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 World has installed150 GW of Solar PV up to 
last year (2014), which caters to 11% of global 
energy generation and well towards a roadmap 
of achieving 16% i.e. 218 GW by 2050 to reduce 
CO2 by 50%. (Source:  IEA World Solar PV Roadmap, 2015) 

 These 218 GWs would consume 4,411 sq. km of 
area (equivalent to the land mass of Denmark, or  
85% of that of Republic of Trinidad and Tobago). 

 Indian Solar Mission of achieving100 GW solar 
PV plants shall consume an area of 2,023 sq. km, 
1.5 times size of New Delhi (1,483 sq. km).  
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Rationale 
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• Technology  : Polycrystalline Silicon 
• PV Modules  : MEMC, 280 Wp (1m x 2m)  
• Array   : 8 Blocks(14 Row) , 16 modules per row, 2 rows per structure   
• Canal length used                      :                   750 Mts  
• Capacity  : 1.01 MW (3,616 modules x 280 W) 
• Inverter  : Power One /4 x 220 kW 
• Power evacuation                      : 11 KV (through Compact Sub-Station)  
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Basic Parameters 
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Before… After. Project 
completed on 
24/03/2012 
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Results of PIV Tests by NABL Laboratory 
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Results of PIV Tests on Large Sample 
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Average Monthly PR (Since Inception) 
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Extended Service Life and Energy Gain (Reduced 
Degradation of Semiconductor) 

1000 kW              975 kW                                             800 kW                           

1000 kW                                                995 kW                           

1 Year After 25 Year 

3 Year 

2.5% Loss of Capacity Total 20% Loss of Capacity 

Total 80% Loss of Capacity <0.5% Loss of Capacity 

43 Year 

On Ground 

On Canal 
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Comparison (Canal Top V/s. Ground Mount) 
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Cumulative Weighted Generation Ground 
Mount V/s. Canal Top 
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EFFECT OF COOLING 
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Enduring benefits: Enhanced Energy 
Generation (Cooling Effect) 

50°C 

40°C 

Ground 

Installation 

Installation Over Water 

Body (Canal) 

2.5% 

Gain (%) 

Ground 

Installation 

Installation Over Water 

Body (Canal) 



sagar.a@germi.org 13 

Canal-Top Performance Under Ideal Conditions 
Ideal Conditions vs. Techno-commercially Optimized in Actual 
Conditions 

36.5 MU (A) 

60.17 MU (A) 

25 Years 

43 Years 

Generation 

63.80 MU (I) Gain 

17.71% 

18.8% 

Canal Top in Ideal 
Conditions 

Canal Top at Present 

1 25 43 

17% 

17.7% 

15.9% 

16.9% 
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Year 
38.75 MU (I) 

25° 25° 

10° 10° 

Increased pitch for 
maximum solar 
collection. 
 
Techno-commercially 
optimized inclination 
and pitch. 
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Saving of Water  
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*Evaporation 1.8 – 2.1 m / 
m2 

Loss: 12819 m3 

Loss: 3561 m3 

**Evaporation @ 0.5 m / 
m2 

ESTIMATE 

Area under Solar PV 
Module - 7122 m2 

Equivalent Un – Shaded 
Area - 7122 m2 

9.678 
L/m2 

4.00 L / m2 

2015 6 6.71 kWh / 
m2 

21200 m3 8774 m3 

Annual 365 2066 kWh / 
m2 

*Central Water Commission, GoI,     

EXPERIMENT 
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Summary 

• Saving of LAND by 5 acres per MW. 

• Saving of CO2 Emission by 1,280,000 kg per Year. 

• Reduce water loss due to Evaporation  by 90 Lakh Litres per annum 

per MW. 

• Increase Solar Generation Efficiency by 2.5 % compared to similar 

Solar Plant on the ground -  Up to 5.75% increase can be achieved. 

• Strengthening the grid. 

• Energy generation being close to consumption point helps in 

reduction of T&D losses. 

• Concept is Replicable globally in entirety. 

• Retard the growth of algae in the water 
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• 458 km of open Main Canal in Gujarat alone! 
• Plus sub-branches: 

– 20,000 km already built 
– Final aim: 85,000 km 

 
• 30% of 20,000 km canal can host: 

– 18,000 MW of SPV Plant.  
– Hence, conserves 44,000 hectare land 
– And about 16,20,000 Lakh Litres of water 

every year.  
• Canals in any direction can be used: East-

West, North-South, etc. 
• No restriction in water flow. 
• 10 MW SPV Plant on Vadodara Branch Canal 

and 15 MW on canal bank on Vadodara 
Branch is under consideration (MNRE 
Approved) 

• This has been replicated in the sponsoring 
country and similarly can be replicated across 
the Commonwealth also. 
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Replication Potential  

10 MW Canal-Solar Project at Vadodara City. 
(3,25 km Length, canal top-width 22.1m) 

1 MW Canal-top PV, Krishna River, Karnataka 
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Final Conclusion 
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 Degradation effect on solar PV modules installed  and under 
operation at world's first pilot demonstration project of canal 
top near Sanand, Gujarat were studied by GERMI and tested as 
per IEC 61215 at NABL accredited laboratory. In order to 
reconfirm results, additional 49 no. of modules were tested. 
Results of the tests showed very negligible degradation even 
after 34 months of operation in field. This is in disagreement 
to established annual degradation rates prevailing in solar 
industry. Also, annual Performance ratio (PR) of the plant 
reaffirmed the laboratory results. Based on global experiences, 
authors attribute slow degradation rates to cooling effect of 
modules as a result of evaporation of water from canal. It is 
concluded that canal top solar PV plant can offer a long service 
life of 40 years unlike global market standard service life of 25 
years. 
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