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Motivation 
• Telecom towers get average 13.5 hours of grid power in 

a day  

• Unreliable or unavailable grid power in rural and tribal 
areas 

• Second largest consumer of diesel (2 billion liters of 
diesel per year) 

• Elimination of diesel subsidies (Rs. 4,300 Crore in 2011-
12) increase this cost further 

• 1-2% of total CO2 emissions  in India are from telecom 
tower operations 

 

 
 TRAI (2011), “Recommendations on Approach towards Green Telecommunications,” Telecom Regulatory 
Authority of India, New Delhi. 
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Motivation 
Hybrid power as a solution 

• Almost 30% of the towers will payback the capital 
cost in 5 years 
• Specially in areas with poor grid connectivity 

• Reduces CO2 emissions significantly 

• TRAI has recommended that 
• 100% of rural and 50% of urban towers should be powered 

by hybrid sources by 2020. 

# Panigrahi P.K., (2011), “Green Energy: A Perspective for Indian Rural Telecom,” Journal of Green Engineering, 
River Publication, Vol 2, p. 103‐114. 4 



Project Objectives 

• Install a small wind turbine on an existing telecom tower 

• Develop guidelines for quick calculation for suitability for a 
given turbine-tower combination 

 

Scope 

• Self-supporting lattice towers 

• Square base 

• 30m - 60m tall 

• Already functional telecom tower 

• Small wind turbine (1-5 kW) to be mounted 
• Enough clearance for yawing and furling 
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Tentative Turbine Specifications 

• Whisper 500  
• 2 blades 

• Peak output: 3400 Watt 
• @12.5 m/s, 800 rpm 

• Weight: 80 kg 

• Rotor Diameter: 4.5 m 

• Variable speed turbine 

• Survival wind speed: 55 m/s (198 kmph or 123 
mph) 
• Maximum basic wind speed per IS 875 (III) 

•  Maximum lateral load ≈ 450 kgf @ 13 m/s 
• Furling takes place at speeds > 13m/s 
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Tentative Locations 

• Ananthapur, AP  
• Basic wind speed = 33 mps 

• WPD = 300-400 W/m2 

• Vishakhapatnam, AP 
• Basic wind speed = 50 mps 

• WPD = 150-250 W/m2 

• Indus tower sites 

• BSNL and other designs will also be analyzed  
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Tower design for wind loads 
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Basic Wind Speed 

• IS 875 (III) and ASCE 7 use 3-sec averaging 

• Other codes such as BS-8100 use 1 hr averaging 

• The longer the averaging duration the less the basic 
wind speed 
• Gust effects are neglected on averaging over longer 

duration 

• Basic wind speeds are measured for a return period of 
50 years 

• India: 33, 39, 44, 47, 50, 55 m/s 

• These wind speeds include the effects of 
turbulence 
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Dynamic Effects 

• Gust effect on the tower 
• Random nature of the atmospheric wind 

• Most of the turbulent energy between 0.02 Hz to 0.5 Hz 

• Dynamic load from the turbine 
• Variable speed turbine 

• RPM depends on the wind speed  

• Operating frequencies 0.1 Hz to 10 Hz 

• The natural frequency should be far from the gust 
frequency and the turbine operating frequency 
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Gust Effects Analysis 

• Gust effects on Rigid (n1 > 1 Hz) structures can be 
ignored 

• Flexible structures (< 1 Hz) may have an amplified 
response 

• Include an equivalent  static “Gust effect factor (Gf)”  

• Alternatively, dynamic analysis 
• Power density spectrum (e.g., Davenport) can be used 

• Most of the turbulent energy between 0.02 Hz to 0.5 Hz  

• Use artificially generated wind speed time histories 

• Convert wind speeds to wind pressure histories 

• Linear dynamic analyses 

• Take the maximum response from different time histories 
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Turbine Load and Analysis 

• Turbine changes the mass distribution of the tower 

• Reduces the natural frequency 

• Can induce vibrations to the tower 

• Even rigid (n1 > 1 Hz) structures may be affected 

• Need wind speed – lateral thrust data for the turbine 

• Time history of lateral thrust can be developed for 
the wind-speed time histories 

• Linear dynamic analyses 

• Take the maximum response from different time 
histories 
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Challenges… 
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Fatigue? 
• Avoid any frequency interference under service 

conditions 

• Separate the natural frequencies from the excitation 
frequencies  

• Otherwise very difficult to avoid fatigue failure 

Furling malfunction? 
• Tower must survive even if the furling mechanism fails 

• How to calculate turbine thrust under these conditions? 

Antenna performance? 
• Vibrations and displacements should be with in the 

tolerances 

 

Continuing Work… 
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Thank you for your time! 
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