
Schemes converged to 
harness solar power

Q 
How did you get motivated 
to solve the problem of water 
scarcity in the desert state? 

A. Water crisis in the state is natural 
because of its geographical location. 
But even this problem could be 
overcome, as the state has tremendous 
potential in terms of energy resources. 
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 to harness solar energy.  
This,  in turn, could be used for various 
purposes, especially in harnessing water 
for irrigation.

Q. How did you innovate in order 
to fight the adversaries? What 
strategies did you adopt in its 
implementation and bringing about 
a transformation?
A. Firstly, we converged the central 
schemes with the state support system. 
A large number of Government of India 
schemes are being implemented by 
the state’s horticulture department, 
comprising of National Horticulture 
Mission (NHM), National Mission on 

scaled to 500 (10 times i.e. 900 per 
cent increase) for 2011-12; to 2,200 (4.4 
times over i.e. 340 per cent increase) 
for 2012-13; to 10,000 (4.55 times over 
2012-13 i.e. 354 per cent increase) for 
2013-14. The achievement was even 
better. Implementation of the scheme 
on a large scale was initiated in 2011-
12 when out of 33 districts, 14 districts 
were covered. In the next year, 2012-13, 
all 33 districts in the state were covered.

Q. What has been the qualitative 
change the initiative could bring in 
to improve livelihood and related 
parameters?
A. The initiative has made far-reaching 
desirable impacts, directly to the 
lives of farmers and their families, 
conserved resources precious to the 
state (groundwater and energy) and 
harnessed solar energy. The solar 
pump programme has helped in saving 
farmers from the drudgeries of irrigating 
during night or early morning hours, the 
time when the grid-power is most often 
supplied to agriculture consumers. It 
has also enhanced the total irrigated 
area under cultivation in the state 
while reducing groundwater and grid-
connected electricity consumption/
requirements by utilising solar power 
and deploying drip-based micro-
irrigation systems on a large scale. 

The programme has reduced the gap 
between power demand and supply, 
enhanced the irrigated area thereby 
improving agriculture productivity, 
while harnessing solar-energy 
resources available in abundance. 
Another significant contribution of the 

programme is that it made agriculture a 
remunerative occupation for farmers by 
replacing the requirement of expensive 
grid-power with solar power and 
by facilitating enhancement of farm 
productivity.  It also helped in saving 
precious groundwater by promoting a 
drip-based efficient irrigation system 
that has 90 per cent water-use-
efficiency compared to 30-45 per 
cent in case of flood/furrow method.

Q. What were the structural 
provisions made to ensure sustained 
support to beneficiaries?
A.  It is mandatory for the firms to 
guarantee maintenance free-of-cost 
for the first five years from the state of 
installation and then after sales service 
for another five years. I borrowed all 
these conditions in the current scheme 
from my earlier experience as Principal 
Secretary, Public Works Department. The 
condition/quality of roads constructed 

by the contractors, with a five-year 
maintenance clause was much superior, 
compared to the roads constructed 
with one year maintenance; the larger 
the maintenance period obligation on 
the contractor, the better the quality 
he provides to save himself from future 
expenses. The maintenance is also 
ensured by arrangement of technical and 
other staff.

The equipment is insured for natural 
calamities too. The system must be 
supported on six legs, firmly entrenched 
through a civil structure that can bear 
wind load and protect from attack by 
cattle. The supplier should provide 
an additional light outlet of 100w for 
lighting during pump operation, one 
Home lighting system, as an integral 
part of the system. 

One major snag in the solar pump 
programme were the unreliable 
test reports about solar panel and 
pump performances. The facilities 

Micro Irrigation (NMMI), National 
Mission on Medicinal Plants (NMMP), 
National Bamboo Mission (NBM), 
Jawaharlal Nehru National Solar Mission 
(JNNSM), Rashtriya Krishi Vikas Yojana 
(RKVY) and State Plan Programmes. 
All these schemes were studied in 
detail and various permutations and 
combinations were thought of. Finally, 
the water harvesting structure (WHS) 
schemes for creation of surface water 
resources like farm ponds and diggies, 
and drip irrigation under NHM were 
combined with JNNSM, RKVY, and state 
resources. Functionally, the base was 
the JNNSM on which other schemes 
were made to ride. 

Financially, the resources were tied; 
30 per cent subsidy under MNRE and 
56 per cent subsidy from RKVY and/
or state resources. The tie-up was 
posed to RKVY’s State Level Sanctioning 
Committee (SLSC) who provided the 
additional support; if RKVY support 
dwindled, Government of Rajasthan 
(GoR) promised to fill the gap to make 
the total subsidy 86 per cent. Then, 
the solar water pump programme was 
scaled to unprecedented heights. From 
a mere target of 50 in 2010-11, it was 

The acute water crisis on account of erratic rainfall resulting in recurring droughts 
and deteriorating ground water level, has left Rajasthan farmers, who depend 
heavily on agriculture for their livelihood, high and dry. Inefficient grid/diesel based 
irrigation facilities have further compounded their woes. But, of late, the state 
government’s initiatives to bring in solar based integrated irrigation facility has 
brought some respite. Dr Dinesh Kumar Goyal, Principal Secretary, Horticulture, 
Government of Rajasthan, speaks to Energy Next about how the composite off-grid 
solar irrigation package has been changing the lives of people residing in rural areas 

Year Project No. of District 
covered Target Achievement Project cost  

(Rs. Cr.) MWp Pump capacity 
(wp) subsidy Funding source

1 2 3 4 5 6 7 8 9 10

2008-09 Government Farms 7 14 14 0.75 0.025 1800 100% RKVY

2010-11 pilot project 6 50 34 1.83 0.097 2200/ 3000 86% JnnSM, RKVY

2011-12 First major jump 14 500 1,675 95.86 4.967 2200/ 3000 86% JnnSM, RKVY

2012-13  
(in progress) Second major jump 33 2,200 4,500* 258.29 13.340 2200/ 3000 86% JnnSM, RKVY 

State

2013-14 
(projected) Third major jump 33 10,000 10,000 584.69 30.000 2200/ 3000 86% JnnSM, RKVY, 

State 

YeAr-wiSe TArgeT, AchieVeMenT, eTc.
The water harvesting structure 
(WHS) schemes for creation 
of surface water resources like 
farm ponds and diggies, and 
drip irrigation under NHM were 
combined with JNNSM, RKVY, 
and state resources. 
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of MNRE viz. Solar Lab at Gurgaon, 
was confidentially visited by the 
author himself to see the testing 
procedures and reporting of results, 
under various conditions. DoH has 
developed A 43-column format - to 
be maintained by manufactures, 
district and state authorities - which 
will be helpful in development of 
integrated MIS.

Q. What are the future projections of 
this initiative you have planned for 
Rajasthan and the benefits expected?
A. It is estimated that this initiative, with 
1,00,000 solar pumps installed in the 
next 5 years, will significantly curtail 
the long queues of farmers waiting 
for electric connection, will reduce 
the burden on electricity distribution 
companies and will extend the irrigation 
facility to an additional 3,00,000 hectares 
of land, resulting in productivity and 
enhanced by manifolds.

Q. How did you bring about 
transparency and stakeholder 
participation in the programme?
A.  In order to maintain transparency, 
selection in camps will be done 
through lottery. The applications from 
the prospective beneficiaries were 
obtained by the district authorities in 
widely advertised campaigns so that 
every farmer had equal accessibility 
and opportunity to apply. When the 

number of applications received was 
larger than the target for the district, 
then selection of beneficiaries was 
made by DHDS under District Collector 
by draw of lottery, and the list of the 
selected ones declared publicly. There 
will be transparent e-tendering. In order 
to establish transparency, e-tendering 
was resorted to. An adequate time-line, 
pre-bid conferences and removal of 
confusions ultimately led to short-listing 
of four manufacturers for 2011-12 and 
12 for 2012-13. Soon, the competition 
caused the best of the manufacturers 
to bid. Two stage bidding, technical and 
financial, was adopted. Once the vendor 
for L-1 was declared, most of the other 
bidders agreed to supply at L-1 price 
which became a benchmark for the 
whole state. The state being so widely 
dispersed, short-listing of a large number 
of manufacturers proved to be a boon. 
The selection of a supplier for the solar 
pump system, out of the empanelled 
firms was left to the beneficiary, i.e. a 
farmer who was approached by almost 
all the short-listed ones. A thorough 
interaction between the beneficiary and 
prospective supplier indirectly imparted 
a lot of technical knowledge and prompt 

This initiative, with 1,00,000 
solar pumps installed in the 
next five years, will significantly 
curtail the long queues of 
farmers waiting for an electric 
connection

after-sale service arrangements to 
the beneficiary. Giving this liberty to 
beneficiaries has brought in transparency 
in the whole process and the suppliers 
are competing on winning the trust of 
the beneficiaries.

Q. What do you envisage as 
the future benefits, issues and 
challenges with regard to this 
programme?
A. The initiative has identified a 
number of important challenges and 
opportunities, for the Union and state 
governments, manufactures, scientists, 
and so on, which can drastically change 
the scenario about use of solar energy 
in rural areas. Few of the challenges, 
which have been identified, are storage 
of unused solar potential; usage of 
domestic and community lighting, 
agriculture, and small scale industry; 
connecting to conventional grid; low 
cost funding through UN agencies, 
federal/state governments, CSR; 
linkages with M-NREG and so on. 

In order to encourage mass 
expansion and adoption of the 
programme, there has to be a gradual 
reduction in subsidy, carbon credit 
and flow of sum realised to financing 
future solar pump projects, mass 
manufacturing and cost reduction, R&D 
for solar in agriculture and horticulture, 
MNRE’s solar and NHM’s drip irrigation 
together and creation of solar parks 
dedicated to the use of solar energy in 
the horticulture and agriculture sector.

Implementation of the solar 
pump scheme was a gigantic task, 
especially when the targets grew 
exponentially, but the human 
resource available remained almost 
constant. A high incremental 
efficiency - with respect to both 
time and understanding and 
implementing new concepts like 
e-tendering, decentralisation and 
resource mobilisation – was required 
for successful implementation. It was 
a team work, consisting of Rajendra 
Singh Khichar and the field staff in 
the districts.   

REC price on 
stagnation mode  

In the non-solar REC trading, there has been a trend of price stability since August 2013. The cleared price (Rs/REC) showed 
an upward movement in the time period- August 2011 till February 2012. It was on a topsy-turvy mode before reaching a 
low point in August 2012. However, the prices have been stable since then.

The solar REC trading, which started in May 2012, has been more or less stable.  The cleared price of the solar RECs was 
almost constant till February 2013 since May 2012. Thereafter, it saw a slight surge in the months of March 2013 before 
dipping till June this year. The trading has been stable since then.  

Non-solar REC price (cleared)

Solar REC price (cleared)
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IEX Non-solar REC Trade Details 
Buy Bid Sale Bid Cleared Volume Cleared Price (Rs/REC)
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