
Chapter 2 

BACKGROUND REVIEW & MOTIVATION 

2.1 Power to the Telecom sites 

Low Voltage & bod power quality are common problems in most of the 

Telecommunication Radio Base Stations (RBSs) in Sri Lanka; mainly due to the 

specific locations of the selected telecom sites to suite the transmission 

requirements [3], The best site in terms of transmission can be located at top of 

mountain or at the middle of a jungle where the coverage & transmission 

capacity is optimum. However, most of the times, nearest commercial power line 

are more than 1 ~ 3 Kms away to the mentioned site. Hence the line drawn up to 

the site will not maintain the standard voltage window, required specially for most 

of the M&E equipments and the ultimate result is the equipments have to be fed 

by low voltage supply or request for new Transformer. 

2.2 Standard Equipments in BTS 

The basic equipment arrangement of a telecom Base Station is as follows. 

Fig 2.1: Equipment block diagram of standard RBS room. 
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The line voltage drop is first sensed by the Automatic Transfer Switch (ATS) of the 

Generator connected and once the voltage goes below than the pre-set limit 

(most of the time, 185Vac); the Generator will automatically get connected to 

the system. Note: The single line diagram of ATS panel and equipment power 

panels can be drawn as per the IEC standard [18] and are annexed at the end. 

2.3 Standby Diesel Generator operation due to low voltage 

As the voltage profile of the incoming line always drops, the Generator will 

operate continually and the operation cost in terms of Diesel, portal charges, 

frequent maintenance & technical attention will be higher. The total cost will 

exceed around 2 - 3 times that of the normal electricity cost (around Rs. 30,000 

per month) and this will indirectly affect the operations cost budget and additions 

of the same of all the same sites will be a significant figure which will not 

recommended to extend through out the life of the infrastructure [4]. 

Some of the previous statistics of Generator diesel cost (month of April 2008) at 

under voltage sites (owned by Lanka Bell Limited) can be tabulated in 

descending order as follows. It is observed that the operational cost at sites with 

significant voltage drops in comparatively high compared to the cost at site 

where the generator operate only for short period of time. 

RBS Site Name Cost 
Rikillagaskada 90,304 
Mundalama 89,840 
Mapalagama 88,200 
Police Park 87,520 
Nildandahena 86,904 
Ulapane 85,998 
Pallebaddara 84,300 
Ingiriya 82,500 
Dompe 78,480 
Yatiwawala 78,474 
Galenbindunuwewa 74,370 
Bellwood 73,074 
Madamahanuwara 72,180 
Pogoda 72,000 
Gatabaruwa 70,640 

RBS Site Name Cost 
Ginigathhena 62,556 
Minneriya 58,240 
Kiriella 55,060 
Maha Oya 53,196 
Culan 52,360 
Robare 51,584 
Aralaganwila 48,240 
Bogawanthalawa 48,120 
Kohan 45,815 
Girandurukotte 44,220 
Dabulla 40,902 
Morawaka 40,080 
Balangoda 39,195 
Galagedara 38,496 
Baragala 36,270 

RBS Site Name Cost 
Wellawaya 24,986 
Higula 24,525 
Attugala 24,030 
Adalachchena 23,616 
Badulkubura 23,374 
Hettimulla 22,923 
Pothuwil 22,568 
Middeniya 22,075 
Eipitiya 21,250 
Agbopura 20,880 
Rilagala ' 16,060 
Sooriyawawa 15,257 
Naugala 14,819 
Ambuluwawa 14,436 
Narammala 13,617 
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Ankubura 69,368 
Deniyaya 67,360 
Ibbagamuwa 67,284 
Karandeniya 66,550 
Kaudupalalla 64,962 
Hatharaliyadda 64,962 
Endana 64,080 
Bopitiya 64,000 
Nittabuwa 64,000 
Kuruwita 63,920 

Puliyamkulam 33,760 
Karagahathanna 33,684 
Parakaduwa 33,642 
Madagama 33,046 
Allawwa 32,841 
Hanwella 32,250 
Diyabeduma 32,160 
Jayanthipura 32,160 
Pitigala 29,650 
Awissawella 25,680 

Belunmahara 13,360 
Nwalapitiya 13,280 
Gandara 13,233 
Warakapola 13,201 
Nikawaratiya 12,816 
Hanguranketa 12,030 
Kalawana 11,823 
Palawaththa 11,452 
Waduraba 11,228 
Lunuwila 10,160 

(network data of Lanka Table 2.1: Generator Diesel & Potter Cost at Under Voltage sites 

Bell Ltd in April 2008) 

2.4 Dedicated Transformers for distance sites 

In addition to the above DG cost, some of the sites located faraway to 

commercial line can not get power in the normal way (as CEB not accepted to 

provide from the existing lines) and needed to install separate Transformers with 

huge cost. As the transmission opportunity is much more important, industry will 

continue with those sites also with huge cost for electricity infrastructure. Some of 

the same sites with electricity infrastructure cost are listed bellow. 

ROUGH DISTANCE 
FROM CEB 
OH LINE 

(Km) 

DISTANCE DISTANCE 
FROM CEB 
OH LINE 

(Km) 

ENGINEERS CEB 70KVA TOTAL COST 
(Rs.) RBS FROM 

DISTANCE 
FROM CEB 
OH LINE 

(Km) 
ESTIMATION ESTIMATION TRANDPORMER TOTAL COST 

(Rs.) NEAREST 

DISTANCE 
FROM CEB 
OH LINE 

(Km) F S R L T (Rs.) HT (Rs.) COST (Rs) 
TOTAL COST 

(Rs.) 
HOUSE (m) 

DISTANCE 
FROM CEB 
OH LINE 

(Km) 

Het t imulk 500 2.1 600,000.00 4,410,000.00 1,300,000.00 6,310,000.00 
Madamahanuwara 200 1.3 40,000.00 2,815,000.00 1,300,000 00 4,155,000.00 
Mapalagama 1000 1.4 100,000.00 2,980,000.00 1,300,000.00 4,380,000.00 
Ukpane 200 1.0 670,000.00 2,102,200.00 1,300,000.00 4,072,200.00 
Gakgedara 100 2.8 600,000.00 5,937,750.00 1,300,000.00 7,837,750.00 
Ankubura 2000 1.0 750,000.00 2,180,900.00 1,300,000.00 4,230,900.00 
Katugastota 400 0.5 650,000.00 1,080,920.00 1,300,000.00 3,030,920.00 
Hataraliyadda 50 1.1 775,000.00 2,220,850.00 1,300,000.00 4,295,850.00 
Kawdupelelk 50 3.2 500,000.00 6,655,000 00 1,300,000.00 8,455,000.00 
Niwithigak 100 2.4 5,100,000.00 5,100,000.00 1,300,000.00 11,500,000.00 
Ridipana 900 4.8 775,000.00 10,000,000.00 1,300,000.00 12,075,000.00 
Nildattdahiriita 500 2.1 700,000.00 4,418,250.00 1,300,000.00 6,418,250.00 
Rikilkg^skada 1000 2.0 775,000.00 4,200,000.00 1,300,000.00 6,275,000.00 
Morawaka 1200 3.6 775,000.00 7,560,000.00 1,300,000.00 9,635,000.00 

Table 2.2: Cost of Transformer installation at CEB unavailable sites (Lanka Bell Ltd) 

10 



All the above sites, power can be taken just near to the site with new Transformers 

purchased by the telecom operator (by Lanka Bell Ltd or shared with other 

operators in the same site) and voltage problems will not happen. But the cost of 

the electricity infrastructure is very high & payback period of the investment is 

beyond the expected. 

However, all the other sites which can extend the power line up to the site 

(accepted by the CEB) have to face with voltage problems and need separate 

system for voltage regulation [19], [20], [21], [22]. 

2.5 General applications of Voltage stabilizing systems 

In the market, Voltage stabilizing systems can be found for variety of applications. 

They are suitable for supplying resistive, inductive, and capacitive loads. 

Automatic Voltage Stabilizers are used at home and abroad, in part under 

extreme climatic conditions. 

They stabilize the power supply for 

• Computers, X ray, Laboratories and test facilities 

• Industrial electric heaters, Control centers for heating systems, e.g. in 

hospitals 

• Data processing systems, Telecommunication & radio transmission and 

receiving systems 

• Magnetic equipments and Transformers 

• Air conditioning equipment, Illumination systems, etc 

• Machine tools, motors and Welding equipment 

2.6 Effects of supply voltage variations in equipment operation 

Automatic Voltage Stabilizers operate on a closed loop control. The output 

voltage is measured and compared with a highly stable reference voltage in an 

electronic control unit. Whenever the output voltage deviates from the reference, 

the servomotor is switched on until the output voltage has again reached its 

nominal value. This results in a booster voltage, corresponding to the deviation, to 
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be added to or taken away from the line voltage. The correction of the voltage is 

highly recommended for sensitive equipment operations and more efficient for all 

other equipments. 

Some of the effects under voltage variation conditions can be tabulated as 

follow [2]. 

Load Voltage Reductions Effects Voltage Increases Effects 

Computers An 8% drop will often cause 

computer errors and downtime. 

A 10% rise will cause computer 

damage, errors and downtime. 

Lighting 

A 10% voltage drop reduces lumen 

output by over 25% (15% for 

florescent tubes). Infra Red lamp 

heat output is reduced by over 

20.% 

A 10% volt rise reduces life 

expectancy of incandescent 

lamps by over 50%. 

Radio & TV 

Transmission 
Volt drop will reduce quality of the 

transmission and coverage range. 

Over voltage by 2% will 

significantly reduce tube life. 

Photographic 

Processing 

A 5% volt drop will increase 

exposure times by 30% and reduce 

quality of color printing 

significantly. 

Voltage rise during printing cycles 

will cause inferior results 

X-Ray 

Equipment 

A 1 % change in the filament 

voltage of an X Ray tube will 

produce an 8% change in the 

anode current. 

When used at its maximum rating 

an X Ray tube will be 

permanently damaged in the 

case of a 5% volt rise. 

Magnetic 

Eguipment 

A 10% volt drop can cause relays / 

contactors to open chatter. 

Solenoids become sluggish and 

vibration will cause malfunctions 

and overheating. 

Over voltage will cause magnetic 

core saturation high current and 

overheating. 

Wear and distortion is increased. 

Welding 

Equipment 

A 10% volt drop will increase a 

welding cycle by 20% if weld 

guality is to be maintained. 

A 10% volt rise will overheat a 

weld, reducing quality and 

causing possible "burn through". 
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Transformers At 100 kVA a 10% drop will reduce 

transformer rating to 90%. 

A 10% rise will considerably 

increase core losses and 

decrease efficiency 

proportionally. 

AC Motors 

A 10% volt drop reduces torque by 

approximately 18%. Motor life 

expectancy is reduced due to 

overheating. 

A 10% volt rise causes higher 

starting current and reduces 

power factor by approximately 

5%. 

Table 2.3: Effect of voltage variations on equipment operations 

The Voltage regulating units available in the market can handle general situations 

but when the site conditions become complicated, the unit will not support for 

majority of the operating requirements. 

With the requirements identified above, expectation of this research is to develop 

best suitable unit for voltage regulations with most of the added features [20], 

[21], [22], 
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