
Chapter 2 

National Generation, Transmission and Distribution System 

2.1 Ceylon Electricity Board 

Ceylon Electricity Board (CEB) is the statutory body established by an Act of 

Parliament of Sri Lanka in 1969. CEB has the responsibility of Transmission and most 

of the Generation and Distribution of electric power. In addition to its own hydro and 

thermal electricity generation, CEB purchases power from private producers as well. It 

is estimated that 80% [13] of the population has access to electricity from the national 

electricity grid at the end of 2007. 

2.2 Generation 
The existing generating system in the country is mainly owned by CEB with 

considerable share owned by private sector. Until 1996 total electricity system was 

owned by CEB. Since 1996, private sector has also being participated in power 

generation. The existing generating system in the country has 2444 MW [13] of 

capacity including non-dispatchable plants. The dispatchable capacity is 

predominantly owned by CEB , which includes 1207 M W of hydro and 548 MW of 

thermal generation capacity. Balance dispatchable capacity 567 MW [13], which is 

totally thermal plants, is owned by Independent Power Producers (IPPs). Wind 

capacity is 3 M W and Small hydro capacity is 119 M W [13] at the end of 2007. Sixty 

nine percent of the total existing CEB system capacity is installed at 16 hydro power 

stations. Details of the existing hydro power stations are given in Annex 5 and the 

geographical locations of the Power Stations are shown in Annex 6. 

The major hydropower schemes already developed are associated with Kelani and 

Mahaweli river basins. Five hydro power stations with a total installed capacity of 335 

MW [11] (28% of the total hydropower capacity) have been built in two cascaded 

systems associated with the two main tributaries of Kelani River; Kehelgamu Oya and 

Maskeliya Oya (Laxapana Complex). The f.ve stations in this complex are generally 

not required to operate for irrigation or other water requirements; hence they are 

primarily designed to meet the power requirements of the country. Castlereigh and 

Moussakelle are the major storage reservoirs in the Laxapana hydropower complex 



located at main tributaries Kehelgamu Oya and Maskeliya Oya respectively. 

Castlereigh reservoir with a storage of 44.8 MCM feeds the Wimalasurendra Power 

Station of capacity 2 x 25 MW at Norton-bridge, while Canyon (2 x 30 MW) is fed 

from the Moussakelle reservoir of storage 123.4 MCM. Similarly in the down stream of 

these two tributaries, Canyon, Norton and Laxapana ponds having smaller storage 

capacity feed to New Laxapana, Old Laxapana and Polpitiya power stations 

respectively. 

The development of the major hydro-power resources under the Mahaweli project 

added six hydro power stations (Ukuwela, Bowatenna, Kotmale, Victoria, Randenigala 

and Rantambe) to the national grid with a total installed capacity of 660 MW (55% of 

the total hydropower capacity). 

The schematic diagrams of the hydro reservoir networks are shown in Annex 7 and 

Annex 8. Unlike the Laxapana cascade, the Mahaweli system is operated as a 

multi-purpose system. Hence power generation from the associated power stations is 

governed by the down-stream irrigation requirements as well. These requirements 

being highly seasonal constrain the operation of power stations during certain periods 

of the year. 

Samanalawewa hydro power plant of capacity 120 MW was commissioned in 1992. 

Samanalawewa reservoir, which is on Walawe River. Kukule power project which 

was commissioned in 2003, is run-of river type plant located on Kukule Ganga, a 

tributary of Kalu Ganga. Kukule power plant is 70 M W in capacity. 

The contribution of the three small hydro plants (Inginiyagala - 11MW, Uda Walawe 

- 6MW and Nilambe - 3MW) to the National Grid is small and is dependent on 

irrigation water releases from the respective reservoirs. 

In addition to the above hydro plants, CEB has a 3 MW wind plant at Hambantota. 

This project was implemented as a pilot project in order to see the feasibility of wind 

development in Sri Lanka. However, wind is a non-dispatchable power source. 

2.3 Transmission 

Transmission system which is from power station sending end to substation is 

operated by the CEB Transmission Division. Electrical power is transferred from 

generation station to consumers through overhead lines and underground cables. 

Under ground cables are used in Colombo city. National Network uses three phase 

alternating current (AC) and 50Hz frequency. The voltage criteria defines the 
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permitted voltage deviation at any line bus bar of the national network under normal 

operating conditions are as shown below. 

Tolerance Maximum Voltage 

kV 

Minimum voltage 

kV 

Normal state 

1. 220kV 

2. 132kV 

+5% ,-5% 231 209 

Normal state 

1. 220kV 

2. 132kV + 10%, -10% 145.2 118.2 

Emergency state 

1. 220kV 

2. 132kV 

+5%,-10% 
213 198 

Emergency state 

1. 220kV 

2. 132kV + 10%,-10% 145.2 118.2 

Table 2.1 CEB Transmission voltage levels and allowable tolerances 

2.4 Distribution 

For operational convenience, there are four distribution divisions (Annex 9) in CEB 

headed by four Additional General Managers. 

Distribution Division 01 

Area of operation of Distribution Division 1 covers Colombo Municipality, North 

Western Province, North Central Province and Northern Province which is 42% of the 

total land area of Sri Lanka. Colombo city is the most profitable part of the division 

while area such as Jaffna and Kilinochchi are the areas where the business is far 

below the satisfactory level 

Distribution Division 02 

Distribution Division 2 consists of Eastern Province, Central Province and Western 

Province North. 
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Distribution Division 03 

Distribution Division 3 consists of three CEB Provinces namely as Western Province 

South- II, Sabaragamuwa and Uva. Western Province South- II is the highest revenue 

generating Province having a larger number of industrial and commercial consumers. 

Distribution Division 04 

Distribution Division 4 consists of Western Province South -1 and Southern Province. 

2.5 Transmission losses 
During the process of transferring power across the transmission system, some of the 

power is lost. The lost power is known as transmission losses which consist of two 

components, active power and reactive power losses. Since current is dependent on 

the volume of power transferred, losses are variable and increase with the distance to 

which electricity has to travel. 

There are mainly two kinds of losses in a transformer, namely core loss and ohmic 

loss. The core loss occurring in the transformer iron, consists of two components, 

hysteresis loss and eddy current loss. When a transformer is loaded, ohmic loss occurs 

in both the primary and secondary winding resistances. In addition to the core and 

ohmic losses, stray load loss and dielectric loss are also present in a transformer. The 

Stray load loss and dielectric loss are small and are, therefore neglected. 
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The Map of Sri Lanka Transmission System 
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Figure 2.1 Map of National Transmission System 
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2.6 Total System Losses 

As evident from Table 2.2 and Figure 2.2, percentage of gross system energy losses 

(calculated based on gross generation and gross sales units figures), shows a decrease 

during 2000-2007 (except 2005) which had been increasing in the preceding years. 

This is due to unmetered supply in those years [11][13][14], 

Year 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

Total Losses % 16.1 14.9 16.6 19.7 18.4 15.2 17.0 16.4 15.8 16.8 

Year 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Total Losses % 15.3 17.7 17.2 18.8 19.0 17.8 18.3 18.1 18 17.7 

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Total Losses % 18.8 20.9 21.4 19.7 19.2 18.4 17.1 17.3 16.6 15.7 

Table 2.2 Total System Losses from 1978 to 2007. 

System Energy Losses Vs Year 

Year 

Figure 2.2 System losses form 1978 to 2007 



Total energy losses are calculated from balancing total generation and total sales. 

Currently CEB does not have accurate figures of generation, transmission, distribution 

and non technical losses separately. Generation losses are assumed as 1% [12]. 

The targeted percentage of transmission losses i.e. 2.7 % is to be reached in 16 years 

time (2021). Table 2.3 gives the total energy losses used for the demand forecast. [12] 

Year Losses (as a % of Gross Generation) 

Gx Tx Dx Total 

2006 1.0 2.4 13.8 17.1 

2007 
1.0 

2.3 13.3 16.7 

2008 
1.0 

2.4 12.7 16.1 

2009 
1.0 

2.1 12.5 15.5 

2010 
1.0 

2.0 12.0 15.0 

2011 
1.0 

2.3 11.3 14.6 

2012 
1.0 

2.5 10.9 14.4 

2013 
1.0 

2.3 10.9 14.2 

2014 -2021 
1.0 

2.7 10.4 14.1 

2022 - 2026 1.0 2.7 10.3 14.0 

Table 2.3 - Forecast Energy Losses 

Therefore, it is essential to calculate transmission losses and improve the system to 

reduce the losses for the targeted value as well as keep the system voltage levels as 

given in the table 2.1. 

This study will help to find out transmission losses more accurately and the results 

obtained will help for planning of the transmission network as efficiently as feasible. 
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