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WHY REMOTE TELECOM TOWERS?

®* World’s second largest subscriber base of 700 millions and may become 800
millions in next two years.

®* Major barrier of its growth — availability of adequate power at remote
locations.

®* Power is one of the main issues for telecom base stations.

®* Typical load of BTS is about 3 to 5 kW and are presently being fed through
diesel generators.

® Grid extension to power remote BTS is not commercially viable option as load
requirement is low.

®* Wind Solar Hybrid Systems could be a better and viable substitute.
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FACTS ON TELECOM TOWERS

®* About 4,40,000 Telecom Towers in India.

®* About 50% of the total Telecom Towers are in rural areas.

®* About 40% of the Telecom Towers have power availability less than 10 hours in the country.

®* Second largest consumer of Diesel ( 2 billion litres of diesel to power Towers per year)

® About 50 — 55% energy utilized for actual service delivery and remaining for cooling base
stations.

®* Energy consumption contributes 70% of the total network operating cost in rural areas
whereas in urban areas it is 15 — 30%.

®* Telecommunication sector is responsible for half of the GHG emissions in Information &
Communication (ICT) which is second largest GHG emissions in the country.

® Operating expenses on power is one of the biggest expenses in the MNQO’s P & L statement.




ROLE OF RENEWABLE ENERGY

Helps in two ways:-
a) Reduction in conventional fuel cost.

b) Reduction in emissions.

Practical available options :-

a) Solar photovoltaic systems. (SPV)
b) Small wind turbines. (SWT)

c) Hybrid of wind and solar. (SWES)




India Telecom Grid Access
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APPROACH TOWARDS IMPLEMENTATION

Tap off-grid/ un electrified telecom towers (around 80,000)

® States having reasonable wind & solar potential —
Gujarat, Rajasthan, M. P., Maharashtra, Tamil Nadu, A. P., Telangana,
Karnataka, Kerala & Orissa, Assam & North Eastern states.

® Average Grid availability less than 10 hours at remote Telecom sites.

®* Urban wind monitoring to be launched by utilizing the existing towers.

® Inputs from Telecom Towers for installation of SWES
v Site Load Profile

v Power Storage Configuration

v Space availability




CASE STUDY

INSTALLATION OF AEROGENERATOR/SMALL WIND
TURBINE
ON
EXISTING TELECOM TOWER

JAISALMER DISTRICT
IN
RAJASTHAN




Status of BTS before SWT

®* Typical Electrical Load - 3KW
(FCU, IPMS,BTS load & misc. load)
®* Actual consumption - 1.5-2.0KW

(about 24 KWh/day)

® Source of Power - Grid & Diesel genset
(capacityl5KVA)

® Grid availability - 8-10 hours/day

®* Diesel consumption - 8-10 litres/day

(about 3KWh energy from 1 lit of diesel)
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Block Diagram of Power supply for
BTS (before SWT)

: 230V A( Free Cooling
Grid Unit(FCU)
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/ PIU Switched Mode
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Small Wind Turbine on Telecom Tower

® One of the empanelled manufacturers have commissioned
small wind turbines on telecom towers at four different rural
locations i.e Jaisalmer, district in Rajasthan on pilot
demonstration .

® Customer Telecom operator

® Year of Installation July 2012 & 2013
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Major Small Wind Turbine Specifications

* Type - Horizontal Axis, Downwind
®* Rated output -2100W@11m/s

®* No of blades -3

¢ Swept Area - 10.87 Sgmt

®* Rotor Diameter -3.7m

® Start up/Cut -in -2m/s & 3.5m/s

® Survival wind speed -63 m/s

® Design - IEC61400-2

®* Weight - 75kgs

® Built- in online remote energy monitoring system
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Block Diagram of Power supply for BTS (after SWT)

SWT
: Free Cooling
020V A : 3 KVA Inverter
Grid Unit(FCU) AC-DC step
Down to 48V
From Outback
IPMS USA
/PIU Switched Mode
Power Supply B
DG 230V A( (SMPS) 48V D 8Va ’éteryAh BTS Load
15KVA AC-DC(step down to 4 00
48V)




KHURI VILLAGE
JAISALMER

Tower Height - 60 m
Wind Speed - 6.5 m/s

SWT mounted on Top
of Telecom Tower




Monthly Generation (July 2013- June 2014)

Mulya - kWh Khuri - kWh *Pithala - kWh Kowa - kWh
Month l\%gi:? Daily Avg 1\";‘(())?;{1 Daily Avg l\%gggl Daily Avg Mrgil;? Daily Avg
July 578 19 570 18 581 19
August 498 17 456 15 510 17
September 438 14 406 14 475 16
October 249 8 225 7 365 12
November 183 6 125 4 198 7
December 256 8 278 9 267 9
January 452 15 316 11 467 16
February 329 12 251 9 348 13 344 11
March 355 11 256 8 356 12 378 13
April 270 9 223 7 205 10 290 10
May 439 14 403 13 419 14 460 15
June 990 33 919 31 890 30 1089 36
Annual 5037 4428 2308 5424
Monthly Avg 422 369 416 452
Daily
Average 14 . e 15

Note : *Pithala was commissioned in February 2014.
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Seasonal Generation (July 2013- June 2014)

KWH
Generated

Total

1200
1000
800
600
400
200
0]

Summer (41%) Monsoon (35%)

5036 Kwh
Annual

]III'II“l-t

Jan Feb Mar Apr May June July Aug Sept. Oct Nov Dec




__— .

Key Findings

* Prior to wind energy, telecom towers were running on Diesel-14 to
16hrs/day.

* Grid availability -10-8hrs/day.

* 4 SWTs (2.1 KW cap) were commissioned on rural telecom towers at
Jaisalmer in Rajasthan.

* System availability -100%

* Average generation SWT - 14KWH/day

* Capacity Utilization Factor(CUF) - above 25%
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Key Findings(Contd.)

* Diesel Fuel Saved/day/site - 8 litres

* Cost of diesel saved @Rs55/lit -Rs 440

* (CO2saved Kg/day -5.6

* Cost of energy -Rs 8-10 kWH
* Land requirement for SWT -Nil

* Existing telecom towers have been used after detailed structural

analysis with modifications.



OUTCOME OF KEY FINDINGS

®* Average generation from SWT of 1 kW capacity will generate 5
to 6 kWh per day.

®* Average generation from SPV of 1 kW capacity will generate 4
to 5 kWh per day.

®* Average generation from Small Wind Energy Hybrid System
(SWES) of 2 kW capacity will generate 8 to 10 kWh per day.
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Diesel Fuel (Savings)
Diesel Saved (Litres) (@ i(:t;;flz il'ei?’:re)
Tower(s) Daily Monthly Annual Rupees
1 8 240 2880 1.58 lac
500 4000 1.2 Lac 14.40 Lac 7.92 Cr
5000 40000 12 Lac 144 Lac 79.20 Cr
10000 80000 24 Lac 288 Lac 158.40 Cr



FINAL OUTCOME

* BASE STATIONS POWERED BY THE WIND SOLAR
HYBRID ENERGY SYSTEMS (SWES) WITH GRID/
DIESEL BACK-UP ARE PROVING TO BE MOST
ENVIROMENTALLY FRIENDLY AND COST
EFFECTIVE SOLUTIONS FOR MANY
CHALLANGING SITES.






