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SOLAR PUMPS 

 
1. Introduction:  

A solar-powered pump is a pump running on electricity generated by photovoltaic 
panels or the radiated thermal energy available from collected sunlight as 
opposed to grid electricity or diesel run water pumps. The operation of solar 
powered pumps is more economical mainly due to the lower operation and 
maintenance costs and has less environmental impact than pumps powered by 
an internal combustion engine (ICE). Solar pumps are useful where grid electricity 
is unavailable and alternative sources (in particular wind) do not provide sufficient 
energy. 

 

2. Components of solar powered pump system : 
A photovoltaic solar powered pump system has three components: 

• Pump 
• Controller 
• Solar panels. 

 
   The power source, photovoltaic (PV) panels: A panel is rated in watts of power 

it can produce. A pump will require a certain amount of power to produce a certain 
amount of pressure and flow. By using suitable size PV array pump can be 
operated at economical cost. Most solar pumps actually require about 20% more 
wattage than specified when wiring the panel directly to the pump (If this is the 
case, the pump manufacturer usually will state this clearly in the product 
specification literature). Also, having a larger panel will allow the pump to turn on 
earlier and later in the day and also in relatively lower light conditions.  

The solar panels make up most (up to 80%) of the systems cost. The size of the 
PV-system is directly dependent on the size of the pump, the amount of water that 
is required (m³/d) and the solar irradiance available. 

Controller: A small device that is installed between the panels and the pump 
that allows the pump to switch on during low light conditions. The purpose of 
the controller is twofold. Firstly, it matches the output power that the pump 
receives with the input power available from the solar panels. Secondly, a 
controller usually provides a low voltage protection, whereby the system is 
switched off, if the voltage is too low or too high for the operating voltage range of 
the pump. This increases the lifetime of the pump thus reducing the need for 
maintenance. 



 

Voltage of the solar pump motors can be AC (alternating current) or DC (direct 
current). Direct current motors are used for small to medium applications up to 
about 3 kW rating, and are suitab
landscaping, drinking water for livestock, or small irrigation projects. Since DC 
systems tend to have overall higher efficiency levels than AC pumps of a similar 
size, the costs are reduced as smaller solar pa

Finally, if an alternating current solar pump is used, an
changes the direct current from the solar panels into alternating current for the 
pump. The supported power range of inverters extends from 0.15 to 55
can be used for larger irrigation systems. However, the panel and inverters must 
be sized accordingly to accommodate the inrush characteristic of an AC motor.

Pump : This is the heart 
given power input, the pump produces a unique combination of flow and 
pressure.  These pumps when maintained well last for more than 15 years on the 
field. An illustrative diagram and an operational pump

 
 

         
1. Each solar array has a number of solar modules connected in parallel or 

series. Every solar PV panel generates current by converting solar radiation 
to electrical energy.

2. The electrical energy from the entire array is contro
by the inbuilt controller in DC pumps or through the Variable Frequency 
Driver(VFD) and enables the connected pump (may be submersible or 
surface) to draw water and feed the delivery pipelines.

Voltage of the solar pump motors can be AC (alternating current) or DC (direct 
current). Direct current motors are used for small to medium applications up to 

kW rating, and are suitable for applications such as garden fountains, 
landscaping, drinking water for livestock, or small irrigation projects. Since DC 
systems tend to have overall higher efficiency levels than AC pumps of a similar 
size, the costs are reduced as smaller solar panels can be used.

Finally, if an alternating current solar pump is used, an inverter
changes the direct current from the solar panels into alternating current for the 

. The supported power range of inverters extends from 0.15 to 55
can be used for larger irrigation systems. However, the panel and inverters must 
be sized accordingly to accommodate the inrush characteristic of an AC motor.

This is the heart and soul of the solar water pumping system. For a 
given power input, the pump produces a unique combination of flow and 

These pumps when maintained well last for more than 15 years on the 
illustrative diagram and an operational pump-set are shown below.

Each solar array has a number of solar modules connected in parallel or 
series. Every solar PV panel generates current by converting solar radiation 
to electrical energy. 
The electrical energy from the entire array is controlled, tuned and directed 
by the inbuilt controller in DC pumps or through the Variable Frequency 
Driver(VFD) and enables the connected pump (may be submersible or 
surface) to draw water and feed the delivery pipelines. 
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3. The water thus drawn from ponds, rivers, bore wells or other sources by a 
solar water pump is pumped to supply water as required. It can be stored in 
tanks from where it is later channeled to fields or the supply from the pump 
may be coupled with drip irrigation systems to provide optimized water to 
fields directly. 
 
 
 

 
 

 
 
 
 

 

 

 

 

  

 

 

 

 

 

 

                       

 

                       FOLW DIGRAM OF SOLAR PUMP WITHOUT BATTERY 
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FOLW DIGRAM OF SOLAR PUMP WITH BATTERY BACKUP 

3.  Technical specification of solar photovoltaic water pumping systems: 

Technical specification issued by Ministry of New and Renewable Energy under 
Jawaharlal Nehru National Solar Mission for solar photovoltaic water pumping 
systems is as under: 

 
A Solar Photovoltaic (SPV) Water Pumping System consists of:  

i. PV Array :  
Capacity in the range of 200 Wp to 10 KWp. These ranges of Solar 
Photovoltaic (SPV) Water Pumping Systems are basically for “Irrigation” 
applications. However, these may also be used for “Drinking Water 
Applications wherever such capacities are required”. PV Array should be 
mounted on a suitable structure with a provision of tracking the sun.  

Solar Energy from 
the Sun 

MPPT Controllers 
controls the panel to 
receive max. energy 
from the Sun 

Solar panels 
converts the sunlight 
into DC  electric 
current 

Inverter converts DC 
voltage to AC 
voltage to run the 
AC pump 

Batteries with 
charger 

Pump Controller 

AC current runs the 
Electric Pump 
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ii  Motor Pump Set (Surface or submersible) :  

- D.C. Motor Pump Set (with Brushes or Brush less D.C.) OR 
- A.C. Induction Motor Pump Set with a suitable Inverter  

 
iii     Electronics :  

- Maximum Power Point Tracker (MPPT)  
- Inverter for A.C. Motors. Appropriate Electronic Controller in case of        

Brushless DC electric motor (B.L.D.C.)  
- Electronic Protections.  
 

iv     Interconnect Cables and  
 
v. “On-Off” switch.  

 
3.1 PERFORMANCE SPECIFICATIONS AND REQUIREMENTS  

 
Solar PV Water Pumps with PV module capacity in the range of 900 Watt to 5 
KWp may be installed on a suitable bore-well / open well / Water Reservoir / 
Water stream etc. Under the “Average Daily Solar Radiation” condition of 7.15 
KWh / sq.m. on the surface of PV array (i.e. coplanar with the PV Modules), the 
minimum water output from a Solar PV Water Pumping System at different “Total 
Dynamic Heads” should be as specified below : 
 
 

3.1.1 For D.C. Motor Pump Set with Brushes or Brush Less D.C. (B.L.D.C.) : 

i. 100 liters of water per watt peak of PV array, from a Total Dynamic Head of 10 
metres (Suction head, if applicable, minimum of 7 metres) and with the shut off 
head being at least 12 metres.  
 

ii. 50 liters of water per watt peak of PV array, from a Total Dynamic Head of 20 
metres (Suction head, if applicable, up to a maximum of 7 metres) and with the 
shut off head being at least 25 metres.  
 

iii. 35 liters of water per watt peak of PV array, from a Total Dynamic Head of 30 
metres and the shut off head being at least 45 metres.  
 

iv. 21 liters of water per watt peak of PV array, from a Total Dynamic Head of 50 
metres and the shut off head being at least 70 metres.  
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v. 14 liters of water per watt peak of PV array, from a Total Dynamic Head of 70 

metres and the shut off head being at least 100 metres. 
 
vi. 9.5 liters of water per watt peak of PV array, from a Total Dynamic Head of 100 

metres and the shut off head being at least 150 metres.  

The actual duration of pumping of water on a particular day and the quantity of 
water pumped could vary depending on the solar intensity, location, season, etc. 

Indicative performance specifications for the Shallow and Deep well SPV Water 
Pumping Systems are given in the Annexure I. 
 
For A.C. Induction Motor Pump Set with a suitable Inverter : 

i. 90 liters of water per watt peak of PV array, from a Total Dynamic Head of 10 
metres (Suction head, if applicable, minimum of 7 metres) and with the shut off 
head being at least 12 metres.  
 

ii. 45 liters of water per watt peak of PV array, from a Total Dynamic Head of 20 
metres (Suction head, if applicable, up to a maximum of 7 metres) and with the 
shut off head being at least 25 metres.  
 

 
iii. 32 liters of water per watt peak of PV array, from a Total Dynamic Head of 30 

metres and the shut off head being at least 45 metres.  
 

iv. 19 liters of water per watt peak of PV array, from a Total Dynamic Head of 50 
metres and the shut off head being at least 70 metres. 

 
v. 13 liters of water per watt peak of PV array, from a Total Dynamic Head of 70 

metres and the shut off head being at least 100 metres.  
 

vi. 8.5 liters of water per watt peak of PV array, from a Total Dynamic Head of 100 
metres and the shut off head being at least 150 metres.  

The actual duration of pumping of water on a particular day and the quantity of 
water pumped could vary depending on the solar intensity, location, season, etc. 
 
Indicative performance specifications for the Shallow and Deep well SPV Water 
Pumping Systems are given in the Annexure II. 
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3.1.2  PV ARRAY  
 

The SPV water pumping system should be operated with a PV array capacity in 
the range of 200 Watts peak to 10000 Watts peak, measured under Standard 
Test Conditions (STC). Sufficient number of modules in series and parallel could 
be used to obtain the required PV array power output. The power output of 
individual PV modules used in the PV array, under STC, should be a minimum 
of 125 Watts peak, with adequate provision for measurement tolerances. Use of 
PV modules with higher power output is preferred.  

 
Indigenously produced PV module (s) containing mono/ multi crystalline silicon 
solar cells should be used in the PV array for the SPV Water Pumping systems.  

 
a. Modules supplied with the SPV water pumping systems should have 

certificate as per IEC 61215 specifications or equivalent National or 
International/ Standards.  

 
b. Modules must qualify to IEC 61730 Part I and II for safety qualification 

testing.  
 

c. The efficiency of the PV modules should be minimum 14% and fill factor 
should be more than 70%.  

 
d. The terminal box on the module should have a provision for “Opening” for 

replacing the cable, if required.  
 

e. There should be a Name Plate fixed inside the module which will give: 
a. Name of the Manufacturer or Distinctive Logo.  
b. Model Number  
c. Serial Number  
d. Year of manufacture  

 

3.1.3 MOTOR PUMP-SET 
 

i. The SPV water pumping systems may use any of the following types of motor 
pump sets:  
a. Surface mounted motor pump-set  
b. Submersible motor pump set 
c. Floating motor pump set  
d. Any other type of motor pump set after approval from Test Centers of the 

Ministry.  
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ii. The “Motor Pump Set” should have a capacity in the range of 0.2 hp to 10 hp 

and should have the following features:  
a. The mono block DC/ AC centrifugal motor pump set with the impeller 

mounted directly on the motor shaft and with appropriate mechanical seals 
which ensures zero leakage.  

 

b. The motor of the capacity ranging from 0.2 hp to 10 hp should be AC, 
PMDC (Permanent magnet DC motor with brushes) or BLDC type. The 
suction and delivery head will depend on the site specific condition of the 
field.  

 

c. Submersible pumps could also be used according to the dynamic head of 
the site at which the pump is to be used.  

 

iii. It is recommended that all parts of the pump and the motor of the submersible 
pumps should be made of stainless steel.  

 
The manufacturers of pumps should self certify that, the pump and all external 
parts of motor used in submersible pump which are in contact with water, are of 
stainless steel. The pumps used for solar application should have a 5 years 
warranty so it is essential that the construction of the pump be made using 
parts which have a much higher durability and do not need replacement or 
corrode for at least 5 years. 
 

iv. 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. 
 

v. The following details should be marked indelibly on the motor pump set  
i. Name of the Manufacturer or Distinctive Logo.  
ii. Model Number.  
iii. Serial Number.  

 
vi. The suction/ delivery pipe (GI/HDPE), electric cables, floating assembly, civil 

work and other fittings required to install the Motor Pump set. 
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3.1.4 MOUNTING STRUCTURES and TRACKING SYSTEM.  
 

The PV modules should be mounted on metallic structures of adequate strength 
and appropriate design, which can withstand load of modules and high wind 
velocities up to 150 km per hour. The support structure used in the pumping 
system should be hot dip galvanized iron with minimum 80 micron thickness. 

 

To enhance the performance of SPV water pumping systems, manual or 
passive or auto tracking system must be used. For manual tracking, 
arrangement for seasonal tilt angle adjustment and three times manual tracking 
in a day should be provided. 

 

3.1.5. ELECTRONICS AND PROTECTIONS 
 

i. Maximum Power Point Tracker (MPPT) should be included to optimally use 
the Solar panel and maximize the water discharge.  

 

ii. Inverter could be used, if required, to operate an A.C. Pump. The inverter  
must have IP 54 protection or must be housed in a cabinet having at least 
IP54 protection.  

 

iii. Controller for BLDC motor driven pumps, if required be used. The controller 
must have IP 54 protection or must be housed in a cabinet having at least IP 
54 protection.  

 

iv. Adequate protections should be incorporated against dry operation of motor 
pump set, lightning, hails and storms.  

 

v. Full protection against open circuit, accidental short circuit and reverse 
polarity should be provided.  

 

3.1.6 ON/OFF SWITCH 
 

A good reliable switch suitable for DC use is to be provided. Sufficient length of 
cable should be provided for inter-connection of the PV array, Controller / 
Inverter and the motor pump set. 

 

3.1.7 WARRANTY 
 
The PV Modules must be warranted for output wattage, which should not be 
less than 90% at the end of 10 years and 80% at the end of 25 years. The whole 
system including submersible/ surface pumps shall be warranted for 5 years. 
Required Spares for trouble free operation during the Warrantee period should 
be provided along with the system. 
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3.1.8 OPERATION AND MAINTENANCE MANUAL 
 

An Operation and Maintenance Manual, in English and the local language, 
should be provided with the solar PV pumping system. The Manual should have 
information about solar energy, photovoltaic, modules, DC/AC motor pump set, 
tracking system, mounting structures, electronics and switches. It should also 
have clear instructions about mounting of PV module, DO's and DONT's and on 
regular maintenance and Trouble Shooting of the pumping system. Name and 
address of the person or Centre to be contacted in case of failure or complaint 
should also be provided. A warranty card for the modules and the motor pump 
set should also be provided to the beneficiary. 
 

3.1.9 NOTES  
 

i. Wherever the “Water table” or the level of water in the reservoir or the water 
source (e.g. Diggie) from which the water is to be pumped, is within 10 metres 
depth, ‘Surface Motor Pump sets” should be preferred.  

 

ii. The type of pump set used must match the total dynamic head requirement of 
the site (i.e. the location at which it is installed). Moreover, it should be 
appropriately tested and certified by the authorized test centres of the Ministry to 
meet the performance and water discharge norms specified in section II above.  

 

iii. There should not be any compulsion to use only one or the other type of Motor-
pump set. The beneficiary may select an appropriate Model (i. e. Capacity of PV 
Array and Type of Motor Pump Set) as per site requirement. 
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ANNEXURE-I 
 
Indicative Technical Specifications of Shallow Well (Surface) Solar Pumping Systems, 

With D.C. Motor Pump Set with Brushes or Brush Less D.C.(B.L.D.C.) 
 
 
Description Model-I Model-II Model-III 

 
PV array 900 Wp 1800 Wp 2700 Wp 

 
Motor capacity 1 hp 2 hp 3 hp 

 
Shut Off Dynamic 
Head 
 

12 metres 12 metres 25 metres 

Water output * 90,000 litres per 
day from a total 
head of 10 
metres 

180,000 litres per 
day from a total 
head of 10 metres 

135,000 litres per 
day from a total 
head of 20 metres 
 

 
* Water output figures are on a clear sunny day with three times tracking of SPV panel, 
under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on the surface 
of PV array (i.e. coplanar with the PV Modules). 
 
Notes: 
1. Suction head, if applicable, minimum 7 metres.  
 
2. For higher or lower head / PV capacity, or in between various models; water output 

could be decided as per the clause II. (i.e. performance specifications and 
requirements) specified earlier.  

 
3. If submersible pumps are used in lieu of surface pumps, the water output must 

match that of the surface pumps as specified in this table.  
 
 
 
 
 
 
 
 
 

4.
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               ANNEXURE-I (Contd.) 
 

Indicative Technical Specifications of Solar Deep well (submersible) Pumping 
Systems With D.C. Motor Pump Set with Brushes or Brush Less D.C.(B.L.D.C.) 
 

Descrip
tion 
 

Model-I Model-II Model-III Model-IV Model-V Model-VI Model-VII Model-VIII 

PV 
array 

1200 Wp 1800 Wp 3000 Wp 3000 Wp 3000 Wp 4800 Wp 4800 Wp 4800 Wp 

Motor 
capacit
y 

1 hp 
submersible 
with 
controller 

2 hp 
submersib
le with 
controller 

3 hp 
submersi
ble with 
controller 

3 hp 
submersi
ble with 
controller 

3 hp 
submersi
ble with 
controller 

5 hp 
Submersi
ble with 
controller 

5 hp 
Submersi
ble with 
controller 

5 hp 
Submersi
ble with 
controller 

Shut 
Off 
Dynam
ic 
Head 

45 metres 45 metres 45 
metres 

75 
metres 

100  
metres 

70 
metres 

100 
metres 

150 
metres 

Water 
output* 

42,000 
litres per 
day from a 
total head 
of 30 
metres 

63,000 
litres per 
day from a 
total head 
of 30 
metres 

105,000 
litres per 
day from 
a total 
head of 
30 mtres 

63,000 
litres per 
day from 
a total 
head of 
50 mtres 

42,000 
litres per 
day from 
a total 
head of 
70 metres 

100,800 
litres per 
day from 
a total 
head of 
50 metres 

67,200 
litres per 
day from 
a total 
head of 
70 metres 

45,600 
litres per 
day from 
a total 
head of 
100 mts. 

 
* Water output figures are on a clear sunny day with three times tracking of SPV 
panel, under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on 
the surface of PV array (i.e. coplanar with the PV Modules). 

 
Notes: 

 
1. For higher or lower head / PV capacity, or in between various models; water 

output could be decided as per the clause II. (i.e. performance specifications 
and requirements) specified earlier.  

 
2. If surface pumps are used in lieu of submersible pumps, the water output must 

match that of the submersible pumps as specified in this table.  
 

3. Module mounting structure shall be MS hot dipped galvanized, with a facility of 
manual tracking at least three times a day.  
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                                                 ANNEXURE-I (Contd.) 
 

Indicative Technical Specifications of Solar Deep well (submersible) Pumping Systems 
With D.C. Motor Pump Set with Brushes or Brush Less D.C.(B.L.D.C.)  

 
Description Model-IX Model-X Model-XI Model-XII Model-XIII Model-XIV 

 
PV array 
(minimum) 

6750 Wp 6750 Wp 6750 Wp 9,000 Wp 9,000 Wp 9,000 Wp 

Motor 
capacity 

7.5 hp 
Submersi
ble with 
controller 

7.5 hp 
Submersibl
e with 
controller 

7.5 hp 
Submersibl
e with 
controller 

10 hp 
Submersibl
e with 
controller 

10 hp 
Submersibl
e with 
controller 

10 hp 
Submersib
le with 
controller 

Shut Off 
Dynamic 
Head 

70 metres 100 metres 150 metres 70 metres 100 metres 150 metres 

Water 
output* 

141,750 
litres per 
day from 
a total 
head of 
50 metres 

94,500 
litres per 
day from a 
total head 
of 70 
metres 

64,125 
litres per 
day from a 
total head 
of 100 
metres 

189,000litre
s per day 
from a total 
head of 50 
metres 

126,000 
litres per 
day from a 
total head 
of 70 
metres 

85,500 
litres per 
day from a 
total head 
of100 
metres 

 
* Water output figures are on a clear sunny day with three times tracking of SPV panel, 
under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on the surface of 
PV array (i.e. coplanar with the PV Modules). 
 
Notes: 
 
1. For higher or lower head / PV capacity, or in between various models; water output 

could be decided as per the clause II. (i.e. performance specifications and 
requirements) specified earlier.  

 
2. If surface pumps are used in lieu of submersible pumps, the water output must match 

that of the submersible pumps as specified in this table.  
 
3. Module mounting structure shall be MS hot dipped galvanised, with a facility of 

manual tracking at least three times a day.  
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      ANNEXURE-II 

 
Indicative Technical Specifications of Shallow Well (Surface) Solar Pumping Systems With 

A.C. Induction Motor Pump Set and a suitable Inverter 
 
Description Model-I Model-II Model-III Model-IV Model- V Model- VI 

 
PV array 900 Wp 1800 Wp 2700 Wp 2700 Wp 4800 Wp 4800 Wp 
Motor 
capacity 

1 hp 2 hp 3 hp 3 hp 5 hp 5 hp 

Shut Off 
Dynamic 
Head 

12 metres 15 metres 15metres 25 metres 15metres 30 metres 

Water 
output * 

81,000 
litres per 
day from a 
total head 
of 10 
metres 

162,000 
litres per 
day from a 
total head 
of 10 
metres 

243,000 
litres per 
day from a 
total head 
of  10 
metres 

121,500 
litres per 
day from a 
total head 
of  20 
metres 

432,000 
litres per 
day from a 
total head 
of  10 
metres 

216,000 
litres per 
day from a 
total head 
of 20 
metres 

 
* Water output figures are on a clear sunny day with three times tracking of SPV panel, 
under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on the surface of 
PV array (i.e. coplanar with the PV Modules). 
 
Notes: 
1. Suction head, if applicable, minimum 7 metres.  
 
2. For higher or lower head / PV capacity, or in between various models; water output 

could be decided as per the clause II. (i.e. performance specifications and 
requirements) specified earlier.  

 
3. If submersible pumps are used in lieu of surface pumps, the water output must match 

that of the surface pumps as specified in this table.  
4. Module mounting structure shall be MS hot dipped galvanised, with a facility of manual 

tracking at least three times a day.  
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      ANNEXURE-II (Contd.) 
 

Indicative Technical Specifications of Solar Deep well (submersible) Pumping Systems 
with A.C. Induction Motor Pump Set and a suitable Inverter 

 
Descripti
on 

Model-I Model-II Model-III Model-IV Model-V Model-VI Model-VII Model-
VIII 
 

PV array 1200 
Wp 

1800 Wp 3000 Wp 3000 Wp 3000 Wp 4800 Wp 4800 Wp 4800 Wp 

Motor 
capacity 

1 hp 
submer
sible 
with 
controll
er 

2 hp 
submer
sible 
with 
controll
er 

3 hp 
submer
sible 
with 
controll
er 

3 hp 
submer
sible 
with 
controll
er 

3 hp 
submer
sible 
with 
controll
er 

5 hp 
Submer
sible 
with 
controlle
r 

5 hp 
Submer
sible 
with 
controlle
r 

5 hp 
Submer
sible 
with 
controlle
r 

Shut Off 
Dynamic 
Head 

45 
metres 

45 
metres 

45 
metres 

75 
metres 

100 
metres 

70 
metres 

100 
metres 

150 
metres 

Water 
output* 

38,400 
litres 
per day 
from a  
total 
head of 
30 
metres 

57,600 
litres 
per day 
from a 
total 
head of 
30 
metres 

96,000  
litres 
per day 
from a 
total 
head of 
30 
metres 

57,000  
litres 
per day 
from a 
total 
head of 
50 
metres 

39,000 
litres 
per day 
from a 
total 
head of 
70 
metres 

91,200 
litres per 
day from 
a total 
head 
of50 
metres 

62,400 
litres per 
day 
from a 
total 
head 
of70 
metres 

40,800 
litres per 
day 
from a 
total 
head 
of100 
metres 

 
* Water output figures are on a clear sunny day with three times tracking of SPV panel, 
under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on the surface of 
PV array (i.e. coplanar with the PV Modules). 

 
Notes: 
1. For higher or lower head / PV capacity, or in between various models; water output 

could be decided as per the clause II. (i.e. performance specifications and 
requirements) specified earlier.  

 
2. If surface pumps are used in lieu of submersible pumps, the water output must match 

that of the submersible pumps as specified in this table.  
 
3. Module mounting structure shall be MS hot dipped galvanised, with a facility of manual 

tracking at least three times a day.  
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               ANNEXURE –II (CONTD.) 
 

Indicative Technical Specifications of Solar Deep well (submersible) Pumping 
Systems with A.C. Induction Motor Pump Set and a suitable Inverter 

 
Descriptio
n 

Model-IX Model-X Model-XI Model-XII Model-XIII Model-XIV 

PV array 
(minimum) 

6750 Wp 6750 Wp 6750 Wp 9,000 Wp 9,000 Wp 9,000 Wp 

Motor 
capacity 

7.5 hp 
Submersi
ble with 
controller 

7.5 hp 
Submersi
ble with 
controller 

7.5 hp 
Submersi
ble with 
controller 

10 hp 
Submersi
ble with 
controller 

10 hp 
Submersible 
with 
controller 

10 hp 
Submersibl
e with 
controller 

Shut Off 
Dynamic 
Head 

70 
metres 

100 
metres 

150 
metres 

70 metres 100 metres 150 metres 

Water 
output* 

128,250 
litres per 
day from 
a total 
head of  
50 
metres 

87,750  
litres per 
day from 
a total 
head of  
70 
metres 

57,375 
litres per 
day from 
a total 
head of 
100 
metres 

171,000 
litres per 
day from 
a total 
head of  
50 metres 

117,000 
litres per 
day from a 
total head of  
70 metres 

76,500  
litres per 
day from a 
total head 
of 100 
metres 

 
* Water output figures are on a clear sunny day with three times tracking of SPV 
panel, under the “Average Daily Solar Radiation” condition of 7.15 KWh/ sq.m. on 
the surface of PV array (i.e. coplanar with the PV Modules). 

 
Notes: 

 
1) For higher or lower head / PV capacity, or in between various models; water 

output could be decided as per the clause II. (i.e. performance specifications 
and requirements) specified earlier.  

 
2) If surface pumps are used in lieu of submersible pumps, the water output must 

match that of the submersible pumps as specified in this table.  
 
3) Module mounting structure shall be MS hot dipped galvanised, with a facility of 

manual tracking at least three times a day.  
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4. Cost  Implication: 
 
There are two ways to run AC submersible or surface pump by solar energy, 
first one is operating directly by solar light and second way is with batteries  like 
our domestic inverter in which batteries are charged with Solar panels. 
 
In operating the submersible pumps without batteries we use pump controller 
which gives us flexibility to start the motor at low frequency & low voltage to 
avoid initial heavy surge current. This system works in day light only. 
 
DC produced by solar panels can be connected either directly to batteries or 
through solar hybrid inverter. In which system includes solar modules, Inverter 
and batteries This method has some advantage & some disadvantage like we 
can operate the pump round the clock and if pumping is not required we can 
use the stored energy for other equipments but it requires batteries which are 
expensive, need to replace after 3-4 year and required proper maintenance. 

Cost of solar driven AC pumps depends upon the capacity of the pump and its 
decreases with capacity of pump. Initially 1 HP system will cost around 2.25 to 
2.50 lacs with 5 year comprehensive maintenance but going in higher capacity 
it decreases for 25 HP pump it will be around  38-40 lacs presently. 

Solar modules are warranted for 25 year having efficiency not less than 15 % 
and inverter (VFD’s) are also available for 5 year comprehensive maintenance 
and solar tubular batteries are also available for 5 year replacement warranty 
but after 5 year batteries need to be changed. 

 
5. Pioneers Manufacturers of solar pump system: 

1. Tata Power Solar Systems Limited 
78, Electronics City, Phase I  
Hosur Road 
Bengaluru - 560 100 India 
Tel: 91 80 6777 2000, 3000 
Website : http://www.tatapowersolar.com/Solar-Water-Pump 
 

2. Waaree Energies Limited,  
Head Office: 
602, Western Edge- I 
Off. Western Express Highway, Borivali(East) 
Mumbai - 400066, Maharashtra, India 
Ph.- 022 – 66444444, Toll Free: 1800-2121-321 
Email: waaree@waaree.com 
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3. VRG Energy India Pvt. Ltd. 
28, Backbone Shopping Center,  
Mayani Chowk, Chandresh Nagar Main Road  
Rajkot-360004.(Guj.)India. 
Phone: +91-281-3040882 
Fax: +91-281-3040882 
Email: info@vrgenergy.com 
 

4. Shakti Pumps (I) Ltd. 
Plot No. 401, Sector - 3, 
Pithampur - 454774, 
Dist. - Dhar ( M.P) - India 
Phone: +91 7292 410500 
Fax: + 91 7292 410519/407044 /400371 
Email: info@shaktipumps.com 

 
5. JJ PV SOLAR Pvt. Ltd., 

Survey No. 236, Plot No. 2  
Near Vikas Stove, B/H Hargange Waybridge, 
N/H 8-B, Village Veraval(Shapar), 
Dist: Rajkot - 360 024. Gujarat (India) 
Phone: +91 2827 254 474 
Fax: +91 2827 254 476 
Email: info@jjpvsolar.com 

 
6. Topsun Energy Limited, 

B-101, GIDC, Electronic Zone, 
Sector 25,Gandhinagar – 382028, Gujarat (lndia) 
Ph : +91 79 23288804  
Telefax : +91 79 23288805 
Toll Free No. 1800 123 8804 
E-Mail : marketing@topsunenergy.com 

 
7. Kirloskar Brothers Limited (KBL)  

Udyog Bhavan, Tilak Road, 
Pune 411 002 (India) 
Tel: +91 20 2444 0770 
Website: http://www.kirloskarpumps.com/ 
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8. Lubi Electronics, 
Sardar Patel Ring Road, 
Nr. Karai Gam Patia, Nana Chiloda, 
Dist. : Gandhinagar - 382 330 
Gujarat. (INDIA) 
Ph. : + 91 - 079 - 3984 5300  
Fax : + 91 - 079 - 3984 5599 
Email : info@lubielectronics.com  
Website : www.lubielectronics.com 
 

9. Technocrat Solution and services 
G-1/8,Kalindipuram,Allahabad(U.P)-211011 
Contact No. : +91.9453582042,+91.7275015012 
E-mail: info@technocratsolutionandservices.com 
Website: www.technocratsolutionandservices.com 
 

10. Environment Energy Corporation India Limited, 
60A, Diamond Harbour Rd, Thakurpukur,  
Kolkata, West Bengal -700063 
Phone:033-2453 3523 

 
References: 

1. Technical specification issued by Ministry of New and Renewable Energy 
under Jawaharlal Nehru National Solar Mission for solar photovoltaic water 
pumping systems (2015-16). 

2. Information collected from internet. 

**** 


