000Wp 

SPV 
Surface 
pump 

Static 20   3,28,000 4,25,700 3,25,788 4,00,000 3,21,790 4,10,000 

Manual 20 3,76,500 5,37,000 3,36,000 4,48,800 3,29,838 4,04,050 3,25,840 4,14,050 

Auto 
Tracker 

20 4,14,500 5,70,000 3,86,500 4,62,000 3,43,288 4,17,500 3,39,290 4,27,500 

SPV Sub-
mersible 
pump 

Static 20   3,60,000 4,29,000 3,55,000 4,68,000 3,54,910 4,25,000 

50   3,61,100 4,38,900 3,61,500 4,74,500 3,61,410 4,31,500 

75   3,63,300 4,48,800 3,66,000 4,79,000 3,65,910 4,36,000 

Manual 20 3,89,900 5,60,300 3,74,300 4,48,800 3,59,050 4,72,050 3,58,960 4,29,050 

50 3,95,800 5,62,300 3,80,000 4,65,300 3,65,550 4,78,550 3,65,460 4,35,550 

75   3,95,100 4,75,200 3,70,050 4,83,050 3,69,960 4,40,050 

Auto 
Tracker 

20 4,18,000 5,70,000 3,99,300 4,68,600 3,72,500 4,85,500 3,72,410 4,42,500 

50 4,18,000 5,70,000 4,05,000 4,81,800 3,79,000 4,92,000 3,78,910 4,49,000 

75   4,11,300 4,85,100 3,83,500 4,96,500 3,83,410 4,53,500 

SPV Domestic Lighting System 37 Wp/40Ah Battery/9W×2 Fixture 8,090    8,000 

Source: GOR, Jaipur. 
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 Table 2.4: Base Rate, Subsidy rate & Farmer Share on Solar Water Pump in Rajasthan 2016-17 
 

 
S.N. 

 
Details 

DC/ AC 

Mounting 
Structure 

Head 
(meter) 

Base Rate (in 
Rs. 

Per set ) 

Subsidy (in Rs. Per set ) Farmer Share (in 
Rs. Per set ) 

3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Farmer Category having agriculture electric connection (As per the guideline of 2015-16) 

1  

SPV Surface 
pump with 
Fencing 

DC Manual 20 339950 527050 121500 0 121500 202500 0 202500 218450 324550 

 

2 

DC Auto 

Tracker 

20 353400 540500 121500 0 121500 202500 0 202500 231900 338000 

3 AC Manual 20 351050 538050 97200 0 97200 162000 0 162000 253850 376050 

 

4 

AC Auto 

Tracker 

20 364500 551500 97200 0 97200 162000 0 162000 267300 389500 

5  

SPV 

Submersible 
pump with 
Fencing 

 
DC Manual 

20 386050 527050 121500 0 121500 202500 0 202500 264550 324550 

6 50 392550 533550 121500 0 121500 202500 0 202500 271050 331050 

7 75 397050 538050 121500 0 121500 202500 0 202500 275550 335550 

8 DC Auto 
Tracker 

20 399500 540500 121500 0 121500 202500 0 202500 278000 338000 

9 50 406000 547000 121500 0 121500 202500 0 202500 284500 344500 

10 75 410500 551500 121500 0 121500 202500 0 202500 289000 349000 

11  

SPV 

Submersible 
pump with 
Fencing 

 
AC Manual 

20 354050 502050 97200 0 97200 162000 0 162000 256850 340050 

12 50 360550 508550 97200 0 97200 162000 0 162000 263350 346550 

13 75 365050 513050 97200 0 97200 162000 0 162000 267850 351050 

14 AC Auto 
Tracker 

20 367500 515500 97200 0 97200 162000 0 162000 270300 353500 

15 50 374000 522000 97200 0 97200 162000 0 162000 276800 360000 

16 75 378500 526500 97200 0 97200 162000 0 162000 281300 364500 

17  
SPV Surface 

pump with 
DLS & 

fencing 

DC Manual 20 347949 535049 121500 0 121500 202500 0 202500 226449 332549 

 

18 
DC Auto 

Tracker 

20 361399 548499 121500 0 121500 202500 0 202500 239899 345999 

19 AC Manual 20 359049 546049 97200 0 97200 162000 0 162000 261849 384049 

 

20 

AC Auto 

Tracker 

20 372499 559499 97200 0 97200 162000 0 162000 275299 397499 

21  

SPV 

Submersible 
pump with 

DLS & 

fencing 

 
DC Manual 

20 394049 535049 121500 0 121500 202500 0 202500 272549 332549 

22 50 400549 541549 121500 0 121500 202500 0 202500 279049 339049 

23 75 405049 546049 121500 0 121500 202500 0 202500 283549 343549 

24 DC Auto 
Tracker 

20 407499 548499 121500 0 121500 202500 0 202500 285999 345999 

25 50 413999 554999 121500 0 121500 202500 0 202500 292499 352499 

26 75 418499 559499 121500 0 121500 202500 0 202500 296999 356999 

27  

SPV 

Submersible 
pump with 

DLS & 

fencing 

 
AC Manual 

20 362049 510049 97200 0 97200 162000 0 162000 264849 348049 

28 50 368549 516549 97200 0 97200 162000 0 162000 271349 354549 

29 75 373049 521049 97200 0 97200 162000 0 162000 275849 359049 

30 AC Auto 
Tracker 

20 375499 523499 97200 0 97200 162000 0 162000 278299 361499 

31 50 381999 529999 97200 0 97200 162000 0 162000 284799 367999 

32 75 386499 534499 97200 0 97200 162000 0 162000 289299 372499 
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 Table 2.4 continues……… 

 
S.N
. 

 
Details 

DC/ AC
Mounting 
Structure 

Head 
(meter) 

Base Rate (in Rs. 
Per set ) 

Subsidy (in Rs. Per set ) 
Farmer Share (in 

Rs. Per set ) 
3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2 Farmer Category not having agriculture electric connection (As per the guideline of 2015-16)
1  

SPV Surface 
pump with 
Fencing 

DC Manual 20 339950 527050 121500 101985 223485 202500 158115 360615 116465 166435 
 

2 
DC Auto
Tracker 20 353400 540500 121500 106020 227520 202500 162150 364650 125880 175850 

3 AC Manual 20 351050 538050 97200 105315 202515 162000 161415 323415 148535 214635 
 

4 
AC Auto 

Tracker 20 364500 551500 97200 109350 206550 162000 165450 327450 157950 224050 

5  
SPV 

Submersibl e 
pump with 
Fencing 

DC Manual
20 386050 527050 121500 115815 237315 202500 158115 360615 148735 166435 

6 50 392550 533550 121500 117765 239265 202500 160065 362565 153285 170985 
7 75 397050 538050 121500 119115 240615 202500 161415 363915 156435 174135 
8 

DC Auto 
Tracker 

20 399500 540500 121500 119850 241350 202500 162150 364650 158150 175850 
9 50 406000 547000 121500 121800 243300 202500 164100 366600 162700 180400 
10 75 410500 551500 121500 123150 244650 202500 165450 367950 165850 183550 
11  

SPV 
Submersible 
pump with 
Fencing 

AC Manual
20 354050 502050 97200 106215 203415 162000 150615 312615 150635 189435 

12 50 360550 508550 97200 108165 205365 162000 152565 314565 155185 193985 
13 75 365050 513050 97200 109515 206715 162000 153915 315915 158335 197135 
14 

AC Auto 
Tracker 

20 367500 515500 97200 110250 207450 162000 154650 316650 160050 198850 
15 50 374000 522000 97200 112200 209400 162000 156600 318600 164600 203400 
16 75 378500 526500 97200 113550 210750 162000 157950 319950 167750 206550 
17  

SPV Surface 
pump with 

DLS & 
fencing 

DC Manual 20 347949 535049 121500 104385 225885 202500 160515 363015 122064 172034 
 

18 
DC Auto 
Tracker 

20 361399 548499 121500 108420 229920 202500 164550 367050 131479 181449 

19 AC Manual 20 359049 546049 97200 107715 204915 162000 163815 325815 154134 220234 
 

20 
AC Auto 
Tracker 

20 372499 559499 97200 111750 208950 162000 167850 329850 163549 229649 

21  
SPV 

Submersible 
pump with 

DLS & 
fencing 

DC Manual
20 394049 535049 121500 118215 239715 202500 160515 363015 154334 172034 

22 50 400549 541549 121500 120165 241665 202500 162465 364965 158884 176584 
23 75 405049 546049 121500 121515 243015 202500 163815 366315 162034 179734 
24 

DC Auto 
Tracker 

20 407499 548499 121500 122250 243750 202500 164550 367050 163749 181449 
25 50 413999 554999 121500 124200 245700 202500 166500 369000 168299 185999 
26 75 418499 559499 121500 125550 247050 202500 167850 370350 171449 189149 
27  

SPV 
Submersible 
pump with 

DLS & 
fencing 

AC Manual
20 362049 510049 97200 108615 205815 162000 153015 315015 156234 195034 

28 50 368549 516549 97200 110565 207765 162000 154965 316965 160784 199584 
29 75 373049 521049 97200 111915 209115 162000 156315 318315 163934 202734 
30 

AC Auto 
Tracker 

20 375499 523499 97200 112650 209850 162000 157050 319050 165649 204449 
31 50 381999 529999 97200 114600 211800 162000 159000 321000 170199 208999 
32 75 386499 534499 97200 115950 213150 162000 160350 322350 173349 212149 

3 Farmer Category applied for agriculture electric connection and wants to surrender their application in lieu of solar 
pumps subsidy (As per the guideline of 2015-16) 

1  
 

SPV Surface 
pump with 
Fencing 

DC Manual 20 339950 527050 121500 152978 274478 202500 237173 439673 65472 87377 

 
2 

DC Auto 
Tracker 

20 353400 540500 121500 159030 280530 202500 243225 445725 72870 94775 

3 AC Manual 20 351050 538050 97200 157973 255173 162000 242123 404123 95877 133927 
 

4 
AC Auto
Tracker 20 364500 551500 97200 164025 261225 162000 248175 410175 103275 141325 

5  

SPV 
Submersible 
pump with 
Fencing 

DC Manual
20 386050 527050 121500 173723 295223 202500 237173 439673 90827 87377 

6 50 392550 533550 121500 176648 298148 202500 240098 442598 94402 90952 
7 75 397050 538050 121500 178673 300173 202500 242123 444623 96877 93427 
8 

DC Auto 
Tracker 

20 399500 540500 121500 179775 301275 202500 243225 445725 98225 94775 
9 50 406000 547000 121500 182700 304200 202500 246150 448650 101800 98350 
10 75 410500 551500 121500 184725 306225 202500 248175 450675 104275 100825 
11  

SPV 
Submersible 
pump with 
Fencing 

AC Manual
20 354050 502050 97200 159323 256523 162000 225923 387923 97527 114127 

12 50 360550 508550 97200 162248 259448 162000 228848 390848 101102 117702 
13 75 365050 513050 97200 164273 261473 162000 230873 392873 103577 120177 
14 

AC Auto 
Tracker 

20 367500 515500 97200 165375 262575 162000 231975 393975 104925 121525 
15 50 374000 522000 97200 168300 265500 162000 234900 396900 108500 125100 
16 75 378500 526500 97200 170325 267525 162000 236925 398925 110975 127575 
17  

SPV Surface 
pump with 

DLS & 
fencing 

DC Manual 20 347949 535049 121500 156577 278077 202500 240772 443272 69872 91777 
 

18 
DC Auto
Tracker 20 361399 548499 121500 162630 284130 202500 246825 449325 77269 99174 

19 AC Manual 20 359049 546049 97200 161572 258772 162000 245722 407722 100277 138327 
 

20 
AC Auto
Tracker 20 372499 559499 97200 167625 264825 162000 251775 413775 107674 145724 
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  Table 2.4 continues……… 

 
S.N. 

 
Details 

DC/ AC 
Mounting 
Structure 

Head 
(mete
r) 

Base Rate (in 
Rs. 
Per set ) 

Subsidy (in Rs. Per set ) 
Farmer Share (in 

Rs. Per set ) 

3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

21  
SPV 
Submersib
le pump 
with DLS 
& 
fencing 

 
DC Manual 

20 394049 535049 121500 177322 298822 202500 240772 443272 95227 91777 

22 50 400549 541549 121500 180247 301747 202500 243697 446197 98802 95352 

23 75 405049 546049 121500 182272 303772 202500 245722 448222 101277 97827 

24 
DC Auto 
Tracker 

20 407499 548499 121500 183375 304875 202500 246825 449325 102624 99174 

25 50 413999 554999 121500 186300 307800 202500 249750 452250 106199 102749 

26 75 418499 559499 121500 188325 309825 202500 251775 454275 108674 105224 

27  
SPV 
Submersib
le pump 
with DLS 
& 
fencing 

 
AC Manual 

20 362049 510049 97200 162922 260122 162000 229522 391522 101927 118527 

28 50 368549 516549 97200 165847 263047 162000 232447 394447 105502 122102 

29 75 373049 521049 97200 167872 265072 162000 234472 396472 107977 124577 

30 
AC Auto 
Tracker 

20 375499 523499 97200 168975 266175 162000 235575 397575 109324 125924 

31 50 381999 529999 97200 171900 269100 162000 238500 400500 112899 129499 

32 75 386499 534499 97200 173925 271125 162000 240525 402525 115374 131974 

   Notes : 
• Basis of MNRE subsidy calculation is Rs. 32400/- per HP for AC pumps and Rs. 40500/- for DC pumps.  

• In addition to above State Plan subsidy is 30% of Base rate for farmers not having agriculture electric 
connection & 45% for farmers who have applied for agriculture electric connection and wants to 
surrender their application in lieu of solar pumps subsidy. 

• As per MNRE guidelines subsidy will be allowed only on manual & auto tracking enabled SPV pumps 
along with remote monitoring mechanism (RMM). 

• The subsidy would be payable on the supply of the solar pumping system by the empanelled 
firm only. In case of any complaints regarding sub standard/ defective supplies, Directorate of 
Horticulture must be informed with full details of the case so that necessary action can be 
taken against the defaulter. 

Source: GOR, Jaipur. 

 
Table 2.5: Base Rate for SPV Solar Pump Project in Rajasthan  2017-18 and 2018-19 

 
Sr. 
No. 

 
Details 

DC/ AC 
Mounting 
Structure 

Head 
(mtr.) 

Base Rate (in Rs. Per set ) 

3 Hp 5 Hp 7.5 Hp 10 Hp 

1 2 3 4 5 6 7 8 

1 SPV Surface pump DC Static 20 236250 0 0 0 

2 AC Static 20 230492 307999 0 0 

3 SPV submersible 
pump 

DC Static 20 252266 344000 509839 650090 

4 AC Static 20 230265 306390 465560 593250 

5  
 

Additional Cost 

 
Head Over 

20 m 

50 5412 5412 5412 5412 

6 75 9020 9020 9020 9020 

7 100 12000 12000 12000 12000 

7 Manual 
Tracker 

 2706 2706 2706 2706 

8 Auto Tracker  8118 8118 8118 8118 

9 SPV Domestic Lighting System  
37 Wp/ 40 Ah Battery / 9 W x 2 fixture 

4681 4681 4681 4681 

10 Fencing 6765 9020 11275 13530 

Source: GOR, Jaipur. 
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Table 2.6: Base Rate, Subsidy rate and Farmer Share on Solar Water Pump in Rajasthan 2018-19 

 
SN 

 
Details 

DC/ AC 
Mounting 
Structure 

Head 
(mtr.)

Base Rate (in Rs. Per set ) Subsidy Amount (in Rs. Per set )

3 Hp 5 Hp 7.5 Hp 10 Hp MNRE SP 3 Hp MNRE SP 5 Hp

1 2 3 4 5 6 7 8 9 10 11
(9+10)

12 13 14
(12+13)

 Subsidy - 3 & 5 HP 60% 

1  
SPV Surface 
pump with 
Fencing 

DC Manual 20 245721 0 0 0 61430 86002147432 0 0 0

2 DC Auto 
Tracker 

20 251133 0 0 0 62783 87897150680 0 0 0

3 AC Manual 20 239963319725 0 0 59991 83987143978 63945127890 191835

4 AC Auto 
Tracker 

20 245375325137 0 0 61344 85881147225 65027130055 195082

5  
 
 
SPV 
Submersible 
pump with 
Fencing 

 
 
DC Manual 

20 261737355726 523820666326 65434 91608157042 71145142290 213435

6 50 267149361138 529232671738 66787 93502160289 72228144455 216683

7 75 270757364746 532840675346 67689 94765162454 72949145898 218847

8 100 273737367726 535820678326 68434 95808164242 73545147090 220635

9  
 
DC Auto 
Tracker 

20 267149361138 529232671738 66787 93502160289 72228144455 216683

10 50 272561366550 534644677150 68140 95396163536 73310146620 219930

11 75 276169370158 538252680758 69042 96659165701 74032148063 222095

12 100 279149373138 541232683738 69787 97702167489 74628149255 223883

13  
 
 
SPV 
Submersible 
pump with 
Fencing 

 
 
AC Manual 

20 239736318116 479541609486 59934 83908143842 63623127246 190869

14 50 245148323528 484953614898 61287 85802147089 64706129411 194117

15 75 248756327136 488561618506 62189 87065149254 65427130854 196281

16 100 251736330116 491541621486 62934 88108151042 66023132046 198069

17  
 
AC Auto 
Tracker 

20 245148323528 484953614898 61287 85802147089 64706129411 194117

18 50 250560328940 490365620310 62640 87696150336 65788131576 197364

19 75 254168332548 493973623918 63542 88959152501 66510133019 199529

20 100 257148335528 496953626898 64287 90002154289 67106134211 201317

21  
SPV Surface 
pump with 
DLS & 
fencing 

DC Manual 20 250402 0 0 0 62601 87641150242 0 0 0

22 DC Auto 
Tracker 

20 255814 0 0 0 63954 89535153489 0 0 0

23 AC Manual 20 244644324406 0 0 61161 85625146786 64881129762 194643

24 AC Auto 
Tracker 

20 250056329818 0 0 62514 87520150034 65964131927 197891

25  
 
 
SPV 
Submersible 
pump with 
DLS & 
fencing 

 
 
DC Manual 

20 266418360407 528501671007 66605 93246159851 72081144163 216244

26 50 271830365819 533913676419 67958 95141163099 73164146328 219492

27 75 275438369427 537521680027 68860 96403165263 73885147771 221656

28 100 278418372407 540501683007 69605 97446167051 74481148963 223444

29  
 
DC Auto 
Tracker 

20 271830365819 533913676419 67958 95141163099 73164146328 219492

30 50 277242371231 539325681831 69311 97035166346 74246148492 222738

31 75 280850374839 542933685439 70213 98298168511 74968149936 224904

32 100 283830377819 545913688419 70958 99341170299 75564151128 226692

33  
 
 
SPV 
Submersible 
pump with 
DLS & 
fencing 

 
 
AC Manual 

20 244417322797 484222614167 61104 85546146650 64559129119 193678

34 50 249829328209 489634619579 62457 87440149897 65642131284 196926

35 75 253437331817 493242623187 63359 88703152062 66363132727 199090

36 100 256417334797 496222626167 64104 89746153850 66959133919 200878

37  
 
AC Auto 
Tracker 

20 249829328209 489634619579 62457 87440149897 65642131284 196926

38 50 255241333621 495046624991 63810 89334153144 66724133448 200172

39 75 258849337229 498654628599 64712 90597155309 67446134892 202338

40 100 261829340209 501634631579 65457 91640157097 68042136084 204126

Source: GOR, Jaipur. 
 

 



Solarisation of Agricultural Water Pumps in Rajasthan 

56 

 

Table 2.6 coninues… 

 
SN 

 
Details 

DC/ AC 
Mounting 
Structure 

Head 
(mtr.) 

Farmer Share (in Rs. Per set ) 

3 Hp 5 Hp 3 / 5 Hp 3 / 7.5 Hp 3 / 10 Hp 5 / 7.5 Hp 5 / 10 Hp 

1 2 3 4 15 16 17 
(6-11) 

18 
(7-11) 

19 
(8-11) 

20 
(7-14) 

21 
(8-14) 

 Subsidy - 3 & 5 HP 60%         

1  
SPV Surface 
pump with 
Fencing 

DC Manual 20 98289 0 0 0 0 0 0 

2 DC Auto 
Tracker 

20 100453 0 0 0 0 0 0 

3 AC Manual 20 95985 127890 175747 0 0 0 0 

4 AC Auto 
Tracker 

20 98150 130055 177912 0 0 0 0 

5  
 
 
SPV 
Submersible 
pump with 
Fencing 

 
 
DC Manual 

20 104695 142291 198684 366778 509284 310385 452891 

6 50 106860 144455 200849 368943 511449 312549 455055 

7 75 108303 145899 202292 370386 512892 313993 456499 

8 100 109495 147091 203484 371578 514084 315185 457691 

9  
 
DC Auto 
Tracker 

20 106860 144455 200849 368943 511449 312549 455055 

10 50 109025 146620 203014 371108 513614 314714 457220 

11 75 110468 148063 204457 372551 515057 316157 458663 

12 100 111660 149255 205649 373743 516249 317349 459855 

13  
 
 
SPV 
Submersible 
pump with 
Fencing 

 
 
AC Manual 

20 95894 127247 174274 335699 465644 288672 418617 

14 50 98059 129411 176439 337864 467809 290836 420781 

15 75 99502 130855 177882 339307 469252 292280 422225 

16 100 100694 132047 179074 340499 470444 293472 423417 

17  
 
AC Auto 
Tracker 

20 98059 129411 176439 337864 467809 290836 420781 

18 50 100224 131576 178604 340029 469974 293001 422946 

19 75 101667 133019 180047 341472 471417 294444 424389 

20 100 102859 134211 181239 342664 472609 295636 425581 

21  
SPV Surface 
pump with 
DLS & 
fencing 

DC Manual 20 100160 0 0 0 0 0 0 

22 DC Auto 
Tracker 

20 102325 0 0 0 0 0 0 

23 AC Manual 20 97858 129763 177620 0 0 0 0 

24 AC Auto 
Tracker 

20 100022 131927 179784 0 0 0 0 

25  
 
 
SPV 
Submersible 
pump with 
DLS & 
fencing 

 
 
DC Manual 

20 106567 144163 200556 368650 511156 312257 454763 

26 50 108731 146327 202720 370814 513320 314421 456927 

27 75 110175 147771 204164 372258 514764 315865 458371 

28 100 111367 148963 205356 373450 515956 317057 459563 

29  
 
DC Auto 
Tracker 

20 108731 146327 202720 370814 513320 314421 456927 

30 50 110896 148493 204885 372979 515485 316587 459093 

31 75 112339 149935 206328 374422 516928 318029 460535 

32 100 113531 151127 207520 375614 518120 319221 461727 

33  
 
 
SPV 
Submersible 
pump with 
DLS & 
fencing 

 
 
AC Manual 

20 97767 129119 176147 337572 467517 290544 420489 

34 50 99932 131283 178312 339737 469682 292708 422653 

35 75 101375 132727 179755 341180 471125 294152 424097 

36 100 102567 133919 180947 342372 472317 295344 425289 

37  
 
AC Auto 
Tracker 

20 99932 131283 178312 339737 469682 292708 422653 

38 50 102097 133449 180477 341902 471847 294874 424819 

39 75 103540 134891 181920 343345 473290 296316 426261 

40 100 104732 136083 183112 344537 474482 297508 427453 

Source: GOR, Jaipur. 
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Table 2.6 coninues… 

 
SN 

 
Details 

DC/ AC 
Mounting 
Structure 

Head 
(mtr.) 

Base Rate (in Rs. Per set ) Subsidy Amount (in Rs. Per set ) 

3 Hp 5 Hp 7.5 Hp 10 Hp MNRE SP 3 Hp MNRE SP 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 
(9+10) 

12 13 14 
(12+13) 

2 Subsidy - 3 & 5 HP 75%            

1  

SPV Surface 
pump with 

Fencing 

DC Manual 20 245721 0 0 0 61430 122861 184291 0 0 0 

2 DC Auto 
Tracker 

20 251133 0 0 0 62783 125567 188350 0 0 0 

3 AC Manual 20 239963 319725 0 0 59991 119982 179973 63945 175849 239794 

4 AC Auto 
Tracker 

20 245375 325137 0 0 61344 122688 184032 65027 178825 243852 

5  

 

 

SPV 

Submersible pump 
with Fencing 

 

 

DC Manual 

20 261737 355726 523820 666326 65434 130869 196303 71145 195649 266794 

6 50 267149 361138 529232 671738 66787 133575 200362 72228 198626 270854 

7 75 270757 364746 532840 675346 67689 135379 203068 72949 200610 273559 

8 100 273737 367726 535820 678326 68434 136869 205303 73545 202249 275794 

9  

 

DC Auto 
Tracker 

20 267149 361138 529232 671738 66787 133575 200362 72228 198626 270854 

10 50 272561 366550 534644 677150 68140 136281 204421 73310 201603 274913 

11 75 276169 370158 538252 680758 69042 138085 207127 74032 203587 277619 

12 100 279149 373138 541232 683738 69787 139575 209362 74628 205226 279854 

13  

 

 

SPV 

Submersible pump 
with Fencing 

 

 

AC Manual 

20 239736 318116 479541 609486 59934 119868 179802 63623 174964 238587 

14 50 245148 323528 484953 614898 61287 122574 183861 64706 177940 242646 

15 75 248756 327136 488561 618506 62189 124378 186567 65427 179925 245352 

16 100 251736 330116 491541 621486 62934 125868 188802 66023 181564 247587 

17  

 

AC Auto 
Tracker 

20 245148 323528 484953 614898 61287 122574 183861 64706 177940 242646 

18 50 250560 328940 490365 620310 62640 125280 187920 65788 180917 246705 

19 75 254168 332548 493973 623918 63542 127084 190626 66510 182901 249411 

20 100 257148 335528 496953 626898 64287 128574 192861 67106 184540 251646 

21  

SPV Surface 
pump with DLS & 

fencing 

DC Manual 20 250402 0 0 0 62601 125201 187802 0 0 0 

22 DC Auto 
Tracker 

20 255814 0 0 0 63954 127907 191861 0 0 0 

23 AC Manual 20 244644 324406 0 0 61161 122322 183483 64881 178423 243304 

24 AC Auto 
Tracker 

20 250056 329818 0 0 62514 125028 187542 65964 181400 247364 

25  

 

 

SPV 

Submersible 
pump with DLS & 

fencing 

 

 

DC Manual 

20 266418 360407 528501 671007 66605 133209 199814 72081 198224 270305 

26 50 271830 365819 533913 676419 67958 135915 203873 73164 201200 274364 

27 75 275438 369427 537521 680027 68860 137719 206579 73885 203185 277070 

28 100 278418 372407 540501 683007 69605 139209 208814 74481 204824 279305 

29  

 

DC Auto 
Tracker 

20 271830 365819 533913 676419 67958 135915 203873 73164 201200 274364 

30 50 277242 371231 539325 681831 69311 138621 207932 74246 204177 278423 

31 75 280850 374839 542933 685439 70213 140425 210638 74968 206161 281129 

32 100 283830 377819 545913 688419 70958 141915 212873 75564 207800 283364 

33  

 

 

SPV 

Submersible 
pump with DLS & 

fencing 

 

 

AC Manual 

20 244417 322797 484222 614167 61104 122209 183313 64559 177538 242097 

34 50 249829 328209 489634 619579 62457 124915 187372 65642 180515 246157 

35 75 253437 331817 493242 623187 63359 126719 190078 66363 182499 248862 

36 100 256417 334797 496222 626167 64104 128209 192313 66959 184138 251097 

37  

 

AC Auto 
Tracker 

20 249829 328209 489634 619579 62457 124915 187372 65642 180515 246157 

38 50 255241 333621 495046 624991 63810 127621 191431 66724 183492 250216 

39 75 258849 337229 498654 628599 64712 129425 194137 67446 185476 252922 

40 100 261829 340209 501634 631579 65457 130915 196372 68042 187115 255157 

Source: GOR, Jaipur. 
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Table 2.6 continues… 

 
SN 

 
Details 

DC/ AC 
Mounting 
Structure 

Head (mtr.) Farmer Share (in Rs. Per set ) 

3 Hp 5 Hp 3 / 5 Hp 3 / 7.5 Hp 3 / 10 Hp 5 / 7.5 Hp 5 / 10 Hp 

1 2 3 4 15 16 17 
(6-11) 

18 
(7-11) 

19 
(8-11) 

20 
(7-14) 

21 
(8-14) 

2 Subsidy - 3 & 5 HP 75%         

1  

SPV Surface 
pump with 
Fencing 

DC Manual 20 61430 0 0 0 0 0 0 

2 DC Auto Tracker 20 62783 0 0 0 0 0 0 

3 AC Manual 20 59990 79931 139752 0 0 0 0 

4 AC Auto Tracker 20 61343 81285 141105 0 0 0 0 

5  

 

 

SPV 

Submersible 
pump with 
Fencing 

 

 

DC Manual 

20 65434 88932 159423 327517 470023 257026 399532 

6 50 66787 90284 160776 328870 471376 258378 400884 

7 75 67689 91187 161678 329772 472278 259281 401787 

8 100 68434 91932 162423 330517 473023 260026 402532 

9  

 

DC Auto Tracker 

20 66787 90284 160776 328870 471376 258378 400884 

10 50 68140 91637 162129 330223 472729 259731 402237 

11 75 69042 92539 163031 331125 473631 260633 403139 

12 100 69787 93284 163776 331870 474376 261378 403884 

13  

 

 

SPV 

Submersible 
pump with 
Fencing 

 

 

AC Manual 

20 59934 79529 138314 299739 429684 240954 370899 

14 50 61287 80882 139667 301092 431037 242307 372252 

15 75 62189 81784 140569 301994 431939 243209 373154 

16 100 62934 82529 141314 302739 432684 243954 373899 

17  

 

AC Auto Tracker 

20 61287 80882 139667 301092 431037 242307 372252 

18 50 62640 82235 141020 302445 432390 243660 373605 

19 75 63542 83137 141922 303347 433292 244562 374507 

20 100 64287 83882 142667 304092 434037 245307 375252 

21  

SPV Surface 
pump with DLS & 
fencing 

DC Manual 20 62600 0 0 0 0 0 0 

22 DC Auto Tracker 20 63953 0 0 0 0 0 0 

23 AC Manual 20 61161 81102 140923 0 0 0 0 

24 AC Auto Tracker 20 62514 82454 142276 0 0 0 0 

25  

 

 

SPV 

Submersible 
pump with DLS & 
fencing 

 

 

DC Manual 

20 66604 90102 160593 328687 471193 258196 400702 

26 50 67957 91455 161946 330040 472546 259549 402055 

27 75 68859 92357 162848 330942 473448 260451 402957 

28 100 69604 93102 163593 331687 474193 261196 403702 

29  

 

DC Auto Tracker 

20 67957 91455 161946 330040 472546 259549 402055 

30 50 69310 92808 163299 331393 473899 260902 403408 

31 75 70212 93710 164201 332295 474801 261804 404310 

32 100 70957 94455 164946 333040 475546 262549 405055 

33  

 

 

SPV 

Submersible 
pump with DLS & 
fencing 

 

 

AC Manual 

20 61104 80700 139484 300909 430854 242125 372070 

34 50 62457 82052 140837 302262 432207 243477 373422 

35 75 63359 82955 141739 303164 433109 244380 374325 

36 100 64104 83700 142484 303909 433854 245125 375070 

37  

 

AC Auto Tracker 

20 62457 82052 140837 302262 432207 243477 373422 

38 50 63810 83405 142190 303615 433560 244830 374775 

39 75 64712 84307 143092 304517 434462 245732 375677 

40 100 65457 85052 143837 305262 435207 246477 376422 

Source: GOR, Jaipur. 
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2.3.2.3.2.3.2.3.2222    Eligibility Criteria Eligibility Criteria Eligibility Criteria Eligibility Criteria         

The solar pump subsidy was only available to farmers who had farm ponds 

(diggi), did horticulture in at least 0.5 hectare (ha) land and used drip irrigation. 

The farmer also had to own a minimum of 0.5 ha of land. Further the farmers who 

owned up to 2 ha of land could apply for 2200 Wp pump and those who had more 

than 2 ha of land could apply for 3000 Wp pump. The eligibility criterion for solar 

power pump has been changing every year. The eligibility criteria specified during 

the year 2017-18 is presented in Box 2.1 and details are discussed below: 

 

Box 2.1: Eligibility Criteria for Solar Power Pump Subsidy 

Eligibility 

Farmer's Eligibility for 

3333 HP Solar Power 
Pump Plant 

Farmer's Eligibility for 

5 HP solar power 
pump plant 

Land tenure Minimum 0.5 hectare Minimum 1.0 hectare 

Green House, Shade Net 1000 Meters 2000 Meters 

Lo-Tunnel 0.5 hectare 0.75 hectares 

Water Storage 
Structure 

Surface 

water 

source 

1000 cubic meters 1500 cubic meters 

Diggi 400 cubic meters 800 cubic meters 

Farm pond 1000 cubic meters 1500 cubic meters 

Underground Water Source Maximum 100m 
Depth 

Maximum 100m 
Depth 

  Source: Dept of Horticulture, GOR. 

                 

            Farmers have to apply to the Horticulture department along with a demand 

draft for Rs.10000, land ownership record, a tri-partite agreement among the 

farmer, preferred empanelled supplier and the horticulture department, a 

quotation from the selected empanelled firm, and a technical drawing of the 

structure. Once all the applications are collected at Tehsil level, these are verified 

for compliance with the eligibility criteria. If the applications are more than the 

quota, a lottery is conducted in the presence of District Collector. A 

seniority/waiting list is created. If a farmer’s name features in the lottery list, 

he/she has to deposit his 14 percent share minus Rs.10000 with the select firm. 
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Based on the confirmation of the receipt of farmer’s share work

by the Horticulture Department of the state government.

 

 2.3.1.1  Farm Pond (Khet talai

 

of minimum 0.5 hectare cultivable land

 

2.3.1.2  Diggi  

category of farmers with minimum capacity of four lac liter Storage capacity as an 

individual beneficiary. 

Eligibility: - Farmer should have ownership on minimum 1.0 ha cultivable land.
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Based on the confirmation of the receipt of farmer’s share work 

by the Horticulture Department of the state government. 

Pond (Khet talai) (Rashtriya Krishi Vikas Yojana ) 

Construction farm pond is a very important 

and useful activity for harvesting rain 

water. 

Subsidy: To all category of farmers 50% of 

cost or maximum Rs 52500/

farm pond and Rs 75000/

with plastic lining (300 Micron on per BIS 

Standards), whichever is less Subsidy will 

be payable for individual beneficiary.

Eligibility: Farmer should

of minimum 0.5 hectare cultivable land. 

Construction of Diggi is very useful 

activity in Canal Command area to 

restore surplus water for field crops 

and other agriculture activity.

Subsidy :-A subsidy 50% of unit cost or 

Rs 350 per quvic meter Storage 

capacity for Pakki Diggi(Masonary 

work) or Rs 100 per quvic meter 

Storage capacity with plastic lining 

Diggi or maximum Rs 2.0 lac. 

Whichever is less, will be payable to all 

farmers with minimum capacity of four lac liter Storage capacity as an 

Farmer should have ownership on minimum 1.0 ha cultivable land.

 orders are issued 

Construction farm pond is a very important 

and useful activity for harvesting rain 

category of farmers 50% of 

cost or maximum Rs 52500/- for earthen 

farm pond and Rs 75000/- for Farm pond 

with plastic lining (300 Micron on per BIS 

Standards), whichever is less Subsidy will 

be payable for individual beneficiary. 

Eligibility: Farmer should have ownership 

Construction of Diggi is very useful 

activity in Canal Command area to 

restore surplus water for field crops 

and other agriculture activity. 

A subsidy 50% of unit cost or 

Rs 350 per quvic meter Storage 

capacity for Pakki Diggi(Masonary 

work) or Rs 100 per quvic meter 

Storage capacity with plastic lining 

Diggi or maximum Rs 2.0 lac. 

Whichever is less, will be payable to all 

farmers with minimum capacity of four lac liter Storage capacity as an 

Farmer should have ownership on minimum 1.0 ha cultivable land. 



 

2.3.1.3 Water Tank (Rashtriya Krishi Vikas Yojana )

 

subsidy will be payable for individual beneficiary.

Eligibility: - Farmer should have ownership on minimum 0.5 ha cultivab

 

2.3.1.4  Irrigation Pipeline (RKVY, NFSM, NMOOP)

Eligibility:- Farmer should have ownership on cultivable land, electric / d

tractor operated Pumpset. Individual farmer is eligible for separate subsidy having 

joint and / or separate Pumpset on joint irrigation source. Individual farmer will be 

eligible for separate subsidy on long distance conveyance pipeline from a comm

water source. 
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Water Tank (Rashtriya Krishi Vikas Yojana ) 

Jalhauz construction is a very important 

and useful activity to store water for timely 

irrigation as and when required in areas 

where ground water level is very deep and 

electric supply is uncertain.

Subsidy:-To all category of farmers for 

construction of Jalhauz with minimum one 

lac liter capacity, 50% of cost or Rs 350 per 

quvic meter Storage capacity and 

maximum Rs 75000/- whichever is less 

subsidy will be payable for individual beneficiary. 

Farmer should have ownership on minimum 0.5 ha cultivab

Irrigation Pipeline (RKVY, NFSM, NMOOP) 

Use of Irrigation Pipeline facility is an 

important activity for promoting efficient 

use of irrigation water. 

Subsidy:-A subsidy 50% of unit cost or Rs 

50/- per meter HDPE pipe or Rs 35/

meter PVC pipe or Rs 20/

HDPE laminated lay-flat tube pipe or 

maximum Rs. 15000/- 

will be payable to all category of farmers 

as an individual beneficiary.

Farmer should have ownership on cultivable land, electric / d

tractor operated Pumpset. Individual farmer is eligible for separate subsidy having 

joint and / or separate Pumpset on joint irrigation source. Individual farmer will be 

eligible for separate subsidy on long distance conveyance pipeline from a comm

Powered Irrigation in Rajasthan  

construction is a very important 

and useful activity to store water for timely 

irrigation as and when required in areas 

where ground water level is very deep and 

electric supply is uncertain. 

To all category of farmers for 

with minimum one 

lac liter capacity, 50% of cost or Rs 350 per 

quvic meter Storage capacity and 

whichever is less 

Farmer should have ownership on minimum 0.5 ha cultivable land. 

Use of Irrigation Pipeline facility is an 

important activity for promoting efficient 

 

A subsidy 50% of unit cost or Rs 

per meter HDPE pipe or Rs 35/- per 

r PVC pipe or Rs 20/- per meter 

flat tube pipe or 

whichever is less, 

will be payable to all category of farmers 

as an individual beneficiary. 

Farmer should have ownership on cultivable land, electric / diesel / 

tractor operated Pumpset. Individual farmer is eligible for separate subsidy having 

joint and / or separate Pumpset on joint irrigation source. Individual farmer will be 

eligible for separate subsidy on long distance conveyance pipeline from a common 
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2.3.1.5  Sprinkler irrigation and Mobile Raingun (NFSM, NMOOP)

Unit cost as 
per GOI 

Area 

19600/- per 
Hectare 

DPAP/DDP

Non DPAP/ 
Non DDP

    

    

2.3.2.3.2.3.2.3.3333    SupportiveSupportiveSupportiveSupportive    PPPPrograms for rograms for rograms for rograms for 

Due to irregular and inadequate rainfall in the state, continuous famine 

situation remains in some area and 

quantity. Due to rising population and industrialization, increasing demand for 

water is increasing. In such a situation, it is necessary to preserve this valuable 

resource, to provide more irrigation in efficie

per unit water. Therefore, the following programs are being implemented by the 

Agriculture Department for proper use of water to attract the attention of the 

farmers to the protection and efficient use of this limited

a) Diggy-Fountain Program

b) Farm Pond (Field Tailieri) Program

c) Water Hog Program

d) Synchy pipeline program
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Sprinkler irrigation and Mobile Raingun (NFSM, NMOOP) 

Sprinkler irrigation and Mobile Raingun 

facility is provided to farmers for promoting 

efficient use of irrigation water.

Subsidy:- Individual beneficiary programme.

(A) Sprinkler irrigation Programme:

• NFSM – Pulses and Wheat: 

50% of unit cost or maximum Rs 10000/

hectare whichever is less, will be payable.

• NMOOP:- Eligibility:- 

 Farmer Category Subsidy Payable in %

DPAP/DDP 
Small/ Marginal 60

Other 45

Non DPAP/ 
Non DDP 

Small/ Marginal 45

Other 35

rograms for rograms for rograms for rograms for EEEEfficient fficient fficient fficient UUUUse of se of se of se of WWWWaterateraterater    

Due to irregular and inadequate rainfall in the state, continuous famine 

situation remains in some area and water is available for irrigation in limited 

Due to rising population and industrialization, increasing demand for 

In such a situation, it is necessary to preserve this valuable 

resource, to provide more irrigation in efficient use and to get more profit from the 

Therefore, the following programs are being implemented by the 

Agriculture Department for proper use of water to attract the attention of the 

farmers to the protection and efficient use of this limited and valuable resource: 

Fountain Program  

Farm Pond (Field Tailieri) Program  

Program 

Synchy pipeline program 

 

Sprinkler irrigation and Mobile Raingun 

facility is provided to farmers for promoting 

efficient use of irrigation water. 

beneficiary programme. 

ler irrigation Programme:- 

Pulses and Wheat: - Subsidy 

50% of unit cost or maximum Rs 10000/- per 

hectare whichever is less, will be payable. 

Subsidy Payable in % 

60 

45 

45 

35 

Due to irregular and inadequate rainfall in the state, continuous famine 

water is available for irrigation in limited 

Due to rising population and industrialization, increasing demand for 

In such a situation, it is necessary to preserve this valuable 

nt use and to get more profit from the 

Therefore, the following programs are being implemented by the 

Agriculture Department for proper use of water to attract the attention of the 

and valuable resource: - 
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2.3.3.1 Diggy Fountain Program: 

            This scheme is quite beneficial in the rural areas for the proper use of 

water and for irrigation in the irrigated area. When the canal is started, the extra 

water available in the digestion can be used for irrigation by fountain and drip 

method. This program is being implemented in the districts of Sriganganagar, 

Hanumangarh, Jaisalmer, Bikaner, Kota, Baran and Bundi districts.  About 50 per 

cent of the cost or maximum of Rs 3.00 lakh whichever is less, grant is given for 

the construction of four million liters and a heightened capacity of the dignitaries 

by the farmers.  

National Agriculture Development Plan: 

� Financial goals of Rs.50.00 crores are proposed for the physical targets of 

5000 Diggy constructions and Rupees 150.00 crores in the year 2012-13. 

� In the year 2013-14, grants-in-aid of 101.02 crores has been provided to 

the farmers for the construction of 3453 Digies. 

� In the year 2014-15, the financial target of 5000 digit construction and Rs. 

100.00 crore financial provision is proposed. 

 

 2.3.3.2  Farm Pond (Farm Tailieri) Program: 

           This program is very effective for the purpose of collecting irrigation water 

by collecting rain water in heavy soil and harsh lower surface land. The size of the 

pond for the grant should not be less than 20x20x3 meters (1200 cubic 

meters).  Farmers subsidy is also payable on the form of various sums of forms 

(such as 30x30x4, 30x30x3, 25x25x4, 25x25x3 meters) which are more than 

minimum saris.  Small, marginal, scheduled caste, scheduled tribes and women 

farmers will be given 75 percent of the cost or maximum of Rs 60,000 / - 

whichever is less, on the construction of various sized forms.  Growers will be paid 

to farmers of general category 50 percent of the cost or maximum Rs 60,000 / - 

whichever is less.  

This program is being implemented in all the districts of the state. 

� In the year 2013-14, a grant of Rs. 38.42 crores has been provided to 

farmers for the construction of 6611 farm pond. 
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� In the year 2014-15, the physical target of 9000 (8000 raw and 1000 

lined) form pond constructions and rupees 49.50 crore financial provision is 

proposed. 

 2.3.3.3  Water Haul Program: 

          Jawal Hauj is an important plan to ensure the use of irrigation water as per 

need. The size of the hawk should not be less than 30g 20g 06ft (3600 cubic feet) 

or less than 1 lakh liters capacity for the grant. All categories of farmers are given 

50 percent of the cost or maximum Rs 60,000 / - whichever is less grant in the 

year 2013-14.  This program is being implemented in the districts of Jaipur, Ajmer, 

Dausa, Sikar, Jhunjhunu, Bikaner, Churu, Jodhpur, Jaisalmer, Barmer, Nagaur, 

Jalore, Pali, Sirohi and Bundi districts. Financial target of 1,000 water halls 

construction and financial provision of rupees 6.00 crores in the financial year 

2012-13 under National Agriculture Development Plan.  

� In the year 2013-14, a grant of Rs 4.82 crore has been provided to the 

farmers for the construction of 838 water halls. 

� In the year 2014-15, the physical target of 1,000 water-havelic building and 

rupees 6.00 crore is proposed for financial provision. 

 

 2.3.3.4 Synergy Piper Line Program: 

By taking raw water available for irrigation through raw drains to the fields, 

20 to 25 percent of water is wasted. In order to reduce the wastage and irrigate 

more area of the water saving area, the farmers of all the categories are asked to 

take water from the source to the farm on the irrigation pipeline, HDPE / PVC As 

per their requirement, the farmers will be given subsidy on all types and all-sized 

pipes to the farmers of 50 percent of the cost or maximum of Rs.15000 / - 

whichever is less or maximum 25 rupees per meter. 

� In the year 2013-14, a grant of Rs 10.21 crore has been made available to 

farmers for setting up 3729 km pipeline. 

� In the year 2014-15, for the Irrigation Pipeline program financial objective 

of 600 km of NMOP scheme and financial provision of Rs. 150.00 lakh and 

financial provision of Rs. 4928 crore for the National Food Security Mission 

and the financial provision of Rs. 1232.00 lakh. 
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2.4  Cost Analysis and Measurable indicators of Solar Pump Programme 

         Rajasthan has been pioneer in promoting solar water pumps by adopting 

suitable policies with an aim to increase solar pump coverage in the state. The 

important government resolutions of State Government of Rajasthan are given in 

Box 2.2 and appended as Annexure IX. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

             The comparative economics of solar pumps and electric system estimated 

by the State Government in 2013 is presented in Table 2.7. The measurable 

Indicators - Rajasthan Solar Pump Program up to 2013 is presented in Table 2.8. 

    

    

    

    

    

    

    

Box 2.2: Government Resolutions regarding Solar Irrigation water pumps by, 
Government of Rajasthan, Jaipur 

Date Resolution No. Subject 

10/15/2014 

No.P1() 
D.H./Solar/GL/2014-
15/3255-3479 
 

Guidelines for Solar Energy Operated 
Irrigation Scheme 2014-15 

12/03/2015 

No.P1() 
C.H./Solar/GL/2015-
16/4348-4520 
 

Guidelines for Solar Energy Operated 
Irrigation Scheme 2015-16 

07/20/2016 

No.P1() 
D.H./Solar/GL/2016-
17/1436-1611 
 

Guidelines for Solar Energy Operated 
Irrigation Scheme 2016-17 

11/1/2017 
No.P1() 
D.H./Solar/GL/2017-
18/5401-5526 

Guidelines for Solar Energy Operated 
Irrigation Scheme 2017-18 

Source: GOR Office, Jaipur. 
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Table 2.7: Solar Pump vs Electric System – Cost Analysis 
 

Sr. 
No. 

Details: Cost input  

25 yr 

Per ha/yr 

1111    Fixed costFixed costFixed costFixed cost            

(I) 11 kW Sub Station Structure Cost {Structure, GO & DO 
and LA 

90000  

(II) 25 kVA transformer with meter cost 40000  

(III) 11 KV Line per consumer assuming 5 pole average 
requirement 

55000  

(IV) Sub total 185000  

(V) Amount being charged from consumer by Discom for 5 
HP Connection @ 2500/- per HP 

12500  

A Net Government financial load for connection: 172500 3450 

Established cost for 25 years @10% per year 431250 8625 

2222    Calculation of Indirect Electricity tariff subsidy financial Calculation of Indirect Electricity tariff subsidy financial Calculation of Indirect Electricity tariff subsidy financial Calculation of Indirect Electricity tariff subsidy financial 
load per consumer on Government:load per consumer on Government:load per consumer on Government:load per consumer on Government:    

        

(I) 5 HP Load running 6 Hrs per day for 225 days in a years 
in a year : 3.75 kW×6 Hrs×225 days=50623 units 

5063  

(II) Electricity being charged for 5062 uni billing @ Rs.1.40 
per unit 

7088  

(III) Revenue return possible from the same electricity under 
Commercial tariff plan @ 6.30 per unit 

31894  

(IV) Net Electricity tariff difference indirect subsidy to 
consumer per year (c-b)  

24806  

B Total Electricity tariff difference indirect subsidy to 
consumer in 25 years: 

620156 12403 

3333    Total Government InvestmentTotal Government InvestmentTotal Government InvestmentTotal Government Investment            

C1 Total subsidy being provided to consumer on connection 
as well as indirect tariff subsidy in 25 years period: A+B 

1223906 24478 

C2 Solar subsidy (86% of cost Rs. 7.48 lac) 643280 12866 

4 Benefit of Solar over electricity   

D Saving of subsidy over electricity/ha/year (C1-C2)  11613 

Saving against Potential per year 100000 ha (5000 
pumps) Rs. Lac 

29031 1161 

 Investment for 5000 pumps @ 5.00 lac/- 25000  

Note: Assumption: 5HP pump covers 2 ha area under irrigation 
Source: Goyal, 2013. 
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Table 2.8: Measurable Indicators: Rajasthan Solar Pump Programme 
    

SSSSr. r. r. r. 
NNNNo.o.o.o.    

                                                                                                                                                                                        Item Item Item Item     UnitUnitUnitUnit    Total 

1 MNRE approved rate with DC pump Rs ./Wp 190 

2 MNRE approved rate with AC pump (DC rate minus 15%) Rs ./Wp 161.50 

3 Average solar pump capacity Wp 3,000 

4 No .of pumps in 2012-13 No. 4000 

5  Equivalent electric power saved (4000x 3000wp) MWp 12 

6  Duration in hours apump runs/day Hrs. 6 

7 No. of units (KWh) saved per day KWh 18 

8 No. of days a pump runs in a year Days 200 

9 No. of electric units saved per pump per year 18 x 200 KWh 3,600 

10 Cost per Kwh of electricity Rs. 5 

11 Monthly saved by solar pump per year 3,600 x 5 Rs. 18,000 

12 Conventional grid, distribution capital cost saved( not 
considered) 

Rs. ---- 

13 Diesel cost saved per year ( diesel generation is about 
twice costly than electric) 

Rs. 36000 

14  Diesel saved per pump per day litre 3 

15  Diesel saved per pump per year litre 600 

16 Diesel saved total, per year (4000 x 600) Millon Ltr 2.4 

17 Foreign exchange saved per year, crude price@ 
Rs,20/litre 

Rs.million 48 

18 Diesel subsidy saved by Govt. per year (24,00,000 x 
Rs.10/liter) 

Rs.million 24 

19 Diesel subsidy saved  by Govt. in 15 years (Rs.2.4Cr x 15 
years) 

Rs.million 360 

20  Area irrigated per pump per crop Ha 3 

21 Area irrigated total, 2 crops a year (4000 pumps x 2 x3) Ha 24,000 

22  Water required for surface irrigation per Ha Cubic Mtr 5,000 

23 Water saved per Ha due to drip irrigation (40% of 500)  Cubic Mtr 2,000 

24 Total water saved, 24,000 x 2,000 MCM 48 

25  Additional production value due to irrigation through solar 
pumps 

Rs. 1,00,000 

26  Total addl production value due to irrigation through solar 
pumps 

Rs. milion 2,400 

27  Co2  emission for one 1kwh electricity produced by diesel Kg 0.29 

28 Total co2 generation avoided, 12,000 KWh x 0.29 kg  Kg 3,480 

29  Curtailment in farmers’ waitlist for electric connection Nos. 4,000 

Source: Goyal, 2013. 
                   
 
 



Solarisation of Agricultural Water Pumps in Rajasthan 

68 

2.4 Chapter Summary2.4 Chapter Summary2.4 Chapter Summary2.4 Chapter Summary::::    

                                                            This chapter    presented the status of solar irrigation pumps in Rajasthan 

highlighting the policies adopted by the government towards same.... Rajasthan has 

been pioneer in promoting solar water pumps by adopting suitable policies with an 

aim to increase solar pump coverage in the state. Its horticulture department 

provides 86 per cent subsidy on pumps, while the rest is borne by the farmer. 

Government of Rajasthan brought a new momentum in the space of solar 

irrigation pumps by introducing 3 HP DC submersible pumps in an 86 percent 

subsidy scheme launched in 2011-12. The solar pump subsidy was only available 

to farmers who had farm ponds (diggi), did horticulture in at least 0.5 hectare (ha) 

land and used drip irrigation. The farmer also had to own a minimum of 0.5 ha of 

land.    

    

              Next chapter presents findings from field survey data.    
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Chapter IIIChapter IIIChapter IIIChapter III    
    

    Findings from Field Survey DataFindings from Field Survey DataFindings from Field Survey DataFindings from Field Survey Data  
 

 

3333.1 .1 .1 .1 IntroductionIntroductionIntroductionIntroduction    

In order to understand the possible reasons for the adoption of solar 

technology, information were collected from selected households on various 

parameters such as their socio-economic profile, operational holdings, sources of 

irrigation, land holding including leased in and leased out land, source of income 

and items of expenditure as well as their cropping pattern and returns from 

cultivation. Further, their reasons for adopting solar technology or otherwise, either 

with or without subsidy from the government, were also probed. The respondents’ 

experiences with solarized irrigation and their suggestions in order to expand the 

area under solarized irrigation in Rajasthan were also sought. The collected 

information is presented in a tabular form and analysed in order to draw 

meaningful conclusions and bring out policy implications as discussed in the 

present chapter. 

 

 

3333.2 .2 .2 .2 Social Profile of the Selected HouseholdsSocial Profile of the Selected HouseholdsSocial Profile of the Selected HouseholdsSocial Profile of the Selected Households    

As mentioned earlier, data were collected from 125 sample households 

comprised of 100 households those who have installed solar irrigation pump with 

support of subsidy (beneficiary farmer household), 5 sample households who have 

installed solarizied irrigation pump on their own (without any subsidy or support- 

non-beneficiary farmer household) and 20 sample households who have not yet 

got subsidy nor installed solar irrigation pumps on their farm (non adopters-control 

group). The details of social profile of selected households are presented in Table 

3.1. It can be seen from the table that except few respondents from beneficiary 

category, all other selected households from all groups (beneficiary, non-

beneficiary and non-adopter category respondents) were male. This indicates 

farming decisions and adoption of new technology on farm related decision were 

taken by the male, thus dominance of male could be seen despite of the fact that 

female contribution is highly significant in the farming and dairying. The average 
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age of all the respondents of selected respondents was around 50 years while 

average family size of household was relatively larger in case of beneficiary 

households (6.91 person), than non-beneficiary and non adopters households (5.4 

and 5.3 members respectively). Out of total adult family members in the family, 

more than 70 per cent were actively participating in the farming. The education 

status of selected respondents indicate the average education level up to 8 years, 

while non beneficiary households were relatively more educated (around 11 years) 

than other groups. The figures on average level of education of respondents 

indicate that lower level of education among selected respondents. 

Table 3.1: Personal Profile of Selected Respondents  
 

Sr. 
No. 

Particulars Beneficiary 
Adopters 
(n=100) 

BEN 

Non-Beneficiary 
Adopters 

(n=5) 
NONBEN 

Non-
Adopters 
(n=20) 

NSUSER 

Av. 
(n=124) 

ALL 

1 Gender of Respondent (%)     

 Male  95.00 100.00 100.00 96.00 

 Female 5.00 0.00 0.00 4.00 

2 Average Size of household 
(Nos.) 6.91 5.30 5.40 5.87 

3 Average No. of members 
working in Agriculture 3.67 3.30 3.15 3.37 

4 Mean Age of respondent 
(years)  51.3 50.10 48.3 49.90 

5 Mean years of  Education 
of respondent (years) 

6.70 11.80 6.60 8.37 

Source: Field survey data. 
    

 The religion-wise distribution of selected respondents presented in Table 

3.2 indicate that out of total selected households, about 94 per cent households 

belongs to hindu religion while remaining were from Muslim and Sikh religions. 

Among the three groups of respondents, same trend was observed except relative 

high share of Sikh religion among non-beneficiary households as about one fifth of 

non-beneficiary households were from Sikh religion.  In case of social caste 

distribution, on an average, dominance of other backward class category 

households was observed followed by households from general category and 

scheduled caste category. The other backward caste followed by open category 

comprised beneficiary household group, while opposite composition of households 
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was observed in case of non beneficiary households. Besides, Open and OBC 

category households, scheduled caste households were also among selected 

households under non-adopters group. Thus, at overall level, backward class 

category respondent dominated the sample followed by general category and then 

scheduled caste, while very meager share was of Scheduled Tribe respondents.    

Table 3.2: Social Characteristics of Selected Respondents  
 

Sr. 
No. 

Characteristic Beneficiary 
Adopters  

Non-Beneficiary 
Adopters 

Non-
Adopters  

Av. 
 

A Religion (% to total)     

1 Hindu  94.00 80.00 95.00 93.60 

2 Muslim  1.00 0.00 0.00 0.80 

3 Christian  0.00 0.00 0.00 0.00 

4 Others  5.00 20.00 5.00 5.60 

B Social group (% to total) 
    1 Scheduled Tribe  1.00 0.00 0.00 0.80 

2 Scheduled Caste  1.00 0.00 35.00 6.40 

3 Other Backward Castes  81.00 40.00 55.00 75.20 

4 General/Open  17.00 60.00 10.00 17.60 

Source: Field survey data.    

    

3333.3 .3 .3 .3 Economic Profile of the Selected RespondentsEconomic Profile of the Selected RespondentsEconomic Profile of the Selected RespondentsEconomic Profile of the Selected Respondents    

The details on economic characteristics of the selected households are 

presented in Table 3.2. It can be seen from the table that more than 90 per cent of 

total beneficiary and non-adopter households were having farming as their 

principal occupation while three fourth of total non-beneficiary households had 

service as their principal occupation. Animal husbandry and dairying followed by 

agriculture labour was subsidiary occupation of beneficiary and non-adopters, 

while crop cultivation followed by agriculture labour was subsidiary occupation of 

non-beneficiary households. The main occupation of the selected households was 

agriculture comprised of cultivation of land as a farmer along with supportive allied 

activity of animal husbandry and dairying. The average years of farming experience 

of the respondents was around 29 years, which shows that most of the 

respondents were in farming business since their young age. The income level of 

both beneficiary and non-beneficiary households indicate that more than 98 

percent of beneficiary and non beneficiary households were better off term sof 
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income as compared to non-adopters group in which half of the selected 

respondents were from below poverty line income group. Thus low income status 

may have kept non adopters away from adoption of this new power generation 

technology. In case of dwelling structure, it was observed that about 98 per cent 

households of beneficiary member have pucca structure while in non- beneficiary 

and non adopter category only 60 per cent and 45 per cent household has pacca 

house structure.  

Table 3.3: Economic Characteristics of Selected Respondents  

Sr. 
No. 

Particulars Beneficiary 
(N=100) 

Non-Beneficiary 
(n=5) 

Non-
Adopters 
(n=20) 

Av. 
(N=125) 

AAAA    Principal OccupationPrincipal OccupationPrincipal OccupationPrincipal Occupation    (%)(%)(%)(%)     

1 Cultivator 92.00 60.00 90.00 90.40 

2 AH & Dairying 0.00 0.00 0.00 0.00 

3 Agri. Labour 0.00 0.00 0.00 0.00 

4 Nonfarm Labour 0.00 0.00 0.00 0.00 

5 Own Non-Farm Establishment 2.00 0.00 0.00 1.60 

6 Trade 1.00 0.00 0.00 0.80 

7 Employee in Service 5.00 40.00 10.00 7.20 

8 Other 0.00 0.00 0.00 0.00 

BBBB    Subsidiary OccupationSubsidiary OccupationSubsidiary OccupationSubsidiary Occupation    (%)(%)(%)(%) 

 

   

1 Cultivator 8.00 60.00 50.00 16.80 

2 AH & Dairying 72.00 40.00 25.00 63.20 

3 Agri. Labour 0.00 0.00 0.00 0.00 

4 Nonfarm Labour 0.00 0.00 0.00 0.00 

5 Own Non-Farm Establishment 10.00 0.00 0.00 8.00 

6 Trade 9.00 0.00 0.00 7.20 

7 Employee in Service 1.00 0.00 25.00 4.80 

8 Other 0.00 0.00 0.00 0.00 

C Av. years of experience in 
farming  

29.60 28.00 30.00 29.20 

D Income Group (%)Income Group (%)Income Group (%)Income Group (%)     

1 BPL 2.00 0.00 50.00 9.60 

2 APL 98.00 100.00 50.00 89.60 

3 AAY 0.00 0.00 0.00 0.00 

E House Structure Nos. (%)House Structure Nos. (%)House Structure Nos. (%)House Structure Nos. (%)     

1 Pucca 98.00 60.00 45.00 88.00 

2 Semi-Pucca 2.00 20.00 35.00 8.00 

3 Kuccha 0.00 20.00 20.00 4.00 

Source: Field survey data.    
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3333....4444    Size of Land Holdings with Selected HouseholdsSize of Land Holdings with Selected HouseholdsSize of Land Holdings with Selected HouseholdsSize of Land Holdings with Selected Households    

 Land is the most important and limited factor in agriculture. The details on 

operational landholding of the selected sample households are presented in Table 

3.4. It can be seen from the table that on an average, land holding size of selected 

beneficiary households was 1.21 ha categorizing them as small land holders’ 

group, while non-adopters had much lesser land holding of 0.91 ha as marginal 

land holders, while corresponding figure for non-beneficiary households was 6.10 

ha, indicating medium size land holders. Moreover, we also found that the who 

were having solar water pump had taken land on leasing-in while none of them 

leasing out the land. Non-beneficiary farmer households had taken larger size of 

land on leased-in (0.75 hectare) as compared to beneficiary households (0.01 ha), 

this might be because the non beneficiary farmers are comparatively wealthy 

farmers and have more capital than the other two groups.     

Table 3.4: Operational Landholding of the Selected Sample Households  

Sr. 
No 

Particulars Beneficiary  Non-
Beneficiary  

Non-
Adopters  

Total  

A Total owned land 

     Rainfed (% to total) 6.12 0.00 25.35 3.65 

 Irrigated (% to total)  93.88 100.00 74.65 96.35 

    Total (ha)Total (ha)Total (ha)Total (ha)    2.452.452.452.45    5.865.865.865.86    0.710.710.710.71    3.013.013.013.01    

B Un-cultivated land         

 Rainfed (% to total) 0 0 0 0 

 Irrigated (% to total)  0 0 0 0 

    Total (ha)Total (ha)Total (ha)Total (ha)    0000    0000    0000    0000    

C Cultivated land         

 Rainfed (% to total) 12.50 0.00 19.78 4.42 

 Irrigated (% to total)  87.50 100.00 80.22 95.58 

    Total (ha)Total (ha)Total (ha)Total (ha)    1.21.21.21.2    5.355.355.355.35    0.910.910.910.91    2.492.492.492.49    

D Leased-in land          

 Rainfed (% to total) 0.0 0.0 - 0.0 

 Irrigated (% to total)  100.0 100.0 - 100.0 

    Total (ha)Total (ha)Total (ha)Total (ha)    0.010.010.010.01    0.750.750.750.75    0000    0.250.250.250.25    

E Leased –out land         

 Rainfed (% to total) - - - - 

 Irrigated (% to total)  - - - - 

    Total (ha)Total (ha)Total (ha)Total (ha)    0000    0000    0000    0000    

G Total operational land/HHs         

 Rainfed (% to total) 12.40 0.00 19.78 4.01 

 Irrigated (% to total)  87.60 100.00 80.22 95.99 

    Total (ha)Total (ha)Total (ha)Total (ha)    1.211.211.211.21    6.16.16.16.1    0.910.910.910.91    2.742.742.742.74    
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 Out of the total operational land holdings with selected households, almost 

all land under operation of non-beneficiary household was under irrigation, while in 

case of beneficiary households, about 80 per cent land had irrigation coverage. 

The non-adopter households could irrigated their three fifth of total operational 

holdings with available sources of irrigation. Thus, despite of having the large size 

of land holdings, non-beneficiary had sufficient water and sources of irrigation to 

irrigate the crop. Due to such sound background of having all land coverage with 

irrigation, the assured returns must have build confidence in farmers to invest in 

installation of solar pumps on their farm with their own expenditure, i.e. without 

any subsidy. 

 

3333....5555    Changes in Cropped AreaChanges in Cropped AreaChanges in Cropped AreaChanges in Cropped Area, , , , Cropping IntensityCropping IntensityCropping IntensityCropping Intensity    and Irrigation Mand Irrigation Mand Irrigation Mand Irrigation Methodethodethodethod::::    

Changes in cropped area and changes in use of irrigation methods of 

selected beneficiary households after solarisation are presented in Tables 3.5 and 

3.6. It can be seen from these tables that after solarisation, area under cropped as 

well as irrigated area was increased by around 17 percent while cropping intensity 

was almost constant. The share of area sown to gross cropped area during kharif 

and summer season has shown meager increase. It can be seen from table 3.6 

that distribution of area under irrigation by type of irrigation method has shown 

some changes after solarisation as compared to situation prevailed during pre-

solarisation period of beneficiary farms. The area irrigated by flood method of 

irrigation has declined by about 30 per cent which must have due to adoption of 

sprinker and drip method of irrigations. The area under rainfed condition has also 

shown declined trend.  Overall the total gross cropped area has increased about 

17 per cent after solarisation.  

The transformational impact of irrigation is evident in solar water pump 

Scheme, where solar pumps were used to expand the coverage of the scheme 

from 40 to 50 hectares. More than 50 per cent beneficiary household  area 

transformation from  gravity-fed irrigation to sprinkler and drip irrigation with 

additional solar booster pumps have been deployed to pump water into a storage 

reservoir. 
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Table 3.5: Changes in Net Sown Area, Gross Cropped Area and Cropping Intensity of 

Sample Beneficiary Households 

Sr. 
No 

Seasons Particulars 
Before 

Solarisation 
(2015-16) 

After 
Solarisation 
(2016-17) 

A Kharif Rainfed (% to season total area) 0.83 0.32 

  Irrigated  (% to season total area) 99.17 99.68 

  Total as percentage of GCA 63.07 64.13 

B Rabi Rainfed (% to season total area) 0.43 1.00 

  Irrigated  (% to season total area) 99.57 99.00 

  Total as percentage of GCA 35.41 33.86 

C Summer Rainfed (% to season total area) 0.00 0.00 

  Irrigated  (% to season total area) 100.00 100.00 

  Total as percentage of GCA 1.51 2.01 

D Total Rainfed (% to GCA) 0.67 0.54 

  Irrigated (% to GCA) 99.33 99.46 

E Net Area Sown (%  to GCA) 63.07 64.13 

F Cropping Intensity (%) 158.55 155.94 

Source: Field Survey data. 

    

Table 3.6: Changes in use of Irrigation Methods of Beneficiary Households 
    

Sr. 

No. 

Method of 

irrigation 

Area in ha Percentage 

change Before solarisation After Solarisation 

AAAA        Gross Gross Gross Gross Irrigated Irrigated Irrigated Irrigated 
AreaAreaAreaArea        

281.97281.97281.97281.97    329.53329.53329.53329.53    16.9016.9016.9016.90    

1 Flood 

 

154.96 

(54.67) 

109.25 

(33.09) 
-29.50 

2 Sprinkler 

 

116.76 

(41.19) 

200.70 

(60.78) 
71.89 

3 Drip 

 

10.25 

(3.62) 

19.58 

(5.93) 
91.02 

B Rainfed 

 

1.48 

(0.52) 

0.67 

(0.20) 
-54.73 

CCCC    GCAGCAGCAGCA    

    

283.45283.45283.45283.45    

(100.00)(100.00)(100.00)(100.00)    

330.20330.20330.20330.20    

(100.00)(100.00)(100.00)(100.00)    
16.4916.4916.4916.49    

 Note: Figures in parenthesis are percentage total. 
Source: Field Survey data. 

        

The changes in net sown area, gross cropped area and cropping intensity of 

and changes in use of irrigation methods of non-beneficiary households after 

solarisation are presented in Tables 3.7 and 3.8. It can be seen from these tables 
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that after solarisation, significant growth in gross irrigated area and gross cropped 

area was recorded, that to increase in irrigated area was more than cropped area. 

Due to which cropping intensity has changed by around 13 per cent points after 

solarisation as compared to before solarisation year. The increase in area under 

irrigation may be due to assured and quality power supply through solar during 

convenient timings during day time for irrigation. 

Table 3.7: Changes in Net Sown Area, Gross Cropped Area and Cropping Intensity of 

Sample Non-beneficiary Households 

Sr. 
No 

  
 Seasons  

Changes  in area 
(% to GCA) n=5 

Before After 

A Kharif Rainfed (% to season total area) 11.62 5.76 

   Irrigated  (% to season total area) 88.38 94.24 

   Total as percentage of GCA 63.07 64.13 

B Rabi Rainfed (% to season total area) 0.00 0.00 

   Irrigated  (% to season total area) 100.00 100.00 

   Total as percentage of GCA 35.41 33.86 

C Summer Rainfed (% to season total area) 0.00 0.00 

   Irrigated  (% to season total area) 100.00 100.00 

   Total as percentage of GCA 1.51 2.01 

D Total Rainfed (% to GCA) 7.49 3.42 

   Irrigated (% to GCA) 92.51 96.58 

E Net Area Sown (NAS) %  to GCA 64.5 59.3 

F Cropping Intensity (%) 155.12 168.49 

Source: Field data survey. 

 
 

It can be seen in the table that the area irrigated by flood method of 

irrigation has declined by about 28 per cent. Also rainfed area has declined by 43 

per cent after solarisation. While area irrigated through the use of micro irrigation 

equipments such as sprinkler and drip has recorded significant increase. Overall 

the total gross cropped area has increased about by 26.04 per cent after 

solarisation. As increase in gross cropped area was higher for non-beneficiary than 

the beneficiary may to due to the fact that non beneficiary farmers are 

economically strong and diesel pump owners, had shifted to solar pumps to avail 
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benefits such as zero operational costs, ease of use throughout the day and cost 

savings on diesel.  

Table 3.8: Changes in use of Irrigation Methods of Non-beneficiary Households 
    

Sr. 

No. 
Irrigation Methods 

Area in ha. Percentage 

change Before solarisation After Solarisation 

A Gross Irrigated 
Area 

36.3 47.77 31.60 

1 Flood 
 

26 

(66.24) 

18.85 

(38.11) 
-27.50 

2 Sprinkler 
 

9.18 

(23.39) 

26.73 

(54.04) 
191.18 

3 Drip 
 

1.13 

(2.88) 

2.19 

(4.43) 
93.81 

B Rainfed 
 

2.94 

(7.49) 

1.69 

(3.42) 
-42.52 

C GCA 
 

39.24 

(100.00) 

49.46 

(100.00) 
26.04 

 Note: Figures in parenthesis are percentage total. 
 Source: Field Survey 

 

In case of non-adopters, cropping intensify was 166 per cent (Table 3.9) 

mainly because of more than four fifth of total cropped area having irrigation 

coverage.  

Table 3.9: Net Sown Area, Gross Cropped Area and Cropping Intensity of Sample Non-

adopter households 

Sr. 
No. Season 

Area   
(% to GCA) 

A Kharif Rainfed (% to season total area) 12.71 
   Irrigated  (% to season total area) 87.29 
   Total as percentage of GCA 60.16 

B Rabi Rainfed (% to season total area) 0.00 
   Irrigated  (% to season total area) 100.00 
   Total as percentage of GCA   

C Summer Rainfed (% to season total area) 0.00  
   Irrigated  (% to season total area) 0.00  
   Total as percentage of GCA 0.00  

D Total Rainfed (% to GCA) 7.65 

 

 
Irrigated (% to GCA) 92.35 

E  Net Area Sown (NAS) 15.73 

F  Cropping Intensity (%) 166.21 

Source: Field data survey. 
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3333.6.6.6.6    Status of Irrigation before SolarisationStatus of Irrigation before SolarisationStatus of Irrigation before SolarisationStatus of Irrigation before Solarisation    

 It can be seen from the Table 3.10 that before solarisation of irrigation 

pumps, out of selected solar water pumps users, only 37 percent of beneficiary 

households had grid connection facility available on their farm while all the non-

beneficiary farmers had grid connectivity to their irrigation pumps. In case of rate 

charged towards use of electricity, almost two third pumps of beneficiary 

households were metered and remaining were charge on flat rate basis. While in 

case of non-beneficiary households, all irrigation pumps had meter and were 

charged on meter use basis. Average irrigation expenditure per household per year 

was estimated to be between Rs. 3200-3500/-. Despite of the fact that agriculture 

require more hours of electricity supply to carry out agricultural operations 

(irrigation, threshing, etc), selected respondents households reported that they 

used to get hardly 6 hours of power supply in a day, which indicate the pressure 

built on respondents to make use of new technology of solar energy.  

The selected households had multiple sources of water available for 

irrigation and also had used multiple method of irrigations such drip and sprinkler 

irrigation.  The average water depth was estimated to be around 200 feet and 

water was lifted through making use of diesel and electric pumps. The average 

distance of canal/river water was about 1 kms from the field. Around two third of 

the selected households had water storage facility on the farm, while no one has 

made attempt to recharge the groundwater through adoption of any innovative 

technique or practice. The main problem was observed with the availability of 

electricity to farm connection which is hardly made available though grid for eight 

hours in a day mostly at inconvenient times, irrespective of season.  Thus, in order 

to irrigate the crop during day time with uninterrupted power supply, the solar 

irrigation pump is the most suitable option available which selected households 

have installed on their farm. 
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Table 3.10: Details about Grid Connectivity and Irrigation Pumps before Solarisation 
    

Sr. 
No. 

Particulars 
Beneficiary 

(n=100) 
Non Beneficiary 

(n=5) 

1 % of HHs having grid supply/ connection on 
farm 

37.00 100.0 

 Average Rate 
 

 

 Metered (%) 59.46 100.0 

 Flat rate (%) 40.54 0.00 

2 Average payment Rs./Year 3500.0 3225.0 

3 Average Grid power availability (hrs)  
 

 

 Rainy 6.00 6.00 

 Winter 6.00 6.00 

 Summer 6.00 6.00 

4 Major source of Irrigation  
 

 

 Open well (%)  19.00 0.00 

 Tube well ( %) 40.00 60.00 

 Tank ( %) 25.00 40.00 

 Canal ( %) 36.00 60.00 

5 Average Water depth (ft.) 198.31 205.83 

6 Nature of irrigation pumps before solar pumps 
 

 

 Diesel  ( %) 50.00 60.00 

 Electric ( %) 37.00 40.00 

 Rented diesel ( %) 13.00 0.00 

 Rented electric ( %) 0.00 0.00 

 Floods ( %) 100.00 100.00 

7 Average Capacity in HP  

 Diesel 3.00 3.00 

 Electric 5.00 5.00 

8 Method of Irrigation 

 Drip (No.s/ %) 68.00 40.00 

 Sprinkler (No.s/ %) 89.00 40.00 

 Flood No.s( %) 14.00 60.00 

9 Average Distance of Canal/River water (mtrs) 909.47 762.50 

10 % of HHS having water storage availability 66.00 60.00 

11 % of HHS having ground water recharging 
facility 

0.00 0.00 

  Source: Field Survey 

 

3333....7777    Changes in Cropping PatternChanges in Cropping PatternChanges in Cropping PatternChanges in Cropping Pattern    

Changes in cropping pattern of sample beneficiary households are 

presented in Table 3.11. It can be seen from the table that due to about 17  per 

cent increase in gross cropped as well as irrigated area after solarisation, area 

under fruits and vegetables, wheat and maize crop was significantly increased 

during rabi and summer season. The change in cropping pattern was relatively in 

favor of irrigated crops. During kharif season, major crops grown were paddy, 
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maize, groundnut, cotton, soybean while wheat and gram were sown during rabi 

season.  Due to availability of irrigation facility, crops such as maize, moong, 

vegetables and fruits were grown during summer season.  

Most of the households, who were previously growing subsistence crops like  

bajra, maize, soybean in kharif and wheat, gram and mustard in rabi, and feed 

crops as well to earn income and benefit.  After solarisation, not only numbers of 

crops grown have increased but also farm yields have increased to an average of 2 

to 4 quintal per hectare. Irrigation enables farmers to grow three crops per annum 

and rotate crops to grow a diversity of nutritious and cash crops, such as 

vegetables and fruit crops and flowers also. This indicates that solarisation helps 

to increase the area under cultivation during the summer season or under the 

perennial with commercial crops like vegetables.  

While in case of non-beneficiary households, cropping pattern indicate that 

kharif season was the major season (Table 3.12) for them. However, crops were 

grown in all three seasons (kharif, rabi and summer) before solarisation as well 

because of the fact that they are economically sound and thus can make full use 

of water through the use of diesel and electricity pump. As expected after 

solarisation, the share in area of traditional crops such as jowar, moong, moth, 

guar and bajra has declined and area under other horticulture crops like 

vegetables and fruits crops has increased. After solarisation, gross cropped area of 

the non-beneficiary households has increased by about 26 percent.  It was also 

observed that after solarisation, the numbers of crops grown during year has been 

increased, as seen in case of beneficiary households.  In kharif season, the major 

crops grown were cotton, soybean and bajra while during rabi season, wheat, gram 

and rapeseed & mustard crops were grown. The fodder and vegetables crops were 

also grown by the non beneficiary farmers during summer season. The increase in 

share of the area under commercial crops, fruits and vegetables and perennial 

crops indicate the benefit of solar energy availability with selected non beneficiary 

households for irrigating the crops. 
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Table 3.11: Changes in Cropping Pattern of Sample Beneficiary Households  

Sr. 
No. Crop Name 

 Before 
solarisation 

% GCA 

After 
Solarisation 

% GCA 

% age 
change 

Area 

1 Kharif  
   

a Rainfed Maize 0.06 0.07 43.75 

 
 

Jowar 0.25 0.10 -54.17 

 
 

Moth 0.12 0.00 -100 

 
 

Guar 0.10 0.03 -59.26 

b Irrigated Bajra 18.00 16.10 4.21 

 
 

Maize 7.51 7.10 10.09 

 
 

Jowar  7.18 7.73 25.52 

 
 

Moong 4.71 4.37 8.1 

 
 

Moth 0.32 0.37 35.16 

 
 

Urad 0.03 0.05 100 

 
 

Groundnut 5.36 7.73 68.03 

 
 

Sesamum 0.03 0.02 0 

 
 

Soybean 3.94 4.18 23.55 

 
 

Cotton 6.60 5.69 0.53 

 
 

Guar 5.22 4.54 1.22 

 
 

Tomato 0.02 0.06 233.33 

 
 

Ladyfinger 0.02 0.02 0 

 
 

Kinnow 3.62 4.43 42.73 

 
 

Lemon 
 

0.47 100 

 
 

Pomegranate 
 

0.41 100 

 
 

Guava 
 

0.50 100 

 
 

Chilly 
 

0.06 100 

 
 

Brinjal 
 

0.02 100 

 
 

Cabbage/Cauliflower 
 

0.04 100 

 
 

Rose 
 

0.03 100 

2 Rabi  
   

a Rain fed Gram 0.12 0.25 138.24 

 
 

Mustard 0.03 0.09 244.44 

b Irrigated Barley 0.24 0.07 -66.67 

 
 

Wheat 18.49 16.75 5.55 

 
 

Gram 7.77 7.23 8.4 

 
 

Rapeseed & Mustard 8.47 8.60 18.28 

 
 

Linseed 0.06 0.08 47.06 

 
 

Razka 0.02 0.03 50 

 
 

Onion 0.02 0.06 216.67 

 
 

Chilly 0.05 0.14 200 

 
 

Isabgul 0.06 0.07 37.5 

 
 

Tomato 0.08 0.25 281.82 

 
 

Cucumber 
 

0.14 100 

 
 

Ginger 
 

0.04 100 

 
 

Palak & Methi 
 

0.04 100 

 
 

Marigold 
 

0.04 100 

3 Summer Jowar Fodder 1.50 1.89 47.06 

 
 

Vegetable 0.01 0.01 33.33 

 
 

Watermelon 0.00 0.02 600 

 
 

Muskmelon 
 

0.02 100 

 
 

Tomato 
 

0.02 100 

 
 

Aowla 
 

0.04 100 

 
 

GCA 
  

16.49 
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Table 3.12: Cropping Pattern of the Non-Beneficiary Sample Household 

    

Sr.
No. 

Crop Name Before solarisation 
% GCA 

After 
Solarisation 

% GCA 

% age change 
In area 

a Rainfed 
     Moth 1.91 1.52 0 

  Guar 3.97 1.90 -40 

  Bajra 1.60 0.00 -100 

b Irrigated 0.00 
    Bajra 9.04 8.51 18.59 

  Maize 1.35 1.60 48.58 

  Jowar  1.27 
 

-100 

  Moong 1.27 2.02 100 

  Moth 3.03 1.52 -36.84 

  Soybean 15.36 13.91 14.01 

  Groundnut 
 

5.94 
   Cotton 14.98 12.78 7.48 

  Guar 2.06 0.63 -61.54 

  Tomato 2.88 2.87 26.22 

  Ladyfinger 0.15 0.53 320 

  Chilly 2.70 2.34 9.41 

  Kinnow 2.88 3.29 44.44 

2 Rabi 
   a Irrigated 
     Wheat 11.84 12.63 23.36 

  Gram 5.99 10.37 76.89 

  R & Mustard 14.01 11.81 34.22 

  Linseed 0.79 0.00 45.45 

  Onion 0.64 0.71 87.5 

  Cucumber 0.32 0.51 88.5 

3 Summer 
     Jowar Fodder 0.97 0.89 16.67 

  Vegetable 0.97 2.61 243.33 

  Pomegranate 
 

1.13 ---- 

  GCA 
  

24.59 

Source: Field Survey 

    

In case of non-adopters (control group) households, major crops grown 

during Kharif season were bajra, moong, moth, groundnut, guar and other minor 

crops while wheat, gram, rapeseed and mustard were major crops grown during 

rabi season (Table 3.13). It was very pleasant to note here is that significant area 

during summer season was allotted under fodder crops indicates the scarcity of 

fodder in the selected area. The distribution of area under irrigation by type of 

irrigation method used by all non adopter farmers adopted flood irrigation system. 

    



Findings from Field Survey Data 

83 

Table 3.13: Changes in Cropping Pattern Sample Non-adopters Households  

Sr. 
No. Crop name % GCA 

1 Kharif 
 a Rainfed 
  Moth 4.78 

 Guar 2.87 

b Irrigated 0.00 

 Bajra 12.20 

 Maize 4.21 

 Jowar  5.74 

 Moong 5.74 

 Moth 4.55 

 Groundnut 5.12 

 Soybean 3.94 

 Cotton 6.46 

 Guar 4.05 

 Tomato 0.50 

2 Rabi 
 

a Irrigated 
 

 Wheat 21.15 

 Gram 4.78 

 Rapeseed & Mustard 5.74 

 Linseed 1.19 

 Onion 0.96 

 Cucumber 0.48 

 Fodder  5.54 
Source: Field Survey 

 
 

3333....8888    Possession of Irrigation Pumps:Possession of Irrigation Pumps:Possession of Irrigation Pumps:Possession of Irrigation Pumps:    

The details on possession of irrigation pumps of selected households 

presented in table 3.14 indicate that solar pumps essentially are a collection of 

solar PV panels, AC or DC pumps and the associated electronics that have been 

optimized for high efficiency operations. All non-beneficiary households have used 

submersible DC pumps while in case of beneficiary households, 54 per cent 

households had DC pumps on their farm. As a technology, while AC technology is 

now catching up, DC technology is considered to be more suitable given the wider 

operating range and higher efficiencies reported by beneficiary. 
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Table 3.14: Details on Possession of irrigation Pumps of selected Respondents  

 

Sr. 
No. 

Particulars Responses (% to total) 

Beneficiary 
(N=100) 

Non-
Beneficiary 

(n=4) 

Non-Adopters 
(n=20) 

Total (N=124) 

1 Surface AC 2.00 0.00 0.00 1.60 

2 Submersible AC 33.00 0.00 0.00 26.40 

3 Surface DC 11.00 0.00 0.00 8.80 

4 Submersible DC 54.00 100.00 0.00 47.20 

Source: Field Survey 

 
 
3333....9999    Installation of Solar Panels and Availability of PowerInstallation of Solar Panels and Availability of PowerInstallation of Solar Panels and Availability of PowerInstallation of Solar Panels and Availability of Power    

 The details about the installation of solar panels and availability of power 

with selected beneficiary and non-beneficiary households are presented in Table 

3.15. It can be seen from the table that land area covered by the solar pump 

installed was around 4.8 ha in case of beneficiary households while same was 4.4 

ha in case of non-beneficiary households. All the selected households had solar 

panels on farm. About two third of installed solar PV panels were with automatic 

rotation system while remaining were with manually rotation system. On an 

average 4-6 poles are were installed with mean number of stand poles between 

12-15, having average size of panel of 3 feet by 5 feet. Mean area covered by the 

each stand pole was around 5 feet by 5 feet. No installed solar panel have meter 

to record the power generated and used. About 37 percent solar plants of 

beneficiary households and 5 percent of non beneficiary households were 

connected to grid. None of farmers has installed the solar power storage cell. The 

solar power generated mostly been sued for agriculture purpose while few of 

beneficiary households used for household purposes as well. None of the selected 

households had use solar power to sell irrigation water to neighboring farmer, thus 

no additional income through sale of water was reported. 
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 Table 3.15: Installation of Solar Panels and Availability of Power 

Sr. no. 
Particulars 

Beneficiary 
(n=100) 

Non 
Beneficiary 

(n=5) 

1 Mean land area on which solar PV panels and pump 
are installed (ha) 

4.8 4.43 

2 HHs having solar PV panels (%) 
  

 on Field 100.0 100 

 at home 0 0 

3 HHs having device rotated (%) 
 

 

 Manual  30.0 40.0 

 Automatic 70.0 60.0 

4 Mean No. of solar stand poles 4 6 

5 Mean No. of rectangular panels in stand poles 12 13 

6 Mean Size of each panel (ft*ft) 3x5 3x5 

7 Mean power generation capacity (units/day) NA NA 

8 Average Actual power generated with solar units/day  NA NA 

9 Mean area covered by each stand pole 
 

 

 (FT x FT) 5x5 5x5 

10 Connection of solar power plant to the grid (No.s/%) 37.00 5.00 

11 Mean sale of power to the grid (units/ per month) NA NA 

12 Selling rate (Rs./unit) NA NA 

13 HHs that installed solar power storage cells (No.s/%) NA NA 

14 Approximate cost per unit (range)  NA NA 

15 Type of use of storage cells   
 

 

 On own field NA NA 

 On others’ field NA NA 

16 Renting out for social function NA NA 

16 Approximate hours of power used per irrigation  NA NA 

17 Prevalent water rates in the district (Rs./bigha/hour 
of irrigation) (range)   

 

 i) Through canal flow NA NA 

 ii) Through canal lift NA NA 

 iii) Through govt. tube well NA NA 

 iv) Purchased NA NA 

18 No. of HHs using solar power  
 

 

 (a) for household use 
  

 (b) for agriculture 98.0 100 

 (c)  for both 2.0 0 
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3333....10101010    Reasons for Adopting Reasons for Adopting Reasons for Adopting Reasons for Adopting Solar PumpsSolar PumpsSolar PumpsSolar Pumps    

 Rajasthan comprises about 10.4 percent of India’s landmass in which 60 

per cent area are is desert and 5.5 percent of the total population but has only one 

percent of the nation's water resources. Groundwater is either saline or declining 

at a fast rate.  The grid power supply available for only 5 to 6 hour for field and it is 

very expensive. In such a scenario, selected households were asked about the 

reasons for adoption of solar power generation unit on their farm. The selected 

households have cited multiple reasons for choosing solar on their farm (Table 

3.16).  

Table 3.16: Reasons for Adopting Solarised Irrigation Pumps 

Sr. 
No 

Particulars 
Responses (%) 

Beneficiary 
(n=100) 

Non Beneficiary 
(n=5) 

1 Non-availability of electricity connection 50.00 60.0060.0060.0060.00    

2 Costly diesel 51.00 60.00 

3 Costly to run electric pump 24.00 70.00 

4 
Unreliability of electricity supply/ Inconvenient 
grid supply timings 

46.00 40.00 

5 Inconvenient  hours of electricity supply 41.00 60.00 

6 
Wanted to take advantage of subsidy being 
offered 

36.00 0.00 

7 Wanted to try a new technology 3.00 0.00 

8 
Wanted to try renewable technology as it is 
environment-friendly 

34.00 20.00 

9 
Personal relations with the person who marketed 
solar technology 

4.00 0.00 

10 
Recommendation of fellow farmers, friends or 
relatives 

14.00 0.00 

11 Savings on the cost of fertilizers and weeding 16.00 20.00 

12 Saving electric bill 56.00 80.00 

13 
To avoid hassle of irrigating crop irrigation during 
night hours 

66.00 30.00 

Source: Field survey data. 

About two third of beneficiary households mentioned that to avoid hassle of 

irrigating crop irrigation during night hours was the major reason for adoption of 

solar irrigation pump. More than 50 percent of selected households strongly 
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reported that they adopted the solar water pump due to costly diesel, followed by 

non-availability of electricity connection, unreliability of electricity supply/ 

inconvenient grid supply timings, high electric bill. Few of the beneficiary 

households wanted to try renewable technology as it is environment-friendly while 

few wanted to take advantage of subsidy being offered for installation of solar 

pumps on farm. While in case of non-beneficiary households, major three reasons 

quoted were saving electric bill followed by costly to run electric pumps and 

inconvenient time of electric supply/costly diesel. Thus, findings about the reasons 

for adoption of the solar water irrigation pump under different category suggests 

that high cost of electricity along with inconvenient hours of electricity supply and 

high cost of diesel has pushed the farmers to adopt pollution free power 

generation thorugh solar. 

 

3333....11111 1 1 1     Sources of Finance to PSources of Finance to PSources of Finance to PSources of Finance to Purchase Solar Pumpsurchase Solar Pumpsurchase Solar Pumpsurchase Solar Pumps    

Government of Rajasthan brought a new momentum in the space of solar 

irrigation pumps by introducing 3 HP DC submersible pumps with 86 percent 

subsidy scheme launched in 2011-12. There was also a 2 HP DC submersible 

pump option, but there have been few takers for it. The State government 

leveraged central financial assistance coming from MNRE and Agriculture Ministry 

for the same. The state government provides 56 percent subsidy under Rashtriya 

Krishi Vikas Yojana (RKVY) and the New and Renewable Energy Ministry of 

Government of India provides the balance 30 percent under Jawaharlal Nehru 

National Solar Mission (JNNSM). The project was implemented through the 

Horticulture Society under the Agriculture department of Government of Rajasthan. 

The sources of finance for purchasing solar pump are given in the table 3.17. It 

can be seen in the table that beneficiaries had to pay 30 to 32 per cent of the 

system cost. The agriculture department of Rajasthan provided 68-72 per cent of 

total cost as subsidy through JNNMS and RKVY scheme. The cost of 5 HP solar 

pumps was about 30 to 33 per cent higher than 3 HP solar. It may be noted that, 

the major sources of institutional credit was commercial banks followed by 

cooperative banks, for both beneficiary and non-beneficiary farmers. About 50 to 

80 per cent amount had taken loan by beneficiary while corresponding figure for 
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non beneficiary household was 45 to 55 with interest rate ranges between to 7 per 

cent. The cost of documentation incurred by selected households was about Rs. 

1111/- per households while in case of non beneficiary households same was Rs. 

1848/- (Table 3.17). The expenditure of Rs. 1584/- was incurred towards 

installation by the beneficiary while corresponding figure for non-beneficiary 

household was Rs. 1848/-.  

    
Table 3.17: Sources of Finance for Purchasing Solar Pump 
    

Sr. 
No. 

Particulars 
Beneficiary 

(n=100) 
Non Beneficiary 

(n=5) 

1 Av. Cost of solar pump (Rs.)   
 

 

 
3 HP 480449.0 449281.0 

 
5 HP 646870.0 606167.0 

2 Av. Subsidy on Solar (Rs.) 
 

 

 
3 HP 

323966.8 
(67.43) 

0.00 

 
5 HP 

456370.0 
(70.55) 

0.00 

3 Own investment (Rs.)  Range 
 

 

 
3 HP 

156482.2 
(32.57) 

449281 
(100.00) 

 
5 HP 

190500.0 
(29.45) 

606167 
(100.00) 

4 Amount of bank loan (Rs.) 
 
 

 
 

 
3 HP 

100750 
(55.82) 

250000 
(55.64) 

 
5 HP 

150500 
(79.00) 

280333 
(46.25) 

5 Number of HH taken bank loan (%) 48.00 100.00 

6 Bank Interest rate (%) 4.00 4.00 

7 Number of Bank Provided Loan 4.75 3.00 

8 HHs financed/supported by NGO  - - 

9 
Av. Cost of documentation and 
installation (Range) in Rs. 

1111.00 1847.75 

10 Av. Cost of installation  Rs. 1584.00 3514.00 

Source: Field survey data. 

 
 
3333.1.1.1.12 2 2 2     Installation of Solar Pumps & Post installation Service Installation of Solar Pumps & Post installation Service Installation of Solar Pumps & Post installation Service Installation of Solar Pumps & Post installation Service     

The process of installation of solar pump took almost 6-7 days (Table 3.18) 

while average number of visits of representative of agency was more in case of 

non-beneficiary (about 5 visits) compared to beneficiary households (about 3 
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visits). The company-wise distribution of solar panels indicates that Jain Irrigation 

Company had supplied major share of pumps (as solar pump supplier) in both 

groups. The other major suppliers were Shakti, Lubi, Tata Solar, Waaree, etc. More 

than 95 per cent of selected respondents had received training/ demonstration 

about operating solar pump from solar water pump through supplier agency while 

about more than 98 per cent of beneficiary and non beneficiary household had 

satisfied with support services provided by agency and quality of solar panels. 

More than 90 per cent responded are insured the solar pump. 

Table 3.18: Process of Installation and Pre and Post-installation Support 

Sr. 
No. 

Particulars 
Beneficiary 

(n=100) 
Non Beneficiary 

(n=5) 
Total 

(n=105) 

1 No. of times that the representative of the 
agency visited the respondent (Avg .Days) 

2.23 4.5 3.36 

2 No. of working days taken to complete  
installation (Range) 

6.32 5.4 6.02 

3 Percentage share in funds from the agency 
that made installation?    

 Jain Irrigation 62.00 60.00 61.90 

 LUBI 6.00 0.00 5.71 

 Modern Solar 1.00 0.00 0.95 

 Shakti 3.00 20.00 3.81 

 Tata Solar 4.00 20.00 4.76 

 Topsun 5.00 0.00 4.76 

 Waaree 10.00 0.00 9.52 

 Reel Solar 6.00 0.00 5.71 

 SunEdison 2.00 0.00 1.90 

 Lanco 1.00 0.00 0.95 

4 Respondent who received instructions/ 
training/demonstration about operating 
solar pump (%) 

98.00 60.00 96.19 

5 Satisfaction with support services provided 
by agency  (%) 

95.00 100.00 95.24 

6 No. of insured solar pumps (%) 92.00 100.00 92.38 

7 Satisfaction of respondents with quality of 
solar panels  (%) 

98.00 100.00 98.10 

Source: Field survey data. 

    

3333.1.1.1.13 3 3 3     Conditions of Eligibility for Subsidy Conditions of Eligibility for Subsidy Conditions of Eligibility for Subsidy Conditions of Eligibility for Subsidy     

 Government of Rajasthan had many times improved the policy and eligibility 

criteria of receiving subsidy on solar water pump. The solar pump subsidy was only 

available to the farmers who fulfill the basic criteria fixed for same such as farmer 

should have farm ponds (diggi), had land at least 0.5 hectare (ha) land and 

availability of micro irrigation instruments or ready to take solar with micro 
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irrigation and no grid connection. It can be seen in table 3.19 that more than 80 

per cent beneficiary had fulfilled these conditions.  

 

Table 3.19: Conditions of Eligibility of Receiving Subsidy 

Sr.  Eligibility conditions % to total 

a Caste/Category 0.0 

b Gender (Female) 0.0 

c Income group (BPL) 0.0 

d Land ownership (Marginal >1 ha; Small >2 ha) 80.0 

e Backwardness of region/area 0.0 

f No Grid connection 14.0 

g Availability of Diggi=1/Tank=2 80.0 

h Availability of micro irrigations instruments (drip/sprinklers) 83.0 

i Ready to take Solar with micro irrigation 52.0 

 Source: Field survey data. 

 

Storage tanks in different sizes are used to store the water that is pumped. 

The water that is stored in the tank can be used for irrigation when needed. There 

are different types of agricultural irrigation method used (Table 3.20). 

Characteristics of respondents using solarised irrigation pumps are given table 

3.20. More than 90 percent beneficiary households had used solar with MIS while 

100 per cent non-beneficiary households have used MIS and Solar pump without 

subsidy. All solar water pump users advise to others to adopt solarisation of 

irrigation pumps with the information of the government policies in the solar 

irrigation sector, particularly solar subsidies regard and economic benefit of solar 

irrigation pump. 

Table 3.20: Characteristics of Respondents Using Solarised Irrigation Pumps 

Sr. 
No. Characteristic 

Responses (%) 

Beneficiary 
(n=100) 

Non Beneficiary 
(n=5) 

Av. 
(n=105) 

1 Solar pump with MIS 93.0 100.0 93.33 

2 Solar pump without MIS 6.0 0.0 5.71 

3 Adopted micro-irrigation along with 
solar pump 

93.0 100.0 93.33 

4 Solar pump without subsidy  0.0 100.0 4.76 

5 Adopted solar irrigation only because 
bank loan was available  

0.0 40.0 1.90 

6 Would advise others to adopt 
solarization of irrigation pumps  

100.0 100.0 100.00 

Source: Field Survey data. 
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3333.1.1.1.14 4 4 4     Water Use and Sale ‘Before’ and ‘After’ Water Use and Sale ‘Before’ and ‘After’ Water Use and Sale ‘Before’ and ‘After’ Water Use and Sale ‘Before’ and ‘After’ SSSSolar olar olar olar PPPPumpumpumpump    

The water use and sale ‘before’ and ‘after’ solar pump installed 

comparative analysis between beneficiary and non beneficiary are given in table 

3.21. To supplement the intermittent and inadequate canal supply, many farmers 

have also dug tubewells.  It can be seen in table that the depth of water level is 

was around 210 feet in case of beneficiary households during both the periods, 

while same has slightly increased to about 235 feet in case of non-beneficiary 

users. The depth of groundwater was stagnant possibly may be due to farm pond 

as recharger for ground water on beneficiary farm. Diesel was used as fuel to drive 

the water pump during rabi season. On an average about 4 litre of diesel was used 

per bigha watering of land by the selected respondents and approximate 

expenditure of repair of diesel pump was estimated to be between Rs. 8500-

10000/- was incurred. Some of the beneficiary and non beneficiary farmers had to 

incurred expenditure to the tune of amount of Rs. 4581-/ and Rs. 6847/- towards 

repair of their electric pumps. On an average, about more than two hours time was 

spent on procuring diesel/petrol per week to fetch diesel from about 10-12 kms 

away from village/farm. But after solarisation, not only large reduction in 

operational and maintenance cost was observed but also complete removal of 

reliance on fuel has been observed. It was surprising to note here is that no 

selected respondent have commented on the excessive water withdrawal for long 

run as well as on steps taken to curtail water withdrawal for self use as no one had 

reported sale of water. Besides, no efforts were made by anyone respondents to 

recharge water. 
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Table 3.21: Water Use and Sale ‘Before’ and ‘After’ solar pump 

Sr. 
No District 

Before Solarisation After Solarisation 

BN NBN BN NBN 

1 Mean depth of groundwater (ft) 210.14 225.80 210.14 235.8 

2 Mean amount of  diesel (litres/ 
watering/bigha)  

   

 Rabi 3.45 3.93 - - 

 Summer  
    

3 Approximate mean expenditure on repair 
of diesel pump (Rs/year) 

8520.0 10016.0 - - 

4 Approximate mean expenditure on repair 
of electric pump (Rs/year) 

4581.0 6847.0 - - 

5 Approximate mean distance from sale 
point of petrol/ diesel (km)  

10.09 12.61 - - 

6 Approximate mean time spent on 
procuring diesel/petrol per week 
(minutes) 

120.0 150.0 - - 

7 (%) Respondents having issues with 
electricity supply  

70.00 80.00 - - 

8 Mean  expenditure on irrigation 
(Rs/bigha/year)     

 Diesel pump 3872 4548 - - 

 Electric pump 13584 15841 - - 

 Solar pump - - - - 

9 Respondents purchasing water/ Selling N N N N 

10 No. of farmers who believe that excessive 
water withdrawal for sale is harmful in the 
long run  

N N N N 

11 No. of farmers who had taken steps to 
curtail water withdrawal for sale  

N N N N 

12 No. of farmers who had taken steps for 
artificial recharge of ground water 

N N N N 

13 Mean expenditure on water recharging 
efforts 

N N N N 

Source: Field Survey data. 

    

About 20 to 25 per cent respondent have realized that the crop productivity 

increased and about 40 to 45 per cent respondent have adopted the crop diversity 

after solar and increase the numbers of crops in a season. They were grown 

commercial crops and also reported that the after solar, the productivity of 

traditional crop increased.  None of farmers of beneficiary and non-beneficiary has 

sold the water but the exchange and borrow water from each other. Due to 

increase in availability of power during convenient timings, farmers have 



Findings from Field Survey Data 

93 

diversified their cropping pattern towards high value crops as well as some of them 

have noticed positive increase in productivity of crops grown (Table 3.22). 

Table 3.22: Crop Diversification after Solarisation 
 
Sr. 
No. 

Particulars Water use 

Before Solarisation After Solarisation 

BEN NonBEN BEN NonBEN 

1 Respondents who adopted crop 
diversification (%)     

 Kharif 18 5 40.00 80.00 
 Rabi  20 5 45.00 100.0 
 Summer 

  
40.00 100.0 

2 Respondents who reporting increase in crop 
productivity (%)     

 Kharif - - 25.00 80.00 
 Rabi  - - 22.00 80.00 
 Summer - - 18.00 80.00 

3 No. of farmers reporting changes in crop 
productivity with solar pump (%)     

 Has increased - - 40 4 
 Has decreased - - - - 
 Remained constant - - 60 1 

Source: Field Survey data. 

 

3333.1.1.1.15 5 5 5     Maintenance of Solar PanelMaintenance of Solar PanelMaintenance of Solar PanelMaintenance of Solar Panel    

Solar panels are generally self cleaning, but in particularly dry areas or 

where panel tilt is minimal, dust and other substances such as bird droppings can 

build up over time and impact on the amount electricity generated by a module. 

Grime and bird poop doesn’t need to cover an entire panel to have an effect. This 

is where cleaning solar panels may have to be done.  As solar electricity generation 

is depend on the exposure of solar panel surface area which may over time get 

dusty and with other substances such as bird droppings can build up over time 

may impact on the amount electricity generated by a module. Therefore, regular 

cleaning of solar panels need to be carried out by the farmers. It was observed 

that different time schedules are adopted by the households for cleaning of solar 

panel surface and no similar pattern observed (Table 3.23). Two third of 

beneficiary households and one fourth of non-beneficiary households has been 

cleaning the same twice in a week, half of the non-beneficiary households and one 

tenth of beneficiary households clean solar panel once in a week. The approximate 

time for cleaning the solar panel surface is estimated to about 20-22 minutes.  On 
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average, 45 per cent of the solar panels users clean the panels in once a week 

and 25 percent of the respondents are cleaned twice in a week. The estimated 

time for the cleaning of solar panels is 28 to 30 minutes. 

 
Table 3.23: Frequency of Cleaning of solar panels  
 

Sr. 
No 

Time period Responses (%) 

Beneficiary Non-Beneficiary Av. 

1 Every day 25.00 0.00 23.81 

2 Alternative day 3.00 0.00 2.86 

3 Twice in week 26.00 20.00 25.71 

4 one in a week 43.00 80.00 44.76 

5 fortnightly 3.00 0.00 2.86 

6 
Approximate time taken for 
cleaning (minutes) 

28.70 32.10 30.40 

Source: Field Survey 

 
 
3333....16 16 16 16     Experiences with Solarized IrrigationExperiences with Solarized IrrigationExperiences with Solarized IrrigationExperiences with Solarized Irrigation    

The experiences with solarized irrigation of selected households indicate 

that ease of opinion and maintenance along with convenience time for irrigation 

with output of water were major positive aspect of solarisation (Table 3.23). The 

other supportive factors of solarisations noted by the selected households were 

reduction in use of fertilizers, use of micro-irrigation method. 

More than 90 per cent beneficiary and non beneficiary farmers had great 

experience of solar i.e. ease of operation, ease to maintenance, less labour and 

supervision required and the timing for irrigation are very convenience, used of 

fertilizer decrease with increase of micro irrigation after solarisation. Some of the 

selected respondents using electric pumps were dissatisfied with use of electric 

pump due to its unreliable power supply, depleting water tables and high 

expenditure on diesel. 
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Table 3.24: Experiences with Solarized Irrigation 
 
Sr. 

No. 
Particulars 

Before Solarisation (%) After Solarisation (%) 

Beneficiary 
(n=100) 

Non 
Beneficiary 

(n=5) 

Av 
(n=105) 

Beneficiary 
(n=100) 

Non Beneficiary 
(n=5) 

Total 
(n=105) 

1 Ease of 
Operation  

36.00 40.00 36.19 100.00 100.00 100.00 

2 Ease of 
maintenance  

16.00 80.00 19.05 80.00 100.00 81.00 

3 Frequency of 
break-down and 
repair  

94.00 80.00 93.33 40.00 20.00 39.05 

4 Labour and 
supervision 
required  

99.00 100.00 99.05 40.00 40.00 40.00 

5 Instances of 
interruptions 
due to outages/ 
shortage of 
diesel 

53.00 80.00 54.29 0.00 0.00 0.00 

6 Convenience in  
timing for 
irrigation 

9.00 20.00 9.52 100.00 100.00 100.00 

7 
Output of water  68.00 20.00 65.71 90.00 80.00 89.52 

8 Use of fertilizers 
per Bigha 

82.00 40.00 80.00 90.00 100.00 90.48 

9 Use of micro-
irrigation 
methods  

74.00 80.00 74.29 100.00 100.00 100.00 

Source: Field Survey 

 
 
 
 
3333.1.1.1.17777    Experiences of Advantages and Disadvantages of Solar pumpsExperiences of Advantages and Disadvantages of Solar pumpsExperiences of Advantages and Disadvantages of Solar pumpsExperiences of Advantages and Disadvantages of Solar pumps    

The advantages of solar pumps realizations by beneficiary and non 

beneficiary household are presented in table 3.25. Solar pumping systems allow 

vital water resources to be accessed in remote rural locations. Solar water pumps 

require no fuel and minimal maintenance. All selected respondents reported the 

advantage of no cost of fuel followed by no maintenance cost and quality of power 

supply. The other advantages reported by respondents were no harassment of 

irrigating crop in night, saving on labour cost, almost no monthly cost of operation 

and no harassment of fetching diesel. 
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Table 3.25: Experiences of Advantages of Solar Pumps 

Sr. 
No. 

Advantages 
Responses (% to total) 

Beneficiary Non Beneficiary All 

1 No maintenance cost  99.00 80.00 98.10 

2 No cost of fuel 100.00 100.00 100.00 

3 No harassment of fetching diesel 29.00 40.00 29.52 

4 Almost nil monthly cost of operation 70.00 80.00 70.48 

5 Quality supply of power 90.00 100.00 90.48 

6 Generate income through sale of water 0.00 0.00 0.00 

7 Generate income through renting out of 
power cells 

0.00 0.00 0.00 

8 Saving labour cost 86.00 60.00 84.76 

9 No harassment of irrigating crop in night 75.00 100.00 76.19 

Source: Field survey data. 

 

The disadvantages of solar panel were asked to selected households. Most 

of the selected households mentioned the two prominent disadvantages of solar 

panels such as it require a huge initial investment and only can be used during 

sunny days (Table 3.26). As installation of solar panel requires usually around Rs. 

4.5 lakhs to 6.5 lakhs depending on the size of the panel and horse power of solar 

panel. This is the main reason that discourages people to install solar panels. 

Unfortunately, sun doesn’t shine 24 hours, and solar power relies on it. Since solar 

electricity storage is not yet fully developed, so it can be used during sunny days.  

 Table 3.26: Experiences of Disadvantages of Solar Pumps 

Sr. 
No 

Disadvantages 
Responses (% to total) 

Beneficiary 
(n=100) 

Non Beneficiary 
(n=5) 

Av 
(n=105) 

1 Only can be used during sunny days 24.00 60.00 25.71 

2 High initial cost of installation 84.00 100.00 84.76 

3 Heavy depletion of groundwater 0.00 0.00 0.00 

4 High cost of batteries/power cell 0.00 0.00 0.00 

5 
Height of panel is lower thus cannot 
use space below panel 

0.00 0.00 0.00 

 Source: Field survey data. 
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3.13.13.13.18888    Factors for nonFactors for nonFactors for nonFactors for non----adoption and Perceptionsadoption and Perceptionsadoption and Perceptionsadoption and Perceptions 

The few reasons were given by the selected households for non- adopting 

the solar water pump is given in table. 3.27. It can be seen in the table that the 

about 79 per cent of farmers had given first preference to lack of fund for non 

adopting water pump followed by hesitation to invest/ lack of confidence/ risk 

averse (66.05%), less land, unviable for investment on solar pump (57.40%), 

opposition from family members (56.55%). unviable for investment on solar pump, 

Subsidy is insufficient, Ground water is at great depth, unsuitable for solar and 

Came to know about it much later.  

 Table 3.27: Ranking of Factors for not Adopting Solar Water Pump  

Sr. 
No. 

  
Description 

Responses 

% Rank 

1 Lack of funds-RANK 79.00 1 

2 Hesitation to invest/lack of confidence/risk averse- 66.05 2 

4 Less land, unviable for investment on solar pump- 57.40 3 

3 Opposition from family members 56.55 4 

8 Have flat rate electricity connection 55.95 5 

5 
Do not have confidence in the NGO/donor agency 
/Government/external agents- 

51.15 6 

6 Personal differences with other members of DSIC 48.40 7 

7 
Land plot is situated at a distance; not found economical 
to connect to the grid  

46.85 8 

9 Ground water is at great depth, unsuitable for solar 43.90 9 

10 Subsidy is insufficient. I want …..% subsidy 38.15 10 

12 No one contacted me persuasively 28.75 11 

11 Came to know about it much later. 26.85 12 

 Source: Field survey data. 

    

3333.1.1.1.19999    SuggestionsSuggestionsSuggestionsSuggestions    

The few suggestions given by the selected non-adopter households to 

expand solarisation of irrigation and its benefits are presented in Table 3.28. It can 

be seen from the table that about 70 per cent non adopter HH has suggested that 
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the criteria of subsidy should be relaxed and need to increase subsidy rate. About 

40 per cent respondents had suggested that the portability of grid connectivity to 

solar irrigation pumps should be made and awareness about solar irrigation pump 

Scheme need to be increased.    

 
Table 3.28: Suggestions by Non-adopter to Expand Solarisation of Irrigation Pumps 
in Rajasthan 
 
Sr. 
No. Suggestions % to total 
1 Awareness about solar irrigation pump schemes 30.0 

2 Portability of grid connectivity to solar irrigation pumps 40.0 

3 Criteria of subsidy should be relaxed 75.0 
4 Increase the subsidy rate  60.0 

 

 
3333.20.20.20.20    Chapter SummaryChapter SummaryChapter SummaryChapter Summary    

This chapter presented the results of field survey. The results indicate that 

after solarisation, gross as well as irrigated has been increased. The changes in 

cropping pattern were noticed towards high value crops and more area was 

irrigated through use of micro-irrigation methods. Besides, cop diversification and 

increase in crop productivity was also reported. The main reason for adoption of 

solar was because of high cost of diesel and significant time require to fetch it and 

assured quality solar power supply, while high cost of solar panel was major 

concern. Lack of finance and awareness about solar irrigation system were the 

major reasons cited by the non adopters. The major suggestions of respondent 

households were need to increase in subsidy rate, portability of solar pump with 

grid, criteria need to be relaxed and awareness campaigns of solar need to be 

organized. 

 
 
The next chapter presents summary and policy implications. 
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  Chapter IV 
 

Summary and Policy ImplicationsSummary and Policy ImplicationsSummary and Policy ImplicationsSummary and Policy Implications        
 

 

4.1 4.1 4.1 4.1 Backdrop:Backdrop:Backdrop:Backdrop:    

     India relies heavily on agriculture and irrigation is used in about 49 per cent 

of India’s cultivated area, while the rest relies on monsoon rain. Thus, sound and 

expanded irrigation is critical for improving crop production and raising yields. For 

over 50 years until 2010, India ranked first with the largest irrigated area in the 

world. Irrigation in India today is almost entirely reliant on electric and diesel 

pumps. Irrigation pumps used in agriculture account for about 25 per cent of 

India’s total electricity use, consuming 85 million tons of coal annually, and 12 per 

cent of India’s total diesel consumption, more than 4 billion liters of diesel. Of the 

nearly 30 million irrigation pumps in use throughout the country, about 70 per cent 

run on grid electricity, 30 per cent are powered by diesel, and only 0.4 per cent are 

solar. The annual fossil fuel use associated with diesel and electric pumps 

amounts to more than four billion litres of diesel, and 85 million tonnes of coal for 

electricity generation. The demand for irrigation far exceeds the available pumping 

capacity. Rapidly growing population, coupled with unreliable precipitation patterns 

and extreme temperatures wrought by climate change impose additional pressure 

on agricultural productivity in the country. Therefore, improving access to irrigation, 

while reducing greenhouse gas emissions, has become our national priority 

              A complex set of factors including global warming, competitive land use 

and lack of basic infrastructure is creating new challenges for India’s vast agrarian 

population. The ever increasing mismatch between the demand and supply of 

energy in general and electricity in particular, is posing challenges to farmers 

located in remote areas and makes them vulnerable to risks, especially the small 

and marginal farmers. Indian farmers and the national government both face 

several challenges with regard to irrigation. Electricity in India is provided at highly 

subsidized low tariffs, mostly at flat rates, and this has led to widespread adoption 

of inefficient pumps. Farmers have little incentive to save either the electricity, 

which is either free or highly subsidized, or the water being pumped, resulting in 
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wasting both. Although the government heavily subsidies agricultural grid 

connections, grid electricity in rural India is usually intermittent, fraught with 

voltage fluctuations, and the waiting time for an initial connection can be quite 

long. Despite the power shortages, coal shortages and increasing trade deficit, put 

food security of nation at the risk.  

The generation of solar energy and irrigation for agriculture could be 

intricately related to each other. This is because India is a country that is fret with 

an irregular and ill-spread monsoon. Hence, irrigation is a pre-requisite for 

sustaining and increasing agricultural output. This is particularly true for the 

western states of India and especially Gujarat and Rajasthan, where rainfall is 

often scanty, uneven and irregular; whereas perennial rivers are absent. The role 

of canal irrigation becomes very crucial in this scenario. However, in the absence 

of sufficient and reliable canal water supply, the only other option that remains 

with the farmers is that they irrigate their fields with the help of ground water 

withdrawn through either electricity or diesel-driven pumps. Provision of power for 

irrigation and other farm operations therefore, is a high priority area for the States. 

However, providing farmers reliable energy for pumping is as much of a challenge 

as is making the availability of water, sufficient. The high operational cost of diesel 

pump sets forces farmers to practice deficit irrigation of crops, considerably 

reducing their yield as well as income.  

Currently, India has 26 million groundwater pump sets, which run mainly on 

electricity that is primarily generated in coal-fired power plants, or run by diesel 

generators. Scarcity of electricity coupled with the increasing unreliability of 

monsoon forces the reliance on costly diesel-based pumping systems for irrigation. 

The scarcity of electricity coupled with the perpetual unreliability of monsoon is 

forcing farmers to look at alternate fuels such as diesel for running irrigation pump 

sets. However, the costs of using diesel for powering irrigation pump sets are often 

beyond the means of small and marginal farmers. Consequently, the lack of water 

often leads to damaging of the crop, thereby, reducing yields and income. In this 

scenario, environment-friendly, low-maintenance, solar photovoltaic (SPV) pumping 

systems provide new possibilities for pumping irrigation water. Solar powered 

pumps are emerging as an alternative solution to those powered by grid electricity 
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and diesel. Diesel and electric pumps have low capital costs, but their operation 

depends on the availability of diesel fuel or a reliable supply of electricity. Saving of 

9.4 billion liters of diesel over the life cycle of solar pumps is possible if 1 million 

diesel pumps are replaced with Solar Pumps. Using solar power for irrigation 

pumps can cut a carbon footprint of Indian agriculture and bolster the country’s 

role in the war against climate change.  

Solar power could be an answer to India’s energy woes in irrigated 

agriculture. Solar power generation on the farm itself through installation of solar 

PV (photovoltaic) panels; and using it to extract groundwater could just be the 

solution for the above concerns. Solar pumps come with a user-friendly technology 

and are economically viable. They are easy to use, require little or no maintenance, 

and run on near-zero marginal cost. Solar power is more reliable, devoid of voltage 

fluctuations and available during the convenient day-time. India is blessed with 

more than 300 sunny days in the year, which is ideal for solar energy generation, 

aptly supported by promotional policies of the Government of India.   

The Ministry of New & Renewable Energy (MNRE) has been promoting the 

Solar-Off Grid Programme since two decades. The programme size has increased 

many folds with the advent of Solar Mission, giving much impetus to various 

components of the programme in which solar pumping is one of the major 

component. Solar Pumping Programme was first started by MNRE in the year 

1992. From 1992 to 2015, 34941 number of solar pumps have been installed in 

the country. This number is minuscule, if we compare with the pumps in 

agricultural sector. High costs of solar modules during these years resulted in low 

penetration of solar pumps. However, in recent times the module costs have 

started decreasing and are presently hovering around one fourth of the price in 

those days. As a result, the programme has become more viable and scalable. 

Therefore, present study was undertaken with aim to study the important issues 

concerning large scale adoption of solar irrigation pumps, its economics/feasibility 

and problems in adoption of same.     

Literature suggests that application of solar energy in irrigation could have 

myriad benefits. The primary benefit is that it is ‘free’. However, the generating 

apparatus comes with high initial fixed costs like that of capital equipment, costs 
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of installation, depreciation, interest, protection from theft, vandalism etc. 

Nevertheless, the marginal costs are indeed ‘near zero’ (operation, maintenance, 

repairs). The costs of expansion in irrigated area like that of hose pipes for 

transporting water across fields is also much lesser compared to operating a 

diesel pump or getting another electricity connection. Hence, solar pumps could 

not only provide cheaper irrigation but also expand irrigated area and thus 

increase the returns on agriculture. It could also extend the farming beyond the 

kharif season (monsoon); by harnessing ground water and thus aid the 

diversification of crops. Solarization could also unshackle the farmers from the 

shortage of electricity supply and its inconvenient timings.  They would be able to 

irrigate not only their own land, but also become irrigation service providers to their 

neighbouring farmers and also supplementing their own incomes in the process. 

Solarized pumps could promote conjunctive irrigation by promoting ground water 

extraction in flood-prone regions like north Bihar, coastal Orissa, north Bengal, 

Assam and eastern Uttar Pradesh. The government has acted positively in this 

matter and during the last five years, considerable progress ha s been made in 

installation of Solar Pumps.  

In light of the above, this study attempts to study the status and prospects 

of solarisation of agricultural pumps in selected districts of Rajasthan. The data 

were collected from three distinct groups of farmers, viz. farmers who had adopted 

SIPs with the help of subsidy by the government, farmers who had adopted SIPs 

without any support in the form of subsidy by the government, and the farmers 

who had not adopted SIPs. The first group was of 100 sample farmers (25 from 

each of the four districts under study, i.e. Jaipur, Bikaner, Udaipur and 

Sriganganagar) who had installed Solar Irrigation Pumps (SIP) with the support of 

subsidy from the government (beneficiary farmer households). The second group 

consisted of 5 sample farmers from four districts who had installed SIPs on their 

own without any support in the form of subsidy (non-beneficiary farmers). The third 

group included 20 sample farmers (5 each from the four districts under study) who 

had not yet adopted solarized irrigation (non-adopters). They were still using other 

conventional fuels for powering their irrigation pumps when they were visited by 
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the researchers. Thus, the total sample consisted of 125 selected farmers (Table 

4.1).  

Table 4.1: Sampling Framework in Rajasthan State 

Sr. 
No. 

Selected District 
 

Beneficiary 
farmers 

Non-solar 
adopter 

Non-
beneficiary 

farmers 

Total 

1 Jaipur 25 05 01 31 

2 Bikaner 25 05 01 31 

3 Udaipur 25 05 01 31 

4 Sriganganagar 25 05 02 32 

 Total 100 20 05 125 

 

4444.2 Policies supporting .2 Policies supporting .2 Policies supporting .2 Policies supporting Solar Power Solar Power Solar Power Solar Power Irrigation in RajasthanIrrigation in RajasthanIrrigation in RajasthanIrrigation in Rajasthan 

The state of Rajasthan has 10 per cent of India’s land, 5 per cent of its 

population and only 1 per cent of its water resources, a disadvantage by a factor of 

the for supply of irrigation water vis-a-vis agriculture area. Acute water shortage, 

erratic rainfall and recurring droughts in every district have exacerbated the 

situation. Over 60 per cent of the population depends for livelihood on agriculture 

or horticulture, often marred by low productivity due to unreliable, inadequate or 

non availability of irrigation. About 70 per cent irrigation is done through wells or 

tube-wells energized mainly by grid-power or diesel generators. Approximately 

60,000 farmers are waiting for grid-based electricity connections for irrigation. 

Extension of electric-grid is not feasible in far-flung areas; almost 70 per cent area 

in the State is classified as desert. Moreover, ground water has deteriorated 

rapidly in the last two decades. Out of 249 blocks, nearly 200 are in the highly 

critical zone. Almost 90 per cent of groundwater withdrawal in the State is utilized 

through flood or furrow-irrigation methods with mere 35 to 45 per cent water-use-

efficiency.  

Rajasthan is blessed with one of the best solar insolation on earth (6-7 

kWh/m2/day) combined with maximum sunny days in a year, about 325, which 

makes it one of the most attractive destinations for harnessing solar energy for 

various purposes, especially irrigation. It was thus envisaged that an integrated 

solar water pump scheme formulated by combining various stand-alone 

government schemes would be indeed beneficial for the region as well as its 
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farmers. Subsidies available under various programs were clubbed and the State 

committed to grant the total subsidy up to 86 per cent of the capital cost. The 

departments of agriculture, finance and energy of the State, and Union 

government’s Ministries for Agriculture (MoA) and New and Renewable Energy 

(MNRE) worked in tandem along with various stakeholders to make it is seamless 

and successful project.  

        Rajasthan has been pioneer in promoting solar water pumps by adopting 

suitable policies with an aim to increase solar pump coverage in the state. The 

solar pump scheme for irrigation began in Rajasthan in 2010 – a combination of 

the Jawaharlal Nehru National Solar Mission (JNNSM), Rashtriya Krishi Vikas 

Yojana (RKVY), the water harvesting structure (WHS) scheme under the National 

Horticulture Mission (NHM), and various other State resources. Under the scheme, 

farmers are provided with subsidies from RKVY and the Ministry of New and 

Renewable Energy (MNRE). In the inception year, a subsidy figure of 86% was 

arrived at (30% from MNRE and 56% from RKVY), through calculations of a base 

price for the manufacturing and installation of a solar water pump set. The 

remaining 14 per cent, equivalent to the cost of just the pump set, was to be paid 

by the farmer, which would amount to about Rs. 56000-63000. In 2010-11, 50 

farmers were targeted, which was scaled up to 500 in 2011-12, and 10,000 in 

2012-13, eventually covering all 33 districts of the State. There are three, very 

transparent eligibility criteria for the subsidy –(1) the farmer should own at least 

0.5 Ha of land; (2) the land should have a diggi/farm pond or other water storage 

structure; (3) drip irrigation system should be installed in a portion of the farm. 

Progressively, the scheme was amended to include the usage of mini-sprinklers as 

criteria for areas where land holdings are relatively smaller and diggi construction 

is unfeasible or impractical. This inclusion widened the scope for the 

popularization of efficient irrigation methods, increasing the water use efficiency in 

many regions significantly. On the other hand, the subsidy figure was reduced from 

86 per cent to 70 per cent to an even lower 60 per cent over the years, and this 

reduction in the subsidy amount is presently the major cause for farmers backing 

out from the scheme. Farmers who already have electric connections for irrigation 

shall be provided with a smaller figure of subsidy, amounting to about 30% of the 
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total cost of the solar pump set. This calls for a study of the efficacy of the scheme 

and a detailed evaluation of the impact that these solar water pumps have actually 

had on farmers already using them, to enable us to ascertain why we should be 

moving towards this green, efficient, cheap, and emission-free energy source, 

and/or explaining how the scheme may be further improved for a much wider 

acceptance and preference among those that require such alternative solutions 

desperately. 

In the year 2008-09, Government of Rajasthan had started scheme of 100 

per cent subsidy on solar water pump for government farm then after in 2010-11, 

pilot project was started and covered only 6 districts to installed solar water pump. 

To harness the vast amount of energy, the Rajasthan government subsidized 86 

percent solar-powered irrigation in 2011-12 and introduced 3 HP DC submersible 

pumps. MNRE and the Ministry of Agriculture through the financial assistance of 

the state government had supported. Jawaharlal Nehru National Solar Mission 

(JNNSM) provides 30 percent of the state government, Rashtriya Krishi Vikas 

Yojana (RKVY) and the Ministry of New and Renewable Energy offers a 56 per cent 

subsidy. The solar water pump scheme was scaled up from a mere target of 50 in 

2010-11 to 500 (900 per cent increase) in 2011-12; to 2,200 (over 340 per cent 

increase) for 2012-13; and, to 10,000 (354 per cent increase) for 2013-14. 

Implementation at large scale was initiated in year 2011-12 when out of 33 

districts, 14 districts were covered. Next year i.e. 2012-13 the scheme covered all 

the 33 districts in the State. In the year 2014-15, all 33 districts were also 

included, but this time only 2900 solar water pump was kept in the target as the 

subsidy rate had been reduced, but still achieved a lot of achievement and 242 

percent more solar pumps installed than targeted.  The good achievement in the 

next year 2015-16 and 31 percent more installed than the targeted solar pump.    

After year 2013-14, Rajasthan has also begun targeting high ROI beneficiaries by 

prioritizing farmers without electric connections.    The state has three subsidy 

slabs—75 per cent for those willing to give up their place in the queue for electric 

connections, 60 per cent for farmers without an electric connection, and only the 

30 per cent MNRE subsidy for those unwilling to give up their electric 

connection/place in the queue.  
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Despite water scarcity, Rajasthan is actively pushing for solar pumps. Its 

horticulture department provides 86 per cent subsidy on pumps, while the rest is 

borne by the farmer (Table 4.2). Government of Rajasthan brought a new 

momentum in the space of solar irrigation pumps by introducing 3 HP DC 

submersible pumps in an 86 percent subsidy scheme launched in 2011-12. There 

was also a 2 HP DC submersible pump option, but there have been few takers for 

it. The initial estimates of costs at the Rajasthan level 3 were Rs.6.16 lakh for 3 

HP pump and almost Rs. 18-20 lakh for a 10 HP pump. Government of 

Rajasthan’s aggressive policy of subsidizing solar pumps is helping to increase the 

numbers but there is some evidence that the current subsidy is discouraging cost 

reduction. Farmers are viewing solar pumps as an all purpose solution to their 

energy needs (Table 4.3). The top five districts having highest coverage of solar 

pumps are Bikaner, Jaipur, Sri Ganganagar, Hanumangarh and Sikar. 

 Table 4.2: Achievements of Solar Irrigation Pump in Rajasthan 

Year Project 
No. of 

District 
Covered 

Target 
Achieve-

ment 
Pump 

Capacity (WP) 
Subsidy 

(%) 
Funding 
Source 

2008-09 
Government 
Farms 

7 14 14 1800 100 RKVY 

2010-11 Pilot Project 6 50 34 2200/ 3000 86 
JNNSM, 

RKVY 

2011-12 
First major 
jump 

14 500 1649 2200/ 3000 86 
JNNSM, 

RKVY 

2012-13 
Second major 
jump 

33 2200 4280 2200/ 3000 86 
JNNSM, 

RKVY State 

2013-14 
Third major 
jump 

33 10000 10000 2200/ 3000 86 
JNNSM, 
RKVY, 
State 

2014-15 
fourth major 
jump 

33 2900 9919 2200/ 3000 
30, 60,  

75 

JNNSM, 
NCEF, 
STATE 

2015-16 
Fifth major 
jump 

33 4702 6170 2200/ 3000 
30,60, 

75 

JNNSM, 
NCEF, 
STATE 

2016-17 Six major jump 33 7500 
n.a. n.a. 

30,60, 
75 

JNNSM, 
NCEF, 
STATE 

2017-18 major jump 33 500 
n.a. n.a. 

50, 55,  
65, 70 

JNNSM, 
NCEF, 
STATE 

2018-19 major jump 33 7500 
n.a. n.a. 

50, 55,  
65, 70 

JNNSM, 
NCEF, 
STATE 

 Note: n.a.- not available. 
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The solar pump subsidy was only available to farmers who had farm ponds 

(diggi), did horticulture in at least 0.5 hectare (ha) land and used drip irrigation. 

The farmer also had to own a minimum of 0.5 ha of land. Further the farmers who 

owned up to 2 ha of land could apply for 2200 Wp pump and those who had more 

than 2 ha of land could apply for 3000 Wp pump. The eligibility criterion for solar 

power pump has been changing every year.  

Table 4.3: Base Rate for SPV Solar Pump Project in Rajasthan (2017-18 and 2018-19) 

Sr. 
No. 

 
Details 

DC/ AC 
Mounting 

Head 
(mtr.) 

Base Rate (in Rs. Per set ) 

3 Hp 5 Hp 7.5 Hp 10 Hp 

1 2 3 4 5 6 7 8 

1 SPV Surface pump DC Static 20 236250 0 0 0 

2 AC Static 20 230492 307999 0 0 

3 SPV submersible 
pump 

DC Static 20 252266 344000 509839 650090 

4 AC Static 20 230265 306390 465560 593250 

5  
 

Additional Cost 

 
Head Over 

20 m 

50 5412 5412 5412 5412 

6 75 9020 9020 9020 9020 

7 100 12000 12000 12000 12000 

7 Manual 
Tracker 

 2706 2706 2706 2706 

8 Auto Tracker  8118 8118 8118 8118 

9 SPV Domestic Lighting System  
37 Wp/ 40 Ah Battery / 9 W x 2 fixture 

4681 4681 4681 4681 

10 Fencing 6765 9020 11275 13530 

Source: GOR, Jaipur. 

             

Farmers have to apply to the Horticulture department along with a demand 

draft for Rs.10000, land ownership record, a tri-partite agreement among the 

farmer, preferred empanelled supplier and the horticulture department, a 

quotation from the selected empanelled firm, and a technical drawing of the 

structure. Once all the applications are collected at Tehsil level, these are verified 

for compliance with the eligibility criteria. If the applications are more than the 

quota, a lottery is conducted in the presence of District Collector. A 

seniority/waiting list is created. If a farmer’s name features in the lottery list, 

he/she has to deposit his 14 percent share minus Rs.10000 with the select firm. 

Based on the confirmation of the receipt of farmer’s share work orders are issued 

by the Horticulture Department of the state government. 

    

4444.3 .3 .3 .3 Findings from Field Survey DataFindings from Field Survey DataFindings from Field Survey DataFindings from Field Survey Data        

• Data were collected from 125 sample households comprised of 100 

households those who have installed solar irrigation pump with support of 

subsidy (beneficiary farmer household), 5 sample households who have 
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installed solarizied irrigation pump on their own (without any subsidy non-

beneficiary farmer household) and 20 sample households who have not yet got 

subsidy nor installed solar irrigation pumps on their farm (non adopters-control 

group).  

• It was observed that except few respondents from beneficiary category, all 

other selected households from all groups (beneficiary, non-beneficiary and 

non-adopter category respondents) were male. This indicates farming decisions 

and adoption of new technology on farm related decision were taken by the 

male, thus dominance of male could be seen despite of the fact that female 

contribution is highly significant in the farming and dairying.  

• The average age of all the respondents of selected respondents was around 50 

years while average family size of household was relatively larger in case of 

beneficiary households (6.91 person), than non-beneficiary and non adopters 

households (5.4 and 5.3 members respectively). Out of total adult family 

members in the family, more than 70 per cent were actively participating in the 

farming.  

• The education status of selected respondents indicate the average education 

level up to 8 years, while non beneficiary households were relatively more 

educated (around 11 years) than other groups. The figures on average level of 

education of respondents indicate that lower level of education among 

selected respondents. 

• The religion-wise distribution of selected respondents indicate that out of total 

selected households, about 94 per cent households belongs to hindu religion 

while remaining were from Muslim and Sikh religions. Among the three groups 

of respondents, same trend was observed except relative high share of Sikh 

religion among non-beneficiary households as about one fifth of non-

beneficiary households were from Sikh religion.  In case of social caste 

distribution, on an average, dominance of other backward class category 

households was observed followed by households from general category and 

scheduled caste category. The other backward caste followed by open category 

comprised beneficiary household group, while opposite composition of 



Summary and Policy Suggestions  

109 

households was observed in case of non beneficiary households. Besides, 

Open and OBC category households, scheduled caste households were also 

among selected households under non-adopters group. Thus, at overall level, 

backward class category respondent dominated the sample followed by 

general category and then scheduled caste, while very meager share was of 

Scheduled Tribe respondents 

• The details on economic characteristics of the selected households indicate 

that more than 90 per cent of total beneficiary and non-adopter households 

were having farming as their principal occupation while three fourth of total 

non-beneficiary households had service as their principal occupation. Animal 

husbandry and dairying followed by agriculture labour was subsidiary 

occupation of beneficiary and non-adopters, while crop cultivation followed by 

agriculture labour was subsidiary occupation of non-beneficiary households. 

The main occupation of the selected households was agriculture comprised of 

cultivation of land as a farmer along with supportive allied activity of animal 

husbandry and dairying.   

• The average years of farming experience of the respondents was around 29 

years, which shows that most of the respondents were in farming business 

since their young age. The income level of both beneficiary and non-beneficiary 

households as around 98 percent and 50 per cent non-adopter of households 

are categorized above poverty line. The trend was observed in case of dwelling 

structure where about 98 per cent households of beneficiary member have 

pucca structure while in non- beneficiary and non adopter category only 60 per 

cent and 45 per cent household has pacca house structure.  

• On an average, land holding size of selected beneficiary households was 1.21 

ha categorizing them as small land holders’ group, while non-adopters had 

much lesser land holing of 0.91 ha as marginal land holders, While 

corresponding figure for non-beneficiary households was 6.10 ha, indicating 

larger size of holdings as medium size land holders. Moreover, we also found 

that the who were having solar water pump had taken land on leasing-in while 

none of them leasing out the land. Non-beneficiary farmer households had 

taken larger size of land on leased-in (0.75 hectare) as compared to beneficiary 
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households (0.01 ha), this might be because the non beneficiary farmers are 

comparatively wealthy farmers and have more capital than the other two 

groups.     

• Out of the total operational land holdings with selected households, almost all 

land under operation of non-beneficiary household was under irrigation, while 

in case of beneficiary households, about 80 per cent land was under irrigation 

coverage. The non-adopter households could irrigated their three fifth of total 

operational holdings with available sources of irrigation.  Thus, despite of 

having the large size of land holdings, non-beneficiary had sufficient water and 

sources of irrigation to irrigate the crop. Due to such sound background of 

having all land coverage with irrigation, the assured returns must have pushed 

the farmers to invest in installation of solar pumps on their farm with their own 

expenditure, i.e. without any subsidy. 

• After solarisation, changes in cropped and irrigated area were observed in case 

of selected beneficiary households. Area under cropped as well as irrigated 

area was increased by around 17 percent, despite of same cropping intensity 

was constant. The share of area sown to gross cropped area during kharif and 

summer season has shown meager increase. Area under irrigation by type of 

irrigation method has shown some changes after solarisation as compared to 

situation prevailed during pre-solarisation period of beneficiary farms. The area 

irrigated by flood method of irrigation has declined by about 30 per cent which 

must have due to adoption of sprinker and drip method of irrigations. The area 

under rainfed condition has also shown declined trend.  Overall the total gross 

cropped area has increased about 17 per cent after solarisation. The 

transformational impact of irrigation is evident in solar water pump Scheme, 

where solar pumps were used to expand the coverage of the scheme from 40 

to 50 hectares. More than 50 per cent beneficiary household  area 

transformation from  gravity-fed irrigation to sprinkler and drip irrigation with 

additional solar booster pumps have been deployed to pump water into a 

storage reservoir. 

• The changes in net sown area, gross cropped area and cropping intensity of 

sample non-beneficiary households indicate that after solarisation, after 
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solarisation, significant growth in gross irrigated area and gross cropped area 

was recorded, that to increase in irrigated area was more than cropped area. 

Due to which cropping intensity has changed by around 13 per cent points 

after solarisation as compared to before solarisation year. The increase in area 

under irrigation may be due to assured and quality power supply through solar 

during convenient timings during day time for irrigation. 

• In case of non-beneficiary households, area irrigated by flood method of 

irrigation has declined by about 28 per cent. Also rainfed area has declined by 

43 per cent after solarisation. While area irrigated through the use of micro 

irrigation equipments such as sprinkler and drip has recorded significant 

increase. Overall the total gross cropped area has increased about by 26.04 

per cent after solarisation. As increase in gross cropped area was higher for 

non-beneficiary than the beneficiary may to due to the fact that non beneficiary 

farmers are economically strong and diesel pump owners, had shifted to solar 

pumps to avail benefits such as zero operational costs, ease of use throughout 

the day and cost savings on diesel.  

• In case of non-adopter, cropping intensify was 166 per cent mainly because of 

more than four fifth of total cropped area having irrigation coverage.  

• Before solarisation of irrigation pumps, out of selected solar water pumps 

users, only 37 percent of beneficiary household had grid connection facility 

available on their farm while all the non-beneficiary farmers had grid 

connectivity to their irrigation pumps on farm. In case of rate charged towards 

use of electricity, almost two third pumps of beneficiary households were 

metered and remaining were charge in flat rate basis. While in case of non-

beneficiary households, all irrigation pump had meter and were charged on 

meter use basis. Average irrigation expenditure per household per year was 

estimated to be between Rs. 3200-3500/-. Despite of the fact that agriculture 

require more hours of electricity supply to carry out agricultural operations 

(irrigation, threshing, etc), selected respondents households reported that they 

used to get hardly 6 hours of power supply in a day, which indicate the 

pressure built on respondents to make use of new technology of solar energy.  
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• The selected households had multiple sources of water available for irrigation 

and also used multiple method of irrigations such drip and sprinkler irrigation.  

The average water depth was estimated to around 200 feet and water was 

lifted through making use of diesel and electric pumps. The average distance of 

canal/river water was about 1 kms from the field. Around two third of the 

selected households had water storage facility on the farm, while no one has 

made attempt to recharge the groundwater through adoption of any innovative 

technique or practice. The main problem was observed with the availability of 

electricity to farm connection which is hardly made available though grid for 

eight hours in a day that to at inconvenient times, irrespective of season.  Thus, 

in order to irrigate the crop during day time with uninterrupted power supply, 

the solar irrigation pump is the most suitable option available which selected 

households have installed on their farm. 

• Changes in cropping pattern of sample beneficiary households indicate  that 

due to about 17 per cent increase in gross cropped area after solarisation, 

area under fruits and vegetables, wheat and maize crop has significantly 

increased during rabi and summer season. The change in cropping pattern was 

relatively in favor of irrigated crops. During kharif season, major crops grown 

were paddy, maize, groundnut, cotton, soybean while wheat and gram were 

sown during rabi season.  Due to availability of irrigation facility, crops such as 

maize, moong, vegetables and fruits were grown during summer season.  

• Most of the households, who were previously growing little more than 

subsistence crops of bajra, maize, soybean in kharif and wheat, gram and 

mustard in rabi, could grow feed crops, earn income and benefit.  After 

solarisation, the numbers of crops grown have also increased. During survey, 

respondents have reported that farm yields have increased to an average of 2 

to 4 quintal per hectare. Irrigation enables farmers to grow three crops per 

annum and rotate crops to grow a diversity of nutritious and cash crops, such 

as vegetables and fruit crops and flowers also. This indicates that solarisation 

helps to increase the area under cultivation during the summer season or 

under the perennial with commercial crops like vegetables.  
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• While in case of non-beneficiary households, kharif season was the major 

season. Crops were grown in all three seasons (kharif, rabi and summer) before 

solarisation as well because of the fact that they are economically sound and 

thus can make full use of water through diesel and electricity pump. While after 

solarisation, the share in area of traditional crops such as jowar, moong, moth, 

guar and bajra has decreased and area under other horticulture crops like 

vegetables and fruits crops has increased. After solarisation, gross cropped 

area of the non-beneficiary households has increased by 25 percent.  It was 

also observed that after solarisation, the numbers of crops grown during year 

has been increased, as seen in case of beneficiary households.  In kharif 

season, the major crops grown were cotton, soybean and bajra while during 

rabi season, wheat, gram and rapeseed & mustard crops were grown. The 

fodder and vegetables crops were grown by the non beneficiary farmers during 

summer season. The increase in share of the area under commercial crops, 

fruits and vegetables and perennial crops indicate the benefit of solar energy 

availability with selected non beneficiary households for irrigating the crops. 

• In case of non-adopters (control group) households, major crops grown during 

Kharif season were bajra, moong, moth, groundnut, guar and other minor crops 

while wheat, gram, rapeseed and mustard were major crops grown during rabi 

season. It was very pleasant to note here is that significant area during 

summer season was allotted under fodder crops indicates the scarcity of 

fodder in the selected area. The distribution of area under irrigation by type of 

irrigation method used by all non adopter farmers adopted flood irrigation 

system. 

• The details on possession of irrigation pumps of selected households indicate 

that Solar pumps essentially are a collection of solar PV panels, AC or DC 

pumps and the associated electronics that have been optimized for high 

efficiency operations. All non-beneficiary households have used submersible 

DC pumps while in case of beneficiary households, 54 per cent households had 

DC pumps on their farm. As a technology, while AC technology is now catching 

up, DC technology is considered to be more suitable given the wider operating 

range and higher efficiencies reported by beneficiary. 
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• The details about the installation of solar panels and availability of power with 

selected beneficiary and non-beneficiary households indicate that land area 

covered by the solar pump installed was around 4.8 ha in case of beneficiary 

households while same was 4.4 ha in case of non-beneficiary households. All 

the selected households had solar panels on farm. About two third of installed 

solar PV panels were with automatic rotation system while remaining were with 

manually rotation system. On an average 4-6 poles are were installed with 

mean number of stand poles between 12-15, having average size of panel of 3 

feet by 5 feet. Mean area covered by the each stand pole was around 5 feet by 

5 feet. No installed solar panel have meter to record the power generated and 

used. About 37 percent solar plants of beneficiary households and 5 percent of 

non beneficiary households were connected to grid. None of farmers has 

installed the solar power storage cell. The solar power generated mostly been 

sued for agriculture purpose while few of beneficiary households used for 

household purposes as well. None of the selected households had use solar 

power to sell irrigation water to neighboring farmer, thus no additional income 

through sale of water was reported.        

• Rajasthan comprises about 10.4 percent of India’s landmass in which 60 per 

cent area are is desert and 5.5 percent of the total population but has only one 

percent of the nation's water resources. Groundwater is either saline or 

declining at a fast rate.  The grid power supply available for only 5 to 6 hour for 

form field and its very expensive. In such a scenario, selected households were 

asked about the reasons for adoption of solar power generation unit on their 

farm. The selected households have cited multiple reasons for choosing solar 

on their farm.  

• About two third of beneficiary households mentioned that to avoid hassle of 

irrigating crop irrigation during night hours was the major reason for adoption of 

solar irrigation pump. More than 50 percent of selected households strongly 

reported that they adopted the solar water pump due to costly diesel, followed 

by non-availability of electricity connection, unreliability of electricity supply/ 

inconvenient grid supply timings, high electric bill. Few of the beneficiary 

households wanted to try renewable technology as it is environment-friendly 
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while few wanted to take advantage of subsidy being offered for installation of 

solar pumps on farm. While in case of non-beneficiary households, major three 

reasons quoted were saving electric bill followed by costly to run electric pumps 

and inconvenient time of electric supply/costly diesel. Thus, findings about the 

reasons for adoption of the solar water irrigation pump under different category 

suggests that high cost of electricity along with inconvenient hours of electricity 

supply and high cost of diesel has pushed the farmers to adopt pollution free 

power generation thorugh solar. 

• Government of Rajasthan brought a new momentum in the space of solar 

irrigation pumps by introducing 3 HP DC submersible pumps with 86 percent 

subsidy scheme launched in 2011-12. There was also a 2 HP DC submersible 

pump option, but there have been few takers for it. The State government 

leveraged central financial assistance coming from MNRE and Agriculture 

Ministry for the same. The state government provides 56 percent subsidy 

under Rashtriya Krishi Vikas Yojana (RKVY) and the New and Renewable 

Energy Ministry of Government of India provides the balance 30 percent under 

Jawaharlal Nehru National Solar Mission (JNNSM). The project was 

implemented through the Horticulture Society under the Agriculture department 

of Government of Rajasthan. The beneficiaries had to pay 30 to 32 per cent of 

the system cost. The agriculture department of Rajasthan provided 68-72 per 

cent of total cost as subsidy through JNNMS and RKVY scheme. The cost of 5 

HP solar pumps was about 30 to 33 per cent higher than 3 HP solar. It may be 

noted that, the major sources of institutional credit was commercial banks 

followed by cooperative banks, for both beneficiary and non-beneficiary 

farmers. About 50 to 80 per cent amount had taken loan by beneficiary while 

corresponding figure for non beneficiary household was 45 to 55 with interest 

rate ranges between to 7 per cent. The cost of documentation incurred by 

selected households was about Rs. 1111/- per households while in case of 

non beneficiary households same was Rs. 1848/-. The expenditure of Rs. 

1584/- was incurred towards installation by the beneficiary while 

corresponding figure for non-beneficiary household was Rs. 1848/-.  
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• The process of installation of solar pump took almost 6-7 days  while average 

number of visits of representative of agency was more in case of non-

beneficiary (about 5 visits) compared to beneficiary households (about 3 visits). 

The company-wise distribution of solar panels indicates that Jain Irrigation 

Company had supplied major share of pumps (as solar pump supplier) in both 

groups. The other major suppliers were Shakti, Lubi, Tata Solar, Waaree, etc. 

More than 95 per cent of selected respondents had received training/ 

demonstration about operating solar pump from solar water pump through 

supplier agency while about more than 98 per cent of beneficiary and non 

beneficiary household had satisfied with support services provided by agency 

and quality of solar panels. More than 90 per cent responded are insured the 

solar pump. 

• Government of Rajasthan had many times improved the policy and eligibility 

criteria of receiving subsidy on solar water pump. The solar pump subsidy was 

only available to the farmers who fulfill the basic criteria fixed for same such as 

farmer should have farm ponds (diggi), had land at least 0.5 hectare (ha) land 

and availability of micro irrigation instruments or ready to take solar with micro 

irrigation and no grid connection. It can be seen in table 3.19 that more than 

80 per cent beneficiary had fulfilled these conditions.  

• Storage tanks in different sizes are used to store the water that is pumped. The 

water that is stored in the tank can be used for irrigation when needed. There 

are different types of agricultural irrigation method used.. More than 90 

percent beneficiary households had used solar with MIS while 100 per cent 

non-beneficiary households have used MIS and Solar pump without subsidy. All 

solar water pump users advise to others to adopt solarisation of irrigation 

pumps with the information of the government policies in the solar irrigation 

sector, particularly solar subsidies regard and economic benefit of solar 

irrigation pump. 

• To supplement the intermittent and inadequate canal supply, many farmers 

have also dug tubewells.  It can be seen in table that the depth of water level is 

was around 210 feet in case of beneficiary households during both the periods, 
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while same has slightly increased to about 235 feet in case of non-beneficiary 

users. The depth of groundwater was stagnant possibly may be due to farm 

pond as recharger for ground water on beneficiary farm.  

• Diesel was used as fuel to drive the water pump during rabi season. On an 

average about 4 litre of diesel was used per bigha watering of land by the 

selected respondents and approximate expenditure of repair of diesel pump 

was estimated to be between Rs. 8500-10000/- was incurred. Some of the 

beneficiary and non beneficiary farmers had to incurred expenditure to the 

tune of amount of Rs. 4581-/ and Rs. 6847/- towards repair of their electric 

pumps. On an average, about more than two hours time was spent on 

procuring diesel/petrol per week to fetch diesel from about 10-12 kms away 

from village/farm. But after solarisation, not only large reduction in operational 

and maintenance cost was observed but also complete removal of reliance on 

fuel has been observed. It was surprising to note here is that no selected 

respondent have commented on the excessive water withdrawal for long run as 

well as on steps taken to curtail water withdrawal for self use as no one had 

reported sale of water. Besides, no efforts were made by anyone respondents 

to recharge water. 

• About 20 to 25 per cent respondent have realized that the crop productivity 

have increased and about 40 to 45 per cent respondent have adopted the crop 

diversity after adoption of solar which help them to increase the numbers of 

crops in a season. They are now growing commercial crops and also reported 

that the after solar, the productivity of traditional crop increased.  None of 

farmers of beneficiary and non-beneficiary has sold the water but the exchange 

and borrow water from each other. Due to increase in availability of power 

during convenient timings, farmers have diversified their cropping pattern 

towards high value crops as well as some of them have noticed positive 

increase in productivity of crops grown. 

• Solar panels are generally self cleaning, but in particularly dry areas or where 

panel tilt is minimal, dust and other substances such as bird droppings can 

build up over time and impact on the amount electricity generated by a module. 

Grime and bird poop doesn’t need to cover an entire panel to have an effect. 
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This is where cleaning solar panels may have to be done.  As solar electricity 

generation is depend on the exposure of solar panel surface area which may 

over time get dusty and with other substances such as bird droppings can build 

up over time may impact on the amount electricity generated by a module. 

Therefore, regular cleaning of solar panels need to be carried out by the 

farmers. It was observed that different time schedules are adopted by the 

households for cleaning of solar panel surface and no similar pattern observed. 

Two third of beneficiary households and one fourth of non-beneficiary 

households has been cleaning the same twice in a week, half of the non-

beneficiary households and one tenth of beneficiary households clean solar 

panel once in a week. The approximate time for cleaning the solar panel 

surface is estimated to about 20-22 minutes.  On average, 45 per cent of the 

solar panels users clean the panels in once a week and 25 percent of the 

respondents are cleaned twice in a week. The estimated time for the cleaning 

of solar panels is 28 to 30 minutes. 

• The experiences with solarized irrigation of selected households indicate that 

ease of opinion and maintenance along with convenience time for irrigation 

with output of water were major positive aspect of solarisation. The other 

supportive factors of solarisations noted by the selected households were 

reduction in use of fertilizers, use of micro-irrigation method. 

• More than 90 per cent beneficiary and non beneficiary farmers had great 

experience of solar i.e. ease of operation, ease to maintenance, less labour and 

supervision required and the timing for irrigation are very convenience, used of 

fertilizer decrease with increase of micro irrigation after solarisation. Some of 

the selected respondents using electric pumps were dissatisfied with use of 

electric pump due to its unreliable power supply, depleting water tables and 

high expenditure on diesel. 

• Solar pumping systems allow vital water resources to be accessed in remote 

rural locations. Solar water pumps require no fuel and minimal maintenance. 

All selected respondents reported the advantage of no cost of fuel followed by 

no maintenance cost and quality of power supply. The other advantages 

reported by respondents were no harassment of irrigating crop in night, saving 
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on labour cost, almost no monthly cost of operation and no harassment of 

fetching diesel. 

• Most of the selected households mentioned the two prominent disadvantages 

of solar panels such as it require a huge initial investment and only can be 

used during sunny days. As installation of solar panel requires usually around 

Rs. 4.5 lakhs to 6.5 lakhs depending on the size of the panel and horse power 

of solar panel. This is the main reason that discourages people to install solar 

panels. Unfortunately, sun doesn’t shine 24 hours, and solar power relies on it. 

Since solar electricity storage is not yet fully developed, so it can be used 

during sunny days.  

• About 79 per cent of farmers had given first preference to lack of fund for non 

adopting water pump followed by hesitation to invest/ lack of confidence/ risk 

averse (66.05%), less land, unviable for investment on solar pump (57.40%), 

opposition from family members (56.55%). unviable for investment on solar 

pump, Subsidy is insufficient, ground water is at great depth, unsuitable for 

solar and came to know about it much later.  

• About 70 per cent non-adopter HH has suggested that the criteria of subsidy 

should be relaxed and need to increase subsidy rate. About 40 per cent 

respondents had suggested that the portability of grid connectivity to solar 

irrigation pumps should be made and awareness about solar irrigation pump 

Scheme need to be increased.    

    

4444.4 Policy Implications:.4 Policy Implications:.4 Policy Implications:.4 Policy Implications:    

• Both the central and state governments have policies and incentives place 

to grow the use of solar pumps in the irrigation sector. However there is a 

felt need for raising awareness among farming community and for putting 

project delivery mechanism in place.  

• Presently, cost of solar pump appears to be high for individual farmer. Large 

scale adoption and production will lead to cost cutting. Community based 

projects can reach out to marginal farmers and other low-income group 

individuals.  
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• Feasible costing and assistance from state/ central government will 

encourage more farmers to opt for the technology. With partnership of state 

energy departments, Vidyut Vitaran Nigams, and private partners, 

technology can be disseminated at large scale. 

• Portability of grid connectivity to solar irrigation pumps should be made and 

awareness about solar irrigation pump scheme need to be increased.    

• Majority of the beneficiary farmers suggested that solarized irrigation could 

be expanded if the SIPs were made more user-friendly in terms of their 

requirement of space, technical features as well as financing; including that 

for insurance.    

• Solar cooperative need to established and individual SIPs in group under 

cooperative structure can be connected with the grid in order to evacuate 

the surplus power generated there from into the grid, it could not only 

prevent the wastage of solar power but also provide the farmers with a 

supplementary source of income by way of selling solar power.     

• The farmers were also in need of awareness about insurance and its 

coverage against risks of damage of SIPs or theft of their solar panels.      

• Also, the procedure for availing subsidy should be simplified and the criteria 

for eligibility should be relaxed so as to include more farmers as 

beneficiaries    

• Clearly, more needs to be done in the direction of convincing the farmers 

about the advantages of solarized irrigation per se, so that they would come 

forward to adopt in large numbers, regardless of the subsidy on offer or the 

initial capital costs thereof. 

• There is a need of innovative policies for governing ground water level in a 

sustainable way. There is a need for metering agriculture water use and 

total water extraction by farmers using solar, electric or diesel pump. 
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Annexure I: Power Supply Position in the Country (2009Annexure I: Power Supply Position in the Country (2009Annexure I: Power Supply Position in the Country (2009Annexure I: Power Supply Position in the Country (2009----10 to 201810 to 201810 to 201810 to 2018----19)19)19)19)    
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2009-
10 8,30,594 7,46,644 

-
83,950 

-
10.1 1,19,166 1,04,009 

-
15,157 

-
12.7 

2010-
11 8,61,591 7,88,355 

-
73,236 -8.5 1,22,287 1,10,256 

-
12,031 -9.8 

2011-
12 9,37,199 8,57,886 

-
79,313 -8.5 1,30,006 1,16,191 

-
13,815 

-
10.6 

2012-
13 9,95,557 9,08,652 

-
86,905 -8.7 1,35,453 1,23,294 

-
12,159 -9 

2013-
14 10,02,257 9,59,829 

-
42,428 -4.2 1,35,918 1,29,815 -6,103 -4.5 

2014-
15 10,68,923 10,30,785 

-
38,138 -3.6 1,48,166 1,41,160 -7,006 -4.7 

2015-
16 11,14,408 10,90,850 

-
23,558 -2.1 1,53,366 1,48,463 -4,903 -3.2 

2016-
17  11,42,929 11,35,334 -7,595 -0.7 1,59,542 1,56,934 -2,608 -1.6 

2017-
18 12,12,134 12,03,567 -8,567 -0.7 1,64,066 1,60,752 -3,314 -2 

2018-
19* 7,69,399 7,64,627 -4,773 -0.6 1,77,022 1,75,528 -1,494 -0.8 

Source: * Upto October 2018 (Provisional),  

Source: CEA- Central Electricity Authority https://powermin.nic.in/en/content/power-sector-glance-all-india. 
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Annexure II: State-wise Power Generation from Various Renewable Energy Sources in India 
(2016-2017)  

(In Mega Watts) 
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1 Andhra Pradesh 14497 978 578 300 123 38440 54916 

2 Arunachal Pradesh 236 1341 8     8650 10236 

3 Assam 112 239 212   8 13760 14330 

4 Bihar 144 223 619 300 73 11200 12559 

5 Chhattisgarh 314 1107 236   24 18270 19951 

6 Goa   7 26     880 912 

7 Gujarat 35071 202 1221 350 112 35770 72726 

8 Haryana 93 110 1333 350 24 4560 6470 

9 Himachal Pradesh 64 2398 142   2 33840 36446 

10 Jammu & Kashmir 5685 1431 43     111050 118208 

11 Jharkhand 91 209 90   10 18180 18580 

12 Karnataka 13593 4141 1131 450   24700 44015 

13 Kerala 837 704 1044   36 6110 8732 

14 Madhya Pradesh 2931 820 1364   78 61660 66853 

15 Maharashtra 5961 794 1887 1250 287 64320 74500 

16 Manipur 56 109 13   2 10630 10811 

17 Meghalaya 82 230 11   2 5860 6185 

18 Mizoram   169 1   2 9090 9261 

19 Nagaland 16 197 10     7290 7513 

20 Orissa 1384 295 246   22 25780 27728 

21 Punjab   441 3172 300 45 2810 6768 

22 Rajasthan 5050 57 1039   62 142310 148518 

23 Sikkim 98 267 2     4940 5307 

24 Tamil Nadu 14152 660 1070 450 151 17670 34152 

25 Telangana           20410 20410 

26 Tripura   47 3   2 2080 2131 

27 Uttar Pradesh 1260 461 1617 1250 176 22830 27593 

28 Uttarakhand 534 1708 24   5 16800 19071 

29 West Bengal 22 396 396   148 6260 7222 

30 
Andaman & 
Nicobar 365 8       0 373 

31 Chandigarh         6 0 6 

32 
Dadra & Nagar 
Haveli           0 0 

33 Daman & Diu 4         0 4 

34 Delhi         131 2050 2181 

35 Lakshadweep           0 0 

36 Puducherry 120       3 0 123 

37 Others         1022 790 1812 

  Total 102772 19749 17536 5000 2554 748990 896602 

Source: https://mnre.gov.in/file-manager/annual-report/2016-2017/EN/pdf/1.pdf 
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Annexure III:Annexure III:Annexure III:Annexure III:    Total Installed CapacityTotal Installed CapacityTotal Installed CapacityTotal Installed Capacity        (as on 31.10.2018)(as on 31.10.2018)(as on 31.10.2018)(as on 31.10.2018)        

Sr. 

No. 

Fuel MW % of 

Total 

A Total Thermal 2,21,768 64.10% 

                                              Coal 1,95,993 56.60% 

                                              Gas 24,937 7.20% 

                                              Oil 838 0.20% 

B Hydro (Renewable) 45,487 13.10% 

C Nuclear 6,780 2.00% 

D RES* (MNRE) 72,013 20.80% 

 Total 346,048   

Notes: * Installed capacity in respect of RES (MNRE) as on 30.06.2018; RES (Renewable Energy 
Sources) include Small Hydro Project, Biomass Gasifier, Biomass Power, Urban & Industrial Waste 
Power, Solar and Wind Energy. 
Source: https://powermin.nic.in/en/content/power-sector-glance-all-india 

    

Annexure IV:Annexure IV:Annexure IV:Annexure IV:    Grid Connected Targets for Solar Power Installations 

 

MW Grid Connected Targets for Solar Power Installations 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
2020-

21 
2021-

22 
Total 

Rooftop 
Solar 

200 4800 5000 6000 7000 8000 9000 40000 

Ground 
Mounted 
Solar 

1800 7200 10000 10000 10000 9500 8500 57000 

Total 
 

2000 12000 15000 16000 17000 17500 17500 97000 

Source: http://mnre.gov.in/file-manager/grid-solar/100000MW-Grid-Connected-Solar-Power-Projects-
by-2021-22.pdf 
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Annexure V: Annexure V: Annexure V: Annexure V: Growth of Growth of Growth of Growth of Electricity Consumption in IndiaElectricity Consumption in IndiaElectricity Consumption in IndiaElectricity Consumption in India    
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31-Dec-1947 4,182 10.11 4.26 70.78 6.62 2.99 5.24 16.3 

31-Dec-1950 5,610 9.36 5.51 72.32 5.49 2.89 4.44 18.2 

31-Mar-1956 10,150 9.20 5.38 74.03 3.99 3.11 4.29 30.9 

31-Mar-1961 16,804 8.88 5.05 74.67 2.70 4.96 3.75 45.9 

31-Mar-1966 30,455 7.73 5.42 74.19 3.47 6.21 2.97 73.9 

31-Mar-1974 55,557 8.36 5.38 68.02 2.76 11.36 4.13 126.2 

31-Mar-1979 84,005 9.02 5.15 64.81 2.60 14.32 4.10 171.6 

31-Mar-1985 124,569 12.45 5.57 59.02 2.31 16.83 3.83 228.7 

31-Mar-1990 195,098 15.16 4.89 51.45 2.09 22.58 3.83 329.2 

31-Mar-1997 315,294 17.53 5.56 44.17 2.09 26.65 4.01 464.6 

31-Mar-2002 374,670 21.27 6.44 42.57 2.16 21.80 5.75 671.9 

31-Mar-2007 525,672 21.12 7.65 45.89 2.05 18.84 4.45 559.2 

31-March-2012 785,194 22.00 8.00 45.00 2.00 18.00 5.00 883.6 

31-March-2013 824,301 22.29 8.83 44.40 1.71 17.89 4.88 914.4 

31-March-2014 881,562 22.95 8.80 43.17 1.75 18.19 5.14 957 

31-March-2015 938,823 23.53 8.77 42.10 1.79 18.45 5.37 1010.0 

31-March-2016 1,001,191 23.86 8.59 42.30 1.66 17.30 6.29 1075 

31-March-2017 1,066,268 24.32 9.22 40.01 1.61 18.33 6.50 1122 

31-March-2018 1,130,244 24.20 8.51 41.48 1.27 18.08 6.47 1149 

Source:  
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Annexure VI:  Consumption of Electricity for Agricultural Purposes 

Year 
Consumption for 
Agricultural 
Purposes (GWh) 

Total Consumption  
(GWh) 

% Share of Agricultural 
Consumption to total 
Consumption 

1983-84 18234 102344 17.82 

1984-85 20960 114068 18.38 

1985-86 23422 122999 19.04 

1986-87 29444 135952 21.66 

1987-88 35267 145613 24.22 

1988-89 38878 160196 24.27 

1989-90 44056 195419 25.11 

1990-91 50321 190357 26.44 

1991-92 58557 207645 28.2 

1992-93 63328 220674 28.7 

1993-94 70699 238569 29.63 

1994-95 79301 259630 30.54 

1995-96 85732 277029 30.95 

1996-97 84019 280206 29.98 

1997-98 91242 296749 30.75 

1998-99 97195 309734 31.38 

1999-00 90934 312841 29.07 

2000-01 84729 316600 26.76 

2001-02 81673 322459 25.33 

2002-03 84486 339598 24.88 

2003-04 87089 360937 24.13 

2004-05 88555 386134 22.93 

2005-06 90292 411887 21.92 

2006-07 99023 455748 21.73 

2007-08 104182 501977 20.75 

2008-09 107776 527564 20.43 

2009-10 119492 569618 20.98 

2010-11 126377 616969 20.48 

2011-12 140960 672933 20.95 

2012-13 147462 708843 20.8 

2013-14 152744 751908 20.31 

2014-15 168913 814250 20.74 

Source: GOI (2017). 
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Annexure VII: State-wise Consumption of Electricity for Agriculture purpose in 2013-14 

Region State/UT 
Consumption for 
Agriculture Purpose  
(GWh) 

Total Energy 
sold  (GWh) 

% Share of 
Consumption for 
Agriculture 

Northern Haryana 8535.22 29082.52 29.35 

 
Himachal Pradesh 47.64 7649.49 0.62 

 
Jammu & Kashmir 280.73 5754.36 4.88 

 
Punjab 10223.57 37556.79 27.22 

 
Rajasthan 17262.84 43151 40.01 

 
Uttar Pradesh 10210.93 59176.69 17.25 

 
Uttarakhand 343.99 9596.89 3.58 

 
Chandigarh 1.46 1419.27 0.1 

 
Delhi 29.23 23980.79 0.12 

 
Sub-Total 46935.61 217367.8 21.59 

Western Gujarat 14729.72 66877.5 22.02 

 
Madhya Pradesh 11858.49 36770.45 32.25 

 
Chhattisgarh 2492.2 14791.14 16.85 

 
Maharashtra 22257.94 100842.25 22.07 

 
Goa 21 3085.2 0.68 

 
Daman & Diu 3.15 1818.54 0.17 

 
D. & N. Haveli 3.82 5189.51 0.07 

 
Sub-Total 51366.32 229374.59 22.39 

Southern Andhra Pradesh 21857.35 72919.24 29.97 

 
Karnataka 18077.62 53716.25 33.65 

 
Kerala 317.81 18024.6 1.76 

 
Tamil Nadu 12295 71772.37 17.13 

 
Puducherry 57 2531.92 2.25 

 
Lakshdweep 0 41.03 0 

 
Sub-Total 52604.78 219005.41 24.02 

Eastern Bihar 321.79 7979.71 4.03 

 
Jharkhand 92.4 18174.64 0.51 

 
Odisha 171.82 14411.46 1.19 

 
West Bengal 1183.15 36591.59 3.23 

 
A. & N. Islands 0.88 215.77 0.41 

 
Sikkim 0 404.71 0 

 
Sub-Total 1770.04 77777.88 2.28 

North 
Eastern Assam 36 4763 0.76 

 
Manipur 1.66 397.96 0.42 

 
Nagaland 0.05 394.5 0.01 

 
Tripura 29.56 722.28 4.09 

 
Arunachal Pradesh 0.06 480.52 0.01 

 
Mizoram 0.06 302.79 0.02 

 
Sub-Total(NER) 67.59 8382.56 0.81 

    
Total (All India)Total (All India)Total (All India)Total (All India)    152744.34152744.34152744.34152744.34    751908.24751908.24751908.24751908.24    20.3120.3120.3120.31    

Note: GWh: Giga Watt-hour,  

Source: Central Electricity Authority, New Delhi; Source: GOI (2017). 
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AnnexureAnnexureAnnexureAnnexure    VIIIVIIIVIIIVIII:  Types and Configuration of Solar Pumps:  Types and Configuration of Solar Pumps:  Types and Configuration of Solar Pumps:  Types and Configuration of Solar Pumps    

(a) Types of Pump  

 Surface Pump: Surface Pump: Surface Pump: Surface Pump: Placed besides the water source (lake, well, etc.).  

 Submersible Pump: Submersible Pump: Submersible Pump: Submersible Pump: Placed in the water source.  

 Floating pump: Floating pump: Floating pump: Floating pump: Placed on top of the water.  

(b)  There are three main solar water pumping configurations used in India:  

• Brushless Direct Current (DC) pump: Brushless Direct Current (DC) pump: Brushless Direct Current (DC) pump: Brushless Direct Current (DC) pump: Highest efficiency, low maintenance, 

but higher cost compared to other pumping technologies.  

• DC positive displacement pump: DC positive displacement pump: DC positive displacement pump: DC positive displacement pump: Less efficient than brushless motors but 

performs well under low power conditions, and can achieve high lift.  

• 3 AC centrifugal pump: 3 AC centrifugal pump: 3 AC centrifugal pump: 3 AC centrifugal pump: Not as efficient as DC pumps, yet, reasonably 

priced, easily available/ serviced and deep reaching, making it currently the 

most preferred choice among users and system integrators.  

(c) Components of a solar PV water pumping system:  

• Solar PV array: Solar PV array: Solar PV array: Solar PV array: The Solar PV array is a set of photovoltaic modules 

connected in series and possibly strings of modules connected in parallel.  

• Controller: Controller: Controller: Controller: The Controller is an electronic device which matches the PV 

power to the motor and regulates the operation of the pump according to 

the input from the solar PV array.  

• Pump Set: Pump Set: Pump Set: Pump Set: Pump sets generally comprise of the motor, which drives the 

operation and the actual pump which moves the water under pressure.  

    

(d) Water pumping motors are “alternating current’ (AC) or ‘direct current’ (DC):  

• AC Motors: AC Motors: AC Motors: AC Motors: AC Motors require inverters to convert DC to AC. Solar pumping 

systems use special electronically controlled variable-frequency inverters, 

which optimises matching between the panel and the pump.  

• DC Motor: DC Motor: DC Motor: DC Motor: The DC Motors with permanent magnet are generally more 

efficient. DC Motors may be with or without carbon brushes. DC motors with 

carbon brushes need to be replaced after approximately every 2 years. 

Brushless designs require electronic commutation. Brushless DC Motors 

are becoming popular in the solar water pumps.  
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(e) Main solar water pump technologies:  

• Centrifugal Pump: Centrifugal Pump: Centrifugal Pump: Centrifugal Pump: Centrifugal pump uses high-speed rotation to suck in 

water through the middle of the pump. Most AC pumps use such a 

centrifugal impeller.  

• Positive DisplPositive DisplPositive DisplPositive Displacement Pump: acement Pump: acement Pump: acement Pump: The positive displacement pump is currently 

being used in many solar water pumps. The pump transfers water into a 

chamber and then forces it out using a piston or helical screw.  
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jktLFkku ljdkjjktLFkku ljdkjjktLFkku ljdkjjktLFkku ljdkj    
m|ku funs’kky;m|ku funs’kky;m|ku funs’kky;m|ku funs’kky;] iar d`f"k Hkou] t;iqj] iar d`f"k Hkou] t;iqj] iar d`f"k Hkou] t;iqj] iar d`f"k Hkou] t;iqj    

 

dzekad i-1 ¼ ½ fu-m-@ Solar/GL/2014-15/3255-3479    fnukad% 15-10-14 
 
 
    

mi funs'kd m|ku & mi funs'kd m|ku & mi funs'kd m|ku & mi funs'kd m|ku & t;iqj@dksVk@tks/kiqj@mn;iqj 
lgk;d funs’kd lgk;d funs’kd lgk;d funs’kd lgk;d funs’kd m|ku &m|ku &m|ku &m|ku &    vyoj@vtesj@chdkusj@cklaokMk@ckMesj@HkhyokMk@ 
Hkjriqj@ckjka@cwUnh@fpRrkSMx<@pw:@nkSLkk@/kkSyiqj@Mwaxjiqj@Jhxaxkuxj@guqekux<@ 
tSlyesj@tkykSj@>qU>quw@>kykokM@djkSyh@ukxkSj@ikyh@izrkix<@lhdj@jktlean@Vksad
@lokbZek/kksiqj@fljksgh 
 

    fo"k;%fo"k;%fo"k;%fo"k;% lkSj mtkZ vk/kkfjr iEi ifj;kstuk 2014&15 gsrq fn’kk funsZ’kA   
 

 
 

 mijksDr fo"k;kUrxZr ekuuh;k eq[;ea=h egksn;k dh ctV ?kks"k.kk vuqlkj 5HP rd ds 
lkSj mtkZ iEi la;a= d`"kdksa dks o"kZ 2014&15 esa vuqnku ij LFkkfir djus ds vuqlj.k esa 
Tkokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½@jk"Vªh; Dyhu ,uthZ Q.M ¼NCEF½ rFkk jkT; 
;kstuk vUrxZr lkSj mtkZ vk/kkfjr iEi ifj;kstuk gsrq dk;kZUo;u fn’kk funsZ’k layXu dj 
fHktok;s tk jgs gSA  

 mYys[kuh; gS fd ifj;kstuk ds v/;/khu fdlh Hkh izdkj ds dkcZu ØsfMV lEcU/kh 
izkf/kdkj RHDS@m|ku foHkkx jktLFkku ds ikl gksxkA  

 

layXu mijksDrkuqlkjA  

                       gggg0@&0@&0@&0@&    
funs'kdfuns'kdfuns'kdfuns'kd    m|ku ,oa m|ku ,oa m|ku ,oa m|ku ,oa     

lnL; lfpo] lnL; lfpo] lnL; lfpo] lnL; lfpo] RHDS 
 

dzekad i-1 ¼ ½ fu-m-@ Solar/GL/2014-15/3255-3479    fnukad% 15-10-14 
 
 

izfrfyfi fuEu dks lwpukFkZ ,oa vfxze vko';d dk;Zokgh gsrq izsf"kr gS %&  
 

1- futh lfpo] vfrfjDr eq[; lfpo ¼d`f"k½]jktLFkku t;iqjA 
2- futh lfpo] izeq[k 'kklu lfpo ¼m|kfudh½]jktLFkku t;iqjA 
3- futh lfpo] izeq[k 'kklu lfpo ¼ÅtkZ½]jktLFkku t;iqjA 
4- ofj"B futh lgk;d] vk;qDr d`f"k] d`f"k vk;qDrky;] iar d`f"k Hkou] t;iqjA 
5- v/;{k] ftyk gksVhZdYpj lkslk;Vh ,oa ftyk dysDVj-------------------------------------- 
6- izcU/k funs’kd] ¼RE& O½ jktLFkku jkT; v{k; ÅtkZ fuxe fy0] ¼RRECL½] E-166 , ;wf/kf"Bj 

ekxZ] lh&Ldhe] t;iqjA  
7- izcU/k funs’kd] jktLFkku jkT; Hkwfe fodkl cSad] lgdkj Hkou t;iqjA  
8- izcU/k funs’kd] viSDl cSad ¼nh jktLFkku LVsV lSUVªy dks0 cSad fy0½] yky dksBh] t;iqjA  
9- la;qDr funs’kd@mi funs’kd m|ku ¼;kstuk½] eq- iar d`f"k Hkou] t;iqjA  
10- leLr [k.Mh; laa;qDr funs’kd m|ku@d`f"k foLrkj ------- 
11- leLr laHkkxh; mi funs’kd m|ku@ mi funs’kd] d`f"k foLrkj -------- 
12- leLr lgk;d funs’kd d`f"k ¼fo-½ 
13- vkj{kh i=koyh 

                g0@&g0@&g0@&g0@&    
 

 funs'kdfuns'kdfuns'kdfuns'kd    m|ku ,oam|ku ,oam|ku ,oam|ku ,oa        
lnL; lfpo] lnL; lfpo] lnL; lfpo] lnL; lfpo] RHDS 
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^^^^^^^^gkbZVsd m|kfudhgkbZVsd m|kfudhgkbZVsd m|kfudhgkbZVsd m|kfudh@d`f"k@d`f"k@d`f"k@d`f"k    gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 2014444&1&1&1&15555********    

    

1111----    HkwfedkHkwfedkHkwfedkHkwfedk    

 
jkT; es lkSj mtkZ dh vikj lEHkkouk dks /;ku esa j[krs gq;s d`f"k {ks= es xSj&ikjEifjd 
,oa i;kZoj.k fe= mtkZ ds mi;ksx gsrq m|ku foHkkx }kjk jkT; ds d`"kdksa gsrq lkSj 
mtkZ vk/kkfjr iEi ifj;kstuk dk fdz;kUo;u foRrh; o"kZ 2014&15 esa fd;k tk jgk gSA 
;g ifj;kstuk tokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½@ jk"Vªh; Dyhu ,uthZ 
Q.M ¼NCEF½ rFkk jkT; ;kstuk ds rgr fdz;kfUor dh tkosxhA ifj;kstuk dk 
fdz;kUo;u Lo:i bl izdkj gS &  

 

 
2222----    d`"kd p;u ik=rk d`"kd p;u ik=rk d`"kd p;u ik=rk d`"kd p;u ik=rk     

d`"kd p;u fuEu ik=rk ds vk/kkj ij fd;k tkuk gS%& 
 

lkSyj iEi la;a= lkSyj iEi la;a= lkSyj iEi la;a= lkSyj iEi la;a= 3 HP        
 

1- d`"kd ds ikl U;wure 0-5 gSDVs;j dk Hkw&LokfeRo gksA  
2- d`"kd }kjk flpakbZ gsrq fMªi la;a= vko';d :i ls dke es fy;k tkosaA  
3- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSTk ;k Hkwfexr ty 

L=ksr ¼vf/kdre 75 ehVj xgjkbZ½ dh O;oLFkk gks A mDRk ty laxzg.k <+kpksa dh 
U;wure laxzg.k {kerk fuEukuqlkj gks &  

 

dz-la- <+kpk U;wure {kerk ¼?ku 
ehVj es½ 

1- ty laxzg.k <kapk 1000 
2- fMXxh 400 
3- QkeZ iks.M 1000 
4- ty gkSTk ¼lCth@cxhps gsrq½ 50 
5- ty gkSt ¼lajf{kr [ksrh gsrq ½ 20 

 
4- d`"kd }kjk mPp m|kfudh ;Fkk xzhu gkml@'ksMusV gkml@yks&VuYl ¼U;wure 

1000 o-eh-½ ;k fMªi ij lfCt;kW@Qwy@Qyks|ku@d`f"k Qly ¼U;wure 0-5 gS0½  
fy;s tk jgs gksA feuh fLizdayj ij 0-5 gS- {ks= esa m|kfudh@d`f"k Qly ysus okys 
d`"kd Hkh ik= gksxsA  

5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k tk 
ldsxkA  
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lkSyj iEIk la;= 5lkSyj iEIk la;= 5lkSyj iEIk la;= 5lkSyj iEIk la;= 5    HP- 

 

1- d`"kd ds ikl U;wure 1-0 gSDV;j ls vf/kd dk Hkw&LokfeRo gksaA 
2- d`"kd }kjk U;wure 2000 oxZ ehVj mPp m|kfudh xzhu gkml@'ksMusV 

gkml@yks VuYl ;k U;wure 0-75 gSDVlj esa fMªi ij lfCt;kW@Qwy@ 
Qyks|ku@d`f"k Qly fy;s tk jgs gksaA 

3- feuh fLizadyj ij U;wure 0-75 gSDVs;j {ks= esa m|kfudh@d`f"k Qly ysus okys 
d`"kd Hkh ik= gksxsA  

4- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSt ;k Hkwfexr ty 
L=ksr ¼vf/kdre 75 ehVj xgjkbZ½ dh O;oLFkk gksaA mDr ty laxzg.k <kpksa dh 
U;wure laxzg.k {kerk fuEukuqlkj gks %& 
ØØØØ----llll----    <kpka<kpka<kpka<kpka    U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½    
1- ty laxzg.k <kapk 1500 
2- fMXxh 800 
3- QkeZ ikS.M 1500 
4- ty gkSt ¼lCth@cxhps gsrq½ 75 
5- ty gkSt ¼ljf{kar [ksrh gsrq½ 40 

 
5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k 

tk ldsxkA  
    

3333----    p;fur ftys ,oa y{;p;fur ftys ,oa y{;p;fur ftys ,oa y{;p;fur ftys ,oa y{;    

ifj;kstuk ds rgr dsUnz ljdkj ls izkIr vuqefr ds vk/kkj ij jkT; ds leLr ftyksa 
gsrq 2900 lkSj mtkZ vk/kkfjr iEi ds y{;ksa dk fu/kkZj.k fd;k x;k gSA 
dsUnz ljdkj ls vfrfjDr y{;ks dh vuqefr mijkUr ftyks dks vfrfjDr y{;ks dk 
vkoaVu fd;k tk,xkA y{;ks dk ftysokj vkoaVu fuEu izdkj gS%&  

Tentative Categorywise & Districtwise Targets of Solar Pump Project 2014-15  
 

 

 (in Nos.) 

S. No. Districts  
Total 

Targets 

5 HP 
Total 

3 HP 
Total 

 Total 

Categorywise 

Target G.T.  

Gen SCP TSP Gen SCP TSP Gen SCP TSP 

1 Ajmer 50 16 3 2 21 20 5 4 29 36 8 6 50 

2 Alwar 30 9 2 1 12 13 3 2 18 22 5 3 30 

3 Bansawara 25 7 2 1 10 11 2 2 15 18 4 3 25 

4 Baran 20 6 1 1 8 9 2 1 12 15 3 2 20 

5 Barmer  25 7 2 1 10 11 2 2 15 18 4 3 25 

6 Bharatpur 20 6 1 1 8 9 2 1 12 15 3 2 20 

7 Bhilwara 180 53 12 9 74 76 17 13 106 129 29 22 180 

8 Bikaner 375 111 25 19 155 159 35 26 220 270 60 45 375 

9 Bundi 20 6 1 1 8 9 2 1 12 15 3 2 20 

10 Chittorgarh 75 22 5 4 31 32 7 5 44 54 12 9 75 
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S. No. Districts 
Total 

Targets 

5 HP 
Total 

3 HP 
Total 

 

Total 

Categorywise 

Target 
G.T. 

Gen SCP TSP Gen SCP TSP Gen SCP TSP 

11 Churu 20 6 1 1 8 9 2 1 12 15 3 2 20 

12 Dausa 25 7 2 1 10 11 2 2 15 18 4 3 25 

13 Dholpur 10 3 1 0 4 4 1 1 6 7 2 1 10 

14 Dungarpur 30 9 2 1 12 13 3 2 18 22 5 3 30 

15 Hanumangarh 225 67 15 11 93 95 21 16 132 162 36 27 225 

16 Jaipur  450 134 30 22 186 190 42 32 264 324 72 54 450 

17 Jaisalmer 100 29 7 5 41 43 9 7 59 72 16 12 100 

18 Jalore 40 12 3 2 17 16 4 3 23 28 7 5 40 

19 Jhalawar 50 16 3 2 21 20 5 4 29 36 8 6 50 

20 Jhunujhunu 75 22 5 4 31 32 7 5 44 54 12 9 75 

21 Jodhpur 50 16 3 2 21 20 5 4 29 36 8 6 50 

22 Karoli 20 6 1 1 8 9 2 1 12 15 3 2 20 

23 Kota  35 10 2 2 14 16 3 2 21 26 5 4 35 

24 Nagaur 35 10 2 2 14 16 3 2 21 26 5 4 35 

25 Pali 50 16 3 2 21 20 5 4 29 36 8 6 50 

26 Pratapgarh 50 16 3 2 21 20 5 4 29 36 8 6 50 

27 Rajsamand 30 9 2 1 12 13 3 2 18 22 5 3 30 

28 
Sawai 

Madhopur 
45 14 3 2 19 19 4 3 26 33 7 5 45 

29 
Shri 

Ganganagar 
350 105 23 17 145 147 33 25 205 252 56 42 350 

30 Sikar 270 81 18 13 112 114 25 19 158 195 43 32 270 

31 Sirohi 20 6 1 1 8 9 2 1 12 15 3 2 20 

32 Tonk 60 18 4 3 25 25 6 4 35 43 10 7 60 

33 Udaipur 40 12 3 2 17 16 4 3 23 28 7 5 40 

  Grand Total 2900 870 191 139 1200 1223 273 204 1700 2093 464 343 2900 

 
vkoafVr y{;ksa ds vuqlkj fdlh ftysa fo’ks"k esa izkfIr@ ekWx u gksus dh fLFkfr es y{;ksa 
dk gLrkraj.k ekax vuqlkj vU; ftyksa dks fd;k tk ldsxkA d`"kdksa ls izkIr vkosnu 
vuqlkj fofHkUu jsfVax ds y{; fu/kkZfjr dj d`"kdksa dks ykHkkfUor fd;k tk;sxkA y{;ksa 
dh izkfIRk esa d`"kd Js.kh vuqlwfpr tkfr o vuqlwfpr tutkfr dks okafNRk ykHk iznku 
fd;k tkosaA    

 

4444----    vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost&     

1- vkosnu i= e; ykHkkFkhZ dh ikliksVZ lkbZt QksVks ¼layXud&1½ 
2- d`"kd 'kiFk i= ¼layXud&2½  
3- d`"kd fgLlk jkf'k laxzg.k ¼layXud& 3 v½ d`"kd }kjk iathdj.k gsrq jkf’k :-

10]000 dk fMek.M Mªk¶V ¼lnL; lfpo] ,pMh,l ds i{k esa½ vkosnu i= ds lkFk 
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izLrqr fd;k tkosxk] ftldk lek;kstu ik=rk dh fLFkfr es d`"kd fgLlk jkf’k gsrq 
fd;k tk ldsxkA  

4- vkosnu ik=rk lR;kiu izek.k&i= ¼lyXud &3 c½ 
5- Hkwfe dh tekcanh ;k iklcqd dh izfrfyfi ¼Hkw&LokfeRo½  
6- flapkbZ L=ksr 
7- f=&ikVhZ vuqcU/k ¼layXud&4½ 
8- rduhdh vkfFkZd losZ ,oa fMtkbZu esi 
9- lwphc) fuekZrk dk fcy@ izQksekZ buokWbl@ dkWVs'ku 

    

5555----    iEi {kerk fu/kkZj.kiEi {kerk fu/kkZj.kiEi {kerk fu/kkZj.kiEi {kerk fu/kkZj.k    o rduho rduho rduho rduhdh ekin.Mdh ekin.Mdh ekin.Mdh ekin.M    

1- 0-5 gSDVs;j o blls vf/kd dk Hkw LokfeRo & 3 HP  
2- 1-00 gSDVs;j ls vf/kd dk Hkw&LokfeRo % 5 HP 
3- vf/kd Hkw&LokfEkRo ds d`"kdksa }kjk de {kerk iEi dh ekax gksus ij rnkuqlkj {kerk 

dk la;a= fn;k tk ldrk gSA  
4- la;a=ks ds rduhdh ekin.M ,oa fofHkUUk iEil~ okafNr ty fMLpktZ ekin.M dh 

izfr layXud&10 ij fLFkr gSA  
5- jkT; ds MkdZ tksul~ esa losZ ds vuqlkj iwoZ esa LFkkfir uydwi@ dqvksa ij gh lkSj 

mtkZ iEi la;a= ns; gksxsaA u, uydwi @dqvksa gsrq l{ke Lrj ij vuqefr fy;s tkus 
ds mijkUr gh lkSj mtkZ iEi la;a= dh i=koyh yh tkosxhA 
 

6666----    lwphc} lwphc} lwphc} lwphc} vkiwfrZdÙkkZ @ fuekZrk vkiwfrZdÙkkZ @ fuekZrk vkiwfrZdÙkkZ @ fuekZrk vkiwfrZdÙkkZ @ fuekZrk     

lkSj iEi la;a= LFkkiuk gsrq lwphc} vkiwfrZdrkZ@fuekZrk ds ckjs esa EOI izfdz;k iw.kZ gksus 
ij lwfpr dj fn;k tk;sxkA 
     

7777----    vuqnkuvuqnkuvuqnkuvuqnku    
 

1- lksyj iEi ifj;kstuk gsrq vk/kkj nj ij 70 izfr’kr vuqnku ns; gksxkA 
2- ifj;kstuk ds rgr 30 izfr’kr vuqnku tokgj yky usg: jk"Vªh; lkSj fe’ku 

¼JLNNSM½@ jk"Vªh; Dyhu ,uthZ Q.M ¼NCEF½ ls rFkk 40 izfr’kr jkT; ;kstuk 
en ls ns; gksxkA ¼vuqnku MNRE ds fn’kk&funsZ’kkuqlkj izfr gkWlZ ikoj ds vk/kkj 
ij ns; gksxk½ 

    

8888----    vk/kkj nj vk/kkj nj vk/kkj nj vk/kkj nj     

lkSj iEi la;a= dh vk/kkj nj ds ckjs esa EOI izfdz;k iw.kZ gksus ij lwfpr dj fn;k 
tk;sxkA  
  

9999----    ifj;kstuk lapkyu izfdz;k ifj;kstuk lapkyu izfdz;k ifj;kstuk lapkyu izfdz;k ifj;kstuk lapkyu izfdz;k     
 

1- ifj;kstuk gsrq bPNqd ik= d`"kdkas ls vkosnu&i= fu/kkZfjr izi= esa izkIr djus frfFk 
lekpkj i=ks esa 'kh?kz izdkf’kr dh tk;sxhA fu/kkZfjr y{;ksa dh izkfIr ds e/;utj 
vko’;drk dh fLFkfr es vkosnu izkfIr gsrq vof/k c<+kbZ tk ldsxhA  
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2- ftyk Lrj ij d`"kd izkFkfedrk iaftdk dk la/kkj.k fd;k tkosxkA  
3- ftu ftyksa esa y{;ksa dh lhek esa vkosnu izkIr gksrs gsSa] mudk fuLrkj.k ofj"Brk ds 

vk/kkj ij ^^igys vkvks igys ikvkŝ ^^^igys vkvks igys ikvkŝ ^^^igys vkvks igys ikvkŝ ^^^igys vkvks igys ikvkŝ ^ ds vk/kkj ij fd;k tkuk gSA  
4- ftu ftyksa esasa y{; ls vf/kd vkosnu izkIr gksrs gSA muesa d`"kd p;u ftyk 

dysDVj dh v/;{krk esa ykWVjh }kjk fd;k tkuk gS] 'ks"k d`"kdksa dh ojh;rk lwph 
vkxkeh foRrh; o"kZ esa laHkkfor dk;Zdze fdz;kUo;u gsrq la/kkfjr fd;k tkuk gSA 

 
 

10101010----    vuqnku izfdz;k vuqnku izfdz;k vuqnku izfdz;k vuqnku izfdz;k     

1- lksyj iEIk lsV gsrq m|ku foHkkx ;k RHDS ls lwphc}@ vuqeksfnr QeZ }kjk 
LFkkiuk ij gh vuqnku ns; gksxkA 

2- d`"kd }kjk fu/kkZfjr vkosnu i= e; okafNr nLrkost lEcfU/kr {ks= ds d`f"k@ 
m|ku foHkkx dk;kZy; esa Lo;a@ d`f"k i;Zos{kd@ lgk;d d`f"k vf/kdkjh@ cSad@ 
vkiwfrZdrkZ Mhyj@ fuekZrk ds ek/;e ls izsf"kr fd;k tkoasA fuekZrk p;u lEcfU/kr 
d`"kd Lrj ls fd;k tkosxkA 

3- vkosnu ds le; d`"kd }kjk iEi {kerk@ ekmfUVx <kaps dk izdkj 
¼fQDl@esU;wvy Vªsdj @vksVks Vªsdj½ rFkk MksesfLVd ykbZfVax flLVe dk fodYi 
vko;'d :i ls iznku fd;k tk;sxkA  

4- jkT; ds MkdZ tksul~ esa iwoZ esa LFkkfir uydwi@ dqvksa ij gh lkSj mtkZ iEi la;a= 
LFkkiuk ij vuqnku ns; gksxkA  

5- d`"kd }kjk vkosnu i= ds lkFk jkf'k :- 10]000 dk Mh-Mh- ,oa vko';d nLrkostksa 
ds vykok ik=rk lR;kiu izek.k i= fu/kkZfjr izi= esa lyXu djuk gksxk] rkfd 
la;= LFkkiuk izfdz;k esa foyEc uk gksA ¼layXud& 3c½ 

6- ik= vkosnu lEcfU/kr ftyk m|ku dk;kZy; }kjk fu/kkZfjr le;kof/k rd izkIr 
fd;s tk;sxsaA  

7- lEcfU/kr ftyk bdkbZ }kjk i=kofy;ksa dh ik=rk ,oa nLrkost tkap dj ik= 
i=kofy;ksa dh lwph v/;{k] ftyk HDS ,oa dysDVj ds le{k izLrqr dh tkosxhA 
vik= d`"kdksa dh iathdj.k jkf’k ;Fkk’kh?kz ¼vf/kdre ,d ekg dh vof/k esa½ okil 
ykSVk nh tkosxhA  

8- fu/kkZfjr y{;ksa dh lhek es izkIr i=kofy;ksa dk vuqeksnu v/;{k] ftyk HDS ,oa 
dysDVj Lrj ls fd;k tkosxkA  

9- y{;ksa dh lhek ls vf/kd i=kofy;ksa dk v/;{k] ftyk HDS ,oa dysDVj ds Lrj ls 
p;u ykWVjh }kjk fd;k tkosxkA ykWVjh ds ek/;e ls y{; lhek ls vf/kd leLr 
i=kofy;ksa dh ojh;rk Hkh fu/kkZfjr dh tkossxh] ftlls vfuPNqd d`"kdks ds LFkku ij 
;k vf/kd y{;ksa dh fLFkfr es mUgs ekSdk fey ldsaA mDr lwph dk vuqeksnu v/;{k] 
ftyk HDS ,oa dysDVj Lrj ij fd;k tk;sxkA 

10- ftyk m|ku vf/kdkjh }kjk lkSj mtkZ vk/kkfjr iEi ifj;kstuk ds vUrxZr p;fur 
d`"kdks dks i= }kjk lwfpr fd;k tk;sxk ,oa d`"kdks dh lwph dk;kZy; uksfVl cksMZ 
ij pLik dh tkosxhA   

11- vuqeksfnr lwph ds vuqlkj ftyk HDS }kjk p;fur d`"kd ls lksyj iEi fuekZrk 
dk;kZnk;h QeZ dk dksVs'ku izLrqr djus ds mijkUr iz’kklfud Lohd`fr fu/kkZfjr 
izi= ¼layXu 5½ es fudkyh tkosxhA iz’kklfud Lohd`fr dh izfr rr~ fnol dks 
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m|ku funs’kky;] [k.Mh; mi funs’kd m|ku  o lEcfU/kr fuekZrk dks QSDl @ 
bZ&esy }kjk izsf"kr dh tkosxhA  

12- iz’kklfud Lohd`fr dh 15 fnol dh vof/k esa d`"kd }kjk izLrqr jkf’k `10]000 ds 
 vykok 'ks"k jkf’k HDS ;k lh/ks gh lacf/kr fuekZrk dks tek djkbZ tk;sxhA bl 
 nkSjku la;a= iznkrk }kjk lkbZV dk foLr`r losZ{k.k dk;Z lEiUu fd;k tkosxkA 

13- d`"kd va’k jkf’k 10]000 dk Hkqxrku DD@ RTGS ds ek/;e ls HDS }kjk lEcfU/kr 
fuekZrk dks iz’kklfud Lohd`fr mijkUr fd;k tkosxkA  

14- d`"kd va’k izkfIr dh lwpuk ij DHDS Lrj ls dk;kZns’k tkjh fd;k tk;sxk 
¼layXud &6½A igys d`"kd va’k tek djkus okys d`"kdksa dks dk;kZns’k ojh;rk 
feysxhA  

15- lEcfU/kr lwphc) fuekZrk }kjk d`"kd fgLlk jkf’k izkIr djrs gh lEcfU/kr ftyk 
bdkbZ o funs’kky; dks lwfpr djrs gq;s ;Fkk’kh?kz ¼vf/kdre 45 fnol½ eky vkiwfrZ 
dh tkosxhA  

16- lEcfU/kr ftykf/kdkjh }kjk funs'kky; dks eky vkiwfrZ dk lR;kiu dj lwpuk 
fu/kkZfjr izi= ¼layXu 7½ es fHktokuk gkssxk rkfd f}rh; pj.k dk Hkqxrku fd;k tk 
ldsaA  

17- lEcfU/kr lwphc) fuekZrk }kjk LFkkiUk dk;Z ¼dk;kZns’k tkjh gksus ds 45 fnol esa 
vkiwfrZ o 20 fnu esa LFkkiUu dk;ZZ½ lEiUu djuk gksxkA  

18- DHDS Lrj ls la;a= LFkkiUkk ds 7 fnol eas la;a= dk fu/kkZfjr izi= vuqlkj HkkSfrd 
lR;kiu fd;k tkosa ¼layXu 8 I & II½ A HkkSfrd lR;kiu dh vko’;drk ds vuqlkj 
funs’kky; Lrj ls vfrfjDr nyksa dk xBu fd;k tk ldsxkA  

19- HkkSfrd lR;kiu dh fjiksVZ lacaf/kr ftyk bdkbZ;ksa }kjk fu/kkZfjr izi= ¼layXu 9½ es 
funs’kky; dks izLrqr dh tkosxhA ftlls rhljs pj.k dk Hkqxrku lEiUu fd;k tk 
ldsaA  

20- lkSj mtkZ iEi ifj;kstuk ds izpkj& izlkj dks c<kok nsus o rduhdh igyqvksa dh 
tkudkjh nsus gsrq d`f"k vuqla/kku dsUnz@ d`f"k foKku dsUnz@ jktgal ulZjh@ 
ljdkjh d`f"k QkeZ ij Hkh lkSyj iEi LFkkfir djus ij fu;ekuqlkj vuqnku ns; 
gksxkA 
 

11111111----    vuqnku Hkqxrku pj.kvuqnku Hkqxrku pj.kvuqnku Hkqxrku pj.kvuqnku Hkqxrku pj.k        

1- Hkqxrku & ykHkkFkhZ@ DHDS/ m|ku funs'kky; }kjk lEcfU/kr fuekZrk QeZ dks 3 
pj.kksa esa fd;k tkosxk& 
¼v½ la;a= vkiwfrZ dk;kZns’k ij 30 izfr'kr d`"kd fgLlk jkf’k dk Hkqxrku 

DHDS@d`"kd ds Lrj ijA    
 ¼c½ d`"kd ds [ksr ij eky vkiwfrZ ,oa l;a= ds ikap o"kZ lgh lapkyu dh xkj.Vh  
  ds isVs l;a= ykxr dh 10 izfr’kr cSad xkj.Vh ds :i es izLrqr djus ij  
  40 izfr’kr jkf’k dk Hkqxrku m|ku funs’kky; }kjkA  

¼l½ 'ks"k 30 izfr'kr jkf’k m|ku funs’kky; }kjk%&  
     1- d`"kd [ksr ij lQyrk iwoZd l;a= LFkkiu dk;Z iw.kZ djus ijA   

 2- fu/kkZfjr ny }kjk lkSj mtkZ iEi la;a= dk HkkSfrd lR;kiu djus ijA  
   



 

 8 

8 

Solar Pump Porject 2014-15 

11112222----    HkkSfrd lR;kiu HkkSfrd lR;kiu HkkSfrd lR;kiu HkkSfrd lR;kiu     
    

1- Ekky vkiwfrZ o lQyrkiwoZd LFkkiu dk;Z dk HkkSfrd lR;kiu 7 fnol esa fd;k 
tkosA  

2- eky vkiwfrZ dk HkkSfrd lR;kiu lgk;d d`f"k vf/kdkjh@ d`f"k vf/kdkjh@ lgk;d 
funs’kd@ mifuns’kd Lrj ds de ls de ,d vf/kdkjh }kjk fd;k tkosA  

3- LFkkfir la;a= ds HkkSfrd lR;kiu 3 lnL;h; ny }kjk fd;k tkosxkA blesa d`f"k@ 
m|ku foHkkx ds lgk;d d`f"k vf/kdkjh Lrj ;k blls mij ds nks vf/kdkjh rFkk 
,d lnL; vfHk;Urk RRECL /mtkZ foHkkx@ xzkeh.k fodkl foHkkx@ ftyk 
dysDVj }kjk ukfer lgk;d vfHk;ark @RHDS }kjk ukfer gksxkA  

4- HkkSfrd lR;kiu ;FkklEHko mifuns’kd d`f"k@ m|ku ;k lgk;d funs’kd d`f"k@ 
m|ku dh mifLFkfr esa gksA     

5- HkkSfrd lR;kiu ds nkSjku la;a= dk QksVks Hkh fy;k tkosA     
6- HkkSfrd lR;kiu gsrq lgk;d d`f"k vf/kdkjh Lrj ;k blls mij ds d`f"k foHkkx@ 

ftyk ifj"kn~ ds vf/kdkjh Hkh vf/kd`r gksaxsA  
7- dk;Z vf/kdrk ,oa dk;Z dks xfr iznku djus ds iz;kstukFkZ bl gsrq RHDS Lrj ls 

fo’ks"kK lsok;sa gk;j dh tk ldrh gSA  
    

11113333----    lwphc) fuekZrkvksa ds nkf;Ro lwphc) fuekZrkvksa ds nkf;Ro lwphc) fuekZrkvksa ds nkf;Ro lwphc) fuekZrkvksa ds nkf;Ro     

1- lwphc) fuekZrk ds vf/kd`r baftfu;j }kjk d`"kd dk foLr`r losZ fd;k tkdj la;a= 
LFkkiu dk rduhdh Mªkbax@fMtkbZu rS;kj fd;k tkosxkA  

2- fuekZrk }kjk d`"kd dks la;a= Lkapkyu ,oa j[kj[kko dk eSU;wvy iznku fd;k tkosxk 
,oa la;a= ds lexz fcUnqvks ij d`"kd izf’k{k.k vk;ksftr fd;k tkosxkA  

3- fMtkbZu ds vuqlkj flfoy dk;Z lEiUu djk;k tkosxkA  
4- vkiwfrZdrkZvksa }kjk izLrqr lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk ds ekWM;wy ekmafVx 

<kaps dh fMtkbZu izpfyr ok;q] osx] yksM dks rdfudh :i ls lgu djus ;ksX; gksA 
5- lkSj mtkZ iEi l;a= LFkkiuk ls iwoZ lEcfU/kr dEiuh }kjk d`"kd ds ikuh ds ty 

Lrj @ miyC/krk dk fu/kkZj.k vius fo'ks"kK ls djokdj ;g lqfuf'pr djsxh dh 
fdl {kerk dk iEi lSV yxk;k tkosa] iEi dk pquko @LFkkiu mijkUr fu/kkZfjr 
ek=k esa ikuh dk fMLpktZ ugh gksus ij dEiuh dh ftEesnkjh gksxhA ¼layXu& 3l½   

6- la;a= ds ikVZl tokgj yky usg: jk"Vªh; lkSj mtkZ fe’ku ds ekin.Mksa ds vuqlkj 
gksxsaA  

7- lkSj isuy@ ekWM~;wy 125 WP  ;k blls vf/kd {kerk ds gksaxsA  
8- fuekZrk izR;sd vkiwfrZ fd;s tkus okys ekWM~;wy@ isuy dk IV-Curve DHDS  dks 

izLrqr djsxkA  
9- vkiwfrZr eky dk iw.kZ fooj.k o ekin.M] fMtkbZu o rdfeuk lEcfU/kr ftyk 

bdkbZ dks miyC/k djkuk gksxkA   
10- lwphc} fuekZrk }kjk funs’kky; Lrj ds ny ls izh&fMLisap fujh{k.k djok;k tkuk 

vfuok;Z gksxkA  
11- lwphc} fuekZrk }kjk izh&fMLisap fujh{k.k ds fy;s 15 fnol iwoZ funs'kky; dks 

lwfpr djuk gksxkA  
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12- Outsourcing fd, x;s lkeku ds L=ksr dh Li"V tkudkjh lwphc} fuekZrk }kjk nh 
tk;sxhA  

13- dk;kZns’k @iz’kklfud Lohd`fr ds 45 fnol es la;a= eky vkiwfrZ ,oa 20 fnol es 
LFkkiu dk;Z lEiUu djuk gksxkA fu/kkZfjr vof/k es fcuk fdlh ;qfDr laxr dkj.k 
ds foyEc dh fLFkfr es fu;ekuqlkj iSuYVh ¼45$20½ ykxw gksxhA   

14- la;a= dh ikap o"kZ dh xkj.Vh rFkk blds i’pkr~ vkxkeh ikap o"kZ gssrq fodz; 
i’pkr~ lsok ¼After sales service½ iznku dh tkosxhA  

15- lwphc} fuekZrk }kjk d`"kd ds [ksr ij LFkkfir lksyj iEi la;a= dh QsfUlax 
¼fu/kkZfjr ekin.M vuqlkj½ dk dk;Z ,oa chek djok;k tk;sxkA  

16- fuekZrk }kjk lHkh LVsd gksYMlZ ¼RHDS/DHDS/d`"kd½ dks lfoZl lsaVj dh tkudkjh 
miyC/k djokuh gksxhA 

17- la;a= lapkyu o j[kj[kko lEcU/kh lkfgR; iqfLrdk ¼eSU;qvy½ tks fd d`"kd lqyHk 
fgUnh Hkk"kk es gks] ykHkkfFkZ;ksa dks iznku dh tkosxhA  

18- fuekZrk }kjk dLVej ds;j lsUVj LFkkfir fd;k tkosxk rFkk Vksy Qzh ucaj dh 
tkudkjh izR;sd LVsd gksYMj dks miyC/k djkuh gksxhA 

19- foxr~ o"kksZ ds lkFk&lkFk pkyw foÙkh; o"kZ ds nkSjku LFkkfir dqy la;a=ks dh la[;k 
ftyk fo’ks"k es 100 ;k blls vf/kd gksus dh fLFkfr es lEcfU/kr ftyk eq[;ky; ij 
dLVej ds;j lsUVj LFkkfir fd;k tkuk vko’;d gksxkA bl dsUnz ij de ls de 
,d rdfudh O;fDr j[kk tk;sxk ftlds uke] eksckbZy uEcj o iRkk lEcfU/kr 
ftyk bdkbZ] ykHkkFkhZ o osclkbZV ij miyC/k djkuk gksxkA  

20- vxj dk;Znk;h QeZ }kjk jkTkLFkku es foxr~ ikWp o"kksZ lfgr pkyq foÙkh; o"kZ rd 
500 ;k blls vf/kd la;a= dj fy;ss gS rks t;iqj eq[;ky; ij dLVej ds;j lsUVj 
LFkkfir djuk gksxk ftles de ls de 5 rdfudhdehZ gksxsA buds uke] eksckbZy 
uEcj o irs lEcfU/kr d`"kd] ftyk bdkbZ] eq[;ky; rFkk osclkbZV ij miyC/k 
djkuk gksxkA  

21- LFkkfir fd;s tkus okys la;a=ks ds MkVk vko’;drkuqlkj foHkkxh; osclkbZV ij 
viyksM djus gksxsA ;s MkVk izR;sd eghus ds izFke fnol RkFkk u;s la;a= LFkkiu ds 
nl fnol es vko’;d :i ls v|ru ¼viMsV½ fd;k tkosxkA  

22- dk;Znk;h QeZ }kjk LFkkfir la;a=ks dk izR;sd frekgh ¼viSzy&tqu] tqykbZ&flrEcj] 
vDVwcj&fnlEcj o tuojh&ekpZ½ ds nkSjku fujh{k.k djuk gkssxk rFkk bldh lwpuk 
ftyk bdkbZ dks izLrqr djuh gksxhA  

23- dk;Znk;h QeZ }kjk d`"kdksa dks j[kj[kko ¼esUVhusal½ o ;kstuk lEcU/kh tkudkjh 
iznku dh tkosxhA  

24- dk;Znk;h QeZl ds Lrj ls j[kj[kko lEcU/kh Clauses dh xEHkhjrk ls ikyuk 
lqfuf’pr dh tkosxhA ftlls ykHkkFkhZ;ksa dks la;a= es fdlh izdkj ds QkYV dh 
fLFkfr es b/kj&m/kj pDdj u dkVuk iMsaA  

25- fdlh izdkj ds QkYV dh lwpuk Mkd] VsyhQksu] QSDl] bZ&esy ;k vU; rjhds ls 
izkIr gksus dh fLFkfr esa rhu dk;Z fnolksa es vko’;d :i ls lkbZV Hkze.k vkfn 
tfj;s ls bl ij dk;Zokgh dh tkosxhA  
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26- dk;Znk;h QeZ ls vis{kk dh tkrh gS fd og leqfpr ek=k es Lis;j ikVZ dk LVkWd 
j[ks ftlls dh la;a= f’kdk;r ds 5 fnol es vko’;d :i ls iqu% pkyq fd;k tk 
ldsaA  

27- la;a=ks ds j[kj[kko dk;Z ds foQyrk dh fLFkfr esa QeZ dh cSad xkj.Vh fjoksd dh 
tk ldsxh rFkk ikWp ;k blls vf/kd la;a=ks ds j[kj[kko dh foQyrk ij QeZ dks 
dkyh lwph es Mkys tkus dh dk;Zokgh dh tk ldsxh] ftlds fu.kZ; dk vafre 
vf/kdkjh fe’ku funs’kd] ;k lnL; lfpo] RHDS dks gksxkA   

    

11114444----    d`"kd ds nkf;Ro d`"kd ds nkf;Ro d`"kd ds nkf;Ro d`"kd ds nkf;Ro     

1- vkosnu i= izLrqr djuk rFkk d`"kd fgLlk jkf’k tek djokukA 
2- la;a= dh eky vkiwfrZ ,oa LFkkiu gsrq LFky ¼Nk;k jfgr de ls de 60 oxZ-eh-½ ,oa 

ty L=ksr miyC/k djokukA  
3- HkkSfrd lR;kiu o vU; fujh{k.k ds le; ykHkkFkhZ ;FkklEHko Loa; ;k vU; ifjokj 

ds ftEesnkj lnL; dh mifLFkfr lqfuf’pr djsxkA  
4- la;a= dk chek dk;Znk;h QeZ }kjk djok;k tk;sxkA lkSyj iEi l;a= ds mfpr 

j[k& j[kko ,oa lqj{kk dh leLr ftEesnkjh d`"kd dh gksxhA  
5- la;a= ds [kqnZ&cqnZ djus dh fLFkfr esa lEcfU/kr d`"kd ds fo:n fu;ekuqlkj fof/kd 

dk;Zokgh vey es yk;h tkosxh rFkk la;a= gsrq tkjh dh xbZ jkf’k olwyh ;ksX; 
gksxhA  

6- f=&ikVhZ vuqcU/kA    
    
11115555----    ;kstuk dk vkWu&ykbZu fdz;kUo;u ;kstuk dk vkWu&ykbZu fdz;kUo;u ;kstuk dk vkWu&ykbZu fdz;kUo;u ;kstuk dk vkWu&ykbZu fdz;kUo;u     

lkSj iEi ifj;kstuk gsrq lkQVos;j MoyesUV dk dk;Z izxfr ij gSA lkQVos;j dh 

'kq:vkr ds lkFk gh okafNr MkVk viMsV djus dh dk;Zokgh lEcfU/kr ftyk bdkbZ o 

dk;Znk;h QeZ }kjk lEiUu dh tkosxhA rri’pkr~ ;kstuk dk fdz;kUo;u ,oa eksfufVafjx 

osc vk/kkfjr lkQVos;j ls gksxhA   

    



































 1 

    



 2 



 3 

    

^^^^^^^^gkbZVsd m|kfudhgkbZVsd m|kfudhgkbZVsd m|kfudhgkbZVsd m|kfudh@d`f"k@d`f"k@d`f"k@d`f"k    gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 201gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 2016666&1&1&1&17777********    

    

1111---- HkwfedkHkwfedkHkwfedkHkwfedk    

 
jkT; es lkSj mtkZ dh vikj lEHkkouk dks /;ku esa j[krs gq;s d`f"k {ks= es xSj&ikjEifjd 
,oa i;kZoj.k fe= mtkZ ds mi;ksx gsrq m|ku foHkkx }kjk jkT; ds d`"kdksa gsrq lkSj 
mtkZ vk/kkfjr iEi ifj;kstuk dk fdz;kUo;u foRrh; o"kZ 2016&17 esa fd;k tk jgk gSA 
;g ifj;kstuk tokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½@ jk"Vªh; Dyhu ,uthZ 
Q.M ¼NCEF½ rFkk jkT; ;kstuk ds rgr~ fdz;kfUor dh tkosxhA ifj;kstuk dk 
fdz;kUo;u Lo:i bl izdkj gS &  

 

 
2222---- d`"d`"d`"d`"kd p;u ik=rk kd p;u ik=rk kd p;u ik=rk kd p;u ik=rk     

d`"kd p;u fuEu ik=rk ds vk/kkj ij fd;k tkuk gS%& 
 

lkSyj iEi la;a= lkSyj iEi la;a= lkSyj iEi la;a= lkSyj iEi la;a= 3 HP        
 

1- d`"kd ds ikl U;wure 0-5 gSDVs;j dk Hkw&LokfeRo gksA  
2- d`"kd }kjk flpakbZ gsrq fMªi@fefu fLizdayj @fLizdayj la;a= vko';d :i ls dke 

es fy;k tkosaA  
3- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSTk ;k Hkwfexr ty 

L=ksr ¼vf/kdre 75 ehVj xgjkbZ½ dh O;oLFkk gks A mDRk ty laxzg.k <+kpksa dh 
U;wure laxzg.k {kerk fuEukuqlkj gks &  

 

dz-la- <+kpk U;wure {kerk ¼?ku 
ehVj es½ 

1- ty laxzg.k <kapk 1000 
2- fMXxh 400 
3- QkeZ iks.M 1000 
4- ty gkSTk ¼lCth@cxhps gsrq½ 50 
5- ty gkSt ¼lajf{kr [ksrh gsrq ½ 20 

 
4- d`"kd }kjk mPp m|kfudh ;Fkk xzhu gkml@'ksMusV gkml~@yks&VuYl~ ¼U;wure 

1000 o-eh-½ ;k fMªi ij lfCt;kW@Qwy@Qyks|ku@d`f"k Qly ¼U;wure 0-5 gS0½  
fy;s tk jgs gksA feuh fLizdayj@fLizdayj ij 0-5 gS- {ks= esa m|kfudh@d`f"k Qly 
ysus okys d`"kd Hkh ik= gksxsA  

5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k tk 
ldsxkA  
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lkSyj iEIk la;= 5lkSyj iEIk la;= 5lkSyj iEIk la;= 5lkSyj iEIk la;= 5    HP- 
 

1- d`"kd ds ikl U;wure 1-0 gSDV;j ;k blls vf/kd dk Hkw&LokfeRo gksaA 
2- d`"kd }kjk U;wure 2000 oxZ ehVj mPp m|kfudh xzhu gkml@'ksMusV 

gkml@yks&VuYl~ ;k U;wure 0-75 gSDV;j esa fMªi ij lfCt;kW@Qwy@ 
Qyks|ku@d`f"k Qly fy;s tk jgs gksaA 

3- feuh fLizadyj@fLizdayj ij U;wure 0-75 gSDVs;j {ks= esa m|kfudh@d`f"k Qly 
ysus okys d`"kd Hkh ik= gksxsA  

4- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSt ;k Hkwfexr ty 
L=ksr ¼vf/kdre 75 ehVj xgjkbZ½ dh O;oLFkk gksaA mDr~ ty laxzg.k <kpksa dh 
U;wure laxzg.k {kerk fuEukuqlkj gks %& 
ØØØØ----llll----    <kpka<kpka<kpka<kpka    U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½U;wure {kerk  ¼?ku ehVj esa½    
1- ty laxzg.k <kapk 1500 
2- fMXxh 800 
3- QkeZ ikS.M 1500 
4- ty gkSt ¼lCth@cxhps gsrq½ 75 
5- ty gkSt ¼ljf{kar [ksrh gsrq½ 40 

 
5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k 

tk ldsxkA  
    

3333---- lkSj mtkZ iEi l;a= gsrq izkFkfedlkSj mtkZ iEi l;a= gsrq izkFkfedlkSj mtkZ iEi l;a= gsrq izkFkfedlkSj mtkZ iEi l;a= gsrq izkFkfedrk] lapkyurk] lapkyurk] lapkyurk] lapkyu    izfd;k izfd;k izfd;k izfd;k ,oa vuqnku ,oa vuqnku ,oa vuqnku ,oa vuqnku     

1- o"kZ 2016&17 ds fn'kk&funsZ'kkuqlkj loZizFke ftyk m|ku dk;kZy; esa iwoZ esa yfEcr 
i=kofy;ks dk fuLrkj.k fd;k tkosa ,oa yfEcr i=kofy;ksa ds fuLrkj.k mijkUr 
ftyk m|ku dk;kZy; }kjk LFkkuh; lekpkj i=ks esa ;kstuk dk izpkj&izlkj dj 
i=kofy;kW vkWuykbZu gh izkIr dh tkosa ,oa ^igys vkvks] igys ikvks* ds vk/kkj ij 
ojh;rk nh tkosaA ftyk Lrj ij d`"kd izkFkfedrk iaftdk dk la/kkj.k fd;k tkosaA 
ubZ i=kofy;ksa dh izkFkfedrk ^^igys vkvks igys ikvkŝ ^ ds vk/kkj dks /;ku esa j[krs 
gq;s ¼v]v]v]v]    c c c c rFkkrFkkrFkkrFkk    l Js.khl Js.khl Js.khl Js.kh esa vyx&vyx½ fuEukuqlkj dh tkosa%&  
¼¼¼¼vvvv½½½½ izFke izkFkfedrk] ftudk uke d`f"k fo|qr dusD'ku izkIr djus gsrq o"kZ 
2016&17 dh ojh;rk lwph esa gS rFkk lkSj mtkZ iEi la;a= ij vuqnku gsrq ofj;rk 
lefiZr djus dks lger gSA ¼layXu& 3 n I ,oa 2 c½ 
¼c½¼c½¼c½¼c½ f}rh; izkFkfedrk] ftu d`"kdksa ds ikl d`f"k fo|qr dusD'ku ugh gS] dks nh 
tkosaA ¼layXu& 3 n II, III] ,oa  2 c½ 
¼l½¼l½¼l½¼l½ r`rh; izkFkfedrk] ftu d`"kdksa ds ikl d`f"k fo|qr dusD'ku gS ;k ftu d`"kdksa 
dk d`f"k fo|qr dusD'ku izkIr djus gsrq lEcfU/kr fMLdke dh o"kZ 2016&17 dh 
ojh;rk lwph esa uke gS] ysfdu og d`f"k fo|qr dusD'ku lefiZr ugh djuk pkgrs] 
dks nh tkosaA ¼layXu& 3 n I ,oaa 2 c½      

2- d`"kd] ftudk uke d`f"k fo|qr dusD'ku izkIr djus gsrq o"kZ 2016&17 dh ojh;rk 
lwph esa gS rFkk d`f"k fo|qr dusD'ku lefiZr djus dks lger gS] ,sls d`"kdksa dks 
Hkkjr ljdkj ¼MNRE½ }kjk ns; vuqnku ¼jkf'k 32]400 :- izfr ,pih ,lh iEi gsrq 
o jkf'k 40]500 : izfr ,pih Mhlh iEi gsrq½ tks fd yxHkx vk/kkj nj dk 30 
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izfr'kr gS] ds vykok jkT; ;kstuk vUrxZr vk/kkj ykxr dk 45 izfr'kr vfrfjDr 
vuqnku ns; gksxkA bl izdkj dqy ns; vuqnku vk/kkj ykxr dk yxHkx 75 izfr'kr 
gksxkA bl gsrq d`"kdksa dks fn'kk&funsZ'kksa ds fcUnq la[;k 3-1-v ds vuqlkj fMLdkWe 
ls izek.k&i= izkIr djuk gksxkA  

3- d`"kd] ftuds ikl d`f"k fo|qr dusD'ku ugh gS ;k mudk uke fMLdke dh o"kZ 
2016&17 dh ojh;rk lwph esa ugh gS] dks Hkkjr ljdkj ¼MNRE½ }kjk ns; vuqnku 
¼jkf'k 32]400 :- izfr ,pih ,lh iEi gsrq o jkf'k 40]500 : izfr ,pih Mhlh iEi 
gsrq½ tks fd yxHkx vk/kkj nj dk 30 izfr'kr gS] ds vykok jkT; ;kstuk vUrxZr 
vk/kkj ykxr dk 30 izfr'kr vfrfjDr vuqnku ns; gksxkA bl izdkj dqy ns; 
vuqnku vk/kkj ykxr dk yxHkx 60 izfr'kr gksxkA bl gsrq d`"kdksa dks 
fn'kk&funsZ'kksa ds fcUnq la[;k 3-1-c ds vuqlkj fMLdkWe ls izek.k&i= izkIr djuk 
gksxk ;k d`f"k fo|qr dusD’ku ugh gksus dk 'kiFk&i= ¼10 :- ukWu&T;wfMf’k;y 
LVkEi½ nsuk gksxk ,oa 'kiFk&i= ds vk/kkj ij lEcfU/kr ftykf/kdkjh }kjk d`"kdksa 
dh lwph lR;kiu gsrq ftys ds fMLdke dk;kZy; dks fHktok;h tkosaA lwph ds 
lR;kiu ds vk/kkj ij vuqnku gsrq iz’kklfud Lohd`fr tkjh dh tkosaA  

bl Js.kh vUrxZr ykHkkfUor d`"kdksa dh lwph ftyk dk;kZy; }kjk lEcfU/kr 
fo|qr fOkHkkx dks Hksth tkosxh ,oa Hkfo"; esa mUgs d`f"k fo|qr dusD'ku LFkkiuk ij 
vuqnku ns; ugh gksxkA   

4- d`"kd] ftuds ds ikl d`f"k fo|qr dusD'ku gS ;k ftudk uke d`f"k fo|qr dusD'ku 
izkIr djus dh o"kZ 2016&17 dh ojh;rk lwph esa gS ,oa og d`f"k fo|qr dusD'ku 
lefiZr ugh djuk pkgrs] mUgs Hkkjr ljdkj ¼MNRE½ }kjk ns; vuqnku ¼jkf'k 
32]400 :- izfr ,pih ,lh iEi gsrq o jkf'k 40]500 : izfr ,pih Mhlh iEi gsrq½ 
tks fd yxHkx vk/kkj nj dk 30 izfr'kr gh ns; gksxkA ftu d`"kdksa }kjk d`f"k 
fo|qr dusD'ku gsrq vkosnu dj j[kk gS ,oa lEcfU/kr fMLdkWe dh d`f"k fo|qr 
dusD'ku izkIr djus dh o"kZ 2016&17 dh ojh;rk lwph es uke gS] ijUrq og viuh 
ojh;rk lefiZr ugh djuk pkgrk gSA ,sls d`"kdksa dks fn'kk&funsZ'kksa ds fcUnq la[;k 
3-1-l ds vuqlkj fMLdkWe ls izek.k&i= izkIr djuk gksxkA 

    

4- p;fur ftys ,oa y{;p;fur ftys ,oa y{;p;fur ftys ,oa y{;p;fur ftys ,oa y{;  

ifj;kstuk ds rgr~ jkT; ds leLr ftyksa gsrq 7500 lkSj mtkZ vk/kkfjr iEi ds y{;ksa 
dk fu/kkZj.k fd;k x;k gSA 
y{;kas dk vkoaVu ftysokj ,oa Js.khokj fuEu izdkj gS%&   

dz-la- ftys dk uke lkekU; v-tk v-t-tk- dqy ;ksx 
1 vtesj 133 32 33 198 
2 vyoj 50 11 10 71 
3 ckalokMk 72 16 22 110 
4 ckjka 15 8 6 29 
5 ckMesj 275 72 44 391 
6 Hkjriqj 14 3 3 20 
7 HkhyokMk 252 56 42 350 
8 chdkusj 759 160 81 1000 
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dz-la- ftys dk uke lkekU; v-tk v-t-tk- dqy ;ksx 

9 cwanh 35 6 12 53 
10 fpRRkkSMx<++ 180 40 29 249 
11 pq: 108 24 18 150 
12 nkSlk 36 8 6 50 
13 /kkSyiqj 14 3 2 19 
14 Mwaxjiqj 36 8 6 50 
15 guqekux<+ 595 128 64 787 
16 t;iqj 575 128 115 818 
17 tSlyesj 324 72 54 450 
18 tkykSj 149 26 25 200 
19 >kykOkkM+ 22 5 4 31 
20 >q>quwa 150 48 30 228 
21 tks/kqij 173 38 29 240 
22 djkSyh 15 5 5 25 
23 dksVk 29 6 5 40 
24 ukxkSj 50 10 8 68 
25 ikyh 150 25 19 194 
26 izrkix<+ 58 13 12 83 
27 jktleUn 59 16 25 100 
28 lokbZek/kksiqj 60 16 12 88 
29 Jhxaxkuxj 587 117 96 800 
30 lhdj 100 34 23 157 
31 fljksgh 100 12 8 120 
32 Vksad 130 29 22 181 
33 mn;iqj 95 25 30 150 

  ;kssx;kssx;kssx;kssx    5400540054005400    1200120012001200    900900900900    7500750075007500    
  
 

vkoafVr y{;ksa ds vuqlkj fdlh ftysa fo’ks"k esa izkfIr@ ekWx u gksus dh fLFkfr es y{;ksa 
dk gLrkraj.k ekax vuqlkj vU; ftyksa dks fd;k tk ldsxkA y{;ksa dh izkfIRk esa d`"kd 
Js.kh vuqlwfpr tkfr o vuqlwfpr tutkfr dks okafNRk ykHk iznku fd;k tkosaA lkSj lkSj lkSj lkSj 
mtkZ iEi ifj;kstuk o"kZ 2016&17 vUrxZRk dk;kZns'k tkjh djus dh vafre frfFk 25 mtkZ iEi ifj;kstuk o"kZ 2016&17 vUrxZRk dk;kZns'k tkjh djus dh vafre frfFk 25 mtkZ iEi ifj;kstuk o"kZ 2016&17 vUrxZRk dk;kZns'k tkjh djus dh vafre frfFk 25 mtkZ iEi ifj;kstuk o"kZ 2016&17 vUrxZRk dk;kZns'k tkjh djus dh vafre frfFk 25 
tuojh] 2017tuojh] 2017tuojh] 2017tuojh] 2017    jgsxhAjgsxhAjgsxhAjgsxhA 
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5555---- vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost& vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost&     

1- vkosnu&i= e; ykHkkFkhZ dh ikliksVZ lkbZt QksVks ¼layXud&1½ 
2- d`"kd 'kiFk&i= ¼layXud&2 v ,oa 2 c½  
3- d`"kd fgLlk jkf'k laxzg.k ¼layXud& 3 v½ d`"kd }kjk iathdj.k gsrq jkf’k :-

10]000 dk fMek.M Mªk¶V ¼lnL; lfpo] ,pMh,l ds i{k esa½ vkosnu&i= ds lkFk 
izLrqr fd;k tkosxk] ftldk lek;kstu ik=rk dh fLFkfr es d`"kd fgLlk jkf’k gsrq 
fd;k tk ldsxkA  

4- vkosnu ik=rk lR;kiu izek.k&i= ¼lyXud &3 c½ 
5- lkSj iEi gsrq dk;Znk;hZ QEkZ }kjk rdfudh fjiksVZ ¼lyXud &3 l½ 
6- lEcfU/kr fMLdke es d`f"k dUksD’ku izkIr djus dh ofj;rk lwph esa vadu gksus ;k u 

gksus dk izek.k&i= ¼lyXud &3 n I, II, III½ 
7- Hkwfe dh tekcanh ;k iklcqd dh izfrfyfi ¼Hkw&LokfeRo½  
8- flapkbZ L=ksr  
9- uohure d`f"k fo|qr dusD’ku dk fcy 
10- f=&ikVhZ vuqcU/k ¼layXud&4½ 
11- lwphc) vkiwfrZdŸkkZ QEkZ dk fcy@ izQksekZ buokWbl@ dkWVs'ku ,oa fMtkbZu esi 

    

6666---- iEi {iEi {iEi {iEi {kerk fu/kkZj.kkerk fu/kkZj.kkerk fu/kkZj.kkerk fu/kkZj.k    o rduho rduho rduho rduhdh ekin.Mdh ekin.Mdh ekin.Mdh ekin.M    

1- 0-5 gSDVs;j o blls vf/kd dk Hkw LokfeRo & 3 HP  
2- 1-00 gSDVs;j o blls vf/kd dk Hkw&LokfeRo % 5 HP 
3- vf/kd Hkw&LokfEkRo ds d`"kdksa }kjk de {kerk iEi dh ekax gksus ij rnkuqlkj {kerk 

dk la;a= fn;k tk ldrk gSA  
4- la;a=ks ds rduhdh ekin.M ,oa fofHkUUk iEil~ okafNr ty fMLpktZ ekin.M 

,e,uvkjbZ ds o"kZ 2015&16 ds fn'kk&funsZ'kkuqlkj ,oa bZvksvkbZ dh 'krksZ ¼Ldksi 
vkWQ odZ½ ds vuqlkj jgsxsaA  

5- jkT; ds MkdZ tksul~ esa losZ ds vuqlkj iwoZ esa LFkkfir uydwi@ dqvksa ij gh lkSj 
mtkZ iEi la;a= ns; gksxsaA u, uydwi @dqvksa gsrq l{ke Lrj ij vuqefr fy;s tkus 
ds mijkUr gh lkSj mtkZ iEi la;a= dh i=koyh yh tkosxhA 
 

7777---- lwphc} lwphc} lwphc} lwphc} vkiwfrZdÙkkZ QeZvkiwfrZdÙkkZ QeZvkiwfrZdÙkkZ QeZvkiwfrZdÙkkZ QeZ    

ifj;kstuk ds fdz;kUo;u gsrq pkyw foÙkh; o"kZ ds nkSjku lwphc}rk vkiwfrZdrkZ QeZl~ 
bl izdkj gS %& 
    

S.No, Name of Firm Address of Firm Contact No. Fax No. 

1 2 3 4 5 

1 
Alpex Exports Pvt. 
Ltd. 

81/2, Ist Floor, Shri Aurbido Marg, 
Near Hero Honda Show Room, 
Adhchini, New Delhi-17 

011-26547000, 
26522132 

011-
26515355 

2 ANCO MOTORS 
Kakad House, "B" Wing, Flat No. 'F' 
5th Floor, Barrack Road, Dhobi 
Talao, Mumbai-400020 

022-
23424764/2340060 

022-
23412457 

3 
AVI Appliances Pvt. 
Ltd. 

65-65, Narayan Industrial Estate, 
Opp. Raipur Mill Compound 
saraspur, Ahmedabad- 380018 

079-22774464 
079-
22774463 
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S.No. Name of Firm Address of Firm Contact No. Fax No. 

1 2 3 4 5 

4 
Fourth Partner 
Energy Pvt. Ltd. 

704, Krishna Appartments, Tilak 
Road, Abids, Hyderabad-(A.P.) 
500001 

0124-4296347 
0124-
27177544 

5 
Jain Irrigation 
Systems Ltd. 

 (Solar Division),  Jain Energy Park, 
Jain Velly, Shirsoli Road, Jalgaon 
425001 

0257-2260033/44 
Ext. 803, 0141-
2203515 

0257-
2261155 

6 KISAN SOLAR 
A/2, Atuiya Bhawan, Near CERC, 
S.G. Highway, Thaltej, Ahmedabad-
380054 

0141-4004449 
 

7 Kotak Urja Pvt Ltd. 
378, 10th cross, 4th Phase, Peenya 
Industria Area, Banglore- 560058 

080-28363330 
080-
28362347 

8 LUBI Electronice 
 Sardar Patel Ring Road, Nr. Bright 
School, Nana Chiloda, Distt. 
Gandhinagar, Gujarat- 382325 

079-39845300 
079-
39845599 

9 
Modern Solar Pvt. 
Ltd. 

7, Camac Street, 3rd Floor, Azimganj 
House, Kolkata - 700017 

(033) 24750337, 
65228530  

10 
Premier Solar 
Systems P Ltd. 

3rd Floor, VV Tower, Karkhana Main 
Road, Secunderanbad-5000009, A.P. 

040-27744415/16 
040-
27744417 

11 
PV Power 
Technologies Pvt. 
Ltd.  

GJ14, SEEPZ, SDF VII,  
Andheri(East), MUMBAI - 400 096 

022-42214800 
022-
42214801 

12 
Rajasthan Electronics 
& Intruments Ltd. 

 2, Kanakpura Industrial Area, Sirsi 
Road, Jaipur, Rajasthan - 302 012 

0141-2470531 
0141-
2470139/ 
2470531 

13 
Rotomag Moter & 
Controls Pvt. Ltd. 

2102/03, GIDC, Vitthal Udhyog 
nagar, Near Anand, Gujarat - 388121 

02692 -236005 / 
2364009 

02692 
239805 

14 Shakti Pumps(I) Ltd. 
Plot no. 401, sector-3, industrial Area 
pithampur Dhar, District - Madhya 
Pradesh 

07292410500 
 

15 Span Pumps Pvt. Ltd. 
Office No. 1001, Tower-II, Montreai 
Business Center, Baner Road, Baner, 
Pune Maharashtra - 411045 

0120-66000408 
 

16 
Topsun Energy 
Limited,   

B-101, Electronics Estate, Sector 25, 
Gandhinagar, Gujarat 

079-23288804 
079-
23288805 

17 
Waaree Energies 
Limited, 

602, Western Edge-I, Off. Western 
Express Highway, Borivall (E), 
Mumbai - 400066 

022-66444444 
022-
66444400 

      

8888---- vuqnkuvuqnkuvuqnkuvuqnku    
 

1- lksyj iEi ifj;kstuk gsrq vk/kkj nj ij yxHkx 30@60@75 izfr’kr vuqnku ns; 
gksxkA 

2- ifj;kstuk ds rgr tokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½@ jk"Vªh; 
Dyhu ,uthZ Q.M ¼NCEF½ ls ns; vuqnku ¼jkf'k 32]400 :- izfr ,pih ,lh iEi 
gsrq o jkf'k 40]500 : izfr ,pih Mhlh iEi gsrq½ tks fd yxHkx vk/kkj nj dk 30 
izfr'kr gS ,oa 0@30@45 izfr’kr jkT; ;kstuk en ls vuqnku ns; gksxkA 

3- vuqnku dk d`"kd Js.khokj foLr`r fooj.k fn'kk&funsZ'kks ds fcUnq la[;k 3 ij fn;k 
x;k gSA  
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9999---- vk/kkj nj vk/kkj nj vk/kkj nj vk/kkj nj     

pkyw foÙkh; o"kZ 2016&17 dh vk/kkj nj bl izdkj gS & 
    

Details DC/ AC Mounting 
Structure  

Head 
(meter) 

Base Rate 
(Rs.) 

Base Rate 
(Rs.) Remarks 

3 Hp 5 Hp 

SPV Surface pump  
DC Static 20 3,25,900 5,09,000 - 
AC Static 20 3,37,000 5,20,000 - 

SPV Submersible 
pump  

DC Static 20 3,72,000 5,09,000 - 
AC Static 20 3,40,000 4,84,000 - 

Additional cost (Rs.) 

50 m head over 20 m 6,500 

75 m head over 20 m 11,000 

Manual tracking System 4,050 

Auto tracking System 17,500 
SPV Domestic  Lighting System 37 WP/ 40 Ah Battery / 9 W x 2 
fixture 

7,999 

3HP  Solar pump system fencing around Solar Panels & 
Structure 10,000 

5HP  Solar pump system fencing around Solar Panels & 
Structure 14,000 

 

pkyw foÙkh; o"kZ 2016&17 dh d`"kdokj Js.kh vuqnku nj bl izdkj gS & 
 

S.N. Details 
DC/ AC 

Mounting 
Structure  

Head 
(meter) 

Base Rate (in Rs. 
Per set ) Subsidy (in Rs. Per set ) Farmer Share (in 

Rs. Per set ) 
3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 Farmer Category having agriculture electric connection (As per the guideline of 2015-16) 

1 

SPV Surface 
pump with 
Fencing 

DC Manual  20 339950 527050 121500 0 121500 202500 0 202500 218450 324550 

2 
DC Auto 
Tracker  

20 353400 540500 121500 0 121500 202500 0 202500 231900 338000 

3 AC Manual  20 351050 538050 97200 0 97200 162000 0 162000 253850 376050 

4 
AC Auto 
Tracker  

20 364500 551500 97200 0 97200 162000 0 162000 267300 389500 

5 

SPV 
Submersible 
pump with 
Fencing 

DC Manual  
20 386050 527050 121500 0 121500 202500 0 202500 264550 324550 

6 50 392550 533550 121500 0 121500 202500 0 202500 271050 331050 

7 75 397050 538050 121500 0 121500 202500 0 202500 275550 335550 

8 
DC Auto 
Tracker  

20 399500 540500 121500 0 121500 202500 0 202500 278000 338000 

9 50 406000 547000 121500 0 121500 202500 0 202500 284500 344500 

10 75 410500 551500 121500 0 121500 202500 0 202500 289000 349000 

11 

SPV 
Submersible 
pump with 
Fencing 

AC Manual  
20 354050 502050 97200 0 97200 162000 0 162000 256850 340050 

12 50 360550 508550 97200 0 97200 162000 0 162000 263350 346550 

13 75 365050 513050 97200 0 97200 162000 0 162000 267850 351050 

14 
AC Auto 
Tracker  

20 367500 515500 97200 0 97200 162000 0 162000 270300 353500 

15 50 374000 522000 97200 0 97200 162000 0 162000 276800 360000 

16 75 378500 526500 97200 0 97200 162000 0 162000 281300 364500 

17 
SPV Surface 
pump with 
DLS & 
fencing 

DC Manual  20 347949 535049 121500 0 121500 202500 0 202500 226449 332549 

18 
DC Auto 
Tracker  

20 361399 548499 121500 0 121500 202500 0 202500 239899 345999 

19 AC Manual  20 359049 546049 97200 0 97200 162000 0 162000 261849 384049 

20 
AC Auto 
Tracker  20 372499 559499 97200 0 97200 162000 0 162000 275299 397499 

21 
SPV 
Submersible 
pump with 
DLS & 
fencing 

DC Manual  
20 394049 535049 121500 0 121500 202500 0 202500 272549 332549 

22 50 400549 541549 121500 0 121500 202500 0 202500 279049 339049 

23 75 405049 546049 121500 0 121500 202500 0 202500 283549 343549 

24 
DC Auto 
Tracker  

20 407499 548499 121500 0 121500 202500 0 202500 285999 345999 

25 50 413999 554999 121500 0 121500 202500 0 202500 292499 352499 

26 75 418499 559499 121500 0 121500 202500 0 202500 296999 356999 

27 
SPV 
Submersible 
pump with 
DLS  & 
fencing 

AC Manual  
20 362049 510049 97200 0 97200 162000 0 162000 264849 348049 

28 50 368549 516549 97200 0 97200 162000 0 162000 271349 354549 

29 75 373049 521049 97200 0 97200 162000 0 162000 275849 359049 

30 
AC Auto 
Tracker  

20 375499 523499 97200 0 97200 162000 0 162000 278299 361499 

31 50 381999 529999 97200 0 97200 162000 0 162000 284799 367999 

32 75 386499 534499 97200 0 97200 162000 0 162000 289299 372499 
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S.N. Details 
DC/ AC 

Mounting 
Structure  

Head 
(meter) 

Base Rate (in Rs. 
Per set ) Subsidy (in Rs. Per set ) Farmer Share (in 

Rs. Per set ) 
3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2 Farmer Category not having agriculture electric connection (As per the guideline of 2015-16) 

1 

SPV Surface 
pump with 
Fencing 

DC Manual  20 339950 527050 121500 101985 223485 202500 158115 360615 116465 166435 

2 
DC Auto 
Tracker  20 353400 540500 121500 106020 227520 202500 162150 364650 125880 175850 

3 AC Manual  20 351050 538050 97200 105315 202515 162000 161415 323415 148535 214635 

4 
AC Auto 
Tracker  20 364500 551500 97200 109350 206550 162000 165450 327450 157950 224050 

5 
SPV 
Submersibl
e pump 
with 
Fencing 

DC Manual  
20 386050 527050 121500 115815 237315 202500 158115 360615 148735 166435 

6 50 392550 533550 121500 117765 239265 202500 160065 362565 153285 170985 

7 75 397050 538050 121500 119115 240615 202500 161415 363915 156435 174135 

8 
DC Auto 
Tracker  

20 399500 540500 121500 119850 241350 202500 162150 364650 158150 175850 

9 50 406000 547000 121500 121800 243300 202500 164100 366600 162700 180400 

10 75 410500 551500 121500 123150 244650 202500 165450 367950 165850 183550 

11 

SPV 
Submersible 
pump with 
Fencing 

AC Manual  
20 354050 502050 97200 106215 203415 162000 150615 312615 150635 189435 

12 50 360550 508550 97200 108165 205365 162000 152565 314565 155185 193985 

13 75 365050 513050 97200 109515 206715 162000 153915 315915 158335 197135 

14 
AC Auto 
Tracker  

20 367500 515500 97200 110250 207450 162000 154650 316650 160050 198850 

15 50 374000 522000 97200 112200 209400 162000 156600 318600 164600 203400 

16 75 378500 526500 97200 113550 210750 162000 157950 319950 167750 206550 

17 
SPV Surface 
pump with 
DLS & 
fencing 

DC Manual  20 347949 535049 121500 104385 225885 202500 160515 363015 122064 172034 

18 
DC Auto 
Tracker  20 361399 548499 121500 108420 229920 202500 164550 367050 131479 181449 

19 AC Manual  20 359049 546049 97200 107715 204915 162000 163815 325815 154134 220234 

20 
AC Auto 
Tracker  20 372499 559499 97200 111750 208950 162000 167850 329850 163549 229649 

21 
SPV 
Submersible 
pump with 
DLS & 
fencing 

DC Manual  
20 394049 535049 121500 118215 239715 202500 160515 363015 154334 172034 

22 50 400549 541549 121500 120165 241665 202500 162465 364965 158884 176584 

23 75 405049 546049 121500 121515 243015 202500 163815 366315 162034 179734 

24 
DC Auto 
Tracker  

20 407499 548499 121500 122250 243750 202500 164550 367050 163749 181449 

25 50 413999 554999 121500 124200 245700 202500 166500 369000 168299 185999 

26 75 418499 559499 121500 125550 247050 202500 167850 370350 171449 189149 

27 
SPV 
Submersible 
pump with 
DLS  & 
fencing 

AC Manual  
20 362049 510049 97200 108615 205815 162000 153015 315015 156234 195034 

28 50 368549 516549 97200 110565 207765 162000 154965 316965 160784 199584 

29 75 373049 521049 97200 111915 209115 162000 156315 318315 163934 202734 

30 
AC Auto 
Tracker  

20 375499 523499 97200 112650 209850 162000 157050 319050 165649 204449 

31 50 381999 529999 97200 114600 211800 162000 159000 321000 170199 208999 

32 75 386499 534499 97200 115950 213150 162000 160350 322350 173349 212149 

 3 Farmer Category  applied for agriculture electric connection and wants to surrender their application in lieu of solar pumps 
subsidy (As per the guideline of 2015-16) 

1 

SPV Surface 
pump with 
Fencing 

DC Manual  20 339950 527050 121500 152978 274478 202500 237173 439673 65472 87377 

2 
DC Auto 
Tracker  20 353400 540500 121500 159030 280530 202500 243225 445725 72870 94775 

3 AC Manual  20 351050 538050 97200 157973 255173 162000 242123 404123 95877 133927 

4 
AC Auto 
Tracker  

20 364500 551500 97200 164025 261225 162000 248175 410175 103275 141325 

5 

SPV 
Submersible 
pump with 
Fencing 

DC Manual  
20 386050 527050 121500 173723 295223 202500 237173 439673 90827 87377 

6 50 392550 533550 121500 176648 298148 202500 240098 442598 94402 90952 

7 75 397050 538050 121500 178673 300173 202500 242123 444623 96877 93427 

8 
DC Auto 
Tracker  

20 399500 540500 121500 179775 301275 202500 243225 445725 98225 94775 

9 50 406000 547000 121500 182700 304200 202500 246150 448650 101800 98350 

10 75 410500 551500 121500 184725 306225 202500 248175 450675 104275 100825 

11 

SPV 
Submersible 
pump with 
Fencing 

AC Manual  
20 354050 502050 97200 159323 256523 162000 225923 387923 97527 114127 

12 50 360550 508550 97200 162248 259448 162000 228848 390848 101102 117702 

13 75 365050 513050 97200 164273 261473 162000 230873 392873 103577 120177 

14 
AC Auto 
Tracker  

20 367500 515500 97200 165375 262575 162000 231975 393975 104925 121525 

15 50 374000 522000 97200 168300 265500 162000 234900 396900 108500 125100 

16 75 378500 526500 97200 170325 267525 162000 236925 398925 110975 127575 

17 
SPV Surface 
pump with 
DLS & 
fencing 

DC Manual  20 347949 535049 121500 156577 278077 202500 240772 443272 69872 91777 

18 
DC Auto 
Tracker  

20 361399 548499 121500 162630 284130 202500 246825 449325 77269 99174 

19 AC Manual  20 359049 546049 97200 161572 258772 162000 245722 407722 100277 138327 

20 
AC Auto 
Tracker  20 372499 559499 97200 167625 264825 162000 251775 413775 107674 145724 
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S.N. Details 
DC/ AC 

Mounting 
Structure  

Head 
(meter) 

Base Rate (in Rs. 
Per set ) Subsidy (in Rs. Per set ) Farmer Share (in 

Rs. Per set ) 
3 Hp 5 Hp MNRE SP 3 Hp MNRE SP 5 Hp 3 Hp 5 Hp 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
21 

SPV 
Submersible 
pump with 
DLS & 
fencing 

DC Manual  
20 394049 535049 121500 177322 298822 202500 240772 443272 95227 91777 

22 50 400549 541549 121500 180247 301747 202500 243697 446197 98802 95352 

23 75 405049 546049 121500 182272 303772 202500 245722 448222 101277 97827 

24 
DC Auto 
Tracker  

20 407499 548499 121500 183375 304875 202500 246825 449325 102624 99174 

25 50 413999 554999 121500 186300 307800 202500 249750 452250 106199 102749 

26 75 418499 559499 121500 188325 309825 202500 251775 454275 108674 105224 

27 
SPV 
Submersible 
pump with 
DLS  & 
fencing 

AC Manual  
20 362049 510049 97200 162922 260122 162000 229522 391522 101927 118527 

28 50 368549 516549 97200 165847 263047 162000 232447 394447 105502 122102 

29 75 373049 521049 97200 167872 265072 162000 234472 396472 107977 124577 

30 
AC Auto 
Tracker  

20 375499 523499 97200 168975 266175 162000 235575 397575 109324 125924 

31 50 381999 529999 97200 171900 269100 162000 238500 400500 112899 129499 

32 75 386499 534499 97200 173925 271125 162000 240525 402525 115374 131974 
 
Note :  

1. Basis of MNRE subsidy calculation is Rs. 32400/- per HP for AC pumps and Rs. 40500/- for DC pumps. 
2. In addition to above State Plan subsidy is 30% of Base rate for farmers not having agriculture electric connection 

& 45% for farmers who have applied for agriculture electric connection and wants to surrender their application 
in lieu of solar pumps subsidy. 

3. As per MNRE guidelines subsidy will be allowed only on manual & auto tracking enabled SPV pumps along with 
remote monitoring mechanism (RMM).  

 

The subsidy would be payable on the supply of the solar pumping system by the empanelled 
firm only. In case of any complaints regarding sub standard/ defective supplies, Directorate 
of Horticulture must be informed with full details of the case so that necessary action can be 
taken against the defaulter. 
 

    

10101010---- vuqnku izfdz;k vuqnku izfdz;k vuqnku izfdz;k vuqnku izfdz;k     

1- lksyj iEIk lsV gsrq m|ku foHkkx ;k RHDS ls lwphc}@ vuqeksfnr QeZ }kjk 
LFkkiuk ij gh vuqnku ns; gksxkA 

2- d`"kd }kjk fu/kkZfjr vkosnu i= e; okafNr nLrkost lEcfU/kr {ks= ds d`f"k@ 
m|ku foHkkx dk;kZy; esa Lo;a@ d`f"k i;Zos{kd@ lgk;d d`f"k vf/kdkjh@ cSad@ 
vkiwfrZdrkZ Mhyj@ vkiwfrZdŸkkZ QEkZ ds ek/;e ls izsf"kr fd;k tkoasA vkiwfrZdrkZ 
p;u lEcfU/kr d`"kd Lrj ls fd;k tkosxkA 

3- vkosnu ds le; d`"kd }kjk iEi {kerk@ ekmfUVx <kaps dk izdkj ¼esU;wvy Vªsdj 
@vkWVks Vªsdj½ rFkk QsfUlx vfuok;Z ,oa MksesfLVd ykbZfVax flLVe dk fodYi 
vko';d :i ls iznku fd;k tk;sxkA  

4- jkT; ds MkdZ tksul~ esa iwoZ esa LFkkfir uydwi@ dqvksa ij gh lkSj mtkZ iEi la;a= 
LFkkiuk ij vuqnku ns; gksxkA  

5- d`"kd }kjk vkosnu i= ds lkFk jkf'k :- 10]000 dk Mh-Mh- ,oa vko';d nLrkostksa 
ds vykok ik=rk lR;kiu izek.k i= ,oa fo|qr foHkkx }kjk tkjh izek.k&i=@ d`f"k 
fo|qr dusD’ku ugh gksus dk 'kiFk&i= 10 :- ukWu&T;wfMf’k;y LVkEi ¼ 60 
izfr’kr vuqnku Js.kh ds fy,½ fu/kkZfjr izi= esa lyXu djuk gksxk] rkfd la;= 
LFkkiuk izfdz;k esa foyEc uk gksA  

6- vik= d`"kdksa dh iathdj.k jkf’k ;Fkk’kh?kz ¼vf/kdre ,d ekg dh vof/k esa½ okil 
ykSVk nh tkosxhA  

7- ftyk m|ku vf/kdkjh }kjk lkSj mtkZ vk/kkfjr iEi ifj;kstuk ds vUrxZr p;fur 
d`"kdks dks i= }kjk lwfpr fd;k tk;sxk ,oa d`"kdks dh lwph dk;kZy; uksfVl cksMZ 
ij pLik dh tkosxhA   
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8- vuqeksfnr lwph ds vuqlkj ftyk HDS }kjk p;fur d`"kd ls vkiwfrZdrkZ dk;Znk;h 
QeZ dk dksVs'ku izLrqr djus ds mijkUr] iz’kklfud Lohd`fr fu/kkZfjr izi= ¼layXu 
5½ es fudkyh tkosxhA iz’kklfud Lohd`fr dh izfr rr~ fnol dks m|ku funs’kky;] 
[k.Mh; mi funs’kd m|ku o lEcfU/kr vkiwfrZdrkZ QeZ dks QSDl @ bZ&esy }kjk 
izsf"kr dh tkosxhA  

9- iz’kklfud Lohd`fr 15 fnol dh vof/k esa p;fur d`"kd }kjk izLrqr jkf’k :- 
10]000 ds vykok 'ks"k'ks"k'ks"k'ks"k    d`"kd fgLlkd`"kd fgLlkd`"kd fgLlkd`"kd fgLlk    jkf’kjkf’kjkf’kjkf’k    dsoy dsoy dsoy dsoy ftyk ftyk ftyk ftyk HDS dks tek djkbZ tk;sxhAdks tek djkbZ tk;sxhAdks tek djkbZ tk;sxhAdks tek djkbZ tk;sxhA 
bl nkSjku la;a= iznkrk }kjk lkbZV dk foLr`r losZ{k.k dk;Z lEiUu fd;k tkosxkA 

10- p;fur d`"kd }kjk d`"kd fgLlk jkf'k] dsoy ftyk HDS dks tek djkus ds mijkar 
DHDS Lrj ls dk;kZns’k tkjh fd;k tk;sxk ¼layXud &6½A  

11- lEcfU/kr~ ftyk bdkbZ }kjk dk;kZns’k ds lkFk tkjh d`"kd fgLlk jkf’k dk Lohd`fr 
dzekad] fnukad ,oa jkf’k dk fooj.k dk;kZns'k esa vafdr fd;k tkosa rFkk la;= 
vkiwfrZ fjiksVZ izi=&7 esa 'ks"k tkjh d`"kd fgLlk jkf’k dk Lohd`fr dzekad] fnukad 
,oa jkf’k dk vadu fd;k tkosaA  

12- lEcfU/kr~ ftyk bdkbZ }kjk dk;Znk;h QeZ ds i{k esa dk;kZns’k tkjh djus mijkar 
dk;Znk;h QeZ }kjk ¼vf/kdre 45 fnol½ eky&vkiwfrZ dh tkosxhA  

13- lEcfU/kr ftykf/kdkjh }kjk funs’kky; dks eky&vkiwfrZ dk lR;kiu dj lwpuk 
fu/kkZfjr izi= ¼ifjf'k"B 7-I & II½ es fHktokuk gkssxk rkfd izFke pj.k dk vuqnku 
Hkqxrku fd;k tk ldsaA  

14- lEcfU/kr lwphc) vkiwfrZdrkZ QeZ }kjk LFkkiUk dk;Z ¼dk;kZns’k tkjh gksus ds 45 
fnol esa vkiwfrZ o 20 fnu esa LFkkiUu dk;ZZ½ lEiUu djuk gksxkA  

15- DHDS Lrj ls la;a= LFkkiUkk ds 7 fnol eas la;a= dk fu/kkZfjr izi= vuqlkj HkkSfrd 
lR;kiu fd;k tkosa ¼layXu 8 I & II½A HkkSfrd lR;kiu dh vko’;drk ds vuqlkj 
funs'kky; Lrj ls vfrfjDr nyksa dk xBu fd;k tk ldsxkA  

16- HkkSfrd lR;kiu dh fjiksVZ lacaf/kr ftyk bdkbZ;ksa }kjk fu/kkZfjr izi= ¼ifjf'k"B& 9] 
8 I & II½ es funs’kky; dks izLrqr dh tkosxhA ftlls vafre pj.k dk vuqnku 
Hkqxrku lEiUu fd;k tk ldsaA  

17- lkSj mtkZ iEi ifj;kstuk ds izpkj& izlkj dks c<kok nsus o rduhdh igyqvksa dh 
tkudkjh nsus gsrq d`f"k vuqla/kku dsUnz@ d`f"k foKku dsUnz@ jktgal ulZjh@ 
ljdkjh d`f"k QkeZ ij Hkh lkSyj iEi LFkkfir djus ij fu;ekuqlkj vuqnku ns; 
gksxkA  
 

11111111---- d`"kd fgd`"kd fgd`"kd fgd`"kd fgLlk ,oa Llk ,oa Llk ,oa Llk ,oa vuqnku vuqnku vuqnku vuqnku jkf'k dk jkf'k dk jkf'k dk jkf'k dk Hkqxrku Hkqxrku Hkqxrku Hkqxrku     

1- Hkqxrku  & DHDS@m|ku funs’kky; }kjk lEcfU/kr~ vkiwfrZdrkZ QeZ dks 2 pj.kksa esa 
fd;k tkosxk & 
 

¼v¼v¼v¼v½ ½ ½ ½ dk;kZns'k ds lkFk DHDS ¼ftyk gksVhZdYpj MoyiesaaV lkslk;Vh½ esa tek d`"kd 
fgLlk jkf'k esa ls  vf/kdre 5 HP ds l;a= gsrq jkf'k 1]00]000@& ¼,d yk[k 
:i;s ek=½ o 3 HP ds l;a= gsrq jkf'k :- 75]000@& ¼v{kjs fipsgRrj gtkj 
:i;s ek=½ ;k okLrfod d`"kd fgLlk jkf’k ¼d`"kd fgLlk jkf'k 5 ,pih ds 
la;= gsrq 100]000@& o 3 ,pih ds la;= gsrq 75]000@& ls de gksus dh 
fLFkfr esa½ dk vfxze Hkqxrku lwphc} la;a= vkiwfrZdrkZ dks fd;k tkosxkA     
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¼c¼c¼c¼c½½½½ d`"kd ds [ksr ij eky&vkiwfrZ mijkar d`"kd fgLlk jkf'k dk Hkqxrku DHDS 

Lrj ij ,oa m|ku funs’kky; Lrj ij la;a= ds ikap o"kZ lgh lapkyu dh 
xkj.Vh ds isVs la;a= ykxr dh 10 izfr’kr cSad xkj.Vh ds :i es m|ku 
funs'kky; dks izLrqr djus ij ¼vf/kdre vk/kkj ykxr dk yxHkx 70 izfr'kr½ 
1- d`"kd fgLlk jkf'k dk Hkqxrku DHDS Lrj ij d`"kd Js.khokj & 

I. 75 izfr’kr d`"kd Js.kh & dk;kZns'k ds lkFk Hkqxrku dh x;h d`"kd 
fgLlk jkf'k ds vykok 'ks"k d`"kd fgLlk jkf’k dk Hkqxrku 

II. 60 izzfr’kr d`"kd Js.kh & dk;kZns'k ds lkFk Hkqxrku dh x;h d`"kd 
fgLlk jkf'k ds vykok 'ks"k d`"kd fgLlk jkf’k dk Hkqxrku 

III. 30 izfr’kr d`"kd Js.kh & dk;kZns'k ds lkFk Hkqxrku dh x;h d`"kd 
fgLlk jkf'k ds vykok 'ks"k d`"kd fgLlk jkf’k dk Hkqxrku 
¼vk;qDrky; dks eky&vkiwfrZ dh fjiksVZ izLrqr djus ¼ifjf'k"B&7] 7-I½ 
,oa funs’kky; dh vuqefr mijkaRk½ 

2- jkT; ;kstuk ls vuqnku jkf'k ¼45@30@0 izfr'kr½ dk Hkqxrku funs’kky; 
}kjkA 

eky&vkiwfrZ ij vf/kdre Hkqxrku] vk/kkj ykxr dk yXkHkx 70 izfr'kr rd 
ns; gksxkA tks fd d`"kd fgLlk jkf'k ,oa vuqnku jkf'k dks feykdj gks ldrk 
gSA  

  
¼l¼l¼l¼l½½½½ 'ks"k@vafre vuqnku yxHkx 30 izfr’kr ¼ts,u,u,l,e en ls izfr HP ds 

vk/kkj ij MNRE ds fn'kk&funsZ'kkuq'kkj½ m|ku funs’kky; }kjk &       
1- d`"kd [ksr ij lQyrk iwoZd l;a= LFkkiu dk;Z iw.kZ djus ijA 
2- fu/kkZfjr ny }kjk lkSj mtkZ iEi la;a= dk HkkSfrd lR;kiu djus ijA  
 

12121212---- HkkSfrd lR;kiu HkkSfrd lR;kiu HkkSfrd lR;kiu HkkSfrd lR;kiu     

1- Ekky&vkiwfrZ o lQyrkiwoZd LFkkiu dk;Z dk HkkSfrd lR;kiu 7 fnol esa fd;k 
tkosA  

2- eky&vkiwfrZ dk HkkSfrd lR;kiu lgk;d d`f"k vf/kdkjh@ d`f"k vf/kdkjh@ 
lgk;d funs’kd@ mifuns’kd Lrj ds de ls de ,d vf/kdkjh }kjk fd;k tkosaA  

3- d`f"k i;Zos{kd }kjk eky&vkiwfrZ dk HkkSfrd lR;kiu djus ij lgk;d funs’kd@ 
mifuns’kd Lrj ds de ls de ,d vf/kdkjh }kjk izfr gLrk{kfjr dh tkosaA      

4- LFkkfir la;a= ds HkkSfrd lR;kiu 3 lnL;h; ny }kjk fd;k tkosxkA blesa d`f"k@ 
m|ku foHkkx ds lgk;d d`f"k vf/kdkjh Lrj ;k blls mij ds nks vf/kdkjh rFkk 
,d lnL; vfHk;Urk RRECL /mtkZ foHkkx@ xzkeh.k fodkl foHkkx@ ftyk 
dysDVj }kjk ukfer lgk;d vfHk;ark @RHDS }kjk ukfer gksxkA  

5- HkkSfrd lR;kiu ;FkklEHko mifuns’kd d`f"k@ m|ku ;k lgk;d funs’kd d`f"k@ 
m|ku dh mifLFkfr esa gksA     

6- HkkSfrd lR;kiu ds nkSjku LFkkfir lkSj iEi la;a= ,oa lw{e flpkabZ la;= dk QksVks 
e; fnukad ds lkFk lR;kfir fd;k tkosaA     

7- HkkSfrd lR;kiu gsrq lgk;d d`f"k vf/kdkjh Lrj ds lkFk blls mij ds d`f"k 
foHkkx@ ftyk ifj"kn~ ds vf/kdkjh Hkh vf/kd`r gksaxsA  

8- dk;Z vf/kdrk ,oa dk;Z dks xfr iznku djus ds iz;kstukFkZ bl gsrq RHDS Lrj ls 
fo’ks"kK lsok;sa gk;j dh tk ldrh gSA  
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13131313---- lwphc) lwphc) lwphc) lwphc) vkiwfrZdrkZvkiwfrZdrkZvkiwfrZdrkZvkiwfrZdrkZ    ds nkf;Ro ds nkf;Ro ds nkf;Ro ds nkf;Ro     

1- lwphc) vkiwfrZdrkZ ds vf/kd`r baftfu;j }kjk d`"kd dk foLr`r losZ fd;k tkdj 
la;a= LFkkiu dk rduhdh Mªkbax@fMtkbZu rS;kj fd;k tkosxkA  

2- vkiwfrZdrkZ }kjk d`"kd dks la;a= Lkapkyu ,oa j[kj[kko dk eSU;wvy iznku fd;k 
tkosxk ,oa la;a= ds lexz fcUnqvks ij d`"kd izf’k{k.k vk;ksftr fd;k tkosxkA  

3- fMtkbZu ds vuqlkj flfoy dk;Z lEiUu djk;k tkosxkA  
4- vkiwfrZdrkZvksa }kjk izLrqr lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk ds ekWM;wy ekmafVx 

<kaps dh fMtkbZu izpfyr ok;q] osx] yksM dks rdfudh :i ls lgu djus ;ksX; gksA 
5- lkSj mtkZ iEi l;a= LFkkiuk ls iwoZ lEcfU/kr dEiuh }kjk d`"kd ds ikuh ds ty 

Lrj @miyC/krk dk fu/kkZj.k vius fo'ks"kK ls djokdj ;g lqfuf'pr djsxh dh 
fdl {kerk dk iEi lSV yxk;k tkosa] iEi dk pquko @LFkkiu mijkUr fu/kkZfjr 
ek=k esa ikuh dk fMLpktZ ugh gksus ij dEiuh dh ftEesnkjh gksxhA ¼layXu& 3l½   

6- la;a= ds ikVZl tokgj yky usg: jk"Vªh; lkSj mtkZ fe’ku ds ekin.Mksa ds vuqlkj 
gksxsaA  

7- lkSj isuy@ ekWM~;wy 125 WP  ;k blls vf/kd {kerk ds gksaxsA  
8- vkiwfrZdrkZ izR;sd vkiwfrZ fd;s tkus okys ekWM~;wy@ isuy dk IV-Curve DHDS  dks 

izLrqr djsxkA  
9- lwphc} vkiwfrZdrkZ }kjk vkiwfrZ fd;s tkus okys la;a= esa ;k lkFk fjeksV eksfuVfjax 

fLkLVe vfuok;Z :i ls fn;k tk;sxkA 
10- vkiwfrZr eky dk iw.kZ fooj.k o ekin.M] fMtkbZu o rdfeuk lEcfU/kr ftyk 

bdkbZ dks miyC/k djkuk gksxkA   
11- lwphc} vkiwfrZdrkZ }kjk funs'kky; Lrj ds ny ls izh&fMLisap fujh{k.k djok;k 

tkuk vfuok;Z gksxkA  
12- lwphc} vkiwfrZdrkZ }kjk izh&fMLisap fujh{k.k ds fy;s 15 fnol iwoZ funs'kky; dks 

lwfpr djuk gksxk o MNRE ds o"kZ 2015&16 ds fn'kk&funsZ'kkuqlkj o EOI 
¼bZvksvkbZ½ dh 'krksZ ds vuqlkj lkSj ÅtkZ iEi l;a=ksa ds vkiwfrZ fd;s tkus okys 
lkeku dh VsLV&fjiksVZ izLrqr djuh gksxhA   

13- Outsourcing fd, x;s lkeku ds L=ksr dh Li"V tkudkjh lwphc} vkiwfrZdrkZ }kjk 
nh tk;sxhA  

14- dk;kZns’k @iz’kklfud Lohd`fr ds 45 fnol es la;a= eky vkiwfrZ ,oa 20 fnol es 
LFkkiu dk;Z lEiUu djuk gksxkA fu/kkZfjr vof/k es fcuk fdlh ;qfDr laxr dkj.k 
ds foyEc dh fLFkfr es fu;ekuqlkj iSuYVh vafre Hkqxrku esa ¼45$20¾65656565½ ykxw 
gksxhA   

15- la;a= dh ikap o"kZ dh xkj.Vh rFkk blds i’pkr~ vkxkeh ikap o"kZ gssrq fodz; 
i’pkr~ lsok ¼After sales service½ iznku dh tkosxhA  

16- lwphc} vkiwfrZdrkZ@QeZ }kjk d`"kd ds [ksr ij LFkkfir lksyj iEi la;a= dh 
QsfUlax ¼fu/kkZfjr ekin.M vuqlkj½ dk dk;Z ,oa chek djok;k tk;sxkA vkiwfrZdrkZ 
QEkZ }kjk chek ls lEcfU/kr izfd;k esa nsjh gksus dh fLFkfr esa Loa; vius Lrj ij 
d`"kd dh leL;k dk lek/kku 7 fnol esa vfuok;Z :i ls fd;k tkuk lqfuf’pr 
djsaA  

17- la;= vkiwfrZdrkZ }kjk lHkh LVsd gksYMlZ ¼RHDS/DHDS/d`"kd½ dks lfoZl lsaVj dh 
tkudkjh miyC/k djokuh gksxhA 
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18- la;a= lapkyu o j[kj[kko lEcU/kh lkfgR; iqfLrdk ¼eSU;qvy½ tks fd d`"kd lqyHk 
fgUnh Hkk"kk es gks] ykHkkfFkZ;ksa dks iznku dh tkosxhA  

19- la;= vkiwfrZdrkZ }kjk dLVej ds;j lsUVj LFkkfir fd;k tkosxk rFkk Vksy Qzh ucaj 
dh tkudkjh izR;sd LVsd gksYMj dks miyC/k djkuh gksxhA 

20- foxr~ o"kksZ ds lkFk&lkFk pkyw foÙkh; o"kZ ds nkSjku LFkkfir dqy la;a=ks dh la[;k 
ftyk fo’ks"k es 100 ;k blls vf/kd gksus dh fLFkfr es lEcfU/kr ftyk eq[;ky; ij 
dLVej ds;j lsUVj LFkkfir fd;k tkuk vko’;d gksxkA bl dsUnz ij de ls de 
,d rdfudh O;fDr j[kk tk;sxk ftlds uke] eksckbZy uEcj o iRkk lEcfU/kr 
ftyk bdkbZ] ykHkkFkhZ o osclkbZV ij miyC/k djkuk gksxkA  

21- vxj dk;Znk;h QeZ }kjk jkTkLFkku es foxr~ o"kksZ lfgr pkyq foÙkh; o"kZ rd 500 
;k blls vf/kd la;a= dj fy;ss gS rks t;iqj eq[;ky; ij dLVej ds;j lsUVj 
LFkkfir djuk gksxk ftles de ls de 5 rdfudhdehZ gksxsA buds uke] eksckbZy 
uEcj o irs lEcfU/kr d`"kd] ftyk bdkbZ] eq[;ky; rFkk osclkbZV ij miyC/k 
djkuk gksxkA  

22- LFkkfir fd;s tkus okys la;a=ks ds MkVk vko’;drkuqlkj foHkkxh; osclkbZV ij 
viyksM djus gksxsA ;s MkVk izR;sd eghus ds izFke fnol RkFkk u;s la;a= LFkkiu ds 
nl fnol es vko’;d :i ls v|ru ¼viMsV½ fd;k tkosxkA  

23- dk;Znk;h QeZ }kjk LFkkfir la;a=ks dk izR;sd frekgh ¼viSzy&tqu] tqykbZ&flrEcj] 
vDVwcj&fnlEcj o tuojh&ekpZ½ ds nkSjku fujh{k.k djuk gkssxk rFkk bldh lwpuk 
ftyk bdkbZ dks izLrqr djuh gksxhA  

24- dk;Znk;h QeZ }kjk d`"kdksa dks j[kj[kko ¼esUVhusal½ o ;kstuk lEcU/kh tkudkjh 
iznku dh tkosxhA  

25- dk;Znk;h QeZl ds Lrj ls j[kj[kko lEcU/kh Clauses dh xEHkhjrk ls ikyuk 
lqfuf’pr dh tkosxhA ftlls ykHkkfFkZ;ksa dks la;a= es fdlh izdkj ds QkYV dh 
fLFkfr es b/kj&m/kj pDdj u dkVuk iMsaA  

26- fdlh izdkj ds QkYV dh lwpuk Mkd] VsyhQksu] QSDl] bZ&esy ;k vU; rjhds ls 
izkIr gksus dh fLFkfr esa rhu dk;Z fnolksa es vko’;d :i ls lkbZV Hkze.k vkfn 
tfj;s ls bl ij dk;Zokgh dh tkosxhA  

27- dk;Znk;h QeZ ls vis{kk dh tkrh gS fd og leqfpr ek=k es Lis;j ikVZ dk LVkWd 
j[ks ftlls dh la;a= f’kdk;r ds 5 fnol es vko’;d :i ls iqu% pkyq fd;k tk 
ldsaA  

28- la;a=ks ds j[kj[kko dk;Z ds foQyrk dh fLFkfr esa QeZ dh cSad xkj.Vh fjoksd dh 
tk ldsxh rFkk ikWp ;k blls vf/kd la;a=ks ds j[kj[kko dh foQyrk ij QeZ dks 
dkyh lwph es Mkys tkus dh dk;Zokgh dh tk ldsxh] ftlds fu.kZ; dk vafre 
vf/kdkjh fe’ku funs’kd] ;k lnL; lfpo] RHDS dks gksxkA   

    

14141414---- d`"kd ds d`"kd ds d`"kd ds d`"kd ds nkf;Ro nkf;Ro nkf;Ro nkf;Ro     

1- vkosnu&i= ds lkFk vko’;d nLrkost izLrqr djuk rFkk HDS dk;kZy; esa d`"kd 
fgLlk jkf’k tek djokukA 

2- la;a= dh eky vkiwfrZ ,oa LFkkiu gsrq LFky ¼Nk;k jfgr de ls de 60 oxZ-eh-½ ,oa 
ty L=ksr miyC/k djokukA  

3- HkkSfrd lR;kiu o vU; fujh{k.k ds le; ykHkkFkhZ ;FkklEHko Loa; ;k vU; ifjokj 
ds ftEesnkj lnL; dh mifLFkfr lqfuf’pr djsxkA  
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4- la;a= dk chek dk;Znk;h QeZ }kjk djok;k tk;sxkA lkSyj iEi l;a= ds mfpr 
j[k& j[kko ,oa lqj{kk dh leLr ftEesnkjh d`"kd dh gksxhA  

5- LFkkfir lkSj iEi la;a= dk lapkyu d`"kd }kjk fo|qr@fctyh dusD'ku ls ugh 
fd;k tkosxk] ik;s tkus dh fLFkfr esa dk;Zokgh vey esa yk;h tkosxhA    

6- d`"kd }kjk la;a= ds [kqnZ&cqnZ djus dh fLFkfr esa lEcfU/kr d`"kd ds fo:n 
fu;ekuqlkj fof/kd dk;Zokgh vey es yk;h tkosxh rFkk la;a= gsrq tkjh dh xbZ 
vuqnku jkf’k olwyh ;ksX; gksxhA  

7- f=&ikVhZ vuqcU/kA    
    
15151515---- ;kstuk ;kstuk ;kstuk ;kstuk dh dh dh dh fjeksV fjeksV fjeksV fjeksV ekWfuVfjax &ekWfuVfjax &ekWfuVfjax &ekWfuVfjax &        

;kstuk dh ekWfuVfjax gsrq ,e,uvkjbZ }kjk tkjh o"kZ 2016&17 fn'kk&funsZ'kkuqlkj lwphc} 
vkiwfrZdrkZ }kjk la;a= LFkkiuk ds lkFk fjeksV ekssusVfjax flLVe vko';d :i ls LFkkfir 
djuk gksxkA fjeksV ekWfuVfjax flLVe lkSj mtkZ iEi LFkkiuk dk vko';d vax gksxk o 
blds fcuk lwphc} vkiwfrZdrkZ QeZ dks vuqnku ns; ugh gksxkA jkT; ,oa ftyk Lrj ij 
fjeksV ekWfuVfjax fLkLVe ls iEi lapkyu lEcU/kh vko';d lwpukvksa dh ekWfuVfjax gsrq 
ikloMZ lwphc} vkiwfrZdrkZ QEkZ }kjk foHkkx dks miyC/k djkus gksxssaA  
(Provision for remote monitoring of the installed pumps must be made in the controllers or the inverters 
either through an integral arrangement or through an externally fitted arrangement. It should be possible 
to ascertain the daily water output, the power generated by the PV array, the UP TIME of the pump 
during the year, Number of days the pump was unused or under breakdown/repairs.)     
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^^gkbZVsd m|kfudh@d`f"k gsrq lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk 2017&18**  1- Hkwfedk  jkT; es lkSj mtkZ dh vikj lEHkkouk dks /;ku esa j[krs gq;s d`f"k {ks= es xSj&ikjEifjd ,oa i;kZoj.k fe= mtkZ ds mi;ksx gsrq m|ku foHkkx }kjk jkT; ds d`"kdksa gsrq lkSj mtkZ vk/kkfjr iEi ifj;kstuk dk fdz;kUo;u foRrh; o"kZ 2017&18 esa fd;k tk jgk gSA ;g ifj;kstuk tokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½ rFkk jkT; ;kstuk ds rgr~ fdz;kfUor dh tkosxhA ifj;kstuk dk fdz;kUo;u Lo:i bl izdkj gS &    2- d`"kd p;u ik=rk  d`"kd p;u fuEu ik=rk ds vk/kkj ij fd;k tkuk gS%&  lkSyj iEi la;a= 3 HP   1- d`"kd ds ikl U;wure 0-5 gSDVs;j dk Hkw&LokfeRo gksA  2- d`"kd }kjk flpakbZ gsrq fMªi@fefu fLizdayj @fLizdayj la;a= vko';d :i ls dke es fy;k tkosaA  3- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSTk ;k Hkwfexr ty L=ksr ¼vf/kdre 100 ehVj xgjkbZ½ dh O;oLFkk gks A mDRk ty laxzg.k <+kpksa dh U;wure laxzg.k {kerk fuEukuqlkj gks &   dz-la- <+kpk U;wure {kerk ¼?ku ehVj es½ 1- ty laxzg.k <kapk 1000 2- fMXxh 400 3- QkeZ iks.M 1000 4- ty gkSTk ¼lCth@cxhps gsrq½ 50 5- ty gkSt ¼lajf{kr [ksrh gsrq ½ 20  4- d`"kd }kjk mPp m|kfudh ;Fkk xzhu gkml@'ksMusV gkml~@yks&VuYl~ ¼U;wure 1000 oxZ ehVj½ ;k fMªi ij lfCt;kW@Qwy@Qyks|ku@d`f"k Qly ¼U;wure 0-5 gS0½  fy;s tk jgs gksA feuh fLizdayj@fLizdayj ij 0-5 gS- {ks= esa m|kfudh@d`f"k Qly ysus okys d`"kd Hkh ik= gksxsA  5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k tk ldsxkA 6- lrgh ty L=ksr ftlesa fMXxh] lkeqnkf;d iks.M] ty gkSt vkfn vkrs gS] ds fy;s rduhdh :i ls 3 ,pih ds lkSj mtkZ iEi l;a= gh mfpr gSA bl dkj.k lrgh ty L=ksr okys d`"kdksa dks 3 ,pih ds lkSj mtkZ iEi l;a=ksa ij gh vuqnku ns; gksxkA 7- ;FkklEHko y?kq ,oa lhekUr d`"kdksa dks izkFkfedrk nh tkosaA 
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8- lrgh ty L=ksr ftlesa fMXxh] lkeqnkf;d iks.M] ty gkSt vkfn ij tks d`"kd viuh vko';drk vuqlkj ,oa LosPNk ls 5 ,pih] 7-5 ,pih ;k 10 ,pih ds lkSj mtkZ iEi l;a= yxkuk pkgrs gS] ,sls d`"kdksa dks lkSj mtkZ iEi l;a=ks ij vuqnku 3 ,pih ds iEi l;a= ij ns; vuqnku ds cjkcj gksxkA 'ks"k jkf'k d`"kd Lo;a ds Lrj ij ogu djsxkA    lkSyj iEIk la;= 5 HP  1- d`"kd ds ikl U;wure 1-0 gSDV;j ;k blls vf/kd dk Hkw&LokfeRo gksaA 2- d`"kd }kjk U;wure 2000 oxZ ehVj mPp m|kfudh xzhu gkml@'ksMusV gkml@yks&VuYl~ ;k U;wure 0-75 gSDV;j esa fMªi ij lfCt;kW@Qwy@ Qyks|ku@d`f"k Qly fy;s tk jgs gksaA 3- feuh fLizadyj@fLizdayj ij U;wure 0-75 gSDVs;j {ks= esa m|kfudh@d`f"k Qly ysus okys d`"kd Hkh ik= gksxsA  4- d`"kd ds ikl ty laxzg.k <kapk] fMXxh] QkeZ iks.M] ty gkSt ;k Hkwfexr ty L=ksr ¼vf/kdre 100 ehVj xgjkbZ½ dh O;oLFkk gksaA mDr~ ty laxzg.k <kpksa dh U;wure laxzg.k {kerk fuEukuqlkj gks %& Ø-l- <kpka U;wure {kerk  ¼?ku ehVj esa½ 1- ty laxzg.k <kapk 1500 2- fMXxh 800 3- QkeZ ikS.M 1500 4- ty gkSt ¼lCth@cxhps gsrq½ 75 5- ty gkSt ¼ljf{kar [ksrh gsrq½ 40  5- lajf{kr [ksrh viukus okys d`"kdksa dks izkFkfedrk ls p;fur dj ykHkkfUor fd;k tk ldsxkA 6- ;FkklEHko y?kq ,oa lhekUr d`"kdksa dks izkFkfedrk nh tkosaA  7- Hkwfexr ty L=ksr ftlesa dqvka ,oa V~;wcoSy@uydwi vkfn ij tks d`"kd viuh vko';drk vuqlkj ,oa LosPNk ls 7-5 ,pih ;k 10 ,pih ds lkSj mtkZ iEi l;a= yxkuk pkgrs gS] ,sls d`"kdksa dks lkSj mtkZ iEi l;a=ks ij vuqnku 5 ,pih ds iEi l;a= ij ns; vuqnku ds cjkcj gksxkA 'ks"k jkf'k d`"kd Lo;a ds Lrj ij ogu djsxkA     3- lkSj mtkZ iEi l;a= gsrq izkFkfedrk] lapkyu izfd;k ,oa vuqnku%& o"kZ 2017&18 ds fn'kk&funsZ'kkuqlkj loZizFke ftyk m|ku dk;kZy; esa iwoZ esa yfEcr vkWu ykbZu i=kofy;ks dk fuLrkj.k fd;k tkosaA o"kZ 2017&18 esa lkSj mtkZ iEi l;a=ksa ij vuqnku fuEukuqlkj ns; gksxk%&   1- d`"kd ftuds }kjk d`f"k fo|qr dusD'ku gsrq o"kZ 2016&17 rd ¼vuqlwfpr tkfr ,oa vuqlwfpr tutkfr ds d`"kdksa ij o"kZ 2016&17 dh ck/;rk ykxw ugh gksxh½ fo|qr foHkkx ¼fMLdkWe½ esa vkosnu dj j[kk gS o d`"kd dk uke d`f"k fo|qr dusD'ku gsrq fMLdkWe dh lwph esa gS rFkk d`"kd d`f"k fo|qr dusD'ku vkosnu lefiZr djus dks lger gS ,sls d`"kdksa dks ;kstuk vUrxZr Hkkjr ljdkj ¼MNRE½ }kjk 3 ,pih ij ns; 25 izfr'kr o 5 ,pih ij ns; 20 izfr'kr vuqnku ds vykok vk/kkj ykxr dk 45 izfr'kr vfrfjDr vuqnku jkT; ;kstuk ls ns; gksxkA bl izdkj dqy ns; 
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vuqnku 3 ,pih l;a= ij 70 izfr'kr o 5 ,pih l;a= ij 65 izfr'kr gksxkA bl Js.kh ds d`"kdksa dks layXu izi=& 3 n I esa lEcfU/kr fMLdkWe ls izek.k i= izkIr djuk gksxk o layXu izi= 2 ¼c½ ij d`"kdksa dks 'kiFk i= nsuk gksxkA   bl Js.kh vUrxZr ykHkkfUor d`"kdksa dh lwph ftyk dk;kZy; }kjk lEcfU/kr fo|qr fOkHkkx dks Hksth tkosxh ,oa Hkfo"; esa mUgs dHkh Hkh vuqnkfur d`f"k fo|qr dusD'ku ns; ugh gksxkA  2- d`"kd] ftuds ikl d`f"k fo|qr dusD'ku ugh gS o u gh d`"kd }kjk fMLdkWe esa d`f"k fo|qr dusD'ku gsrq o"kZ 2016&17 rd vkosnu fd;k x;k gSA ,sls d`"kdksa dks ;kstuk vUrxZr Hkkjr ljdkj ¼MNRE½ }kjk 3 ,pih ij ns; 25 izfr'kr o 5 ,pih ij ns; 20 izfr'kr vuqnku ds vykok vk/kkj ykxr dk 30 izfr'kr vfrfjDr vuqnku jkT; ;kstuk ls ns; gksxkA bl izdkj dqy ns; vuqnku 3 ,pih l;a= ij 55 izfr'kr o 5 ,pih l;a= ij 50 izfr'kr gksxkA bl Js.kh ds d`"kdksa dks layXu& 3 n II esa lEcfU/kr fMLdkWe ls izek.k i= izkIr djuk gksxk o layXu izi= 2 ¼c½ ij d`"kdksa dks 'kiFk i= nsuk gksxkA   d`"kd }kjk izek.k i= izLrqr ugh djus dh fLFkfr esa d`f"k fo|qr dusD’ku ugh gksus dk 'kiFk&i= ¼50 :- ukWu&T;wfMf’k;y LVkEi½ nsuk gksxk ,oa 'kiFk&i= ds vk/kkj ij lEcfU/kr ftykf/kdkjh }kjk d`"kdksa dh lwph lR;kiu gsrq ftys ds fMLdkWe dk;kZy; dks fHktok;h tkosaA lwph ds lR;kiu ds vk/kkj ij vuqnku gsrq iz’kklfud Lohd`fr tkjh dh tkosaA   bl Js.kh vUrxZr ykHkkfUor d`"kdksa dh lwph ftyk dk;kZy; }kjk lEcfU/kr fo|qr fOkHkkx dks Hksth tkosxh ,oa Hkfo"; esa mUgs d`f"k fo|qr dusD'ku LFkkiuk ij vuqnku ns; ugh gksxkA    3- d`"kd] ftuds ikl orZeku esa d`f"k fo|qr dusD'ku gS@ iwoZ esa lkSj iEi ifj;kstuk vUrxZr vuqnku izkIr dj fd;k gS] mUgsa lkSj mtkZ iEi l;a= LFkkiuk ij vuqnku ns; ugh gksxkA   4- p;fur ftys ,oa y{;  ifj;kstuk ds rgr~ jkT; ds leLr ftyksa gsrq MNRE] Hkkjr ljdkj ls izkIr y{;ksa vuqlkj 5000 lkSj mtkZ vk/kkfjr iEi la;a= ¼2500 lkSj mtkZ iEi l;a= 3 ,pih ,oa 2500 lkSj mtkZ iEi l;a= 5 ,pih½ LFkkfir djok;s tkus izLrkfor gSA ftysokj y{;ksa dk vkoaVu fuEukuqlkj gS &   dza-la+ ftyk vkoafVr y{; ¼la[;k esa½ 3 ,pih 5 ,pih ;ksx lk vtk vttk ;ksx lk vtk vttk ;ksx lk vtk vttk ;ksx 1 vtessj 40 10 11 61 72 10 11 93 112 20 22 154 2 vyoj 24 6 6 36 24 6 6 36 48 12 12 72 3 ck¡lokM+k 7 4 6 17 25 5 10 40 32 9 16 57 4 ckjka 1 1 1 3 10 0 0 10 11 1 1 13 5 ckM+esj 40 13 15 68 95 12 15 122 135 25 30 190 6 Hkjriqj 2 1 1 4 10 0 0 10 12 1 1 14 7 HkhyokM+k 33 8 6 47 50 9 7 66 83 17 13 113 8 chdkusj 330 126 97 553 35 7 0 42 365 133 97 595 9 cw¡nh 14 3 3 20 24 4 3 31 38 7 6 51 
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 dza-la+ ftyk vkoafVr y{; ¼la[;k esa½ 3 ,pih 5 ,pih ;ksx lk vtk vttk ;ksx lk vtk vttk ;ksx lk vtk vttk ;ksx 10 fpÙkkSM+x<+ 25 11 8 44 40 11 9 60 65 22 17 104 11 pw: 71 24 18 113 92 24 18 134 163 48 36 247 12 nkSlk 4 1 1 6 13 1 2 16 17 2 3 22 13 /kkSyiqj 1 1 1 3 10 1 1 12 11 2 2 15 14 Mawxjiqj 6 3 3 12 21 5 10 36 27 8 13 48 15 guqekux<+ 351 58 10 419 25 2 7 34 376 60 17 453 16 t;iqj 15 15 15 45 360 72 85 517 375 87 100 562 17 tSlyesj 65 19 14 98 50 19 15 84 115 38 29 182 18 tkykSj 100 37 21 158 70 30 22 122 170 67 43 280 19 >kykokM+ 3 1 0 4 10 1 1 12 13 2 1 16 20 >qa>wauw 13 10 12 35 70 25 13 108 83 35 25 143 21 tks/kiqj 25 9 5 39 50 10 5 65 75 19 10 104 22 djkSyh 1 1 1 3 10 0 0 10 11 1 1 13 23 dksVk 6 1 2 9 25 2 2 29 31 3 4 38 24 ukxkSj 10 2 2 14 25 3 2 30 35 5 4 44 25 ikyh 20 6 5 31 39 6 5 50 59 12 10 81 26 izrkix<+ 18 5 3 26 25 5 4 34 43 10 7 60 27 jktlean 22 4 3 29 21 4 3 28 43 8 6 57 28 lokbZ ek/kksiqj 14 3 7 24 21 4 8 33 35 7 15 57 29 lhdj 10 6 4 20 56 6 5 67 66 12 9 87 30 fljksgh 25 16 13 54 104 17 14 135 129 33 27 189 31 Jhxaxkuxj 320 85 3 408 31 7 0 38 351 92 3 446 32 Vksad 20 20 20 60 200 55 58 313 220 75 78 373 33 mn;iqj 20 9 8 37 65 10 8 83 85 19 16 120 ;ksx  1656 519 325 2500 1778 373 349 2500 3434 892 674 5000  vkoafVr y{;ksa ds vuqlkj fdlh ftysa fo’ks"k esa izkfIr@ekWx u gksus dh fLFkfr es y{;ksa dk gLrkraj.k ekax vuqlkj vU; ftyksa dks fd;k tk ldsxkA y{;ksa dh izkfIRk esa d`"kd Js.kh vuqlwfpr tkfr o vuqlwfpr tutkfr dks okafNRk ykHk iznku fd;k tkosaA   5- vuqnku i=kofy;ksa ds lkFk yxk;s tkus okys nLrkost&  1- vkosnu&i= e; ykHkkFkhZ dh ikliksVZ lkbZt QksVks ¼layXud&1½ 2- d`"kd dk vk/kkj dkMZ@Hkkek'kkg dkMZ dh Nk;k izfr 3- d`"kd 'kiFk&i= ¼layXud&2 v ,oa 2 c½  4- vkosnu ik=rk lR;kiu izek.k&i= ¼lyXud &3 c½ 5- lkSj iEi gsrq dk;Znk;hZ QEkZ }kjk rduhdh fjiksVZ ¼lyXud &3 l½ 6- lEcfU/kr fMLdkWe es d`f"k dUksD’ku izkIr djus dh lwph esa vadu gksus ;k u gksus dk izek.k&i= ¼lyXud &3 n I, II½ 7- Hkwfe dh tekcanh ;k iklcqd dh izfrfyfi ¼Hkw&LokfeRo½  8- flapkbZ L=ksr  9- f=&ikVhZ vuqcU/k ¼layXud&4½ 10- lwphc) vkiwfrZdŸkkZ QEkZ dk fcy@ izQksekZ buokWbl@ dkWVs'ku ,oa fMtkbZu esi  6- iEi {kerk fu/kkZj.k o rduhdh ekin.M 1- 0-5 gSDVs;j o blls vf/kd dk Hkw LokfeRo % 3 HP  
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2- 1-00 gSDVs;j o blls vf/kd dk Hkw&LokfeRo % 5 HP  3- vf/kd Hkw&LokfEkRo ds d`"kdksa }kjk de {kerk iEi dh ekax gksus ij rnkuqlkj {kerk dk la;a= fn;k tk ldrk gSA  4- la;a=ks ds rduhdh ekin.M ,oa fofHkUUk iEil~ okafNr ty fMLpktZ ekin.M ,e,uvkjbZ ds o"kZ 2017&18 ds fn'kk&funsZ'kkuqlkj ,oa bZvksvkbZ dh 'krksZ ¼Ldksi vkWQ odZ½ ds vuqlkj jgsxsaA  5- jkT; ds MkdZ tksul~ esa losZ ds vuqlkj iwoZ esa LFkkfir uydwi@ dqvksa ij gh lkSj mtkZ iEi la;a= ns; gksxsaA u, uydwi @dqvksa gsrq l{ke Lrj ij vuqefr fy;s tkus ds mijkUr gh lkSj mtkZ iEi la;a= dh i=koyh yh tkosxhA 6- lrgh ty L=ksr ftlesa fMXxh] lkeqnkf;d iks.M] ty gkSt vkfn ds fy;s rduhdh :i ls 3 ,pih ds lkSj mtkZ iEi l;a= lgh dk;Z djrs gS] bl dkj.k ls lrgh ty L=ksrksa ij 3 ,pih ds lkSj mtkZ iEi l;a= gh LFkkfir djok;s tkosxsA  7- d`"kd dk [ksr tgka ij og lkSj mtkZ iEi l;a= LFkkfir djokuk pkgrk gS] og fxzM ¼ikoj gkml½ ls de ls de 300 ehVj nwjh ij gksuk vko';d gSA    7- lwphc} vkiwfrZdÙkkZ QeZ ifj;kstuk ds fdz;kUo;u gsrq pkyw foÙkh; o"kZ ds nkSjku lwphc} vkiwfrZdrkZ QeZl~ dk p;u izfdz;k/khu gS tks fd 'kh/kz lwfpr fd;k tkosxkA     8- vuqnku 
 1- lksyj iEi ifj;kstuk gsrq vk/kkj nj dk 70@65@55@50 izfr’kr vuqnku ns; gksxkA 2- ifj;kstuk ds rgr tokgj yky usg: jk"Vªh; lkSj fe’ku ¼JLNNSM½ ls ns; vuqnku o"kZ 2017&18 gsrq uohu ,oa uohdj.kh; ÅtkZ ea=ky; ¼MNRE½] Hkkjr ljdkj }kjk 3 ,pih ij 25 izfr'kr o 5 ,pih ij 20 izfr'kr vuqnku ns; gS ,oa 3 ,pih o 5 ,pih ds la;a=ksa ij jkT; ;kstuk vUrxZr 30@45 izfr’kr vfrfjDr vuqnku ns; gksxkA 3- vuqnku dk d`"kd Js.khokj foLr`r fooj.k fn'kk&funsZ'kks ds fcUnq la[;k 3 ij fn;k x;k gSA  4- uohu ,oa uohdj.kh; ÅtkZ ea=ky; ¼MNRE½] Hkkjr ljdkj ds o"kZ 2017&18 ds fn'kk&funsZ'kkuqlkj lkSj mtkZ iEi l;a=ksa ij vuqnku dsoy mUghsa d`"kdksa dks fn;k tkuk izLrkfor gS ftuds ikl Mhty iEi lsV gS ;k ÅtkZ dk vU; dksbZ L=ksr flapkbZ gsrq ugh gSA ftu d`"kdksa ds ikl iwoZ esa d`f"k fo|qr dusD'ku gS@ iwoZ esa lkSj iEi ifj;kstuk vUrxZr vuqnku izkIr dj fd;k gS mUgsa dksbZ vuqnku ns; ugh gksxkA    9- vk/kkj nj  foÙkh; o"kZ 2017&18 gsrq vk/kkj njksa dk fu/kkZj.k izfdz;k/khu gSA foHkkx }kjk 'kh?kz gh vk/kkj nj tkjh dj nh tk;sxhA          
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10- vuqnku izfdz;k  1- lksyj iEIk lsV gsrq m|ku foHkkx ;k RHDS ls lwphc}@vuqeksfnr QeZ }kjk LFkkiuk ij gh vuqnku ns; gksxkA 2- d`"kd }kjk fu/kkZfjr vkosnu i= e; okafNr nLrkost lEcfU/kr {ks= ds d`f"k@ m|ku foHkkx dk;kZy; esa Lo;a@d`f"k i;Zos{kd@lgk;d d`f"k vf/kdkjh@cSad@ vkiwfrZdrkZ Mhyj@vkiwfrZdŸkkZ QEkZ ds ek/;e ls izsf"kr fd;k tkoasA vkiwfrZdrkZ p;u lEcfU/kr d`"kd Lrj ls fd;k tkosxkA 3- vkosnu ds le; d`"kd }kjk iEi {kerk@ ekmfUVx <kaps dk izdkj ¼esU;wvy Vªsdj @vkWVks Vªsdj½ rFkk QsfUlx vfuok;Z ,oa MksesfLVd ykbZfVax flLVe dk fodYi vko';d :i ls iznku fd;k tk;sxkA  4- jkT; ds MkdZ tksul~ esa iwoZ esa LFkkfir uydwi@dqvksa ij gh lkSj mtkZ iEi la;a= LFkkiuk ij vuqnku ns; gksxkA  5- d`"kd }kjk vkosnu i= ds lkFk vko';d nLrkostksa ds vykok ik=rk lR;kiu izek.k i= ,oa fo|qr foHkkx }kjk tkjh izek.k&i=@ d`f"k fo|qr dusD’ku ugh gksus dk 'kiFk&i= 50 :- ukWu&T;wfMf’k;y LVkEi ¼50@55 izfr’kr vuqnku Js.kh ds fy,½ fu/kkZfjr izi= esa lyXu djuk gksxk] rkfd la;= LFkkiuk izfdz;k esa foyEc uk gksA  6- ftyk m|ku vf/kdkjh }kjk lkSj mtkZ vk/kkfjr iEi ifj;kstuk ds vUrxZr p;fur d`"kdks dks i= }kjk lwfpr fd;k tk;sxk ,oa d`"kdks dh lwph dk;kZy; uksfVl cksMZ ij pLik dh tkosxhA   7- vuqeksfnr lwph ds vuqlkj ftyk gksfVZdYpj MoyiesUV lkslk;Vh (DHDS) }kjk p;fur d`"kd ls vkiwfrZdrkZ dk;Znk;h QeZ dk dksVs'ku izLrqr djus ds mijkUr] iz’kklfud Lohd`fr fu/kkZfjr izi= ¼layXu 5½ es fudkyh tkosxhA iz’kklfud Lohd`fr dh izfr rr~ fnol dks m|ku funs’kky;] [k.Mh; mi funs’kd m|ku o lEcfU/kr vkiwfrZdrkZ QeZ dks QSDl@bZ&esy }kjk izsf"kr dh tkosxhA  8- iz’kklfud Lohd`fr mijkar d`"kd fgLlk jkf’k d`"kd }kjk dsoy ftyk gksfVZdYpj MoyiesUV lkslk;Vh (DHDS) dks tek djkbZ tk;sxhA bl nkSjku la;a= iznkrk }kjk lkbZV dk foLr`r losZ{k.k dk;Z lEiUu fd;k tkosxkA 9- p;fur d`"kd }kjk d`"kd fgLlk jkf'k] dsoy ftyk gksfVZdYpj MoyiesUV lkslk;Vh (DHDS) dks tek djkus ds mijkar DHDS Lrj ls dk;kZns’k tkjh fd;k tk;sxk ¼layXud &6½A  10- lEcfU/kr~ ftyk bdkbZ }kjk dk;kZns’k ds lkFk tkjh d`"kd fgLlk jkf’k ¼cSad xkj.Vh izLrqr djus ij½ dk Lohd`fr dzekad] fnukad ,oa jkf’k dk fooj.k dk;kZns'k esa vafdr fd;k tkosaA 11- lEcfU/kr~ ftyk bdkbZ }kjk dk;Znk;h QeZ ds i{k esa dk;kZns’k tkjh djus mijkar dk;Znk;h QeZ }kjk ¼vf/kdre 45 fnol½ eky&vkiwfrZ dh tkosxhA  12- lEcfU/kr ftykf/kdkjh }kjk funs’kky; dks lkeku&vkiwfrZ dk lR;kiu dj lwpuk fu/kkZfjr izi= ¼ifjf'k"B 7-I & II½ es fHktokuk gkssxk rkfd lkeku&vkiwfrZ dk vuqnku Hkqxrku fd;k tk ldsaA  13- lEcfU/kr lwphc) vkiwfrZdrkZ QeZ }kjk LFkkiUk dk;Z ¼dk;kZns’k tkjh gksus ds       45 fnol esa vkiwfrZ o 20 fnu esa LFkkiUu dk;ZZ½ lEiUu djuk gksxkA  
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14- DHDS Lrj ls la;a= LFkkiUkk ds 7 fnol eas la;a= dk fu/kkZfjr izi= vuqlkj HkkSfrd lR;kiu fd;k tkosa ¼layXu 8 I & II½A HkkSfrd lR;kiu dh vko’;drk ds vuqlkj funs'kky; Lrj ls vfrfjDr nyksa dk xBu fd;k tk ldsxkA  15- HkkSfrd lR;kiu dh fjiksVZ lacaf/kr ftyk bdkbZ;ksa }kjk fu/kkZfjr izi= ¼ifjf'k"B& 9] 8 I & II½ es funs’kky; dks izLrqr dh tkosxhA ftlls vafre pj.k dk vuqnku Hkqxrku lEiUu fd;k tk ldsaA  16- lkSj mtkZ iEi ifj;kstuk ds izpkj& izlkj dks c<kok nsus o rduhdh igyqvksa dh tkudkjh nsus gsrq d`f"k vuqla/kku dsUnz@d`f"k foKku dsUnz@jktgal ulZjh@ ljdkjh d`f"k QkeZ ij Hkh lkSyj iEi LFkkfir djus ij fu;ekuqlkj vuqnku ns; gksxkA   11- d`"kd fgLlk ,oa vuqnku jkf'k dk Hkqxrku  1- Hkqxrku  & DHDS@m|ku funs’kky; }kjk lEcfU/kr~ vkiwfrZdrkZ QeZ dks 2 pj.kksa esa fd;k tkosxk &  ¼v½ dk;kZns'k ds lkFk DHDS ¼ftyk gksVhZdYpj MoyiesaaV lkslk;Vh½ esa tek d`"kd fgLlk jkf'k dk vfxze Hkqxrku dsoy 90 fnu dh cSad xkjUVh ds fo:} gh ns; gksxkA lwphc} vkiwfrZdrkZ }kjk 90 fnu dh cSad xkjUVh d`"kd fgLlk jkf'k ds cjkcj ftyk gksVhZdYpj MoyiesaaV lkslk;Vh ds uke ftyk dk;kZy; esa tek djokuh gksxhA  lwphc} vkiwfrZdrkZ }kjk cSad xkjUVh ugh nsus ij d`"kd fgLlk jkf'k dk Hkqxrku lkSj mtkZ iEi l;a= dh eky vkiwfrZ ij DHDS ¼ftyk gksVhZdYpj MoyiesaaV lkslk;Vh½ }kjk fd;k tkosxkA     ¼c½ la;a= vkiwfrZdrkZ }kjk l;a= ds ikap o"kZ lgh lapkyu dh xkj.Vh ds isVs la;a= ykxr dh 10 izfr’kr cSad xkj.Vh ds :i es m|ku funs'kky; dks izLrqr djus ij ,oa d`"kd ds [ksr ij eky&vkiwfrZ mijkar m|ku funs'kky; }kjk l;a= dh vk/kkj ykxr dk jkT; ;kstuk ls vfrfjDr vuqnku ¼45@30 izfr'kr½ dk Hkqxrku ns; gksxkA   eky&vkiwfrZ ij vf/kdre Hkqxrku] vk/kkj ykxr dk 80 izfr'kr rd] tks fd d`"kd fgLlk jkf'k ¼DHDS }kjk ns;½ ,oa vuqnku jkf'k ¼RHDS }kjk ns;½ dks feykdj gks ldrk gSA    ¼l½ vafre Hkqxrku tks fd vk/kkj ykxr dk 25@20 izfr’kr gksxk ¼ts,u,u,l,e en ls MNRE ds fn'kk&funsZ'kkuq'kkj½ m|ku funs’kky; }kjk fuEukuqlkj lkSj mtkZ iEi l;a= dh lQy LFkkiuk mijkar ns; gksxk %&      1- d`"kd [ksr ij lQyrk iwoZd l;a= LFkkiu dk;Z iw.kZ djus ijA 2- fu/kkZfjr ny }kjk lkSj mtkZ iEi la;a= dk HkkSfrd lR;kiu djus ijA    12- HkkSfrd lR;kiu  1- Ekky&vkiwfrZ o lQyrkiwoZd LFkkiu dk;Z dk HkkSfrd lR;kiu 7 fnol esa fd;k tkosA  2- eky&vkiwfrZ dk HkkSfrd lR;kiu lgk;d d`f"k vf/kdkjh@ d`f"k vf/kdkjh@ lgk;d funs’kd@ mifuns’kd Lrj ds de ls de ,d vf/kdkjh }kjk fd;k tkosaA  
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3- d`f"k i;Zos{kd }kjk eky&vkiwfrZ dk HkkSfrd lR;kiu djus ij lgk;d funs’kd@ mifuns’kd Lrj ds de ls de ,d vf/kdkjh }kjk izfr gLrk{kfjr dh tkosaA      4- LFkkfir la;a= ds HkkSfrd lR;kiu 3 lnL;h; ny }kjk fd;k tkosxkA blesa d`f"k@ m|ku foHkkx ds lgk;d d`f"k vf/kdkjh Lrj ;k blls mij ds nks vf/kdkjh rFkk ,d lnL; vfHk;Urk RRECL /mtkZ foHkkx@ xzkeh.k fodkl foHkkx@ ftyk dysDVj }kjk ukfer lgk;d vfHk;ark @RHDS }kjk ukfer gksxkA  5- HkkSfrd lR;kiu ;FkklEHko mifuns’kd d`f"k@ m|ku ;k lgk;d funs’kd d`f"k@ m|ku dh mifLFkfr esa gksA  6- LFkkfir lkSj mtkZ iEi l;a= dh QksVks esa HkkSfrd lR;kiu fnukad vafdr djsa ,oa lkSj mtkZ iEi l;a= dh HkkSfrd lR;kiu fjiksVZ ds lkFk lw{e flapkbZ l;a= dh QksVksa Hkh lR;kfir dj fHktok;k tkuk lqfuf'pr djkosaA  7- HkkSfrd lR;kiu gsrq lgk;d d`f"k vf/kdkjh Lrj ds lkFk blls mij ds d`f"k foHkkx@ ftyk ifj"kn~ ds vf/kdkjh Hkh vf/kd`r gksaxsA  8- dk;Z vf/kdrk ,oa dk;Z dks xfr iznku djus ds iz;kstukFkZ bl gsrq RHDS Lrj ls fo’ks"kK lsok;sa gk;j dh tk ldrh gSA    13- lwphc) vkiwfrZdrkZ ds nkf;Ro  1- lwphc) vkiwfrZdrkZ ds vf/kd`r baftfu;j }kjk d`"kd dk foLr`r losZ fd;k tkdj la;a= LFkkiu dk rduhdh Mªkbax@fMtkbZu rS;kj fd;k tkosxkA  2- vkiwfrZdrkZ }kjk d`"kd dks la;a= Lkapkyu ,oa j[kj[kko dk eSU;wvy iznku fd;k tkosxk ,oa la;a= ds lexz fcUnqvks ij d`"kd izf’k{k.k vk;ksftr fd;k tkosxkA  3- fMtkbZu ds vuqlkj flfoy dk;Z lEiUu djk;k tkosxkA  4- vkiwfrZdrkZvksa }kjk izLrqr lkSj ÅtkZ vk/kkfjr iEi ifj;kstuk ds ekWM;wy ekmafVx <kaps dh fMtkbZu izpfyr ok;q] osx] yksM dks rdfudh :i ls lgu djus ;ksX; gksA 5- lkSj mtkZ iEi l;a= LFkkiuk ls iwoZ lEcfU/kr dEiuh }kjk d`"kd ds ikuh ds ty Lrj @miyC/krk dk fu/kkZj.k vius fo'ks"kK ls djokdj ;g lqfuf'pr djsxh dh fdl {kerk dk iEi lSV yxk;k tkosa] iEi dk pquko @LFkkiu mijkUr fu/kkZfjr ek=k esa ikuh dk fMLpktZ ugh gksus ij dEiuh dh ftEesnkjh gksxhA ¼layXu& 3l½   6- la;a= ds ikVZl tokgj yky usg: jk"Vªh; lkSj mtkZ fe’ku ds ekin.Mksa ds vuqlkj gksxsaA  7- lkSj isuy@ ekWM~;wy 200 WP ;k blls vf/kd {kerk ds gksaxsA  8- vkiwfrZdrkZ izR;sd vkiwfrZ fd;s tkus okys ekWM~;wy@isuy dk IV-Curve DHDS  dks izLrqr djsxkA  9- lwphc} vkiwfrZdrkZ }kjk vkiwfrZ fd;s tkus okys la;a= esa ;k lkFk fjeksV eksfuVfjax fLkLVe vfuok;Z :i ls fn;k tk;sxkA 10- vkiwfrZr eky dk iw.kZ fooj.k o ekin.M] fMtkbZu o rdfeuk lEcfU/kr ftyk bdkbZ dks miyC/k djkuk gksxkA   11- lwphc} vkiwfrZdrkZ }kjk funs'kky; Lrj ds ny ls izh&fMLisap fujh{k.k djok;k tkuk vfuok;Z gksxkA  12- lwphc} vkiwfrZdrkZ }kjk izh&fMLisap fujh{k.k ds fy;s 15 fnol iwoZ funs'kky; dks lwfpr djuk gksxk o MNRE ds uohure fn'kk&funsZ'kkuqlkj o EOI ¼bZvksvkbZ½ dh 



 9 

'krksZ ds vuqlkj lkSj ÅtkZ iEi l;a=ksa ds vkiwfrZ fd;s tkus okys lkeku dh VsLV&fjiksVZ izLrqr djuh gksxhA   13- Outsourcing fd, x;s lkeku ds L=ksr dh Li"V tkudkjh lwphc} vkiwfrZdrkZ }kjk nh tk;sxhA  14- dk;kZns’k @iz’kklfud Lohd`fr ds 45 fnol es la;a= eky vkiwfrZ ,oa 20 fnol es LFkkiu dk;Z lEiUu djuk gksxkA fu/kkZfjr vof/k es fcuk fdlh ;qfDr laxr dkj.k ds foyEc dh fLFkfr es fu;ekuqlkj iSuYVh vafre Hkqxrku esa ¼45$20¾65½ ykxw gksxhA   15- la;a= dh ikap o"kZ dh xkj.Vh rFkk blds i’pkr~ vkxkeh ikap o"kZ gssrq fodz; i’pkr~ lsok ¼After sales service½ iznku dh tkosxhA  16- lwphc} vkiwfrZdrkZ@QeZ }kjk d`"kd ds [ksr ij LFkkfir lksyj iEi la;a= dh QsfUlax ¼fu/kkZfjr ekin.M vuqlkj½ dk dk;Z ,oa chek djok;k tk;sxkA vkiwfrZdrkZ QEkZ }kjk chek ls lEcfU/kr izfd;k esa nsjh gksus dh fLFkfr esa Loa; vius Lrj ij d`"kd dh leL;k dk lek/kku 7 fnol esa vfuok;Z :i ls fd;k tkuk lqfuf’pr djsaA  17- la;= vkiwfrZdrkZ }kjk lHkh LVsd gksYMlZ ¼RHDS/DHDS/d`"kd½ dks lfoZl lsaVj dh tkudkjh miyC/k djokuh gksxhA 18- la;a= lapkyu o j[kj[kko lEcU/kh lkfgR; iqfLrdk ¼eSU;qvy½ tks fd d`"kd lqyHk fgUnh Hkk"kk es gks] ykHkkfFkZ;ksa dks iznku dh tkosxhA  19- la;= vkiwfrZdrkZ }kjk dLVej ds;j lsUVj LFkkfir fd;k tkosxk rFkk Vksy Qzh ucaj dh tkudkjh izR;sd LVsd gksYMj dks miyC/k djkuh gksxhA 20- foxr~ o"kksZ ds lkFk&lkFk pkyw foÙkh; o"kZ ds nkSjku LFkkfir dqy la;a=ks dh la[;k ftyk fo’ks"k es 100 ;k blls vf/kd gksus dh fLFkfr es lEcfU/kr ftyk eq[;ky; ij dLVej ds;j lsUVj LFkkfir fd;k tkuk vko’;d gksxkA bl dsUnz ij de ls de ,d rdfudh O;fDr j[kk tk;sxk ftlds uke] eksckbZy uEcj o iRkk lEcfU/kr ftyk bdkbZ] ykHkkFkhZ o osclkbZV ij miyC/k djkuk gksxkA  21- vxj dk;Znk;h QeZ }kjk jkTkLFkku es foxr~ o"kksZ lfgr pkyq foÙkh; o"kZ rd 500 ;k blls vf/kd la;a= dj fy;ss gS rks t;iqj eq[;ky; ij dLVej ds;j lsUVj LFkkfir djuk gksxk ftles de ls de 5 rdfudhdehZ gksxsA buds uke] eksckbZy uEcj o irs lEcfU/kr d`"kd] ftyk bdkbZ] eq[;ky; rFkk osclkbZV ij miyC/k djkuk gksxkA  22- LFkkfir fd;s tkus okys la;a=ks ds MkVk vko’;drkuqlkj foHkkxh; osclkbZV ij viyksM djus gksxsA ;s MkVk izR;sd eghus ds izFke fnol RkFkk u;s la;a= LFkkiu ds nl fnol es vko’;d :i ls v|ru ¼viMsV½ fd;k tkosxkA  23- dk;Znk;h QeZ }kjk LFkkfir la;a=ks dk izR;sd frekgh ¼viSzy&tqu] tqykbZ&flrEcj] vDVwcj&fnlEcj o tuojh&ekpZ½ ds nkSjku fujh{k.k djuk gkssxk rFkk bldh lwpuk ftyk bdkbZ dks izLrqr djuh gksxhA  24- dk;Znk;h QeZ }kjk d`"kdksa dks j[kj[kko ¼esUVhusal½ o ;kstuk lEcU/kh tkudkjh iznku dh tkosxhA  25- dk;Znk;h QeZl ds Lrj ls j[kj[kko lEcU/kh Clauses dh xEHkhjrk ls ikyuk lqfuf’pr dh tkosxhA ftlls ykHkkfFkZ;ksa dks la;a= es fdlh izdkj ds QkYV dh fLFkfr es b/kj&m/kj pDdj u dkVuk iMsaA  
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26- fdlh izdkj ds QkYV dh lwpuk Mkd] VsyhQksu] QSDl] bZ&esy ;k vU; rjhds ls izkIr gksus dh fLFkfr esa rhu dk;Z fnolksa es vko’;d :i ls lkbZV Hkze.k vkfn tfj;s ls bl ij dk;Zokgh dh tkosxhA  27- dk;Znk;h QeZ ls vis{kk dh tkrh gS fd og leqfpr ek=k es Lis;j ikVZ dk LVkWd j[ks ftlls dh la;a= f’kdk;r ds 5 fnol es vko’;d :i ls iqu% pkyq fd;k tk ldsaA  28- la;a=ks ds j[kj[kko dk;Z ds foQyrk dh fLFkfr esa QeZ dh cSad xkj.Vh fjoksd dh tk ldsxh rFkk ikWp ;k blls vf/kd la;a=ks ds j[kj[kko dh foQyrk ij QeZ dks dkyh lwph es Mkys tkus dh dk;Zokgh dh tk ldsxh] ftlds fu.kZ; dk vafre vf/kdkj fe’ku funs’kd] ;k lnL; lfpo] RHDS dks gksxkA      14- d`"kd ds nkf;Ro  1- vkosnu&i= ds lkFk vko’;d nLrkost izLrqr djuk rFkk HDS dk;kZy; esa iz'kklfud Lohd`fr mijkUr d`"kd fgLlk jkf’k tek djokukA 2- la;a= dh eky vkiwfrZ ,oa LFkkiu gsrq LFky ¼Nk;k jfgr de ls de 60 oxZ-eh-½ ,oa ty L=ksr miyC/k djokukA  3- HkkSfrd lR;kiu o vU; fujh{k.k ds le; ykHkkFkhZ ;FkklEHko Loa; ;k vU; ifjokj ds ftEesnkj lnL; dh mifLFkfr lqfuf’pr djsxkA  4- la;a= dk chek dk;Znk;h QeZ }kjk djok;k tk;sxkA lkSyj iEi l;a= ds mfpr j[k& j[kko ,oa lqj{kk dh leLr ftEesnkjh d`"kd dh gksxhA  5- LFkkfir lkSj iEi la;a= dk lapkyu d`"kd }kjk fo|qr@fctyh dusD'ku ls ugh fd;k tkosxk] ik;s tkus dh fLFkfr esa dk;Zokgh vey esa yk;h tkosxhA    6- d`"kd }kjk la;a= ds [kqnZ&cqnZ djus dh fLFkfr esa lEcfU/kr d`"kd ds fo:n fu;ekuqlkj fof/kd dk;Zokgh vey es yk;h tkosxh rFkk la;a= gsrq tkjh dh xbZ vuqnku jkf’k olwyh ;ksX; gksxhA  7- f=&ikVhZ vuqcU/kA     15- ;kstuk dh fjeksV ekWfuVfjax &  ;kstuk dh ekWfuVfjax gsrq ,e,uvkjbZ }kjk tkjh fn'kk&funsZ'kkuqlkj lwphc} vkiwfrZdrkZ }kjk la;a= LFkkiuk ds lkFk fjeksV ekssusVfjax flLVe vko';d :i ls LFkkfir djuk gksxkA fjeksV ekWfuVfjax flLVe lkSj mtkZ iEi LFkkiuk dk vko';d vax gksxk o blds fcuk lwphc} vkiwfrZdrkZ QeZ dks vuqnku ns; ugh gksxkA jkT; ,oa ftyk Lrj ij fjeksV ekWfuVfjax fLkLVe ls iEi lapkyu lEcU/kh vko';d lwpukvksa dh ekWfuVfjax gsrq ikloMZ lwphc} vkiwfrZdrkZ QEkZ }kjk foHkkx dks miyC/k djkus gksxssaA   (Provision for remote monitoring of the installed pumps must be made in the controllers or the inverters either through an integral arrangement or through an externally fitted arrangement. It should be possible to ascertain the daily water output, the power generated by the PV array, the UP TIME of the pump during the year, Number of days the pump was unused or under breakdown/repairs.)   
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AnnexureAnnexureAnnexureAnnexure    XXXX    

    

Comments on the Draft Report received fromComments on the Draft Report received fromComments on the Draft Report received fromComments on the Draft Report received from    

Agro-Economic Research Centre, Gokhale Institute of Politics and Economics 

(Deemed University), Pune, Maharashtra 

Comments on draft reportComments on draft reportComments on draft reportComments on draft report    

1.1.1.1.    Title of report “Solarisation of Agricultural Water Pumps in 
Rajasthan, AERC Report No. 173” 
 

2.2.2.2.    Date of receipt of the Draft 
report 
 

January 21, 2019 

3.3.3.3.    Date of dispatch of the 
comments 
 

January 30, 2019 

4.4.4.4.    Comments on the Objectives 
of the study 

Objectives of the study have been satisfied.  
 
 

5.5.5.5.    Comments on the 
methodology 

Primary and Secondary data have been 
used and analysed 
 

6.6.6.6.    Comments on analysis, 
organization, presentation 
etc.    
 

 The study is a very good attempt to 
understand solarisation of Agricultural 
Water Pumps in Rajasthan.  However the 
following may be noted: 

(a) In chapter 3, in last column, in case 
of Tables 3.1 to 3.4, “Total” may be 
replaced by “Average”.  

(b) In Table 3.3 Percentage may be 
written against (A) and (B). 

(c) In Table 3.4 the average operational 
landholding size is shown as 2.74 
ha. However, a simple average of 
three groups may not be proper as 
sample size of non-beneficiaries is 5 
and non-adopters is 20 while sample 
size of beneficiaries is 100. Hence 
addition of operational holding of 
125 sample households and dividing 
by 125 will give the correct average 
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size of operational holding.  

(d) Table 3.5 shows decline in cropping 
intensity of sample beneficiaries 
from 158.55 percent before 
solarisation to 155.94 percent after 
solarisation.   However on p 71, it is 
mentioned that there is 17 percent 
increase in gross cropped area …. 
Wheat, maize  showed increase 
..However, it is observed that share 
of wheat in gross cropped area 
declined from 18.49 percent before 
solarisation to 16.75 percent after 
solarisation. In this context it would 
be useful to show actual Net Sown 
Area and Gross Cropped Area of 
sample households before and after 
solarisation.  

(e) On p 83, the expenditure on diesel 
and electric pumpsets is indicated. 
The time period over which this 
expenditure is incurred must be 
specified.  

(f) The actual increase in income of 
beneficiaries and non-beneficiaries 
before and after solarisation must be 
indicated, if possible as this will 
strengthen the case for solarisation. 
This per hectare income can be 
compared with the per hectare 
income of non-adopters.  

 

7.7.7.7.    References:  Major references covered 

8.8.8.8.    General remarks: The study is a comprehensive study on 
solar pumps in Rajasthan and appropriate 
policy measures have been suggested.  

     
9.9.9.9.    Overall view on acceptability of report: The report is acceptable and with 

suitable changes as suggested the report can be strengthened and then  
treated as final.  
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Annexure XIAnnexure XIAnnexure XIAnnexure XI    

    

Action taken by the authors based on the comments received from the Action taken by the authors based on the comments received from the Action taken by the authors based on the comments received from the Action taken by the authors based on the comments received from the Coordinator Coordinator Coordinator Coordinator 
of the study.of the study.of the study.of the study.    
    

• All the comments made by the Coordinator of the study have been 
addressed at the appropriate places in this final report. 
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