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The Spectrum of ‘Power’ Availability in India 

Zone A Zone B Zone C Zone D 

Cumulative 

Duration of Daily 

Power non-availability  

30 minutes 
to less 
than 4 
hours  

 

4 – 8 

Hours. 

 

8 – 18 

Hours. 

No grid 

Power 

available 

Many of the Zone A sites actually belong to Zone B, and a few to Zone C. 
These sites have the benefit of having a ‘Diesel Generator’ set which is 
switched on within a few minutes when a power outage takes place. 

Small Towns & Rural Locations Urban 
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Time to recharge 
for repeated 
discharge # 

Outdoor 
Application 

Life DG   

Conventional 
VRLA 

8 Hours X 2 Years Yes 

Advanced VRLA 4 Hours X 3 Years Yes 

… 

# Discharge @ 2BTS Load (60A) for 5 Hours, each time power outage takes place 
 

For locations having power outages of 16 hours per day 

The Available Solutions 
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VRLA 

Advanced VRLA 

Cycle Number 
Cycling regime 

Discharge: 60 A to ecv 1.96 Vpc 

Charge: 2.33 Vpc, 120 A limit current for 4 h 

Improved Cycle Life of Advanced VRLA 
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1. The extended periods of power outage invariably exhaust the available 
      battery back-ups and DG’s are inevitably required to be switched on, 
      often for several hours daily – a huge ‘revex’ for tower companies. 
 
2. Conventional lead-acid batteries, particularly those of VRLA types, are 
     slow to recharge and therefore dependence on DG gets even higher. 
 
3. The repeated deep discharges severely curtail useful life of batteries –  
     generally in the range of 2 to 3 years, at best. 

The Wish list of Tower-Co’s 

 
1. Fast recharge of batteries to minimize DG operation. 
2. Life of minimum 3 years, preferably 5, in above operating condition 
3. Additionally, to minimize energy costs, battery banks should deliver 
     full service life in ‘outdoor’  conditions. 

The Situation as it is…….. 



Our Tele-Tubular Experience 



The Exide “Teletubular” Experiment ( 2007) 

Tubular Flooded does not need any introduction 
 
• It is the only technology that works in India for electric fork-lifts – the 
  application which demands the limit of deep discharge and quick  
  recharge from a lead acid battery. 
 
• It is the technology inside inverter and UPS batteries that are used  
  in the severest power starved locations like UP-East, Jammu etc., yet 
  are unconditionally guaranteed for periods between 3 to 5 years. 
 
In the not too distant past, ‘Flooded Tubulars’ had a long, long 
established service life of 10 years plus, in Indian Telecom Application. 
 
Since then, Exide Tubular Flooded has traveled a long distance ahead  
with striking new features. 



Check List of Exide Tubular Maintenance Free Features 

1. Intrinsically suited for Deep Cyclic duty  
2. Protected against ‘partial-state-of charge’ deterioration. 
3. Supplied factory filled and charged 
4. Operates under normal SMPS charger specifications 
5. Requires no topping up in first two years 
6. Easy to monitor state of charge/health 
7. Guaranteed Service Life of 5 years 
8. Projected Service life up to 10 years. 

 The Exide “Teletubular” Experiment 



SL. NO. CUSTOMER ZONE 
SITE / 

EXCHANGE 
DISTRICT 

NO.OF 
BANKS 

P.F BTS /BSC 
ACTUAL 

LOAD / A 
D.O.I 

BATTERY 
BANK 

CONDITION 
AFTER 5 
YEARS 

1 BSNL UPE 
KAROBA 
BAZAR 

LUCKNOW ONE 12HRS EXCHANGE 12.3 MAR-07 OK 

2 BSNL UPE AMETHI LUCKNOW ONE 12HRS EXCHANGE 11.0 DEC-07 OK 

3 BSNL UPE 
MOHARI 
KOLAN 

LUCKNOW ONE 15HRS EXCHANGE 26.5 APR-07 OK 

4 BSNL UPW 
JARGAWAN 

DIBAI 
BULANDSHAHER ONE 18HRS EXCHANGE 13.0 APR-07 OK 

5 VIOM  HAR KALINGA BHIWANI ONE 12HRS BTS 45.0 MAR-09 OK 

6 HEXACOM RAJ GOVINDPURA SIKAR ONE 15HRS BTS  30.0 SEP-08 OK 

7 HEXACOM RAJ DULIPURA SIKAR ONE 15HRS BTS  26.0 OCT-08 OK 

8 HEXACOM RAJ 
NAGAL 

BHARDA 
JAIPUR ONE NON-EB BTS  43.0 NOV-08 OK 

9 HEXACOM RAJ HATHNODA JAIPUR ONE 15HRS BTS  40.0 DEC-08 OK 

10 HEXACOM RAJ UDAIPURIYA JAIPUR ONE 6HRS BTS  35.0 JAN-09 OK 

Tele Tubular Performance 

Installation during 2007-08 & 2008-09 
Battery Bank: 48V 300 Ah 



Tubular Gel Technology 



The Tubular GEL Advantage…… 

The Performance#:  1200 cycles at 100% DOD and lost only 14% Capacity! 

 
 

 
                            555 cycles at 100% DOD at 45oC and no loss of Capacity!! 
 
 
 
All this, with a Recharge Factor of 1.05 only! 

Battery Type Minimum Recharge Factor 

GEL VRLA 1.05 

AGM VRLA 1.08 

FLOODED TUBULAR 1.20 

# CSIRO Data 



The Tubular GEL Advantage…… 



Advantages of Tubular Gel over AGM VRLA   

Characteristics Tubular Gel AGM VRLA 

Tolerance to Deep discharge  Much more better than AGM because of 

micro-porous separator & excess gelled 

electrolyte prevent dendrite growth 

Less. Large pores allow 

growth of dendrites 

through AGM 

Recharge Characteristics Superior recharge:  Due to zero 
stratification in Gel, it gives it the ability 
to recharge faster and consume lesser 
energy to recharge 

Recharge characteristics 
inferior compared to Gel 

Heat Dissipation 
 

Excellent heat dissipation (on the same 
level as in vented batteries) due to 
surplus electrolyte and also because the 
gel remains in direct contact with the 
container walls.  

Low heat dissipation 

Thermal Runaway Remote possibility Possibility high 

High Temperature 
Operation Stability 

Can operate continuously up to 50 o C  Not recommended for 
sustained operation 
beyond 40 o C  



48V 600 Ah Battery Bank 

AGM VRLA TUBULAR GEL 

  786 x 510 x 1625    730 x 520 x 1685 

 Overall dimension (in mm): (L±5) x (D±5) x (H±15) 
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Time to recharge 
for repeated 
discharge # 

Outdoor 
Application 

Life DG  * 

Conventional 
VRLA 

8 Hours X 2 Years Yes 

Advanced VRLA 4 Hours X 3 Years Yes 

… 

# Discharge @ 2BTS Load (60A) for 5 Hours, each time power outage takes place 
* For locations having power outages of 16 hours per day 

Tubular Gel 4 Hours Yes 5 Years Yes 

The T-Gel Solution for Telecom Towers 



Advanced Tubular Gel Technology 



Advanced Lead Acid Battery: Ultrabattery   

Advanced lead acid batteries combine the high energy density of a battery and the 
high specific power of a supercapacitor in a single low-cost device. The primary 
goals are to extend the cycle lives of lead-acid batteries and increase their power.  

+ electrode : PbO2  
 - electrode : 
sponge lead plate 
with  sufficiently high-
carbon content 

Ultrabattery 
+ electrode : PbO2  
 - electrode : part 
sponge Pb & part 
high surface area 

carbon 

Asymmetric 
supercapacitor-  

+ electrode : PbO2  
 - electrode : high 
surface area carbon 

Hybrid 
Ultracapacitor 

(HUC) 
Supercapacitor in 

parallel with a lead 
acid battery 

‘Lead Carbon Batteries’ 



UltraBattery is a completely new class of lead-acid technology: a hybrid, long-life 
lead-acid energy storage device containing both an Ultracapacitor and a lead-
acid battery in a common electrolyte.  

Advanced Lead Acid Battery: Ultrabattery 
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Cycles 

Conv T-Gel 

1. Cell Size: 6V500 Ah 
2. Discharge at 0.1C to 1.96 V/cell 
3. Recharge: 0.3C; 2.4 V/cell, 3 Hours 

Advanced T-Gel 

Cycling Charcteristics of Advanced T-Gel vis-à-vis 
Conventional T-Gel with 3 Hours of Recharge 



Recharge Efficiency Zones of Lead Acid Batteries 
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Time to recharge 
for repeated 
discharge # 

Outdoor 
Application 

Life DG  * 

Tubular Gel 4 Hours Yes 5 Years Yes 

Advanced T-Gel 2.5 Hours Yes 5 Years No 

The Advanced Telecom Solutions: The Road Ahead …. 

# Discharge @ 2BTS Load (60A) for 5 Hours, each time power outage takes place 
* For locations having power outages of 16 hours per day 
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Thank You, so much for your 
 
           Kind Attention! 
 
 
Questions Please? 


