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Figure 1.1  Solar radiation map of India   
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Figure 2.1  Schematic of grid-connected photovoltaic system 
�

�������
������	�������������������� '���������������������

$� '��������������'�����'��������
'����������	�������9�*�����

���������*�
���'�����'��������''����������C����8� '��,�"����	��

������
����������������������������������'�����&��
��� �����

�������������������������+$��������

�

PV ARRAY Inverter / Power
Conditioner 

AC Loads

Distribution 
Panel

Electric 
Utility

PV ARRAY Inverter / Power
Conditioner 

AC Loads

Distribution 
Panel

Electric 
Utility

 



 

T E R I  Report No. 2010RT05 

CHAPTER 3 Solar potential areas in selected states 
 

�

�

"������&���������	�������� ���������������������	������������

�����������D�����	����
�����������������	
���������*��5�*����

������������������������*�������������������� ���������	
���������

���	��������'�*���*�������������������������9�*�������������

��� ����������������� ������������������������������������	�

����	�������*��������
����������������������
��������������5��'�

�����������������5��"����������������������*���������������������
�

	���������� ���������������
������F����������������
����������������

D��������������������������� ������������������������������������

�������������������� �'�����	��	��'������������������)D"D�

��������������������������������������������'��'������

� C����*��	�������	�������������
�����*������������������������

*��������������	����
�	����'�����������������������������

Table 3.1  Solar potential in selected state 

State District Latitude Longitude 
Annual Solar Insolation 
on Horizontal surface 

   ˚N ˚E kWh/m2/year 
Rajasthan Jodhpur 26.3 73.0 2169.4 
  Jaisalmer 26.9 70.9 1882.8 
  Barmer 25.8 71.4 1861.8 
  Bikaner 28.0 73.3 1810.4 
          
Gujarat Surendra Nagar 22.7 71.7 1960.0 
  Bhuj 23.3 69.7 1918.4 
  Patan 23.9 72.0 1905.3 
  Palanpur 24.2 72.4 1898.4 
  Banaskantha 23.3 71.0 1883.4 
          
Maharashtra Sholapur 17.7 75.9 2204.5 
  Kolhapur 16.7 74.2 1889.7 
          
Andhra Pradesh Anantpur 14.7 77.6 1947.8 
  Mahbubnagar 16.8 77.9 1930.9 
  Kurnool 15.8 78.1 1897.0 
          
Karnataka Bijapur 16.8 75.7 1971.1 
  Bagalkot 16.1 75.5 1960.1 
  Belgaum 15.9 74.5 1863.0 
          
Tamilnadu Karur 11.0 77.3 1868.8 
  Tiruvur 18.1 80.6 1850.6 
  Dindigul 10.4 78.0 1836.6 
          
Punjab Ludhiyana 30.9 75.8 1918.0 
  Bhatinda 30.2 75.0 1903.8 
  Jalandhar 31.3 75.6 1899.4 
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CHAPTER 4  Policy and regulatory status for solar power 
plant development in India 
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Application segment  Target for Phase 1 

(2010–13)  
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Table 4.1  Levelised tariff for solar power plants  

Solar power technology Levelised total 
tariff 

Benefit of accelerated 
depreciation, if availed 

Net levelised tariff upon 
adjusting for accelerated 
depreciation benefit (if availed) 

 Rs/kWh Rs/kWh Rs/kWh 

Solar PV power plant 17.91 2.96 14.95 

Solar Thermal Power Plant 15.31 2.46 12.85 

�
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Table 4.2a  Solar policies in different states 

Description Gujarat Rajasthan Maharashtra Andhra Pradesh 

Tariff order date Jan 29th, 2010 Order dated April 02nd, 2008 and 

amendment order dated Dec 23rd, 2009 

 

May 08th, 2009 Sept 29th, 2008 

Tariff period 25 Years 10 Years 10 Years 

 

10 Years 

Control Period Up to Dec 31st, 2011 - - 

 

- 

Tariff (Rs/kWh) Year    SPV*     Solar Thermal 

1-12     15.0    11.0 

13-25    5.0      4.0 
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Total tariff inclusive of generation based 

incentives 

 Up to                  SPV     Solar Thermal 

Dec 31st, 2009   15.78         13.78 

Dec 31st, 2010    15.18         13.18 

 

Tariff applicable for 10 years only but the 

PPA can be executed for 20 year or life 

term. 

 

Tariff applicable to plants commissioned up 

to Mar 31st,  2010 and comes under GBI 

scheme. 

Tariffs for plants under GBI scheme is Rs 3 

each for SPV as well as Solar thermal. 

 

Maximum incentives to the project 

developer are Rs 15 for SPV and Rs 13 for 

solar thermal power plants. This includes 

the GBI given by MNRE plus the Rs 3.0 

per kWh from the distribution licensee who 

will purchase the power. 

For projects not coming under GBI the tariff 

would be determined through competitive 

bidding process. 

 

At Rs. 7/kWh which is the highest power 

purchase cost approved by the Commission 

for FY 2008-09 in its Tariff Order for Retail 

Supply escalated by the wholesale price index 

on annual basis for next 10 years .This tariff 

shall be applicable only to the extent of the 

capacity eligible for incentives under the 

scheme of MNRE ;  

RPO % (Total for all 

renewables) 

For year 2010-11  

Minimum 5% of total energy 

consumption (4.5% wind, 0.25% Solar, 

0.25% Others) 

For year 2011-12  

Minimum 6% of total energy 

For the year 2010-11, 8.5 %  and  

For the year 2011-12,  9.5% 

Minimum 6% of total energy consumption Minimum 5% of total consumption per annum. 

Applicable for the period from 2008-09 to 

2013-14 
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Description Gujarat Rajasthan Maharashtra Andhra Pradesh 

consumption (5% wind, 0. 5% Solar, 

0.5% Others) 

 

Subsidy/Incentive by 

state government 

Tariff is estimated based on accelerated 

depreciation benefit is considered 

 

As per the GoI Policy As per the GoI schemes As per the GoI schemes 

Sharing of CDM benefits 1st year 100% to developer 

2nd year 10% to beneficiaries and to be 

increased 10@ per annum up to 50%. 

Thereafter to be shared on equal basis 

 

To be shared in the ratio of 75:25 by the 

power producer and beneficiary 

No specifications Shared in the ratio of 90:10 by the power 

producer and beneficiary 

Security deposits Rs 50.0 lakh per MW at the time of 

signing of PPA with distribution licensee 

 

Rs 5.0 lakh per MW  - - 

Wheeling charges For drawl at >66kV line the transmission 

charges and losses as applicable to 

open access consumers and for power 

drawl below 66 kV line 10% (including 

transmission losses) +Transmission 

charges as applicable to open access 

 

Transmission charges foe RE systems 

shall be 50% of the charges specified for 

others (open access consumers), Loss 

charges @4.4% to 8% depending upon the 

voltage at which power is consumed 

Depending on the feeding point and the 

drawl point (taken as 9% wheeling losses 

+0.25 Rs per unit for 11kV HT Line) 

Wheeling and transmission@5% of the 

energy wheeled 

Other issues - Solar power projects with installed capacity 

up to 50 MW does not have to give ant free 

power to the state but the projects with 

capacity higher than 50 MW have to give 

free electricity to state as per the 

percentage specified by the government in 

the order. 

- - 

�
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Table 4.2b  Solar policies in different states 
Description Karnataka Tamilnadu Punjab 

Tariff order date Nov 26th, 2008 July 11th, 2008 Dec 13th, 2007 
 

Tariff period 10 years 10 years - 
 

Control Period - - - 
 

Tariff (Rs/kWh) Based on Order for determination of tariff for solar power projects 
released on 26 Nov 2008. Tariff will be Rs 3.40/kWh for both SPV 
and solar thermal power plants.  
The tariff will be applicable for the plants which will get incentive of 
Rs 12/unit for SPV and Rs 10 per unit for solar thermal power plants 
from IREDA as per MNRE policy. 
 

Rate for procurement of power by DISCOM is 
 
For SPV Rs 3.15/kWh and for solar thermal Rs 3.15/kWh. 
 
Maximum incentive of Rs 12/kWh for SPV and Rs 10/kWh 
for solar thermal power projects is admissible for projects 
commissioned up to Dec 31st, 2009.  

Rs.7.00/unit (with base year 2006-07) with five annual 
escalations @ 5% up to 2011-12. 

RPO % (Total for all 
renewables) 
 

Minimum 5% of total energy consumption Minimum 14% of total energy consumption in year 2010-11 Minimum percentage of purchase from renewable 
sources will be 3% for year 2010-11 

Subsidy/Incentive by 
state government 
 

As per GoI scheme As per GoI scheme - 

Sharing of CDM benefits 100% of gross proceeds on account of CDM benefit are to be 
retained   by project developer in the first year after the date of 
commercial operation of the generating station, 
 b) In the second year, the share of beneficiaries shall be 10% 
which shall be progressively increased by 10% every year till it –
reaches 50%, where after, the proceeds shall be shared in equal 
proportion by the generating companies and the beneficiaries. 
 

Not specified - 

-Security deposits - - - 
 

Wheeling charges 5% including transmission charges 5% including transmission charges 2%  

Source: orders and policies declared by state energy regulatory commissions and the state’s renewable energy development agencies. 

The details given above are based on the latest available orders and policies from the state electricity regulatory commissions and the state’s renewable energy development agencies. Most of the 

states except Rajasthan and Gujarat the solar power tariff is declared for the capacity and period as mentioned in the MNRE’s GBI policy. 

�
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Appendix I: Monthly average daily values of climatic parameters 
State District Parameter Unit Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Air temperature °C 16.7 18.9 24.2 29.2 33.3 33.9 31.4 29.4 29.2 26.7 22.0 18.1 26.1 
Relative humidity % 36.0% 33.0% 25.0% 23.0% 30.0% 45.0% 60.0% 67.0% 57.0% 32.0% 29.0% 36.0% 39.5% 

Jo
dh

pu
r 

Solar Radiation-Hor kWh/m²/d 4.64 5.45 6.48 7.29 7.57 7.20 5.97 5.64 6.05 5.78 4.90 4.36 5.94 
Air temperature °C 16.3 18.8 24.6 29.0 31.8 31.9 30.6 29.5 29.4 27.8 22.9 18.2 25.9 
Relative humidity % 34.5% 29.6% 25.0% 29.1% 37.9% 51.7% 63.7% 66.4% 53.4% 31.9% 27.1% 31.0% 40.2% 

Ja
is

al
m

er
 

Solar Radiation-Hor kWh/m²/d 3.53 4.31 5.27 6.27 6.77 6.78 6.01 5.68 5.42 4.71 3.81 3.31 5.16 
Air temperature °C 18.0 20.2 25.8 29.7 31.8 31.2 29.6 28.8 29.1 28.2 24.0 19.8 26.4 
Relative humidity % 33.9% 29.2% 24.6% 29.6% 39.4% 55.8% 67.7% 68.9% 55.5% 34.5% 27.3% 31.3% 41.6% 

Ba
rm

er
 

Solar Radiation-Hor kWh/m²/d 3.68 4.43 5.39 6.26 6.68 6.53 5.47 5.15 5.33 4.79 4.00 3.49 5.10 
Air temperature °C 14.5 17.8 24.1 30.2 35.0 35.2 32.6 31.4 30.9 27.4 21.2 15.6 26.4 
Relative humidity % 53.5% 45.5% 37.4% 28.1% 27.6% 40.7% 58.9% 63.2% 52.7% 41.6% 43.4% 51.4% 45.4% 

Ra
ja

st
ha

n 

Bi
ka

ne
r 

Solar Radiation-Hor kWh/m²/d 3.20 3.96 5.01 6.11 6.68 6.64 5.96 5.53 5.21 4.48 3.61 3.09 4.96 
Air temperature °C 23.1 24.9 29.2 31.4 31.7 30.0 28.1 27.7 28.7 29.9 27.6 24.3 28.1 
Relative humidity % 33.0% 29.8% 28.8% 34.5% 46.6% 64.6% 76.3% 74.2% 62.3% 41.4% 30.3% 32.2% 46.3% 

Su
re

nd
ra

 
Na

ga
r 

Solar Radiation-Hor kWh/m²/d 4.49 5.29 6.17 6.80 6.86 5.94 4.80 4.61 5.33 5.30 4.67 4.21 5.37 
Air temperature °C 17.4 21.2 26.2 29.9 31.9 32.2 30.1 29.0 29.1 28.6 23.7 18.8 26.5 
Relative humidity % 60.5% 56.2% 55.5% 54.7% 60.7% 65.8% 74.6% 74.8% 71.4% 58.5% 54.0% 56.5% 62.0% Bh

uj
 

Solar Radiation-Hor kWh/m²/d 4.12 4.85 5.68 6.50 6.67 6.31 5.26 5.01 5.39 5.08 4.34 3.87 5.26 
Air temperature °C 21.1 23.3 28.3 31.4 32.3 30.4 28.1 27.7 28.6 28.8 25.9 22.4 27.4 
Relative humidity % 34.3% 29.6% 25.5% 29.6% 40.8% 61.4% 75.2% 73.7% 60.8% 39.7% 29.7% 33.0% 44.4% 

Pa
ta

n 

Solar Radiation-Hor kWh/m2/d 4.5 5.12 5.96 6.41 6.59 5.93 4.73 4.49 5.14 5.12 4.55 4.15 5.22 
Air temperature °C 19.5 21.7 27.0 30.6 31.8 30.4 28.3 27.6 28.3 28.0 24.6 20.9 26.6 
Relative humidity % 34.8% 29.9% 25.1% 29.5% 40.6% 59.9% 73.5% 73.6% 60.0% 38.2% 29.4% 33.4% 44.1% 

Pa
la

np
ur

 

Solar Radiation-Hor kWh/m²/d 4.10 4.84 5.77 6.44 6.75 6.32 4.91 4.65 5.32 5.07 4.37 3.89 5.20 
Air temperature °C 21.9 24 28.7 31.4 32.1 30.7 28.7 28.4 29.4 30 27.1 23.4 28 
Relative humidity % 33.0% 29.3% 27.2% 32.6% 43.8% 61.0% 73.0% 71.2% 58.4% 38.4% 28.6% 31.4% 44.0% 

Gu
ja

ra
t 

Ba
na

sk
an

t
ha

 

Solar Radiation-Hor kWh/m2/d 4.2 4.81 5.67 6.36 6.68 6.17 5.05 4.8 5.19 4.87 4.23 3.92 5.16 
Air temperature °C 23.1 25.6 28.9 32.0 32.8 28.9 27.0 26.7 26.7 26.7 23.9 22.2 27.0 
Relative humidity % 37.0% 30.0% 25.0% 28.0% 33.0% 61.0% 69.0% 67.0% 65.0% 49.0% 41.0% 39.0% 45.4% 

Sh
ol

ap
ur

 

Solar Radiation-Hor kWh/m²/d 5.81 6.39 7.22 7.33 7.44 5.69 4.64 5.00 5.22 6.03 6.17 5.58 6.04 
Air temperature °C 24.6 26.5 29.1 29.7 28.2 24.9 23.9 23.5 24.0 25.6 25.6 24.2 25.8 
Relative humidity % 41.6% 36.5% 36.5% 43.0% 57.9% 81.0% 85.5% 85.2% 78.9% 62.5% 46.3% 43.8% 58.4% M

ah
ar

as
tra

 

Ko
lh

ap
ur

 

Solar Radiation-Hor kWh/m²/d 5.15 5.88 6.51 6.78 6.39 4.34 3.73 3.81 4.77 5.03 4.99 4.82 5.18 
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State District Parameter Unit Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Air temperature °C 24.4 27.3 30.7 32.7 33.0 30.0 28.5 27.9 28.1 26.9 25.3 23.8 28.2 
Relative humidity % 57.3% 47.0% 39.9% 41.5% 46.5% 58.7% 63.4% 66.4% 66.8% 71.7% 68.2% 65.5% 57.8% 

An
an

tp
ur

 
Solar Radiation-Hor kWh/m²/d 5.08 5.93 6.46 6.57 6.24 5.21 4.74 4.78 5.09 4.75 4.63 4.62 5.34 
Air temperature °C 24.3 27.2 30.7 31.1 31.7 28 26.9 26.7 27.2 26.5 25.2 23.9 27.4 
Relative humidity % 49.6% 39.4% 33.8% 43.8% 44.5% 64.4% 67.7% 67.3% 63.2% 60.5% 52.6% 50.0% 53.1% 

M
ah

bu
bn

a
ga

r 

Solar Radiation-Hor kWh/m2/d 5.18 5.93 6.41 6.51 6.23 5.07 4.38 4.42 4.78 4.86 4.91 4.82 5.29 
Air temperature °C 24.5 27.5 31.2 33.3 33.9 30.8 28.6 27.7 27.8 27.1 25.6 23.7 28.5 
Relative humidity % 54.3% 44.5% 36.5% 38.8% 41.2% 55.8% 64.9% 70.7% 70.0% 70.5% 66.0% 61.6% 56.3% 

An
dh

ra
 P

ra
de

sh
 

Ku
rn

oo
l 

Solar Radiation-Hor kWh/m²/d 4.89 5.74 6.32 6.63 6.27 5.07 4.46 4.50 4.78 4.58 4.65 4.54 5.20 
Air temperature °C 24.4 26.9 30.1 31.1 29.5 25.4 24.3 24.0 24.9 26.2 25.4 23.8 26.3 
Relative humidity % 42.8% 33.7% 31.0% 36.4% 49.5% 74.8% 79.3% 79.0% 71.1% 57.4% 46.8% 45.6% 54.1% 

Bi
ja

pu
r 

Solar Radiation-Hor kWh/m²/d 5.12 5.83 6.45 6.61 6.47 5.12 4.67 4.63 5.10 5.11 4.97 4.77 5.40 
Air temperature °C 24.4 26.9 30.1 31 29.6 25.5 24.3 24 24.9 26.2 25.4 23.8 26.3 
Relative humidity % 43.5% 34.5% 31.2% 36.7% 48.8% 74.7% 79.3% 79.0% 71.1% 57.4% 46.8% 45.6% 54.1% 

Ba
ga

lk
ot

 

Solar Radiation-Hor kWh/m2/d 5.27 5.91 6.46 6.48 6.4 5.01 4.56 4.53 4.95 4.98 5.02 4.88 5.37 
Air temperature °C 25.0 26.3 28.0 28.4 27.4 25.0 24.2 23.8 24.0 25.3 25.7 24.7 25.6 
Relative humidity % 46.3% 43.6% 46.7% 53.4% 64.8% 82.7% 85.8% 85.9% 81.4% 69.4% 52.5% 48.3% 63.5% 

Ka
rn

at
ak

a 

Be
lg

au
m

 

Solar Radiation-Hor kWh/m²/d 5.23 5.94 6.54 6.74 6.14 3.96 3.48 3.74 4.73 4.94 5.02 4.87 5.10 
Air temperature °C 23.3 25.6 27.7 26.9 26.4 25.2 24.9 25.1 25.6 24.7 23.6 23 25.2 
Relative humidity % 63.8% 54.5% 51.2% 68.5% 73.5% 76.3% 74.5% 72.5% 69.8% 74.4% 72.4% 68.9% 68.4% 

Ka
ru

r 

Solar Radiation-Hor kWh/m2/d 5.07 5.84 6.5 6.08 5.85 4.85 4.5 4.64 4.99 4.45 4.22 4.46 5.12 
Air temperature °C 23.1 25.6 28.7 29 31.1 29 27.1 26.6 26.6 25.5 24 22.5 26.6 
Relative humidity % 50.0% 47.2% 44.2% 55.8% 52.6% 67.4% 75.0% 75.7% 73.8% 67.5% 53.0% 48.1% 59.2% 

Ti
ru

vu
r 

Solar Radiation-Hor kWh/m2/d 4.86 5.63 6.29 6.68 6.4 4.58 3.81 3.64 4.44 4.84 4.93 4.75 5.07 
Air temperature °C 23.5 25.6 27.5 26.5 25.6 24.7 24.5 24.6 25.1 24.5 23.7 23.1 24.9 
Relative humidity % 67.1% 57.4% 54.8% 73.0% 80.0% 81.4% 79.5% 77.6% 75.5% 79.1% 77.5% 73.9% 73.2% 

Ta
m

iln
ad

u 

Di
nd

ig
ul

 

Solar Radiation-Hor kWh/m²/d 4.85 5.59 6.24 5.89 5.68 4.73 4.50 4.80 5.17 4.48 4.18 4.32 5.03 
Air temperature °C 11.1 14.2 20.6 27.0 31.2 32.8 30.8 29.3 27.9 23.9 18.5 13.1 23.4 
Relative humidity % 54.5% 47.4% 36.6% 30.8% 32.3% 43.7% 64.8% 71.2% 61.6% 42.7% 38.7% 47.4% 47.7% 

Bh
at

in
da

 

Solar Radiation-Hor kWh/m²/d 3.19 4.28 5.35 6.29 7.01 6.89 6.09 5.79 5.58 4.92 3.98 3.19 5.22 
Air temperature °C 10.9 13.9 20.1 26.2 30.2 31.6 29.4 28.0 26.5 22.8 17.8 12.8 22.6 
Relative humidity % 54.3% 48.7% 37.8% 31.5% 33.9% 46.4% 69.1% 74.7% 65.8% 46.4% 40.3% 47.2% 49.7% 

Lu
dh

iy
an

a 

Solar Radiation-Hor kWh/m²/d 3.25 4.31 5.50 6.45 7.08 6.89 5.91 5.71 5.60 5.02 4.09 3.22 5.25 
Air temperature °C 9.4 11.9 17.4 23.5 27.7 29.2 27.2 25.7 24.1 20.5 15.8 11.3 20.3 
Relative humidity % 52.2% 49.4% 40.2% 32.3% 33.4% 45.2% 69.6% 76.1% 66.1% 45.0% 38.6% 44.1% 49.4% 

Pu
nj

ab
 

Ja
la

nd
ha

r 

Solar Radiation-Hor kWh/m²/d 3.12 4.17 5.30 6.50 7.20 7.08 5.93 5.51 5.51 5.01 3.99 3.10 5.20 

Source: NASA, TERI analysis 
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Appendix II:  State maps 
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