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Table E1 - Base Demand Forecast 2023-2047  

Year  
Demand Net Loss1 Net Generation  Peak 

Demand 

(GWh) Growth 
Rate (%)  (%)  (GWh) Growth 

Rate (%)  (MW)  

2023 16,741 6.4 7.95 18,186 6.4 3,021 
2024 17,705 5.8 7.89 19,222 5.7 3,149 
2025 18,725 5.8 7.83 20,317 5.7 3,283 

 20262 19,854 6.0 7.77 21,526 6.0 3,432 
2027 21,124 6.4 7.70 22,886 6.3 3,651 
2028 22,419 6.1 7.63 24,272 6.1 3,890 
2029 23,794 6.1 7.57 25,741 6.1 4,127 
2030 25,253 6.1 7.50 27,300 6.1 4,378 
2031 26,801 6.1 7.45 28,958 6.1 4,645 
2032 28,165 5.1 7.40 30,415 5.0 4,880 
2033 29,601 5.1 7.35 31,949 5.0 5,127 
2034 31,099 5.1 7.30 33,548 5.0 5,385 
2035 32,646 5.0 7.25 35,198 4.9 5,652 
2036 34,241 4.9 7.25 36,917 4.9 5,929 
2037 35,879 4.8 7.25 38,684 4.8 6,214 
2038 37,547 4.6 7.25 40,482 4.6 6,504 
2039 39,253 4.5 7.25 42,321 4.5 6,801 
2040 41,002 4.5 7.25 44,207 4.5 7,106 
2041 42,777 4.3 7.25 46,120 4.3 7,415 
2042 44,584 4.2 7.25 48,070 4.2 7,730 
2043 46,431 4.1 7.25 50,061 4.1 8,051 
2044 48,321 4.1 7.25 52,098 4.1 8,380 
2045 50,259 4.0 7.25 54,188 4.0 8,718 
2046 52,248 4.0 7.25 56,332 4.0 9,064 
2047 54,315 4.0 7.25 58,560 4.0 9,426 

5 Year Average 
Growth  6.0%     5.9%   4.8% 

10 Year Average 
Growth  6.0%     5.9%   5.5% 

20 Year Average 
Growth  5.3%     5.2%   5.1% 

25 Year Average 
Growth  5.0%     5.0%   4.9% 

In the process of developing the demand forecast, all embedded generation that is not metered real time at NSCC is 
evaluated to reflect the actual demand and generation. 

1   Net losses include losses at the Transmission & Distribution levels, Generation (Including auxiliary consumption) losses 
are excluded. This forecast will vary depending on the renewable thermal generation mix of the future 

2    It is expected that day peak would surpass the night peak from this year onwards 
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All Scenarios 5, 6 and 7 indicated lower present value cost than the existing policy-based scenarios 
and Scenario 6 indicated the lowest cost among all six scenarios. Therefore, Scenario 6 was identified 
as the Reference Case of LTGEP 2023-2042 as it indicated the lowest present value cost unconstrained 
by policy guidelines and, operationally feasible.    

The Table E2 below present the comparison of the long term expansion planning scenarios considered 
in this LTGEP 2023-2042. 

Table E2. Summary of Planning Scenarios and Present Value cost 

 
Total Present 

Value Cost 
(MUSD) 

Difference of 
Present Value Cost 

compared to 
Reference scenario 

(MUSD) 
Scenario 1 (Base Case) 

70% RE by 2030 and maintaining the same beyond 2030,  
No coal additions in the planning horizon 

18,872 1,365 

Scenario 2 
70% RE by 2030 and attempt to reach 80% RE by 2040 

No coal additions in the planning horizon 
Note 1 

Scenario 3 
70% RE by 2030 and cross border interconnection with India 

No coal additions in the planning horizon 
18,883 1,376 

Scenario 4 
70% RE by 2030 and nuclear power development beyond 2040 

No coal additions in the planning horizon 
18,986 1,479 

Scenario 5 
50% RE by 2030 and maintaining the same beyond 2030 

No coal additions beyond 2030 
17,792 285 

Scenario 6 (Reference Case) 
60% RE by 2030 and maintaining the same beyond 2030 

No coal additions beyond 2030 
17,507 - 

Scenario 7  
60% RE by 2030 and maintaining the same beyond 2030 

No coal additions in the planning horizon 
17,855 348 

Note 1: The objective of increasing renewable energy share above 70% beyond the year 2030 is not achieved 

through conventional storage solutions and shall be further evaluated in subsequent planning studies in 

order to specify cost for the scenario. 

The Table E3 below presents the power plant schedule of the base case plan considered in this 
LTGEP 2023-2042.  
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YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 
 

170 MW 
20 MW 

350 MW 
150 MW/600 MWh 

250 MW 
25 MW 
20 MW 

350 MW 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

150 MW 
10 MW 
20 MW 

350 MW 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

100 MW 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

180 MW 
30 MW 

300 MW 
125MW/500MWh 

150 MW 
10 MW 
10 MW 

50MW/200MWh 
 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 
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General Notes 

a. All plant capacities (MW) shown are the Gross Capacities. Committed Power Projects are shown in bold text 
and retiring projects are shown in italics with their capacity in brackets.  

b. Mini-hydro and Biomass annual capacity additions are not restricted to the planned capacities mentioned 
in the table. Higher capacity additions will be evaluated case by case. 

Thalpitigala and Gin Ganga multipurpose hydropower plants are proposed and developed by Ministry of 
Irrigation and both these plants are considered as candidate power plants with no specific commissioning 
years at present. 

The capacity addition of battery energy storage devices is mainly to provide energy shifting requirements. 
Any additional battery storage capacity could be accommodated at detailed studies after evaluating grid 
support services requirement such as frequency regulation. 

All renewable and storage capacity additions are sufficient to be made available by the end of the respective 
year. 

The retirement years of renewable energy capacities are not indicated. However, after the expiry of the PPA, 
they are expected to be refurbished or replaced with similar capacity from same renewable energy 
technology. 

The retirement years of battery energy storage systems are not indicated. However, they are expected to 
be replaced with similar capacity, at the end of their lifetime. 

c. With the development of LNG supply infrastructure, the existing 300MW West Coast power plant and 
165MW Kelanithissa combined cycle plant are expected to be converted to natural gas in 2025. 

Considering the heavy dependency in future on liquefied natural gas as a fuel for electricity generation, all 
Natural Gas based power plants shall also have the dual fuel capability, including suitable fuel 
supply/storage arrangements locally for such secondary fuel, to ensure supply security in case of disruption 
to LNG supply. 

All new natural gas fired power plants should have the capability to operate from synthetic fuels such as 
Hydrogen, to satisfy the policy requirement of achieving carbon neutrality by 2050. 

All new natural gas based Combined Cycle Power plants should be technically, operationally and 
contractually capable of being operated regularly between simple cycle and combined cycle operations. 

Dates of all plant additions as contained in the table are the dates considered for planning studies, and 
considered as added at the beginning (as at 1st January) of the respective year. (For example, a generating 
capacity addition indicated for year 2026 implies that the plant has been considered commissioned from 
the 1st of January 2026). However, for committed power projects actual commissioning month has been 
considered based on the present progress of the project.  

Retirement dates of existing firm capacity plants are dates considered as inputs to planning studies. For 
existing power plants, the actual retirement month/PPA expiry month were considered for studies. 
However, the ACTUAL retirement of all power plants is to be made after further evaluating the actual plant 
condition at the time of retirement, (including the availability of useful operating hours beyond the 
scheduled retirement date), and the implementation progress of planned power plant additions 

d. Broadlands Power Plant (35 MW) which is under test running, is not shown in the base case and is 
considered as an existing plant. 
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additions are predominantly to provide system flexibility that is required when operating with higher 
shares of renewable sources. Furthermore, 1,100 MW capacity of combined cycle power plants are to 
be added to the system during the planning horizon, 700MW of which is from the two plants under 
procurement. The existing combined cycle plants that are operating on diesel/naphtha/fuel oil at 
present are expected to be converted to natural gas once supply of LNG/NG is established.  

All future thermal capacity additions, shall have the fuel flexibility to operate in dual fuel mode, and 
the provision to operate from synthetic fuels, once the technologies become mature. 

Grid Support Technolog ies 

3,365 MW capacity from battery storage (excluding the capacity required for replacement at their end 
of lifetime) and a further 1,400 MW capacity from pumped storage hydro are planned to be developed 
throughout the planning horizon to enhance the flexibility of the electricity system to integrate large 
amount of variable renewable energy sources such as wind and solar PV.  

Pumped storage hydro, that typically has lifespans of over 50 years, is considered a long term grid 
support solution for the country. Battery too is a rapidly establishing technology at grid scale with 
declining price trends projected. However, current battery technologies need to be replaced in much 
shorter cycles of 10-15 years which is one drawback compared to the pumped storage hydro.  

Recommendations and Actions to Be Taken 

Timely implementation of following is mandatory to ensure adequate, economical and reliable supply 
of electricity in both near and long term. Following are the main recommendations identified from the 
long term planning studies that need to be addressed by all the stakeholders of the electricity industry. 
The detailed description of recommendations is provided in Chapter 12. 

a) Completion of committed major hydro power plants on time. (Uma Oya, Moragolla) 

b) Expedited development of Other Renewable Energy (Solar, Wind, Mini Hydro and Biomass) in 
prioritized manner with compliance to interconnection codes.  

c) Commissioning of two 350 MW natural gas based combined cycle power plants on time. 

d) Commissioning of 130 MW New Kelanithissa gas turbine on time. 

e) Conversion of fuel capability to natural gas of Kelanithissa combined cycle power plant, Sojitz 
Kelanithissa and West Coast power plant 

f) Ensuring timely availability of Liquefied Natural Gas (LNG)/Natural Gas (NG) and 
corresponding Infrastructure and minimizing the contractual risk of fuel supply procurement. 

g) Development of flexible thermal generation to complement high VRE integration. 

h) Development of Battery Energy Storage System (BESS) on time. 

i)  Development of Pumped Storage Power Plant (PSPP) on time. 

j) Contracting supplementary power in near term for capacity shortages.  

k) Development of Distribution network embedded energy resources with Supporting 
Infrastructure  and regulations. 
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The main sectors of energy demand can be categorized into industry, transport, household and 
commercial sector. The sectorial energy consumption trend from 2011 to 2020 is shown in Figure 
1.5. Household and commercial sector appear to be the largest sector in terms of energy 
consumption. However, it is moving through a decreasing trend while the transport sector shows an 
increasing trend. 

 

Figure 1.5 - Gross Energy Consumption by Sectors including Non -Commercial Sources 

Source: Sri Lanka Sustainable Energy Authority 
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1.4 Electricity Sector  

1.4.1 Global Electricity Sector  

The global electricity demand has been growing at an average annual growth rate of approximately 
3% during the last two decades. Over the past three decades, worldwide  electricity demand has been 
predominantly supplied by fossil fuel based thermal generation. Contribution from renewable energy 
was fast expanding, manly driven by the growth in solar PV and Wind resources followed by moderate 
growths in mini-hydro and biomass generation. 

The global electricity demand grew by 6% in 2021 after a small drop in 2020 due to the impact of the 
Covid-19 pandemic. It was the largest ever annual increase in absolute terms and the largest 
percentage rise since 2010. Global electricity demand was boosted by a rapid economic recovery. The 
industrial sector contributed the most to demand growth, followed by the commercial and services 
sector and the residential sector. 

Over the years, coal power generation remained the largest source of electricity generation, 
contributing to approximately 37% of electricity generated globally. There is an average annual 
growth of 3% in electricity generated using coal during the past two decades, which is equivalent to 
the global average annual growth rate for electricity. Natural gas based power generation is the second 
most predominant energy source at present having a share of 23% out of electricity generated.  This 
share has been increasing from 17% (in 2000) to 23%, (in 2019), with a steady growth during past 
two decades. In contrast, the global oil based power generation is following a steep decline and the 
percentage of electricity generation from oil has decreased from 8% (in 2000) to 2.7% (in 2019).  

During the same time period the global nuclear power based generation remained at the same level. 
However, the nuclear energy share has declined from 17% to 10% of total electricity production 
during past 25 years as the shares of other resources increased. The total renewable energy 
generation worl dwide, including large storage hydro power, has increased from 19% to 27% during 
the period from 2000-2019. While the hydro energy share has roughly remained constant, the non-
hydro renewable share has risen from 1.6% to 10.6%, owing to the rapid growth in solar and wind 
technologies. The annual electricity produced from solar has risen by 41% in past two decades while 
wind energy has risen by 22%.  

World electricity generation during the last twenty years is summarized in Figure 1.6 and world 
electricity generation by source as a percentage is shown in Figure 1.7 
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1.4.2.3 Electricity Consumption  

 

          Figure 1.8 - Sectorial Consumption of Electricity ( 2002 - 2021) 

The sectorial electricity consumption (tariff category wise) from 2002 to 2021 is shown in Figure 1.8. 
Figure 1.9 gives the share of sectorial electricity consumption in 2021. The total consumption of the 
industrial and commercial sectors (commercial sector consists of General, Hotel and Government tariff 
categories) is higher than domestic sector consumption, a favorable attribute for an economy with 
ambitious GDP growth projections. Despite the continuation of COVID-19 pandemic situation in 2021 
industrial electricity consumption share has increased while the domestic and commercial sector 
consumption shares has slightly decreased compared to 2020. 

 

Figure 1.9 - Sectorial Consumption of Electricity ( 2021) 

The average per capita electricity consumption in year 2021, was 694 kWh. This is a considerable 
increase after a slight drop in 2020.  The same has been generally rising steadily; except during the 
period 2007 to 2009 and during 2012 and 2013. Figure 1.10 illustrates the variation to per capita 
electricity consumption of Sri Lanka between 2002 to 2021.  
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Table 1.5 - Electricity Generation 1997-2021 

Year 
Hydro 

Generation  
Other 

Renewable1 
Thermal 

Generation  
Self-Generation &  

Small Islands  
Total  

 GWh % GWh % GWh % GWh % GWh 
1997 3,426 67.1 4 0.1 1,441 28.2 235 4.6 5,107 
1998 3,892 69.1 6 0.1 1,620 28.8 114 2.0 5,632 
1999 4,135 67.5 21 0.3 1,871 30.6 97 1.6 6,125 
2000 3,138 46.3 46 0.7 3,437 50.7 158 2.3 6,780 
2001 3,030 46.2 68 1.0 3,361 51.2 105 1.6 6,564 
2002 2,575 37.4 107 1.6 4,074 59.1 136 2.0 6,892 
2003 3,175 42.0 124 1.6 4,263 56.4 0 0 7,562 
2004 2,739 33.8 208 2.6 5,051 62.3 115 1.4 8,113 
2005 3,158 36.3 282 3.2 5,269 60.5 0 0 8,709 
2006 4,272 45.9 349 3.7 4,694 50.4 0 0 9,314 
2007 3,585 36.8 347 3.6 5,800 59.6 0 0 9,733 
2008 3,683 37.5 438 4.5 5,697 58.0 0 0 9,819 
2009 3,338 34.0 552 5.6 5,914 60.3 0 0 9,803 
2010 4,969 46.7 731 6.9 4,948 46.5 0 0 10,649 
2011 3,999 35.2 725 6.4 6,629 58.4 2.9 0 11,356 
2012 2,710 23.1 736 6.3 8,280 70.6 1.4 0 11,727 
2013 5,990 50.3 1,179 9.9 4,729 39.7 0 0 11,898 
2014 3,632 29.5 1,217 9.9 7,466 60.6 0 0 12,316 
2015 4,904 37.5 1,467 11.2 6,718 51.3 0 0 13,090 
2016 3,481 24.6 1,160 8.2 9,507 67.2 0 0 14,148 
2017 3,059 20.8 1,464 10.0 10,148 69.2 0 0 14,671 
2018 5,149 33.8 1,715 11.2 8,390 55.0 2.4 0 15,257 
2019 3,784 23.8 1,761 11.1 10,373 65.1 18.7 0.1 15,937 
2020 3,911 24.9 1,866 11.9 9,933 63.2 4.2 0 15,714 
2021 5,640 33.7 2,922 17.5 8,153 48.8 0 0 16,716 

Last 5 year avg. growth   18.9 %  -5.32 %   3.3 % 
Last 10 year avg. growth   16.7 %  -0.17 %   4.0 % 
Last 20 year avg. growth   19.0 %  3.72 %   4.8 % 

1 Rooftop solar self-consumption is not considered and rooftop solar (export) only considered from year 2019 onwards 
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1.5  Emissions  

The total CO2 emission of Sri Lanka in 2018 was 20.6 million tons, which is only 0.06% of the total 
world CO2 emissions. The absolute emission levels as well as the per capita emission levels of Sri Lanka 
remains low compared to the overall global average.  Emission levels comparison with many regional 
countries, countries having similar economies and that of developed countries are shown in Table 1.6. 

Table 1.6 - Comparison of CO2 Emissions from Fuel Combustion 

Country  
kg 

CO2/2015USD  
of GDP 

kg 
CO2/2015USD  

of GDP 
Adjusted to 

PPP 

Tons of CO2 
per Capita  

Total CO2 

Emissions 
(Million tons)  

Sri Lanka 0.23 0.07 0.95 20.6 
Pakistan 0.61 0.17 0.92 194.1 

India 0.89 0.23 1.71 2,307.8 
Bangladesh 0.34 0.12 0.51 82.0 
Indonesia 0.54 0.16 2.03 542.9 
Malaysia 0.65 0.24 7.23 228.0 
Thailand 0.54 0.19 3.47 241.0 

China 0.71 0.40 6.84 9,528.2 
Japan 0.23 0.20 8.55 1,080.7 
France 0.12 0.11 4.51 303.5 

Denmark 0.09 0.11 5.53 32.0 
Germany 0.20 0.17 8.40 696.1 

Switzerland 0.05 0.06 4.20 35.7 
United Kingdom 0.11 0.12 5.30 352.4 

Russia 1.12 0.43 10.99 1,587.0 
USA 0.25 0.25 15.03 4,921.1 

Canada 0.34 0.33 15.25 565.2 
Australia 0.29 0.32 15.32 382.9 

South Africa 1.31 0.57 7.41 428.0 
Qatar 0.51 0.26 30.95 87.0 
Egypt 0.59 0.19 2.27 223.6 
Brazil 0.23 0.13 1.94 406.3 
World 0.41 0.26 4.42 33,513 

Source: IEA CO2 Emissions from Fuel Combustion (2020 Edition) [6] -2018 Data 

 

 





Generation Expansion Plan - 2022  Page 1-21 
 

1.6 Implementation of the Expansion Plan  

After a Long Term Generation Expansion Plan (LTGEP) is prepared and approval is received, a 
corresponding long term transmission development plan is prepared for facilitating the transmission 
infrastructure for the anticipated generation developments. 

The LTGEP that was last submitted to the PUCSL in July 2021 (LTGEP 2022-2041) received a 
conditional approval, as a new policy target was declared by the government soon after the 
submission of the LTGEP 2022-2041. Conditional approval was given to all renewable power plants 
and thermal power plants that would not hinder the commitments made by the latest government 
policy while implementing the plan. 

The new General Policy Guideline was officially published in January 2022 and it envisioned to reach 
70% electricity energy generation through renewable sources by 2030 and to have no Coal plant 
additions, while reaching Carbon Neutrality in 2050. As the conditionally approved LTGEP 2022-2041 
was based on the prevailed General Policy Guidelines that targeted to have 50% electricity energy 
generation through renewable sources by 2030, CEB initiated study work on a new plan to capture 
the policy elements declared in the new General Policy Guidelines. 

This draft LTGEP 2023-2042 is based on the latest General Policy Guidelines. A Long Term 
Transmission Development Plan (LTTDP) is presently being prepared to facilitate the renewable 
energy developments envisaged in the LTGEP 2022-2041 and this draft LTGEP 2023-2042. Since 
transmission developments need lengthy lead times, it is mandatory to have Generation Plans 
approved timely, as the LTTDP is based on the anticipated generation developments. 

Since LTGEPs are prepared once in two years and preparation of a plan itself takes more than ten 
months, securing the approval within a reasonable time frame is important to ensure a consistent 
development in the electricity sector. 

As per the Sri Lanka Electricity Act, a power plant cannot be added to the system unless the same is 
identified first in an approved LTGEP. If a power plant that is identified in an approved generation plan 
is cancelled due to some reason, another power plant cannot be brought to replace it immediately, 
unless that is included in a new generation plan. Further, as the grace period of large power projects 
is longer than their construction period, timely implementation of power plant projects as identified 
in the LTGEPs is important.  

Non implementation of expansion plans creates the risk of having undesirable levels of unserved 
energy with capacity shortfall. To avoid resultant power outages and detrimental impacts on the 
sector and the economy, procurement of supplementary power is inevitable as short term and 
medium term measures. Since supplementary power is generally coming with high cost, it is 
imperative to implement the low cost major power plants identified in the LTGEPs.  
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1.7 Structure of the Report  
 
The Long Term Generation Expansion Plan 2023-2042 contains following chapters. 
 
Chapter 2 The Existing and Committed Generating Plants 
Chapter 3 Electricity Demand: Past and the Future 
Chapter 4        Thermal Power Generation Options for the Future Expansion 
Chapter 5        Renewable Generation Options for the Future Expansion 
Chapter 6        Generation Expansion Planning Methodology and Parameters 
Chapter 7        Generation Expansion Planning Study - Development of the Reference Case 
Chapter 8        Results of the Generation Expansion Planning Study - Base Case Plan 
Chapter 9        Results of the Generation Expansion Planning Study - Operational Analysis of the 

Base Case Plan 
Chapter 10        Results of the Generation Expansion Planning Study - Scenario Analysis 
Chapter 11        Environmental implications 
Chapter 12        Recommendations of the Base Case Plan 
Chapter 13        Implementation and Investment of Generation Projects 
Chapter 14        Contingency Analysis 
Chapter 15        Revisions to Previous Plan 
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a) Existing System 

The existing CEB generating system has a substantial share based on hydropower (i.e., 1,383 MW 
from hydro power out of 3,040 MW of total CEB installed capacity). Approximately 45% of the total 
existing CEB system capacity is installed in 17 hydro power stations and approximately 33.7% of 
the total energy demand was met by the major hydro plants in 2021. Details of the existing and 
committed hydro system are given in Table 2.2 and the geographical locations of the power stations 
are shown in the Annex 2.1. 

The major hydropower schemes already developed are associated with Kelani and Mahaweli river 
basins. Five hydro power stations with a total installed capacity of 353.8 MW (26% of the total 
hydropower capacity) have been built in Laxapana Complex where two cascaded systems are 
associated with the two main tributaries of Kelani River, Kehelgamu Oya and Maskeli Oya. The five 
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 Maussakelle are the major storage reservoirs in the Laxapana hydropower complex 
located at main tributaries Kehelgamu Oya and Maskeli Oya respectively. Castlereigh reservoir with 
active storage of 48 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 Maussakelle reservoir of storage 108 MCM. Other 
downstream Power Stations in this cascaded complex are, Old Laxapana, New Laxapana and 
Samanala (Polpitiya). 

The development of the major hydro-power resources under the Mahaweli project added seven 
hydro power stations (Ukuwela, Bowatenna, Kotmale, Upper Kotmale, Victoria, Randenigala and 
Rantambe) to the national grid with a total installed capacity of 816MW (59% of the total 
hydropower capacity). Three major reservoirs, Kotmale, Victoria and Randenigala, which were built 
under the accelerated Mahaweli development program, feed their respective power stations. The 
latest major power station in this system is 150 MW Upper Kotmale hydro power plant. 

Polgolla - diversion weir (across Mahaweli Ganga), downstream of Kotmale and upstream of 
Victoria, diverts Mahaweli waters to irrigation systems via Ukuwela power station (38 MW). After 
generating electricity at Ukuwela power station, the water is discharged to Sudu Ganga, upstream 
of Amban Ganga, which carries water to Bowatenna reservoir. It then feeds both Bowatenna power 
station (40 MW) and mainly Mahaweli System-H by means of separate waterways. Water 
discharged through Bowatenna power station goes to Elahera Ela and is available for diversion to 
Mahaweli systems D and G. 

The schematic diagrams of the hydro reservoir networks are shown in Annex 2.2. Unlike the 
Laxapana cascade, the Mahaweli system is operated as a multi-purpose system. Hence power 
generation from the associated power stations is dependent on the down-stream irrigation 
requirements also. These irrigational requirements being highly seasonal, affects the operation of 
these power stations during certain periods of the year. It is notable that even in dry seasons where 
hydrological situation is poor, these power stations are compelled to run for releasing water for 
irrigation al requirements. 

Samanalawewa hydro power plant of capacity 120 MW was commissioned in 1992. Samanalawewa 
reservoir, which is on Walawe River and with active storage of 168 MCM, feeds this power plant. 
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2.2 Thermal Generation  

2.2.1 Thermal Plants  owned by CEB 

a) Existing 

Majority  of the present thermal power generating capacity in the country is owned by CEB with a 
total capacity of 1,554 MW. It is made up of Lakvijaya Coal power plant of  900 MW, Kelanitissa Gas 
Turbines of 195 MW, Kelanitissa Combined Cycle plant of 165 MW, Sapugaskanda Diesel power 
plants of 160 MW, Uthuru Janani diesel power plant of 27 MW, Barge Mounted Plant of 64 MW and 
Containerized Emergency Power Plants of total 50 MW. 

Table 2.6 - Details of CEB Owned Existing Thermal Plants 

Plant Name 
No of Units x 
Name Plate 

Capacity (MW)  

No of Units x 
Capacity used 

for Studies 
(MW)  

Annual 
Max. 

Energy 
(GWh) 

Commissioning  

Puttalam Coal Power Plant  

Lakvijaya CPP 
 

3x300 3x270 5355 
 
    2011 & 2014 

Puttalam Coal Total  900 810 5,355  
Kelanitissa Power Station      

Gas turbine (Small GTs)  
4 x 20 4 x 17 382 

Dec 1981,  
Mar 1982, 
Apr 82, Gas turbine (GT 7) 1x 115 1 x 115 703 Aug 1997 

Combined Cycle  1x 165 1 x 161 1196 Aug 2002 

Kelanitissa Total  360 344 2,281  

Sapugaskanda Power Station      

Diesel  
4 x 20 4 x 17 493 

May 1984,  
May 1984, 
Sep 84, Oct 84 Diesel (Ext.) 8 x 10 8 x 9 481 Sept 1997 -4 Units 
Oct 1999 - 4 Units 

Sapugaskanda Total 160 140 974  

Other Thermal Power Plants     
 Uthuru Janani 3 x 8.9 3 x 8.9 184 Jan 2013 

Barge Mounted Plant 4 x 15.6 4 x 15.6 515 Acquired in 2015 
20152015 Containerized Emergency 

Power Plant 
50 x 1 50 x 1  2019 

Existing Total Thermal  

 

 

1,559.1 1,433.1 9,309  

Technical parameters and cost details of the existing thermal generation plants as input to the 2022 
Expansion Planning Studies are summarized in Table 2.7. 
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Table 2.7 - Characteristics of Existing CEB Owned Thermal Plants1 

    Kelanitissa  Sapugaskanda Lakvijaya 
Coal Other  

Name of 
Plant  Units  

GT GT Comb. 
Cycle Emergen

cy Plant 
50x1  

Diesel Diesel 
(Ext.)  Coal Uthuru 

Janani 

Barge 
Mounte
d Plant  (Old)  (New)  (JBIC) (Station 

A) 
(Station 

B) 
(Phase I & 

II)  
Basic Data 

Engine Type  
GE FIAT VEGA 

109E    
ALSTHO

M 

 PIELSTI
C MAN 

B&W 
L58/64  

- Wartsila 
20V32 

Mitsui 
MAN 
B&W 

12K50
MC-S 

FRAME 
5 

(TG 50 
D5) 

 PC-42 

Input Parameters for Studies  
Number of 

Units   4 1 1 50 4 8 3 3 4 

Unit Capacity MW 17 115 161 1 3 x 18 + 
16 x 1 9 270 8.93 15.6 

Minimum 
operating 

level 
MW 5 80 120 0.5 11 7 150 2.67 8.5 

Fuel Type 
and Calorific 

Value  
kCal/kg Diesel  

10,500 
Diesel 
10,500 

Naptha 
10,800 Diesel  

10,500 
Fuel Oil 
10300 

Fuel Oil  
10300 

Coal  
 6300 

Fuel Oil 
10300 

Fuel Oil 
10300 Diesel 

10,925 

Heat Rate at 
Min. Load2 kCal/kWh 4,200 2,969 

Naptha - 
1,974.6 

 
Diesel-
2,155.2 

2,620 2,276 2,136 

Unit 1-3,022 

2,164 2,132 Unit 2-2,767 

Unit 3-3,048 

Incremental 
Heat Rate2 kCal/kWh 0 2,337 

Naptha - 
1,403.5 

 
Diesel-
1,415.4 

2,500  2,204 1,889 

Unit 1-1,984 

0 0 Unit 2-2,255 

Unit 3-1,973 

Heat Rate at 
Full Load2 kCal/kWh 4,200 2,722 

Naptha - 
1,818.8 

 
Diesel-
1,953.4 

2,460  2,248 2,082 

Unit 1-2,503 

2132 2116.5 Unit 2-2,511 

Unit 3-2,510 

Fuel Cost USCts/GCal 5,259 5,259 5,295  5,259 3,885 3,885 1,680 3,885 3,885 

Full Load 
Efficiency % 20 26.5 

Naptha - 
46.45 

 
Diesel-
42.09 

35 38 41 

Unit 1-38.9 

44 40 Unit 2-38.9 

Unit 3-38.7 

Forced 
Outage Rate % 14.67 6.8 8 5.2 9.39 6.92 7.6 5.85 3.76 

Fixed O&M 
Cost $/kWmonth  3.14 0.18 1.93   2.7 2.7 2.15 1.81 0.95 

Variable O&M 
Cost $/MWh 0.81 0.75 2.22  8.8 3.466 3.466 2.69 3.48 5.13 

1 All costs are in border prices. Fuel prices are based on Table 4.3 and 4.4 of Chapter 4.  
2  Heat rates and calorific values are given in HHV. 
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Figure 3.4 shows the percentage consumption shares among different consumer categories from 
1982 to 2021. In 2021, share of domestic consumption in the total demand was 39% while that of 
industrial and commercial sectors were 34% and 26% respectively. Religious purpose consumers 
and street lighting, which is referred as the other category, together accounted only for 1%. 
Similarly in 2012 (10 years ago), share of domestic, industrial, commercial and religious purpose 
& street lighting consumptions in the total demand, were 39%, 34%, 25% and 2% respectively. 

 

Figure 3.4 - Consumption Share among Different Consumer Categories 

3.2 Policies , Guidelines and Information on Future  Major Development  
Projects  in Demand Forecasting  

3.2.1 Policies  and Guidelines  

The Electricity Demand Forecast 2023-2047 is prepared complying with the following policies 
and guidelines.  

a) National Energy Policy and Strategies of Sri Lanka, August 2019 

b) General Policy Guidelines on the Electricity Industry for the Public Utilities Commission of 
Sri Lanka, 2021 issued in January 2022 

c) Generation Planning Code in the Draft Grid Code issued by the Transmission Division, 
Ceylon Electricity Board, in October 2018 

3.2.2 Information on Future Major Development  Projects  

Country has planned for large scale developments which will lead to increased electricity demand 
in the future. In the state sector, the major development projects identified by the Ministry of 
Urban Development, Water Supply and Housing Facilities can be listed as follows. Currently, these 
are under different stages of development. 
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a) Colombo Port City Development 

b) Western Region Light Rail Transit Project 

c) Solid Waste Management Project 

d) Metro Colombo Urban Development Project etc. 

The Colombo Port City Development Project is a major development project in the load centre. Its 
cumulative electricity demand requirement is given as 75 MW by 2022, 177 MW by 2025, 313 
MW by 2030 and 393 MW by 2040 with phase developments. For the Western Region Light Rail 
Transit Project, cumulative electricity demand requirement is given as 122 MW by 2022, 131 MW 
by 2030 and 139 MW by 2035 and beyond.  

According to the information by Ministry of Urban Development, Water Supply and Housing 
Facilities, some of the planned projects were cancelled and some will implement with scope 
changes. Cumulative electricity demand requirement of other main development projects are 
indicatively estimated as 118 MW by 2022, 260 MW by 2030 and 290 MW by 2040. In addition, 
Hambanthota port development has identified approximate power requirement of 500 MW by 
2040 and Hambathota BOI zones identified power requirement of 105 MW by 2025. 

The Electricity Demand Forecast 2023-2047 was prepared considering the phase development of 
the above large scale projects. During the detail planning stages, it is required to identify  the time 
based load requirement to determine the load pattern which would impact on actual electricity 
demand. 

3.3 Demand Forecasting Methodolog y 

A combination of medium term and long term forecast approaches has been adopted for the 
preparation of base demand forecast 2023-2047. Five year sales forecasts of Distribution 
Divisions and time trend approach are generally considered to determine the medium term 
forecast. For the long term, econometric approach is adopted by analysing past electricity demand 
figures with significant independent variables. 

For the medium term and long term analysis, past annual electricity demand was considered by 
adjusting annual electricity sales with power cuts (energy not served) and estimated rooftop solar 
self consumption. 

In addition to the above, a number of demand forecast scenarios and sensitivities were prepared 
for the planning horizon. Accordingly, the End User Approach was adopted separately through 
MAED model as described in section 3.5. MAED model analyses the end user energy demand by 
considering technological, social and economic driving factors in different sectors. 

In addition, other demand forecasting scenarios and sensitivities are described in section 3.6. 
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The NEPS identified several strategies on energy demand reduction impacting many sectors in 
the demand side.  Accordingly, identified main strategies which are directly and indirectly related 
to the power sector are as follows: 

a) Further strengthening of the national energy efficiency improvement and conservation 
programme engaging all stakeholders in household, industrial and commercial sectors. 

b) Energy efficiency improvement and conservation will be promoted through minimum energy 
performance standards and labelling of appliances, and by introducing green procurement 
processes in state and private sector organisations. 

c) Taxation and other incentives and disincentives to support the market for efficient 
technologies will be introduced. 

d) Expert energy advisory services will be offered through state and private sector service 
providers to promote energy efficiency, conservation and energy cost reduction across all end 
use sectors. 

e) Water resources will be recognized as a valuable indigenous energy resource.  Efficient use of 
water by competing users at places where there is a high opportunity cost to water will be 
enhanced. 

f) Conversion efficiency of power generation facilities will be enhanced. 

g) A strategic plan for street lighting will be formulated to ensure proper management of street 
lighting. 

h) Automated demand response technologies will be considered as a main demand-side 
management strategy. 

i)  Losses in energy delivery networks will be reduced to optimum levels. 

j) Virtual offices and video/teleconferencing will be promoted by making necessary changes to 
organisational working culture as a strategy to minimize physical movement.  

k) Energy efficiency will be a primary concern in retrofits, and new building designs will be 
evaluated for their energy performance on a mandatory basis. 

l)  Smart technologies, including smart buildings and complete conversion to smart metering 
will be ensured to convey price signals to customers, altering the demand profile to reduce 
the overall cost of supply. 

Sustainable Energy Authority (SEA) which carries the responsibility of  designing and 
implementing the energy efficiency improvement & conservation programme, attempted to 
implement a national programme named Operation Demand Side Management (Operation DSM) 
under the guidance of a Presidential Task Force on Energy Demand Side Management (PTF on 
EDSM) with modest success.  The programme, launched in 2017 could not amass the financial and 
human resources as anticipated in the programme design.  Eventually, the programme was 
concluded in 2020, winding up the operations of the Secretariat operated on behalf of the Task 
Force, due to the want of funds and administrative support for implementation. 
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Some of the candidate concepts for reducing energy demand identified by the Task Force as ten 
thrust areas including efficient lighting, efficient refrigerators, efficient chillers, efficient air 
conditioning, efficient motors & variable speed drives, eliminating incandescent lamps, efficient 
fans, green buildings, smart homes and power factor improvement continued under the auspices 
of the SEA.   

SEA managed to deploy several major programmes on energy efficiency improvement & 
conservation.  A brief summary of the initiatives taken by SEA is given below: 

Financing Energy Efficiency:   The Authority managed to successfully approach the Green 
Climate Fund (GCF) partnering with the World Bank to formulate a financing programme on 
energy efficiency amounting to USD 108 million.  Identified as the Sri Lanka Cooling Project, it is 
expected that these proceeds will be available in 2023 to improve air-conditioning systems and 
lighting systems in commercial buildings, identified as two thrust areas under the Task Force.  At 
present, a technical assistance programme is deployed as a project preparatory activity, involving 
all stakeholders.  The World Bank deployed a mission in 2022, to assist the preparation of the 
credit programme.   

Chiller Survey:  A survey has been planned to get a broad picture of the chiller population in the 
country and to establish a database of their capacities, age, efficiency, etc. With this information, it 
will be possible to calculate the total energy use of the chiller population and to predict the 
potential savings which could be achieved by replacing inefficient chillers with modern efficient 
units.  This will be a main item to be considered under the Sri Lanka Cooling Project. 

Efficient Refrigerator Programme:  This is a scheme of replacing old inefficient refrigerators 
with efficient Minimum Energy Performance (MEP) labeled refrigerators in households. It is 
planned conduct a pilot project in the Western Province, where old refrigerators in 1,000 
households will be replaced with new MEP labeled refrigerators with a trade in offer, arranged 
through credit card facilities through participating vendors. Old refrigerators are demolished and 
refrigerant is collected and handed over to tertiary education institutes. The country-wide energy 
saving potential in replacing old refrigerators with new ones will be estimated through this pilot 
project. 

Establishment of Energy Consumption Benchmarks:  The main target of this project is to 
facilitate the energy conservation in commercial and industrial sectors through long-term 
programmes such as Energy Manager programme, Energy Auditor programme, establishing 
energy consumption benchmarks, etc. Accordingly, a regulation on Energy Consumption 
Benchmarks is to be enforced.  This regulation will be initially applicable for retail and financial 
sectors as a mandatory energy efficiency improvement programme. This will enable the 
monitoring of energy consumption levels of above-mentioned sectors and improve energy 
efficiency. 

Enforcing the Code of Practice for Energy Efficient Buildings:  The main objective of the 
Energy Efficiency Building Code (EEBC) is to improve the energy performance of large-scale 
buildings such as commercial buildings, industrial facilities and large-scale housing 
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implementation of DSM as it will depend on consumer attitudes, best moulded through strict 
Government policies including fines on wasteful consumption of electricity. With the subsidies 
given to the electricity sector in different categories, ensuring deterministic demand reduction 
may not be realistic. Therefore, the DSM forecast having high speculative public response 
dependent demand reduction should not considered in the determination of  the future expansion 
plan and medium term time trend forecast model will capture the recent year trends including 
the impact on present DSM activities.  On the other hand, interventions with little or no room for 
human response factors, ranging from automated demand response technologies to large scale 
plant improvement investments can be taken into future planning exercises, as they are proven to 
provide very predictable demand reductions and energy savings. 
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4.1. Thermal Power Candidate Technologies  

4.1.1 Thermal Power Technologies  

The main categories for thermal power development technologies are based on Internal combustion 
engines, gas turbines, steam turbines and combined cycles. 

4.1.1.1 Internal combustion  Engines 

Internal combustion engines are typically categorized by speed and fuel type. They come in fuel 
forms of gaseous fuel, liquid fuel, and dual fuel. Due to the possibility of adopting modular sizes of 
these engine technologies, higher degree of flexibility is seen in operation. In addition, it provides 
favourable fuel efficiency merits in part load operations with fast start up times. However, the inertia 
support from internal combustion engines is low. 

4.1.1.2 Simple Cycle Gas Turbines 

Gas turbine can operate from both gaseous fuel and liquid fuels. They are classified into two main 
categories; aero derivative gas turbines and industrial gas turbines. Both of these find application in 
the power generation industry, for peaking and fast load balancing applications. Simple cycle gas 
turbines have faster start up times and quick ramping capabilities while aero-derivatives have 
additional advantages of higher efficiency, no additional cost on O&M for the startup and less 
maintenance downtime. Gas turbines provide high rotating inertia which is essential for power 
system stability. 

4.1.1.3 Combined Cycle Gas Turbine 

Combined cycle gas turbine plants consist of gas turbine (GT), heat recovery steam generators 
(HRSG) and steam turbine (ST). There are many different configurations but most common are 
1x1x1 and 2x2x1. As common practice, the HRSG is tailored specifically for each gas turbine unit 
but there are also configurations where 2 or more gas turbines are connected to a single HRSG 
(2x1x1). Combined cycle plants are often characterized with very high efficiencies designed for 
baseload and intermediate load operations.  

4.1.1.4 Steam Turbines  

Steam turbines are one of the most conventional technologies to produce electricity. Steam is 
produced by firing boilers, with the help of using fuels such as coal, nuclear and biomass. Steam 
turbines do not easily adapt to excessive load variations, therefore, are better suited for base load 
operation. However advanced designs in once through boiler technologies enable certain level of 
flexibility for operation of coal power plants. 
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4.1.2 Candidate Thermal Power Plant Specifications  

A list of power generation technologies with different fuel configurations were considered as 
candidate thermal power plants in the planning studies. These were based on prevailing models in 
the market and previously conducted feasibility studies.  

A summary of the capital costs and economic lifetimes of candidate plants taken as input to the 
present studies is given in Table 4.1. Capital costs of projects are in two components:  The foreign 
cost and the local cost. During the prefeasibility and feasibility studies, capital costs have been 
estimated inclusive of insurance and freight for delivery to site (CIF basis). Local costs, both material 
and labour, have been converted to their border price equivalents, using standard conversion 
factors. No taxes and duties have been added to the plant costs. Whenever results of the project 
feasibility studies were available, these were adopted after adjusting their cost bases to reflect 
January 2022 values. No escalation is applied to capital costs during the study period, thus assuming 
that all capital costs will remain fixed in constant terms throughout the planning horizon. 

Table 4.1 - Cost Details of Thermal Expansion Candidates 

Plant  
 

Net 
Capacity 

(MW)  

Pure 
unit 
cost 

(USD/ 
kW)  

Const: 
Period  
(Years)  

 

Total unit 
cost with 

IDC at 
10% (net)  
(USD/kW)  

Economic 
life  

(Years)  

Fixed 
O&M 
cost 

(USD/  
kW 

Month)  

Variable 
O&M 
cost 

(USD/ 
MWh)  

15 MW NG IC Engine 16.62 1,064 1.5 1,134 20 2.99 5.80 
15 MW FO IC Engine 16.62 1,064 1.5 1,134 20 2.99 5.80 
15 MW Diesel IC Engine 17.1 1,064 1.5 1,134 20 2.99 5.80 
200 MW NG IC Engine 208 646 1.5 734 20 2.99 5.80 
250 MW NG IC Engine 256 646 1.5 734 20 2.99 5.80 
40 MW NG Gas Turbine 40.2 579 1.5 618 20 0.59 4.59 
40 MW NG Gas Turbine  
(Aero Derivative) 41.1 754 1.5 804 20 1.36 4.79 

100 MW NG Gas Turbine 106.4 406 1.5 432 20 0.59 4.59 
200 MW NG Gas Turbine 191.8 352 1.5 375 20 0.59 4.59 
300 MW NG Combined Cycle 288.5 940 3 1,068 30 1.04 2.60 
400 MW NG Combined Cycle 419 890 3 991 30 1.04 2.60 
300 MW High Efficient Coal 270 1,900 4 2,252 30 3.45 4.59 
600 MW Super Critical Coal 564 2,044 4 2,423 30 3.45 4.59 
600 MW Nuclear 552 4,892 5 6,056 60 10.28 2.42 
All costs are in December 2020 border prices, IDC = Interest during Construction 
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4.3. Thermal  Plant Specific Cost Comparison  

The specific costs of the selected candidate plants for different plant factors are tabulated in the Table 
4.5. These specific costs are derived by the calculation methodology described in section 6.4 which 
considers the capital investments cost, operation and maintenance cost, fuel cost and economic life time 
of a given generation alternative. The specific cost curves reveal how different technologies perform at 
different plant factors. Power plants which are cost effective at low plant factors are operated as peak 
load power plants whereas power plants which have lower specific cost at higher plant factors are 
operated as base load power plants. However, in actual simulations, the size of the generation units is 
taken into account and it would make a significant effect in the final plant selection. The specific cost 
curves for the candidate thermal power plants are given in Annex 4.1. Full load heat rates are 
considered in deriving the specific costs. 

Table 4.5 - Specific Cost of Candidate Thermal Plants in USCts/kWh (LKR/kWh)  

Power Plant  Plant Factor  
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

15 MW NG IC Engine 26.58 17.40 14.34 12.81 11.89 11.28 10.84 10.51 
(53.56) (35.06) (28.90) (25.81) (23.96) (22.73) (21.85) (21.19) 

15 MW FO IC Engine 28.70 19.52 16.46 14.93 14.01 13.40 12.96 12.64 
(57.84) (39.34) (33.17) (30.09) (28.24) (27.00) (26.12) (25.46) 

15 MW Diesel IC Engine 27.87 18.68 15.62 14.09 13.18 12.56 12.13 11.80 
(56.15) (37.65) (31.48) (28.40) (26.55) (25.32) (24.43) (23.77) 

200 MW NG IC Engine 21.94 15.08 12.79 11.65 10.96 10.51 10.18 9.93 
(44.22) (30.39) (25.78) (23.48) (22.09) (21.17) (20.51) (20.02) 

250 MW NG IC Engine 21.76 14.99 12.73 11.60 10.93 10.48 10.15 9.91 
(43.85) (30.21) (25.66) (23.38) (22.02) (21.11) (20.46) (19.97) 

40 MW NG Gas Turbine 20.03 15.75 14.32 13.60 13.17 12.89 12.69 12.53 
(40.37) (31.73) (28.85) (27.41) (26.55) (25.97) (25.56) (25.25) 

40 MW NG Gas Turbine  
(Aero Derivative) 

21.59 15.60 13.60 12.61 12.01 11.61 11.32 11.11 
(43.50) (31.43) (27.41) (25.40) (24.20) (23.39) (22.82) (22.39) 

100 MW NG Gas Turbine 16.34 13.21 12.17 11.65 11.34 11.13 10.98 10.87 
(32.93) (26.63) (24.53) (23.48) (22.85) (22.43) (22.13) (21.90) 

200 MW NG Gas Turbine 15.69 12.93 12.01 11.55 11.27 11.09 10.95 10.86 
(31.62) (26.05) (24.19) (23.27) (22.71) (22.34) (22.07) (21.87) 

300 MW NG Combined Cycle 20.95 14.23 11.99 10.87 10.20 9.75 9.43 9.19 
(42.21) (28.68) (24.16) (21.91) (20.55) (19.65) (19.01) (18.52) 

400 MW NG Combined Cycle 19.64 13.32 11.09 10.16 9.53 9.11 8.81 8.58 
(39.58) (26.84) (22.35) (20.48) (19.21) (18.36) (17.75) (17.30) 

300 MW High Efficient Coal 32.93 18.73 13.99 11.62 10.20 9.26 8.58 8.07 
(66.35) (37.73) (28.19) (23.42) (20.56) (18.65) (17.29) (16.27) 

600 MW Super Critical Coal 33.71 18.97 14.06 11.60 10.13 9.15 8.45 7.92 
(67.93) (38.23) (28.33) (23.38) (20.41) (18.43) (17.02) (15.96) 

600 MW Nuclear 70.80 35.75 24.06 18.22 14.71 12.38 10.71 9.46 
(142.67) (72.03) (48.49) (36.71) (29.65) (24.94) (21.58) (19.05) 

Exchange rate as at 1st January 2022, 201.5 LKR/USD has been used to convert USD to LKR values. However at the time 
of publishing the report, the exchange rate has been increased to 362.4 LKR/USD 
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During the India-Sri Lanka Joint Technical Team studies initiated in year 2017, it was proposed to 
shift the HVDC station in Sri Lankan side from Anuradhapura to New Habarana. Further, after site 
survey it has been found that overhead interconnection is feasible without any submarine cable. 
Both synchronous (AC) and asynchronous (DC) options have been studied and the asynchronous 
interconnection option (DC) has been found desirable. Asynchronous interconnection (overhead) 
through 2x500 MW Madurai-New to New Habarana along with 500 MW terminals at both ends has 
been identified as the preferred option in stage I. Both HVDC converter technologies, Conventional 
Line Commuted Conversion (LCC) and Voltage Source Conversion (VSC) are to be considered in 
future studies. 

The cost of each alternative for combined stage I and II development has been estimated and power 
flow studies have been conducted from Indian and Sri Lankan side during the latest studies. The 
financial feasibility study is yet to be initiated. 
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region of the central highlands. The project is implemented by the Ministry of Mahaweli 
Development & Environment in coordination with the Ministry of Power & Energy and Ceylon 
Electricity Board. The total capacity is 122 MW and expected annual energy is 290 GWh. The 
financial assistance for the project is provided by the Government of Iran and currently the project 
is under construction and expected to be completed in 2022.  

5.2.3 Candidate Hydro Power Projects  

The criteria given below were generally adopted in generation planning exercises in selecting 
the hydro projects from the large number of hydro sites identified in the master plan study. 

a) Projects less than 15 MW were not considered as candidates in order to give priority for the 
large projects. 

b) Whenever, feasibility study results were available for any prospective project, such results 
were used in preference to those in the Master Plan Study. (Studies conducted under the 
Master Plan study were considered to be at pre-feasibility level). 

c) Estimated specific cost as well as physical and technical constraints are considered as the 
priority order for the selection of candidates. 

Almost all projects within these criteria have been developed by CEB, as well as by the private 
sector sometimes with reduced energy/capacity benefits. 

Following projects were identified  in previous plans as the candidate large scale hydro power 
projects but are on hold at present. 

5.2.3.1 Seethawaka Hydro Power Project  

Seethawaka River project was identified in the Master Plan produced by CEB in 1989 as Sita014. 
The project was on the Seethawaka Ganga which is an upper tributary of the Kelani River and was 
initially identified as a 30 MW capacity producing 123 GWh per year. However, due to Social 
and Environmental considerations, the project was scaled down to a lower capacity. CEB has 
conducted the initial feasibility studies together with the procurement of consultancy services for 
Environmental Impact Assessment (EIA) of the project.  

A detailed feasibility study has been carried out by CEB and completed in December 2018 in 
addition to the EIA which was completed in May 2020. As per the feasibility study, a reservoir with 
a 3.51 MCM capacity is to be impounded to facilitate regulation of flow mainly for generating hydro 
energy during daily peak demand of electricity. The installed capacity of the power house is 24 MW 
with an expected annual power generation about 54 GWh (at 27% plant factor). The Project had 
received the EIA approval from the CEA. However due to high investment cost and the failure of 
securing funding for the project as a CEB implemented project; the project is on hold at present.  

5.2.3.2 Other Hydro Power Projects  

Multipurpose hydro projects such as Thalpitigala and Gin Gaga are identified to be developed by 
the Ministry of Irrigation and Water Resource Management.  
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The preliminary feasibility studies and EIA studies of the Thalpitigala Hydro Power Project in Uma 
Oya basin have been finalized. As per the feasibility studies, the power plant is 15 MW (2 x 7.5 MW) 
with an estimated annual energy contribution of 52.4 GWh (at 39% plant factor). Storage 
capacity of the reservoir is 17.96 MCM. However due to difficulties in securing project finances, 
the project is on hold at present. 

The preliminary feasibility studies for Gin Ganga hydro project are in progress and the parameters 
of the hydro power plant are yet to be finalized. 

5.2.4 Capability of Hydro Power Plants  

Sri Lankan power system has a fairly large portion of installed hydropower capacity. As hydro 
generation makes a considerable impact on the dispatch of high cost thermal power, it is necessary 
to assess the energy generating potential of the hydropower system to a high degree of accuracy.  
However, this assessment is difficult owing to the multipurpose nature of some reservoirs, which 
have to satisfy the downstream irrigation requirements as well. Further, the climatic conditions of 
Sri Lanka are characterized by the monsoons, causing inflows to the reservoirs as well as the 
irrigation demands to fluctuate over the year exhibiting a strong seasonal pattern. 

Figure 5.1 - Potential of Hydropower Energy from Past Hydrological Data  

The annual energy variation of the hydro system was evaluated using the Stochastic Dual Dynamic 
Programming (SDDP) model which is a hydrothermal dispatch model used for short, medium and 
long term operation studies. As inputs for the model, inflow data for past 20 years and the 
operational details of hydro plants were entered and the model allows a more detailed 
representation of the uncertainty of future inflows through the use of multiple scenarios in the 
time-coupled optimization. Based on SDDP simulation outputs, hydro generation figures for the 
existing plus new hydro plants are obtained and average annual hydro generation figures for 20 
scenarios is shown in Figure 5.1.  This shows that the capability of the major hydro system 
(Mahaweli, Laxapana and Samanala) together with new hydro power plants could vary as much as 
from around 3,100 GWh to 5,500 GWh. Long term planning exercise has been carried out using 10 
scenarios while for short term operational studies up to 100 hydro scenarios have been simulated. 
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aspects of the power system. Therefore, this study is designed with an integrated approach 
combining resource assessment, capacity expansion planning, system operation analysis and 
transmission network analysis study components. Then the study recommends the key 
integration measures to be implemented at the grid level and at plant level (both dispatchable 
and non dispatchable). An outline of the study methodology is shown in the Annex 5.1. 

5.4.1.2 Classification of RE Zones 

Assessing resource potential for future development is a key step in the study process. 
Remaining major hydro and mini-hydro resource potential were considered in the study. The 
total exploitable wind and solar PV resource locations are based on the resource potentials 
identified by Sri Lanka Sustainable Energy Authority, assessed considering multiple factors such 
as the resource potential, local climate, land use and reservations, coastal reservations, access to 
resource locations, housing density, local climate and distance to transmission infrastructure, 
etc. The identified resources potentials for each type are planned to be developed following an 
economic order based on the resources quality (energy yield, geographical staggering due to 
variability etc.) and infrastructure requirement (land, transmission infrastructure, access roads 
etc).  

Therefore, all wind and solar resources were classified in to seven renewable energy zones 
where each zone has a specific topographical and resource characteristic. All seven renewable 
energy zones have substantial potential for solar power, but the wind power is limited to 
renewable energy zones in Northern, North-western and North Central zones. The classification 
of zones considered in this study is shown in Annex 5.2. Cost details considered for each 
technology type and specific cost at certain plant factors are given in Annex 5.3. 

5.4.1.3 Operational Study   

Sri Lankan power system, being a small isolated power system, its ability to integrate more 
variable renewable energy that is intermittent in its nature, significantly depends on the 
stability and operational flexibility of the system. A system operation study was performed 
under the renewable energy grid integration study to investigate the implication on system 
operation to identify challenging operating conditions and potential solutions to mitigate the 
implications of renewable generation. Dispatchable power plants (both Major Hydro and 
Thermal plants) complement the non-dispatchable generation in meeting the electricity 
demand while maintaining the balance between supply and demand. Under high penetration 
levels of variable renewable energy, the dispatchable power plants are required to follow more 
cyclic operation and to provide fast ramping more regularly. Therefore, the technical 
constraints of the dispatchable power plants as well as the system flexibility level governs the 
ability of the system to operate under higher VRE penetration levels reliably.  

Operation constraints are prominent specially during low load period such as weekends with 
large amount of wind, mini-hydro and solar PV generation. During such constrained periods the 
large thermal units have to lower their output to a minimum or consider shutting down 
depending on network requirement and the start-up costs etc. Beyond such levels a surplus 
generation exists in renewable which has to be either curtailed or stored to maintain the supply 
demand balance of the system. According to the study results, the curtailment magnitude is 
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The large potential for offshore wind power development in north western and south eastern 
regions have been identified by initial assessments in World Bank Group studies. However, 
there is lack of any detailed studies at present and the Sustainable Energy Authority shall 
engage in further studies to evaluate its potential. The capital cost of offshore wind power 
development is nearly 3-4 times higher than onshore wind power development; hence detailed 
studies are essential if development of such resources are to be embarked in future. 

Both public and private sector participation  in developing these resources is taking place and at 
present competitive mechanisms are being followed in developing projects. The first ever 
largest wind farm of the country, the 100 MW Thambapavani Wind Farm has been developed by 
Ceylon Electricity Board with financial assistance from Asian Development Bank (ADB) in the 
Southern coast of the Mannar island and further extension to the farm is being considered. Sri 
Lanka Sustainable Energy Authority had identified further wind resource development zones in  
Mannar island, Silawathura and Pooneryn area in which land area have been earmarked and 
gazetted.  

5.4.3 Solar Power Development  

Sri Lanka, being located within the equatorial belt, has substantial potential in solar resource. 
Solar resource maps of the country indicate the existence of higher solar resource potentials in 
the Northern half, Eastern and Southern parts of the country. Resource potential in other areas 
including mountainous regions is mainly characterized by climatic and geographical features.  
The cost of solar PV technology is becoming increasingly competitive and a steady and strong 
growth is expected to continue for both rooftop and ground mounted applications in 
commercial scale. The local solar power industry gained significant momentum over the past 
years due to number of support schemes and development initiatives of the Ministry of Power, 
State Ministry of Solar, Wind and Hydro Power Generation Projects Development, Ceylon 
Electricity Board and the Sri Lanka Sustainable Energy Authority. 

Similar to the wind resource, the technical potential of integrating solar PV resources into the 
power system is assessed by the renewable energy grid integration study conducted by Ceylon 
Electricity Board. Both large scale and small scale development is planned for the next twenty 
years as solar PV is the main form of renewable energy source that indicates the highest growth 
for long term. 

The Solar potential identified in the country can be classified in to following categories of 
development and are implemented through several configurations appropriately. 

a) Grid connected fully facilitated Solar Park (Medium to large scale, 10-100 MW) 
i.  Ground Mounted Solar 

ii.  Floating Solar 

b) Grid connected partially facilitated Solar Park (less than 10 MW) 
i.  Ground Mounted Solar 

ii.  Floating Solar 

c) Distribution network connected Embedded Solar  
i.  Rooftop (Net Metering, Net Accounting, Net Plus) 

ii.  Ground Mounted 
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Clause 23 

Electricity generation using renewable resources such as solar and wind does not result in emission 
of greenhouse gases or local air pollution. The GOSL will give priority to developing renewable 
energy that is both indigenous and environmentally friendly to achieve its target of 70% renewable 
based electricity production by 2030. The planned future renewable energy portfolio will include 
onshore and offshore wind power, land based and floating solar PV as well as rooftop solar PV, micro 
hydro and biomass. 

6.4 Thermal Power Plant Specific Cost Calculation  

In the specific cost calculation methodology, investment cost is assumed as an overnight cost to 
occur at the beginning of the commissioning year and annual costs such as fixed and variable 
operation, maintenance and repair costs and fuel costs are discounted to the beginning of the 
commissioning year. Energy is calculated for each year of operation over the life time for various 
plant factors. Present value of specific energy cost of thermal plants is calculated for a range of plant 
factors. The specific cost curves reveal how different technologies perform at different plant factors. 
Specific cost calculation methodology is given in Annex 6.2. 

6.5. Planning Software Tools  

State of the art optimization and simulation models are used in the detailed generation planning 
exercise.  Internationally accepted planning methodologies, wherever possible, are adopted during 
the formulation of the Long Term Generation Expansion Plan. 

The Stochastic Dual Dynamic Programming (SDDP) and OPTGEN software tools developed by PSR 
(Brazil) were extensively used in conducting the system expansion planning studies to determine 
optimal Long Term Generation Expansion Plan. Model for Analysis of Energy Demand (MAED) 
developed by International Atomic Energy Agency (IAEA) was used to develop a demand forecast 
scenario by end user approach. 

6.5.1 Stochastic Dual Dynamic Programming (SDDP)  

Stochastic Dual Dynamic Programming (SDDP) model is an operation planning tool developed by 
PSR (Brazil) which simulates the hydro and thermal generation system to optimize the operation of 
hydro system. 20 years of historical inflow data for existing, committed and candidate hydro plants 
were taken into account by the model to stochastically estimate the future inflow patterns and then 
simulates with total system to estimate energy and capacity availabilities associated with plants. 
Hydro plant cascade modelling and reservoir level detail modelling has been done to accurately 
represent the actual operation. Maximum of hundred scenario simulations could be considered in 
the model to represent the stochastic nature of hydrological conditions. To observe the operational 
patterns of the future generation system and to identify any operational issues, SDDP was used to 
simulate the hourly operation considering the least-cost stochastic operating policy of the 
hydrothermal system of the country, taking into account the following main inputs: 
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6.6  Modelling  of Hydro power Development  

Hydro resource is one of the main indigenous sources of energy and lifetime of a hydropower plant 
is longer compared to the other alternative sources. Sri Lanka has already developed almost all of 
the economically feasible hydro power projects in the country and few minor projects remain at 
their initial feasibility study level  due to the inability to justify economically. Therefore, these hydro 
plants are considered separately outside the LTGEP. In this alternate process, economic analysis is 
carried out for each project with the consideration of avoided thermal plant. Then, technical 
feasibility studies and environmental impact assessments are processed for economically feasible 
projects. Once all these requirements are fulfilled and funds are committed, the project is 
incorporated to the LTGEP as a committed plant. At present only Broadlands hydropower project, 
Uma Oya hydropower project and the Moragolla hydropower project are considered as committed. 

6.7 Modelling of Other Renewable Energy 

The LTGEP 2023-2042 includes a significant amount of renewable energy resource development 
including wind and solar resources. Therefore, accurate representation of the important 
characteristics of each renewable energy resources is very important in the planning process. The 
OPTGEN and SDDP Software packages used in this planning exercise are developed to capture the 
characteristics of renewable energy resources in the capacity expansion planning exercise in a more 
effective manner.   

The main ORE technologies of mini-hydro, wind, solar and biomass were modelled based on actual 
resource characteristics as applicable for the generation planning exercise. As the major portion of 
the future renewable additions is comprising of variable renewable energy sources such as wind 
and solar PV, the modelling work has captured the variability, uncertainty and seasonality 
characteristics. Moreover, as explained in the Chapter 5 of this report, a comprehensive renewable 
energy grid integration study is conducted by CEB parallel to the generation expansion planning 
exercise which includes detailed analysis using resource modelling. 

6.8 Modelling of Energy Storage Systems  

Due to the policy requirement of achieving 70% renewable energy by 2030 and carbon neutrality in 
power sector by 2050, large scale energy storage systems are required to be added to the system. 
Two major types of storage systems modelled in the planning studies are pumped hydro storage 
hydro power plant and battery energy storage systems.  

SDDP allows the modelling of pumped storage hydro power plant with turbining and pumping 
operations considering its upper and lower reservoir characteristics. Battery energy storage 
systems are modelled in SDDP with their capacity and energy characteristics. Detailed 
characteristics such as state of charge, maximum depth of discharge, charging and discharging 
efficiencies and regulation time is considered in modelling. Energy storage is mainly utilized for time 
shifting of excess generation from renewable energy sources in low load periods instead of curtailing 
the excess generation. In addition, energy storage will also be utilized to provide other services such 
as ramp support/frequency regulation, renewable capacity firming, etc. 



















Generation Expansion Plan - 2022                                                                                                                            Page 7-3 

YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS  

THERMAL CAPACITY 
ADDITIONS AND RETIREMENTS 

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

170 MW 
40 MW 

250 MW 
100 MW 
25 MW 
20 MW 

Gas Turbine -Natural Gas  
 

      200 MW 

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 
 

170 MW 
20 MW 

300 MW 
100 MW/400 MWh 

200 MW 
25 MW 
20 MW 

350 MW 

Gas Turbine -Natural Gas  
Gas Turbine -Natural Gas  

 

      100 MW 
      100 MW 

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

150 MW 
200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

170 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Mini Hydro         
Biomass                 

170 MW 
30 MW 

100 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

      200 MW 

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind 
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
Combined Cycle Power Plant (Natural Gas) 

      200 MW 
      400 MW 

 

Retirement of 

 

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

250 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

200 MW 
200 MW 
 250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 
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All Scenarios 5, 6 and 7 indicated lower present value cost than the existing policy-based scenarios and 
Scenario 6 indicated the lowest cost among all six scenarios. Therefore, Scenario 6 was identified as the 
Reference Case of LTGEP 2023-2042 as it indicated the lowest present value cost unconstrained by policy 
guidelines and, operationally feasible.    

Results pertaining to the scenarios other than Base Case are presented in chapter 10. 

8.2 Base Case Plan 

The Base Case Plan is given in Table 8.1 and corresponding annual capacity additions are given in the 
Table 8.2. Table 8.3 presents the cumulative ORE capacity breakdown considered for the Base Case. In 
this study, commissioning years of committed power plants have been fixed according to the present 
implementation schedules.  

The total present value cost of the Base Case Plan for the period 2023-2042 is USD 18,872 million based 
on the discount rate of 10%.  

Generally, in Long Term Generation Expansion studies only the costs which affect future decision-
making process are considered. Hence the capital costs of committed plants and expenditure arising 
from the capital costs of existing plants are not reflected in the total cost of the system (present value) 
which is the optimized result of expansion studies. Furthermore, the cost to be incurred for developing 
corresponding transmission infrastructure which is essential for the development of each project 
would be considered in the transmission planning studies related to this generation expansion plan. 

It should also be noted that, the planning process considers the cost to the economy in broader terms 
in the proposed investment decisions and various business models which could be deployed in 
implementing the proposed power plants are not taken in to account.   
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YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 
 

170 MW 
20 MW 

350 MW 
150 MW/600 MWh 

250 MW 
25 MW 
20 MW 

350 MW 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

150 MW 
10 MW 
20 MW 

350 MW 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

100 MW 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

180 MW 
30 MW 

300 MW 
125MW/500MWh 

150 MW 
10 MW 
10 MW 

50MW/200MWh 
 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 
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GENERAL NOTES 

a. All plant capacities (MW) shown are the Gross Capacities. Committed Power Projects are shown in bold text and 
retiring projects are shown in italics with their capacity in brackets.  

b. Mini-hydro and Biomass annual capacity additions are not restricted to the planned capacities mentioned in the 
table. Higher capacity additions will be evaluated case by case. 

Thalpitigala and Gin Ganga multipurpose hydropower plants are proposed and developed by Ministry of 
Irrigation and both these plants are considered as candidate power plants with no specific commissioning years 
at present. 

The capacity addition of battery energy storage devices is mainly to provide energy shifting requirements. Any 
additional battery storage capacity could be accommodated at detailed studies after evaluating grid support 
services requirement such as frequency regulation. 

All renewable and storage capacity additions are sufficient to be made available by the end of the respective 
year. 

The retirement years of renewable energy capacities are not indicated. However, after the expiry of the PPA, 
they are expected to be refurbished or replaced with similar capacity from same renewable energy technology. 

The retirement years of battery energy storage systems are not indicated. However, they are expected to be 
replaced with similar capacity, at the end of their lifetime. 

c. With the development of LNG supply infrastructure, the existing 300MW West Coast power plant and 165MW 
Kelanithissa combined cycle plant are expected to be converted to natural gas in 2025. 

Considering the heavy dependency in future on liquefied natural gas as a fuel for electricity generation, all 
Natural Gas based power plants shall also have the dual fuel capability, including suitable fuel supply/storage 
arrangements locally for such secondary fuel, to ensure supply security in case of disruption to LNG supply. 

All new natural gas fired power plants should have the capability to operate from synthetic fuels such as 
Hydrogen, to satisfy the policy requirement of achieving carbon neutrality by 2050. 

All new natural gas based Combined Cycle Power plants should be technically, operationally and contractually 
capable of being operated regularly between simple cycle and combined cycle operations. 

Dates of all plant additions as contained in the table are the dates considered for planning studies, and 
considered as added at the beginning (as at 1st January) of the respective year. (For example, a generating 
capacity addition indicated for year 2026 implies that the plant has been considered commissioned from the 1st 
of January 2026). However, for committed power projects actual commissioning month has been considered 
based on the present progress of the project.  

Retirement dates of existing firm capacity plants are dates considered as inputs to planning studies. For existing 
power plants, the actual retirement month/PPA expiry month were considered for studies. However, the 
ACTUAL retirement of all power plants is to be made after further evaluating the actual plant condition at the 
time of retirement, (including the availability of useful operating hours beyond the scheduled retirement date), 
and the implementation progress of planned power plant additions 

d. Broadlands Power Plant (35 MW) which is under test running, is not shown in the base case and is considered 
as an existing plant. 
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Figure 8.9 - Fuel Cost of Base Case 

In the initial years of the planning period, the oil requirement is relatively high due to short term 
capacity requirements and the coal remains constant while LNG requirement is increasing gradually. 
After 2025, the oil quantity requirement becomes negligible with the retirement of existing oil based 
power plants and the minimal dispatch of the oil based thermal power plants, while the NG 
requirement increases gradually with the introduction of new natural gas based plants.  

In the year 2023, nearly 0.8 million  tons of fuel oil, diesel and naphtha will be burnt in oil power stations 
and this consumption will decrease significantly to 0.006 million tons in 2025 and will completely be 
phased out by 2033. The total consumption of oil decreases within the first 10 years to a minimal value 
with the phasing out of oil plants and introduction of natural gas based power plants including the 
conversion of existing oil power plants to natural gas.  

As natural gas becomes the dominant fuel in the planning horizon, the expected annual fuel 
requirement for the future development of natural gas based power plants in average, dry and wet 
hydro scenarios as per the Base Case Plan, is shown in the Figure 8.10. 
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Low discount rate scenario was carried out to investigate whether high capital cost plants are selected 
at lower discount rate. In this scenario power plants with comparatively high capital cost were 
advanced. In the high discount rate analysis, it was observed that the selection of high capital cost 
power plants was delayed. Therefore, it should be noted that when financing high capital cost power 
plants, it is required to attract low interest finances in order to be comparatively viable. 

8.5 Impact of Delayed Implementation of VRE and Storage Projects  on Base 
Case Plan 

As the Base Case plan of LTGEP 2023-2042 proposes a plant line up dominated by VRE capacity 
additions and battery storage additions coupled with large scale solar parks, it is important to evaluate 
the impact on the Base Case if these VRE and coupled storage projects get delayed. This evaluation is 
required mainly due to the fact that the VRE capacity additions coupled with storage directly replaces 
firm base load capacity additions and the other firm capacity additions consisting of flexible thermal 
generation and peaking thermal plants. Therefore, in the event of delayed implementation of VRE 
capacity additions coupled with storage, these flexible/peaking thermal generation gets dispatched 
regularly leading to economically sub optimal operation of the system. 

This notion was evaluated by the development of this specific sensitivity on the Base Case by delaying 
all major solar parks, wind parks and associated battery projects by 2 years and keeping all other plant 
additions as it is. As per the results, approximately USD 1 billion increase in the operational cost was 
indicated in the delayed implementation case compared to Base Case and it proved that delayed 
implementation of VRE capacity additions coupled with storage leads to uneconomical operation of the 
system. Table 8.9 represents above two analysis. 

8.6 Impact of Fuel Price Variations  on Base Case Plan 

As Base Case has been developed using fixed fuel prices and as fuel prices in international market 
displays high degree of volatility, it is imperative to develop sensitivities of fuel prices on the Base Case. 
For this planning study, sensitivities of fuel prices on all the scenarios including Base Case have been 
carried out and the results and discussion are presented in Chapter 10. 

8.7 Impact of SNSP Limit Variations on Base Case Plan 

Variation of maximum SNSP limits will have an impact on the system operation as well as system 
stability. Therefore, it is important to consider the impact on both operational cost and additional 
investment cost required on system enhancements. Although it is possible to evaluate the changes to 
operational cost through long term planning studies, the exact investment requirement on the 
intervening technologies requires further detailed studies carried out on smaller time steps.  Hence the 
results tabulated below are limited to only the operational cost and that too are based on preliminary 
estimates. 

The present value of operational costs by varying the maximum SNSP limit of the Base Case plan are 
presented in Table 8.9. 
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Some of the notable drawbacks in VRE are intermittency of the resource and low inertial support 
to the system. To overcome these system-wide impacts of VRE, sufficient system inertia and high 
ramping requirements of conventional power plants is demanded. The intermittency of VRE 
would cause the conventional power plants having comparatively higher unit costs to start up 
and ramp up more frequently. Different forms of energy storage and mechanisms such as demand 
response will become increasingly relevant to aid in the shaping of supply and demand to match 
one another at all time points of the load curve.  

With the above operational considerations, long term generation planning evolves steadily.  In 
the past, many operational constraints were simplified, to keep the planning models 
computationally small. However, with the ever-increasing demand for operational flexibility of 
power systems, it is vital to evaluate the projected operational aspects of the system such as 
power system stability, sufficient ramping capability, sufficient reserve availability, behaviour of 
energy storage in the system, etc. 

The long-term generation planning tools used by CEB offer the capability to carry out hourly 
simulations of the generation system which enables to capture some of the operational 
characteristics of the projected power system. This section summarizes the results of the 
operational analysis carried out for milestone years of the planning horizon in the long-term 
generation planning exercise. The operational features which were checked using the SDDP 
hourly simulations are listed below: 

a) The worst anticipated hourly and daily ramping event originated from VRE sources. 

b) Sufficient generation capacity to provide required operating reserves and the designated 
power plants providing primary and secondary reserve requirement. 

The primary reserve responds to varying frequency signals, stabilizing the system 
frequency by compensating imbalances. The purpose of the secondary reserve is to 
restore power balance and relieve the primary reserve. 

c) Sufficient Power plants with fast ramp up and ramp down capability. 

d) Standby generation capacity reserve requirement for releasing a major power plant for 
planned maintenance or forced outages. 

e) Sufficient generating capacity (having black start/line charging) capability to restore 
island wide supply in case of a total system failure, under the standard total failure 
restoration. 
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As explained in chapter 3, the growth of day peak is higher compared to night peak, hence the 
capability to absorb higher share of solar PV penetration is expected to increase with time in the 
planning horizon. However, the severity of risk events in drastic weather conditions is also 
increased as the system is much more dependent on weather dependent renewable resources. 
Sample weekly dispatch during dry season, high wind season and wet season of years 2024, 2036 
and 2042 are depicted in Annex 9.1, Annex 9.2 and Annex 9.3 respectively.  

9.4 Renewable Energy Curtailments  

Curtailment of renewable energy resources can occur due to transmission congestion or excess 
generation during low load periods. The excess generation mainly occurs due to the seasonality 
effects of VRE generation, being incompatible with the demand. The excess energy produced 
during certain time periods has to be curtailed to maintain system frequency. As the penetration 
of from variable renewable energy sources increases, the capability to absorb all the VRE 
produced also decreases. The oversupply of VRE generation can be solved to a certain extent from 
storage solutions, however it cannot be completely mitigated. 

The severity of Renewable Energy curtailments of the Base Case plan can be observed throughout 
the time horizon as illustrated  in Figure 9.8. Table 9.1 depicts the magnitude of renewable energy 
curtailments observed in each year for the planning horizon from 2023 to 2042.   

Table 9.1: Renewable Energy Curtailment Details  

Year 

Maximum Observed 
Renewable Energy 
Curtailment Event  

(MW)  

Average Annual 
Cumulative  

Renewable Energy 
Curtailment 

(GWh) 

Renewable Energy 
Curtailment from 

RE Generation (%)  

Renewable Energy 
Curtailment  
 from Total 

Generation (%) 

2023 47 0 0.0 0.0 
2024 82 1 0.0 0.0 
2025 377 11 0.1 0.1 
2026 1,073 86 0.7 0.4 
2027 1,600 335 2.3 1.5 
2028 2,290 670 4.2 2.7 
2029 3,092 887 5.2 3.4 
2030 3,455 815 4.3 2.9 
2031 3,818 791 3.8 2.7 
2032 4,289 788 3.5 2.5 
2033 4,588 776 3.3 2.4 
2034 5,011 1,022 4.0 2.9 
2035 5,477 1,250 4.8 3.4 
2036 6,355 1,563 5.8 4.1 
2037 6,625 1,830 6.4 4.6 
2038 7,389 2,129 7.1 5.1 
2039 8,151 2,422 7.8 5.5 
2040 9,064 2,734 8.4 6.0 
2041 9,694 2,919 8.6 6.1 
2042 10,344 3,119 8.9 6.2 
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It is also mandatory to establish renewable energy curtailment rules in the grid code, such that 
downward adjustment of power sources is facilitated in a transparent manner. The conditions 
related to curtailment is required to be mandated in relevant power purchase agreements 
appropriately. 

Curtailments can be practiced through online and offline modes. During offline mode, where 
remote controlling is not possible, curtailments are done on day ahead instructions based on 
weather forecasts. However, in such instances curtailments can be excessive, because of the 
prediction error . On the other hand, in online mode where remote controlling and monitoring is 
enabled, it is possible to curtail the amount that is exactly required corresponding to the actual 
demand.  

The renewable energy curtailment results in varying hydro conditions for policy target year of 
2030 illustrates a curtailment level of 770-850 GWh per year. The annual curtailment pattern of 
year 2030 is illustrated in Figure 9.10 and the average weekly curtailment pattern and average 
daily curtailment pattern of year 2030 are illustrated in Figure 9.11. 

 

Figure 9.10 - Annual Curtailment Pattern of Year 2030 
 

 
Figure 9.11 - Average Weekly Curtailment  Pattern and Average Daily Curtailment of Year 2030 
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1 In addition to these plants, if further capacity is required to have the capability to restore the grid after a system failure, it would be assessed in future with further 
transmission related studies and included in the specifications of the new plant additions accordingly. 

  

No. Operational Feature  2024  2030  2036  2042 

6 

Power plant with fastest 
ramp up and down 
capability and the ramp 
rate 

130 MW New GTs 1,000 MW BESS 1,850 MW BESS 3,200 MW BESS 

30 (MW/ min)  Approx. 100 % Approx. 100 % Approx. 100 % 

7 

Standby generation 
capacity reserve 
requirement to release a 
major power plant for 
maintenance 

Reserve firm capacity has been maintained in each year throughout the planning horizon to compensate for the outage of 
the largest unit of the system.  

Adequate firm capacity needs to be maintained to compensate for reduced renewable energy generation during extreme 
weather events. 

8 

Power plants with the 
capability to initiate 
restoration island wide 
supply in case of a total 
system failure 

Major Hydros1 

130 MW New GTs1 

Major Hydros1 

130 MW New GTs1 

Major Hydros1 

130 MW New GTs1 

Major Hydros1 

130  New GTs1 
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9.9 Power System Stability  

Transmission Planning studies were carried out to complement the generation planning studies, 
covering critical scenarios of system dispatch. Accordingly, scenarios consisting Night Peak, Day 
Peak, Off Peak during weekdays and weekends of Dry season, High Wind Season and Wet Season 
were considered for transmission system stability studies. Following system studies are carried 
out for these scenarios adhering to the planning criteria, 

a) Load flow studies 
i. Normal operation condition 

ii. Single contingency situation 
b) Transient Stability Studies 

i. Short Term Frequency Stability analysis 
ii. Frequency and rotor angle stability analysis 
iii.  Voltage stability analysis 

c) Short Circuit Analysis 

The load flow studies carried out and all the scenarios were within the planning criteria for both 
normal operating condition and single contingency condition for the year 2030. However, it is 
observed that there is a trend for transmission voltage profile to be increased, and therefore it 
may be required to introduce interventions for over voltage conditions with higher RE 
penetration. 

Further, introduction of large-scale Battery Energy Storage Systems (BESS) proposed in the 
LTGEP, is a significant challenge to model in the system for transient stability analysis as the 
existing models lacks the intended capabilities. Therefore, it is prudent to wait till a proper 
transient stability analysis to be carried out with the intended BESS capacities of the system. This 
will be carried out with the Long-Term Transmission Planning Study by making the solutions for 
the issues arise due to the large-scale BESS additions.  

Following are the salient points which have come across during the transmission planning studies 
for the year 2030, 

a) Grid Code has to be strengthened to absorb the 70% RE penetration to the network. 
b) System interventions to manage high voltage trend. 

i. Introducing reactors etc. 
c) System spinning reserves to manage the short-term frequency variation and stability by 

introducing, 
i. BESS (for frequency control) 
ii. Pump Storage Hydro Power Plants (Frequency control) 
iii.  Synchronous Condensers to improve system inertia 
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d) Technical interventions to mitigate transmission congestions when integrating RE at 
remote areas to better utilize transmission infrastructure like, 

i. Using of BESS. 
ii. Using of phase shifters, FACTS devices (UPFC, Smart Wires, etc.) to control 

power flow. 
e) Technical Interventions to increase Short Circuit Ratio (SCR) at the Point of Common 

Coupling (PCC) of large scale RE integration like, 
i. Increase of voltage levels (400kV) 
ii. Introducing parallel transmission circuits 
iii.  Introducing Synchronous Condensers, STATCOM, VSC, etc. to strengthen the PCC 

In conclusion, above requirements will be studied in detail in Long-Term Transmission Plan 
2023-2032, with the solutions for the issues arise due to the large-scale BESS additions.  
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Table 10.5: Capacity Additions by Plant Type: Scenario 5 

Type of Plant  2023 -2027  
(MW)  

2028 -2032  
(MW)  

2033 -2037  
(MW)  

2038 -2042  
(MW)  

Total capacity addition  
(MW)  (%) 

Major Hydro 31 - - - 31 0 
Pumped Hydro - 700 - - 700 4 
Battery Storage 150 60 40 100 350 2 
Gas Turbines 130 400 1,500 700 2,730 16 

Coal 300 300 - - 600 4 
Combined Cycle 700 - - 400 1,100 7 

IC Engines 200 - 450 650 1,300 8 
ORE 2,330 2,260 2,560 2,947 10,097 60 

Total  3,841  3,720  4,550  4,797  16,908  100 

Above figures represent net capacity additions, replacements for retiring ORE and storage capacities not included 

Scenario 6: 60% RE Scenario 

Achieving 60 % RE by 2030, maintaining 60% RE beyond 2030 and no coal fired plant 
additions beyond 2030  

This scenario was developed in order to investigate a possible lowest cost scenario with varying 
level of renewable energy (between 50% RE and 70% RE by 2030) target by 2030.  

This case was formulated using the same demand forecast as in Base Case. The lowest cost 
scenario was obtained at a RE integration level of 60% by 2030. 

The total present value cost of this scenario is USD 17,507 million  and showed the lowest cost 
when compared with all other scenarios. Hence this scenario is considered as the Reference Case. 

The capacity additions by plant type which are summarised in five-year periods are shown in 
Table 7.2 of Chapter 7 along with other detailed analysis. 

Scenario 7: 60% RE Scenario without Coal Power  

Achieving 60 % RE by 2030, maintaining 60% RE beyond 2030 and no coal fired plant 
additions throughout the horizon  

This scenario was also developed similar to scenario 6 but with restric tion of coal power 
development throughout the planning horizon.  

The total present value cost of this scenario is USD 17,855 million . The capacity additions by plant 
type which are summarised in five-year periods are shown in Table 10.6 and the plant schedule 
is presented in Annex 10.4. 
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10.4 Comparison of Future Energy Supply alternatives  

10.4.1 Global Context  

Table 10.10 shows the present and projected energy mix in a number of different countries. It 
could be observed that majority of the countries are focusing on reducing coal power generation 
significantly from the generation mix with increased contribution from low carbon or zero carbon 
generation sources such as Natural Gas, Nuclear and Renewables. Another important observation 
is that most of the countries and regions are thriving to increase the renewable share in the 
energy mix by projecting higher renewable shares. 

Especially, European Union (EU) energy mix mainly consists of renewable energy since the power 
grid is interconnected among EU countries and hence the technical limitations of absorbing 
renewable energy are less. Renewable energy share is projected to be maintained at 75% in 2050. 

Table 10.10: Present & Projected Power Generation Mix in Other Countries and Regions 
  

NG Coal Nuclear  Renewable Other  

USA 2020 40% 20% 19% 20% 1% 
2050 30% 1% 10% 59% 0% 

China 2020 3% 64% 5% 29% 0% 
2050 4% 25% 9% 61% 0% 

EU 2020 20% 14% 25% 39% 2% 
2050 10% 0% 15% 75% 0% 

Japan 2020 37% 32% 4% 23% 4% 
2050 13% 6% 18% 56% 6% 

Russia 2020 45% 16% 20% 18% 1% 
2050 44% 9% 18% 29% 0% 

India 
2020 4.3% 70.0% 2.9% 22.4% 0.4% 
2050 3.4% 18.9% 5.8% 71.7% 0% 

Middle 
East 

2020 71% 0% 1% 2% 26% 
2050 57% 1% 3% 32% 7% 

Asia 
Pacific 

2020 11% 57% 5% 25% 1% 
2050 10% 23% 8% 60% 0% 

Sri 
Lanka 

2020  0% 36.6%  0% 36.8%  26.6%  
2042  22%  8% 0% 70%  0% 

Source: IEA-World Energy Outlook 2021, Draft LTGEP 2023-2042 

 

  













http://unfccc.int/focus/indc_portal/items/8766.php


http://unfccc.int/focus/indc_portal/items/8766.php
http://unfccc.int/cooperation_and_support/financial_mechanism/standing_committee/items/6877.php
http://thegef.org/
http://thegef.org/
http://unfccc.int/cooperation_and_support/financial_mechanism/special_climate_change_fund/items/3657.php
http://unfccc.int/cooperation_and_support/financial_mechanism/least_developed_country_fund/items/4723.php
http://unfccc.int/cooperation_and_support/financial_mechanism/least_developed_country_fund/items/4723.php
http://gcfund.net/home.html
http://unfccc.int/cooperation_and_support/financial_mechanism/adaptation_fund/items/3659.php
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Implemented by World Bank  

a) Exploring the role of  carbon pricing instruments (CPIs) in decarbonizing the power and 
transport sectors   

b) Development of integrated MRV and National Registry System (Needs assessment, 
functional and technical specifications) 

c) Sri Lanka Carbon Crediting Scheme (SLCCS) strategy and design study (assessment of 
the supply and demand and the existing institutional, legal and technical framework for 
implementation of an enhanced SLCCS) 

Implemented by Ministry of Environment  

a) Evaluation of overall policy coherence and recommendation on designing and 
implementing policy package for MRV, registry and SLCCS implementation 

b) Deployment of IT infrastructure for MRV and registry 
c) Development and implementation of a national climate change data sharing network 
d) Road map for new Carbon Pricing Instruments (CPIs) 
e) Communication, Capacity Building, Stakeholder Consultation and General Outreach 

11.2.2.4 Fuel Quality Road Map 

An action plan has been developed for fuel quality road map by the Air Resource Management & 
National Ozone Unit of Ministry of Mahaweli Development & Environment. Introduction of low 
sulphur Diesel, switching to alternative fuels for transport such as biofuel, railway electrification, 
promoting electric vehicles, development of fuel quality standards and introducing LNG as a 
cleaner fuel are some of the activities identified in the fuel quality road map. 

11.2.2.5 Loss Reduction 

Generation, Transmission and Distribution Loss reduction is also an important measure 
implemented by CEB towards the path of providing sustainable energy. In 2009 the transmission 
and distribution loss (as a percentage of net generation) was 13.9% and by 2021 it has been 
reduced to approximately 9.46%.  

11.2.2.6 Demand Side Management & Energy Conservation  

Energy conservation from Demand Side Management which involves education and awareness 
of the consumers on purchasing energy efficient appliances, designing households and 
commercial establishments to be more energy efficient are some measures being carried out in 
the power sector. All those measures reduce the thermal power generation and results in 
reduction of GHG emissions. 

11.2.2.7 Tree Planting Program  

The General Policy Guidelines in Respect of the Electricity Industry (2021), givens directives to 
introduce counter balancing interventions such as carbon sequestration plantations to reduce 
carbon footprint of electricity due to power generation.  
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Ceylon Electricity Board has identified this as a social responsibility and has carried out 
numerous tree planting campaigns. Since 2015, CEB has planted over 50,000 trees consisting of 
tree types of Kaluwara, Kumbuk, Kohomba, Bamboo, Mango, etc. in power plant locations, 
catchment areas and public places. 

11.2.3 Nationally Determined Contributions (NDCs) of Sri Lanka  

With signing of the Paris Agreement (COP 21) most countries pledged to reduce green house gas 
emissions as well as to adapt to the impacts of climate change. By scaling up renewable energy, 
countries can sharply reduce the electricity related CO2 emissions. Nationally Determined 
Contributions (NDCs) quantify the commitment of each Party (or signatory that has ratified the 
Paris Agreement) to reduce CO2 and other greenhouse gas emissions. 

Sri Lanka submitted its first Nationally Determined Contributions in September 2016, in 
accordance with Decision of COP 21 of the UNFCCC. Base year 2013 was considered as the 
Business-As-Usual scenario and target period of emission reduction is 2021-2030. The scope of 
NDC comprised of four areas on mitigation, adaptation, loss and damage and means of 
implementation. Under the scope of mitigation, reducing GHG emissions was focused on five 
sectors as follows. 

a) Energy sector has a 20% GHG emission reduction target in the NDCs, which amounts to 
39,383 Gg of the total GHG emissions (196,915 Gg for the period 2020-2030 as per the 
BAU scenario of the Long Term Generation Expansion Plan 2013-2032 published in 
October 2013). The reduction of emissions includes 4% unconditional and 16% 
conditional reduction. 

b) The sectors of transport, waste, industry and forestry aims to reduce 10% of its GHG 
emissions from the BAU scenarios by 2030. This will be 3% unconditional and 7% 
conditional. However, at the time of submission, BAU emission scenarios were to be 
estimated in detail and detailed emission reduction plans for these sectors were yet to be 
developed. 

All countries were expected to revise and submit stronger, more ambitious national climate 
action plans in 2021 to achieve the Paris Agreement goal. Sri Lanka submitted the updated NDC 
commitments in July 2021 followed by an amendment submission in September 2021 [28] .  

Mitigation component of the updated NDC submission comprised of six sectors. The revised more 
ambitious targets for NDC in Electricity sector are as follows. 

Target:  

A GHG reduction of 25% in the electricity sector is envisaged (5% unconditionally and 20% 
conditionally) equivalent to an estimated mitigation level of 9,819,000 MT unconditionally and 
39,274,000 MT conditionally (total of 49,093,000 MT) of carbon dioxide equivalent during the 
period of 2021-2030. (Compared to the BAU scenario of the Long-Term Generation Expansion 
Plan 2013-2032 of Ceylon Electricity Board published in October 2013). 
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Table 11.4 - Ambient Air Quality Standards of Sri Lanka  

Pollutant Type  Annual Level  
 (µg/m 3) 

24 hour  level  
(µg/m 3) 

8 hour Level  
(µg/m 3) 

1 hour Level  
(µg/m 3) 

Nitrogen Dioxides (NO2) - 100 150 250 
Sulphur Dioxides (SO2) - 80 120 200 

PM10 50 100 - - 
PM2.5 25 50 - - 

Source: Central Environmental Authority 
       

Table 11.5 - Stack Emission Standards of Sri Lanka 

Pollutant Type  Oil > 100 MW Natural Gas >100 MW Coal > 50 MW 

Nitrogen Dioxides (NO2) 
(mg/Nm3) 

500  
(Steam Turbine) 

450 
  (Gas Turbine / CCY) 

650  
 (IC Reciprocating Engine) 

300   
(Steam Turbine) 

200   
(Gas Turbine / CCY) 

350  
 (IC Reciprocating Engine) 

650 

Sulphur Dioxides (SO2) 
(mg/Nm3) 850 75 850 

PM10 
(mg/Nm 3) 150 75 150 

Smoke (Opacity) 20% 
 
- 
 

15% 

Source: Central Environmental Authority 

In 2006, World Health Organization (WHO) released a set of guidelines that would address all 
regions of the world and provide uniform targets for air quality known as the Air Quality 
Guidelines (AQG), with the purpose of directing national policymakers to create acceptable air 
quality standards. WHO also created the WHO-Interim Targets to provide flexibility for 
developing countries to move towards more stringent standards at their own pace. Sri Lankan 
ambient air quality standards are mostly in line with the WHO interim targets. Most Asian 
countries based their standards on the WHO AQG and United States Environment Protection 
Agency (US EPA) National Ambient Air Quality Standards (NAAQS). Table 11.6 shows a 
comparison of air quality standards adopted by various countries. 
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Table 11.7 - Uncontrolled Emission Factors (by Plant Technology)  

Plant Type  Fuel Type GCV GCV Sulphur  Emission Factor  
    Content  Particulate  CO2 SO2 NOx 
    (kcal/kg)  (kJ/kg)  (%)  (mg/MJ)  (g/MJ)  (g/MJ)  (g/MJ)  
Internal 
Combustion 
Engine 

Fuel Oil 10,300 43,124 2-3.5 13.0 76.3 1.709 1.2 
Residual FO 10,300 43,124 2-3.5 13.0 77.4 1.639 1.2 
Auto Diesel 10,500 43,961 1.0 5.0 74.1 0.453 1.2 

Gas Turbine Auto Diesel 10,500 43,961 1.0 5.0 74.1 0.453 0.28 
Natural Gas 13,000 54,428 0 0.0 56.1 0.0 0.1 

Comb. Cycle  Auto Diesel 10,500 43,961 1.0 5.0 74.1 0.453 0.28 
Naphtha 10,880 45,552 0 0.0 73.3 0 0.28 
Natural Gas 13,000 54,428 0 0.0 56.1 0.0 0.1 

Coal Steam Coal 6,300 26,377 0.6 40.0 94.6 0.455 0.3 
Dendro Dendro 3,224 13,498 0 255.10 0.0 0.0 0.2 

Sources: Thermal Generation Options Study [8], 2006 IPCC Guidelines 

Basically, CO2 and SO2 emission factors are calculated based on the fuel characteristics, while NOx 
emissions, which depend on the plant technology, are obtained from a single source [8]. Generally, 
particulate emissions depend both on the plant technology and the type of fuel burned. Therefore, 
the emissions could be controlled by varying the fuel characteristics and by adopting various 
emission control technologies. 

11.3.2 Emission Control Technologies  

According to the expansion sequence of Base Case Plan 2023-2042 mentioned in Chapter 8 (Table 
8.1), 14,289 MW of Renewable energy power plants, 2,230 MW Natural Gas fired open cycle and 
combined cycle gas turbine power plants and 850 MW of Natural Gas fired IC Engine power plants 
along with short term supplementary power plants are to be added to the Sri Lankan power 
system during the planning horizon. The impact on the environment due to particulate and air-
emissions from the thermal power plants out of above additions with  that of existing power 
plants and the effectiveness of using control devices to mitigate those impacts are analysed here. 
Particulate matter (PM) and gaseous emissions of SO2, NOx and CO2 were considered in the 
analysis. 

When applying control technologies, it is always necessary to have an idea about the availability 
and capability of different control technologies. Studies have shown that, in many cases, the use 
of state-of-the-art engineering practices could meet the stipulated air quality standards without 
specific control devices. However, there are instances where emission control is mandatory.  

For example, in the case of coal plants, the use of high-quality, low-sulphur coal (0.65% S) reduces 
SO2 emissions to levels below the standard, but there has to be some form of control over 
particulate emissions. Lakvijaya coal power plant has a Sea Water Flue Gas Desulfurization unit 
(FGD) installed for further reduction of SO2 emissions and an Electrostatic Precipitator (ESP) for 
control of PM.  

Hence, in the present study, control technologies considered in the proposed coal plants (coal 
plants not considered for the base Case plan, but in other scenarios) are as follows; ESPs for the 
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the difficulty in isolating the contribution of power industry from the impacts from all other 
industries. Further, as electricity accounts for a less than 12% share of the total energy usage in 
the country, isolating the impacts of power industry from the balance 88% is very difficult. Thus, 
expressing the externality costs in monetary terms is a highly subjective exercise as seen from 
results of studies done in other countries. 

Environmental and social impacts of development projects cannot be completely eliminated but 
can only be contained within ''acceptable limits". Such limits are stipulated in the environmental 
laws, regulations and standards of a country. This Long-Term Generation Expansion Plan is 
prepared meeting all such laws and standards. When it comes to reducing GHG emissions, Sri 
Lanka has obligations under Nationally Determined Contributions (NDC) to reduce emissions 
unconditionally as well as conditionally, depending on availability of carbon finance as discussed 
in section 10.1.3. This LTGEP is prepared complying with all such the international commitments 
related to climate change mitigation. 

11.6.1 Local Environmental Damage Issues  

Local impacts to social and natural environment can arise due to many causes such as, 

a) Local Air pollution as a result of fuel combustion. 

b) Pollutants released including waste heat and effluents. 

c) Disposal of residual waste products such as ash. 

d) Noise emanating from thermal power plants and wind turbines. 

e) Effects due to hydro reservoirs. 

f) Effects on bird migratory routes and other eco systems 

Such localized impacts can have adverse social, environmental and health related issues. 
However, externality costs of such local impacts cannot be generalised by power generating 
technology and be adopted to Sri Lanka using studies done in other countries.  

It is well known that damage costs are a function of income level of a country, population density 
around power plants and the specifications of each power plant. Sri Lanka being an island, the 
localized effects would be entirely different to that of other countries where plants are located 
inland and therefore health damage issues associated with air pollutants and thermal discharges 
need to be evaluated in Sri Lanka specific studies. Studies done in other countries for certain 
generating technologies such as coal power plants cannot be straightaway adopted to Sri Lanka 
as coal plants operated in such countries are of much older technologies compared with the 
existing and future coal plants of Sri Lanka. Therefore, country and location specific studies are 
required to be done to reasonably estimate the damage costs even though that too can be highly 
subjective. 
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b) Enhancing the grid support features of variable renewable energy projects including 
enhanced Ride through capabilities, Ramp Rate Control functions, active power control, 
etc. through codes and regulations is mandatory to proceed with the planned renewable 
energy development program. 

c) Formulation of curtailment policies and contracts that facilitate necessary mechanisms 
to optimally operate the power system. 

d) Reviewing the planning codes, and establish suitable parameters and matrices to be 
adopted for reliability criteria that reflect operation of a high VRE integrated systems. 

17. Introducing Demand Shifting 

Since majority of renewable energy is curtailed during Sundays, it is necessary to formulate a 
mechanism to shift certain weekday demands to Sundays. This can be done at minimum cost by 
introducing necessary tariff structures to promote industries and commercial establishments 
to operate in Sundays and reduce the demand on weekdays. A rotational mechanism for each 
consumer could be proposed for selection of the weekday for demand shifting, such that 
demand reduction is evenly distributed within all weekdays.  

Further, introducing a Time of Use (TOU) cost reflective tariff shall also encourage the 
customers to shift their night loads to the daytime, thus, reducing curtailments during daytime 
and preventing high cost generation during the night peak. 

The necessary background studies for these demand shifting strategies need to be conducted 
and such need to be introduced by year 2025 to mitigate excess renewable energy curtailments. 

18. Introducing Demand response schemes and flexible loads 

Introducing demand response methods and conducting studies for finding load management 
strategies and investigating the possibility of introducing flexible loads such as electric vehicles, 
desalination plants, hydrogen production, ammonia production, etc., in view of altering the 
demand profiles as required for maximum utilization of renewable energy and for ensuring 
system stability. 

19. Exploring the possibilities of cross border electricity trade 

As the renewable energy integration levels exceed the demand requirements in certain periods 
in the latter part of the planning horizon, it is necessary to explore the possibilities of cross 
border electricity trade between Sri Lanka and India. It is essential to conduct detail studies 
prior to committing in such large-scale infrastructure. Assessment is required on potential 
power trade options bilateral or multilateral , in the future market with supply demand balance 
considering seasonal/daily load trends of both countries.   
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 CHAPTER 13 
IMPLEMENTATION AND INVESTMENT OF GENERATION 

PROJECTS  

This chapter elaborates on the required implementation and the investment plan for the 
generation projects identified in the Base Case Plan 2023-2042. 

13.1 Present Status of Power Plants in the Base Case Plan  

13.1.1 Present Status of the Committed Plants  

A brief description of the current status of power projects that were considered as committed 
projects in the present study are given below. 

13.1.1.1 Renewable Energy Power Projects  

a) Broadlands Hydro Power Project 

Main construction works were commenced in 2013.  At present, the power plant is at 
commissioning stage. 

b) Uma Oya Multipurpose Project 

This is a multipurpose development project and it is implemented by the Ministry of Mahaweli 
Development and Environment in coordination with the Ministry of Power and Ceylon 
Electricity Board. The financial assistance for the project is provided by the Government of Iran 
and currently the project is under final stages of construction and expected to be completed 
within year 2022. 

c)  Moragolla Hydro Power Project 

Review of feasibility study and detail design has been completed in 2014 by Nippon Koei, joint 
venture with Nippon Koei India Pvt Ltd. Preconstruction work including detailed design and 
tendering commenced in July 2014. Funds from ADB were obtained for implementation of this 
project. The power plant is expected to be in operation by 2024. 

d)  Solar Power Development 

CEB initiated the procurement of small scale scattered solar power projects from private sector 
under the second phase of the accelerated solar development program of the government. Solar 
power projects of 1 MW x 60, 1 MW x 90 and 1 MW x150 were tendered through international 
competitive bidding process for selected grid substations. By 31st December 2021, 49 MW 
capacity have been developed. It is expected to commission a cumulative capacity of 94 MW by 
2023 and another 147 MW by year 2024 from these projects. 
Further 223 MW of Grid connected partially facilitated Solar projects are expected to be opened 
up for investments in near future, where capacity absorption is possible from existing grid 
substations.  
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13.2.3 Energy Storage Power Plants:  

a) Battery Energy Storage Pilot Project (20 MW) in 2024 

b) Standalone Battery Energy Storage Power Plant (80 MW) in 2026 

c) Standalone Battery Energy Storage Power Plant (100 MW) in 2027 

d) Standalone Battery Energy Storage Power Plant (200 MW) in 2028 

e) Pumped Storage Power Plant (350 MW) in 2029 

f) Pumped Storage Power Plant (350 MW) in 2030 

g) Pumped Storage Power Plant (350 MW) in 2031 

h) Pumped Storage Power Plant (350 MW) in 2032 

13.3  Implementat ion Schedule 

The implementation of power projects consists of three phases; feasibility, pre-construction and 
construction phase. Some sub activities during these phases include land identification and 
allocation, obtaining environmental approvals, procurement procedures and securing of funding 
and finances. In order to implement a project on time, it is necessary to have support from all 
relevant government institutions and other involved public stakeholders. 

It is mandatory to have critical transmission infrastructure identified for each project to be 
implemented in parallel, to ensure evacuation of power from the power plant and reliability during 
operation and maintenance. The implementation schedule for committed and proposed major 
thermal power plants in the Base Case 2023-2042 are shown in Figure 13.1.  The implementation 
schedule for committed and proposed major renewable energy and storage projects in the Base 
Case 2023-2042 are shown in and Figure 13.2.  

Considering the long list of other renewable energy including many small scale development, 
following project categories are not included in the Figure 13.2. 

a) Distribution Connected Embedded Solar    

b) Grid Connected Partially Facilitated Solar         

c) Grid Connected Fully Facilitated Solar (With Battery Energy Storage) 

d) Wind Parks 

e) Mini hydro 

f) Biomass 

A Renewable Energy Development Master Action Plan (REDMAP) is being prepared by CEB in 
collaboration with SEA in order to identify the activity plan and corresponding responsible 
agencies to make the renewable energy development realizable. 
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LCOE is a useful indicator to determine whether to invest for a power generation project. This will 
vary depending on the type of project and it is usually taken as a representation for the average 
price that the generating asset must receive in a market to break even over its lifetime. 
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As illustrated in Figure 15.1 & 15.2, both the annual energy demand and annual peak demand of 
LTGEP 2023-2042 are slightly lower than the LTGEP 2022-2041 in initial years, and this gap is 
maintained throughout the horizon.  

 

Figure 15.1 - Comparison of Energy Demand Forecasts used in LTGEP 2022-2041 and 
LTGEP 2023-2042  

 

 Figure 15.2 - Comparison of Peak Demand Forecasts used in  LTGEP 2022-2041 and LTGEP 
2023-2042  
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15.8  Overall Comparison  

The overall comparison of thermal generation expansions proposed by plans for last 20 years and 
actual implementation is shown in Annex 15.1. 

The overall comparison of renewable generation expansions proposed by plans for last 8 years and 
actual implementation is shown in Annex 15.2. 
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Annex 5.3 

Cost Details of Other  Renewable Energy  

A5.3 Capital and Fixed O&M Cost of ORE Technologies 

ORE Technology Pure Capital Cost 
(USD/kW)  

Capital Cost with 
IDC 

(USD/kW)  

Fixed O&M Cost 
(% of the capital 

cost)  

Construction 
years 

Solar (Large Scale) 798 850 0.9 1.5 
Solar (Distributed) 1012 1055 0.9 1 
Floating solar 1221 1300 0.9 1.5 
Wind 1314 1400 1.5 1.5 
Off-shore wind 2817 3000 1.5 1.5 
Biomass 1623 1729 4 1.5 
Mini hydro 1675 1784 3 1.5 

 

A5.4 Specific Cost of ORE Technologies 

Technology  Plant Factor  
(Apprx.)  

Specific Cost 
UScts/kWh  

Specific Cost 
LKR/kWh  

Solar (Large Scale) 20% 5.76 11.61 
Solar (Distributed) 17% 8.59 17.31 
Floating solar 19% 9.28 18.70 
Wind Hill country  19% 10.46 

7.36 
7 

21.08 
Eastern 27% 7.36 

6.21 
 

14.83 
Puttalam 32% 6.21 12.51 
Northern 34% 5.84 11.77 
Mannar 40% 4.97 10.01 

Off-shore wind 40% 10.65 21.46 
Biomass 80% 3.65 7.35 
Mini hydro 37% 7.62 15.35 

Exchange rate as at 1st January 2022, 201.5 LKR/USD has been used to convert USD to LKR values. However, at the time 
of publishing the report, the exchange rate has been increased to 362.4 LKR/USD 
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Annex 5.5 

Solar and Mini -Hydro Plant Production P rofiles  
 

A5.6 Extract of Solar PV Production based on actual measurement data (15 minute)  

 
A5.7 Modelled production p rofile of Mini -hydro resource  

 

 
A5.8 Monthly e nergy production of Mini -hydro resource  
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Annex 8.1 

Capacity Balance for Base Case Plan of LTGEP 2023-2042  
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Annex 8.2 

Energy Balance for Base Case Plan of LTGEP 2023-2042  
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Annex 8.3 

Annual Energy Generation and Plant Factors  

 
 

  

Dry Average Wet Dry Average Wet

Major Hydro 1541 MW 3842 4488 5020
ORE 2029 MW 4051 4051 4051
Kelanitissa Small GTs 4 x 17 MW 0 0 0 0% 0% 0%
Sapugaskanda A 4 x 17 MW 96 94 95 16% 16% 16%
Sapugaskanda B 8 x 9 MW 483 461 447 77% 73% 71%
Kelanitissa GT7 1 x 115 MW 4 3 1 0% 0% 0%
Kelanitissa Combined Cycle 1 x 161 MW 1181 1162 1147 84% 83% 81%
Sojitz Combined Cycle 1 x 163 MW 851 636 460 60% 45% 32%
West Coast Combined Cycle 1 x 270 MW 249 226 135 11% 10% 6%
Lakvijaya Unit 1 300 MW 1639 1639 1639 69% 69% 69%
Lakvijaya Unit 2 300 MW 2002 2002 2002 85% 85% 85%
Lakvijaya Unit 3 300 MW 1997 1997 1996 84% 84% 84%
Uthuru Janani 3 x 9 MW 177 144 130 76% 62% 56%
Barge Power Plant 4 x 16 MW 457 403 393 84% 74% 72%
Short Term Supplimentary Power Plants 320 MW 1157 876 664 41% 31% 24%
New NG Combined Cycles (Open Cycle) 235 MW 10 11 15 1% 1% 1%
Total Renewable Generation 7893 8539 9071
Total Thermal Generation 10294 9644 9109
Total Generation 18187 18183 18180

Major Hydro 1571 MW 3947 4703 5532
ORE 2652 MW 5002 5001 5002
Sapugaskanda A 4 x 17 MW 54 38 49 9% 6% 8%
Sapugaskanda B 8 x 9 MW 134 127 135 21% 20% 21%
Kelanitissa GT7 1 x 115 MW 2 2 1 0% 0% 0%
Kelanitissa Combined Cycle 1 x 161 MW 734 636 534 52% 45% 38%
Sojitz Combined Cycle 1 x 163 MW 461 396 326 32% 28% 23%
West Coast Combined Cycle 1 x 270 MW 406 249 168 17% 11% 7%
Lakvijaya Unit 1 300 MW 2003 1999 1993 85% 85% 84%
Lakvijaya Unit 2 300 MW 1814 1804 1772 77% 76% 75%
Lakvijaya Unit 3 300 MW 1987 1971 1910 84% 83% 81%
Uthuru Janani 3 x 9 MW 50 39 48 21% 17% 20%
Barge Power Plant 4 x 16 MW 130 118 128 24% 22% 23%
Short Term Supplimentary Power Plants 120 MW 165 116 136 16% 11% 13%
Kelanitissa New Gas Turbines 130 MW 491 442 399 43% 39% 35%

New NG Combined Cycles 
1 x 350 MW + 

243 MW 1614 1412 910
53% 46%

30%
Total Renewable Generation 8949 9704 10534
Total Thermal Generation 10045 9349 8508
Total Generation 18994 19053 19042

Major Hydro 1571 MW 4104 4721 5598
ORE 3302 MW 6160 6160 6160
Sapugaskanda A 4 x 17 MW 1 1 2 0% 0% 0%
Sapugaskanda B 8 x 9 MW 5 8 8 1% 1% 1%
Kelanitissa GT7 1 x 115 MW 0 0 1 0% 0% 0%
Lakvijaya Unit 1 300 MW 2003 1996 1941 85% 84% 82%
Lakvijaya Unit 2 300 MW 1997 1992 1965 84% 84% 83%
Lakvijaya Unit 3 300 MW 1807 1797 1737 76% 76% 73%
Uthuru Janani 3 x 9 MW 6 7 8 2% 3% 3%
Short Term Supplimentary Power Plants 120 MW 11 13 11 1% 1% 1%
NG Converted Sojitz Combined Cycle 1 x 163 MW 443 307 203 31% 22% 14%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 360 323 281 26% 23% 20%
NG Converted West Coast Combined Cycle 1 x 270 MW 271 264 213 11% 11% 9%
Kelanitissa New Gas Turbines 130 MW 83 78 79 7% 7% 7%
New NG Combined Cycles 2 x 350 MW 3083 2663 2121 50% 43% 35%
Total Renewable Generation 10264 10881 11758
Total Thermal Generation 10069 9449 8569
Total Generation 20332 20330 20327

2023

2024

Capacity 
Annual Energy (GWh) Annual Plant Factor (%)

Power PlantYear

2025
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Major Hydro 1571 MW 3967 4826 5801
ORE 4137 MW 7830 7825 7807
Lakvijaya Unit 1 300 MW 1817 1792 1692 77% 76% 72%
Lakvijaya Unit 2 300 MW 1994 1962 1865 84% 83% 79%
Lakvijaya Unit 3 300 MW 1981 1935 1755 84% 82% 74%
Uthuru Janani 3 x 9 MW 4 5 6 2% 2% 3%
NG Converted Sojitz Combined Cycle 1 x 163 MW 19 14 1 1% 1% 0%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 60 56 55 4% 4% 4%
NG Converted West Coast Combined Cycle 1 x 270 MW 60 44 36 3% 2% 2%
New Gas Engines 200 MW 946 743 563 52% 41% 31%
Kelanitissa New Gas Turbines 130 MW 41 39 42 4% 3% 4%
New NG Combined Cycles 2 x 350 MW 2845 2323 1944 46% 38% 32%
Total Renewable Generation 11797 12651 13608
Total Thermal Generation 9766 8912 7959
Total Generation 21563 21563 21567

Major Hydro 1571 MW 4241 5072 5838
ORE 4932 MW 9574 9571 9568
Lakvijaya Unit 1 300 MW 1995 1968 1951 84% 83% 82%
Lakvijaya Unit 2 300 MW 1621 1592 1565 69% 67% 66%
Lakvijaya Unit 3 300 MW 1972 1932 1879 83% 82% 79%
Uthuru Janani 3 x 9 MW 3 3 3 1% 1% 1%
NG Converted Sojitz Combined Cycle 1 x 163 MW 73 42 37 1% 3% 3%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 111 61 35 4% 4% 2%
NG Converted West Coast Combined Cycle 1 x 270 MW 105 46 32 3% 2% 1%
New Gas Engines 200 MW 803 738 543 44% 40% 30%
Kelanitissa New Gas Turbines 130 MW 75 43 40 7% 4% 3%
New Gas Turbines 100 MW 11 10 12 1% 1% 1%
New NG Combined Cycles 2 x 350 MW 2398 1901 1480 39% 31% 24%
Total Renewable Generation 13815 14643 15406
Total Thermal Generation 9166 8337 7576
Total Generation 22981 22980 22982

Major Hydro 1571 MW 4207 4841 5675
ORE 5697 MW 11073 11073 11071
Lakvijaya Unit 1 300 MW 1998 1979 1862 84% 84% 79%
Lakvijaya Unit 2 300 MW 1972 1962 1896 83% 83% 80%
Lakvijaya Unit 3 300 MW 1606 1558 1416 68% 66% 60%
Uthuru Janani 3 x 9 MW 1 2 2 1% 1% 1%
NG Converted Sojitz Combined Cycle 1 x 163 MW 15 19 0 1% 1% 0%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 58 61 60 4% 4% 4%
NG Converted West Coast Combined Cycle 1 x 270 MW 32 25 20 1% 1% 1%
New Gas Engines 200 MW 936 764 583 51% 42% 32%
Kelanitissa New Gas Turbines 130 MW 46 47 64 4% 4% 6%
New Gas Turbines 100 MW 6 6 11 1% 1% 1%

New NG Combined Cycles 2 x 350 MW 2488 2104 1783 41% 34% 29%

Total Renewable Generation 15280 15914 16746
Total Thermal Generation 9159 8527 7697
Total Generation 24439 24441 24444

Major Hydro 1571 MW 3531 4513 5209
ORE 6532 MW 12542 12521 12513
Lakvijaya Unit 1 300 MW 1635 1620 1579 69% 69% 67%
Lakvijaya Unit 2 300 MW 1989 1966 1905 84% 83% 81%
Lakvijaya Unit 3 300 MW 1974 1893 1764 83% 80% 75%
Uthuru Janani 3 x 9 MW 0 0 0 0% 0% 0%
NG Converted Sojitz Combined Cycle 1 x 163 MW 166 65 0 12% 5% 0%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 187 112 40 13% 8% 3%
NG Converted West Coast Combined Cycle 1 x 270 MW 112 56 23 5% 2% 1%
New Gas Engines 200 MW 1045 848 805 57% 47% 44%
Kelanitissa New Gas Turbines 130 MW 74 52 32 7% 5% 3%
New Gas Turbines 100 MW 1 2 3 0% 0% 0%
New NG Combined Cycles 2 x 350 MW 2816 2402 2165 46% 39% 35%
Total Renewable Generation 16073 17034 17722
Total Thermal Generation 9999 9016 8317
Total Generation 26072 26050 26039

2027

2028

2029

2026
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Major Hydro 1571 MW 3705 4999 5379
ORE 7212 MW 14571 14304 14578
Lakvijaya Unit 1 300 MW 1992 1966 1971 84% 83% 83%
Lakvijaya Unit 2 300 MW 1776 1757 1725 75% 74% 73%
Lakvijaya Unit 3 300 MW 1815 1811 1613 77% 77% 68%
Uthuru Janani 3 x 9 MW 0 1 0 0% 0% 0%
NG Converted Sojitz Combined Cycle 1 x 163 MW 119 38 0 8% 3% 0%

NG Converted Kelanitissa Combined Cycle 1 x 161 MW 214 116 28 15% 8% 2%
NG Converted West Coast Combined Cycle 1 x 270 MW 175 75 0 7% 3% 0%
New Gas Engines 200 MW 821 577 706 45% 32% 39%
Kelanitissa New Gas Turbines 130 MW 87 80 26 8% 7% 2%
New Gas Turbines 100 MW 4 5 0 0% 1% 0%
New NG Combined Cycles 2 x 350 MW 2581 2045 1839 42% 33% 30%

Total Renewable Generation 18276 19303 19957
Total Thermal Generation 9584 8470 7905
Total Generation 27861 27773 27862

Major Hydro 1571 MW 3490 4814 5502
ORE 7892 MW 16116 15977 15916
Lakvijaya Unit 1 300 MW 1989 1951 1946 84% 82% 82%
Lakvijaya Unit 2 300 MW 1963 1913 1903 83% 81% 80%
Lakvijaya Unit 3 300 MW 1736 1585 1576 73% 67% 67%
Uthuru Janani 3 x 9 MW 2 1 1 1% 0% 0%
NG Converted Sojitz Combined Cycle 1 x 163 MW 214 107 59 15% 8% 4%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 311 159 95 22% 11% 7%
NG Converted West Coast Combined Cycle 1 x 270 MW 326 149 85 14% 6% 4%
New Gas Engines 200 MW 772 705 600 42% 39% 33%
Kelanitissa New Gas Turbines 130 MW 139 77 54 12% 7% 5%
New Gas Turbines 100 MW 19 7 8 2% 1% 1%

New NG Combined Cycles 2 x 350 MW 2602 2200 1888 42% 36% 31%

Total Renewable Generation 19606 20792 21418

Total Thermal Generation 10073 8854 8213
Total Generation 29679 29646 29631

Major Hydro 1571 MW 3971 4808 5470
ORE 8522 MW 17421 17477 17619
Lakvijaya Unit 1 300 MW 1741 1738 1757 74% 73% 74%
Lakvijaya Unit 2 300 MW 1916 1885 1888 81% 80% 80%
Lakvijaya Unit 3 300 MW 1819 1724 1739 77% 73% 74%
Uthuru Janani 3 x 9 MW 3 1 0 1% 1% 0%
NG Converted Sojitz Combined Cycle 1 x 163 MW 231 127 28 16% 9% 2%
NG Converted Kelanitissa Combined Cycle 1 x 161 MW 269 196 85 19% 14% 6%
NG Converted West Coast Combined Cycle 1 x 270 MW 344 191 72 15% 8% 3%
New Gas Engines 200 MW 789 705 681 43% 39% 37%
Kelanitissa New Gas Turbines 130 MW 142 91 58 12% 8% 5%
New Gas Turbines 100 MW 20 9 3 2% 1% 0%
New NG Combined Cycles 2 x 350 MW 2589 2327 1904 42% 38% 31%

Total Renewable Generation 21392 22285 23089
Total Thermal Generation 9865 8993 8216
Total Generation 31257 31277 31305

Major Hydro 1571 MW 3916 4848 5232
ORE 9202 MW 18839 18891 19025
Lakvijaya Unit 1 300 MW 1946 1881 1699 82% 80% 72%
Lakvijaya Unit 2 300 MW 1553 1536 1497 66% 65% 63%
Lakvijaya Unit 3 300 MW 1932 1813 1588 82% 77% 67%
NG Converted West Coast Combined Cycle 1 x 270 MW 523 420 402 22% 18% 17%
New Gas Engines 200 MW 947 823 870 52% 45% 48%
Kelanitissa New Gas Turbines 130 MW 210 155 184 18% 14% 16%
New Gas Turbines 100 MW 87 46 23 9% 5% 2%
New NG Combined Cycles 2 x 350 MW 2814 2420 2376 46% 39% 39%
Total Renewable Generation 22755 23739 24257
Total Thermal Generation 10012 9094 8638
Total Generation 32766 32833 32895

2030

2031

2032

2033



Page 8-6      Generation Expansion Plan - 2022 

 
 

 

Major Hydro 1571 MW 4209 5044 5567
ORE 9892 MW 20093 20153 20078
Lakvijaya Unit 1 300 MW 1954 1866 1786 83% 79% 76%
Lakvijaya Unit 2 300 MW 1934 1890 1860 82% 80% 79%
Lakvijaya Unit 3 300 MW 1567 1450 1417 66% 61% 60%
NG Converted West Coast Combined Cycle 1 x 270 MW 584 493 497 25% 21% 21%
New Gas Engines 200 MW 921 801 681 51% 44% 37%
Kelanitissa New Gas Turbines 130 MW 193 174 195 17% 15% 17%
New Gas Turbines 2 x 100 MW 154 123 144 8% 7% 8%
New NG Combined Cycles 2 x 350 MW 2995 2666 2433 49% 43% 40%
Total Renewable Generation 24302 25198 25645
Total Thermal Generation 10303 9463 9012
Total Generation 34605 34661 34657

Major Hydro 1571 MW 4211 4761 5435
ORE 10572 MW 21338 21399 21555
Lakvijaya Unit 1 300 MW 1585 1580 1581 67% 67% 67%
Lakvijaya Unit 2 300 MW 1945 1914 1903 82% 81% 80%
Lakvijaya Unit 3 300 MW 1856 1792 1620 78% 76% 69%
New Gas Engines 450 MW 1905 1911 1851 47% 47% 46%
Kelanitissa New Gas Turbines 130 MW 260 207 156 23% 18% 14%
New Gas Turbines 3 x 100 MW 452 316 195 16% 11% 7%
New NG Combined Cycles 2 x 350 MW 2723 2456 2169 44% 40% 35%
Total Renewable Generation 25549 26161 26990
Total Thermal Generation 10724 10177 9475
Total Generation 36274 36338 36464

Major Hydro 1571 MW 4105 4466 5196
ORE 11262 MW 22541 22606 22528
Lakvijaya Unit 1 300 MW 1923 1901 1743 81% 80% 74%
Lakvijaya Unit 2 300 MW 1756 1731 1700 74% 73% 72%
Lakvijaya Unit 3 300 MW 1904 1807 1465 81% 76% 62%
New Gas Engines 450 MW 2015 1915 1848 50% 47% 45%
Kelanitissa New Gas Turbines 130 MW 280 272 245 25% 24% 22%

New Gas Turbines
3 x 100 MW + 
1 x 200 MW

734 684 675 16% 15% 15%

New NG Combined Cycles 2 x 350 MW 2836 2732 2646 46% 45% 43%
Total Renewable Generation 26646 27072 27724
Total Thermal Generation 11448 11043 10322
Total Generation 38095 38116 38045

Major Hydro 1571 MW 3507 4870 5417
ORE 11952 MW 23760 23824 23761
Lakvijaya Unit 1 300 MW 1961 1907 1846 83% 81% 78%
Lakvijaya Unit 2 300 MW 1954 1925 1899 83% 81% 80%
Lakvijaya Unit 3 300 MW 1725 1631 1536 73% 69% 65%
New Gas Engines 450 MW 2282 1999 1994 56% 49% 49%
Kelanitissa New Gas Turbines 130 MW 353 270 227 31% 24% 20%

New Gas Turbines
3 x 100 MW + 
2 x 200 MW

1268 876 678 21% 14% 11%

New NG Combined Cycles 2 x 350 MW 2967 2686 2630 48% 44% 43%
Total Renewable Generation 27267 28694 29178
Total Thermal Generation 12510 11293 10809
Total Generation 39777 39987 39988

Major Hydro 1571 MW 4566 4935 5318
ORE 12652 MW 24957 25036 24947
Lakvijaya Unit 1 300 MW 1770 1757 1755 75% 74% 74%
Lakvijaya Unit 2 300 MW 1942 1935 1915 82% 82% 81%
Lakvijaya Unit 3 300 MW 1921 1886 1871 81% 80% 79%
New Gas Engines 650 MW 2910 2797 2653 49% 48% 45%
Kelanitissa New Gas Turbines 130 MW 237 222 193 21% 20% 17%

New Gas Turbines
3 x 100 MW + 
2 x 200 MW

802 708 633 13% 11% 10%

New NG Combined Cycles 2 x 350 MW 2813 2679 2661 46% 44% 43%
Total Renewable Generation 29523 29971 30265
Total Thermal Generation 12395 11983 11681
Total Generation 41918 41954 41946

2035

2036

2037

2038

2034
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Annual total generation figure does not include operation of PSPP and BESS 

Major Hydro 1571 MW 4267 4624 4935
ORE 13352 MW 26205 26265 26183
Lakvijaya Unit 1 300 MW 1969 1966 1964 83% 83% 83%
Lakvijaya Unit 2 300 MW 1602 1599 1594 68% 68% 67%
Lakvijaya Unit 3 300 MW 1950 1953 1951 82% 83% 82%
New Gas Engines 650 MW 3294 3263 3048 56% 55% 52%
Kelanitissa New Gas Turbines 130 MW 272 254 254 24% 22% 22%

New Gas Turbines
3 x 100 MW + 
3 x 200 MW

1094 993 933 14% 13% 12%

New NG Combined Cycles 2 x 350 MW 3104 2921 2946 51% 48% 48%

Total Renewable Generation 30472 30889 31118
Total Thermal Generation 13285 12949 12690
Total Generation 43757 43838 43807

Major Hydro 1571 MW 4228 4978 5368
ORE 14032 MW 27409 27482 27659

Lakvijaya Unit 1 300 MW 1957 1952 1966 83% 83% 83%
Lakvijaya Unit 2 300 MW 1944 1940 1948 82% 82% 82%
Lakvijaya Unit 3 300 MW 1578 1578 1589 67% 67% 67%
New Gas Engines 850 MW 4059 4025 4011 53% 52% 52%
Kelanitissa New Gas Turbines 130 MW 276 211 169 24% 19% 15%

New Gas Turbines
3 x 100 MW + 
3 x 200 MW

1244 869 679 16% 11% 9%

New NG Combined Cycles 2 x 350 MW 3053 2840 2588 50% 46% 42%

Total Renewable Generation 31637 32460 33027
Total Thermal Generation 14111 13415 12949
Total Generation 45748 45875 45976

Major Hydro 1571 MW 4198 4949 5264
ORE 14712 MW 28713 28778 28702
Lakvijaya Unit 2 300 MW 1978 1974 1961 84% 83% 83%
Lakvijaya Unit 3 300 MW 1965 1956 1941 83% 83% 82%
New Gas Engines 850 MW 4477 4355 4194 58% 56% 54%
Kelanitissa New Gas Turbines 130 MW 268 215 201 24% 19% 18%

New Gas Turbines
4 x 100 MW + 
3 x 200 MW

1222 938 932 14% 11% 11%

New NG Combined Cycles
2 x 350 MW + 
1 x 400 MW

4979 4682 4645 51% 48% 47%

Total Renewable Generation 32911 33727 33966
Total Thermal Generation 14889 14120 13874
Total Generation 47800 47847 47840

Major Hydro 1571 MW 4058 4908 5468
ORE 15392 MW 29891 29959 29877
Lakvijaya Unit 2 300 MW 1802 1801 1798 76% 76% 76%
Lakvijaya Unit 3 300 MW 1977 1973 1972 84% 83% 83%
New Gas Engines 850 MW 4823 4463 4336 63% 58% 56%
Kelanitissa New Gas Turbines 130 MW 293 242 204 26% 21% 18%

New Gas Turbines
4 x 100 MW + 
3 x 200 MW

1490 1263 1114 17% 14% 13%

New NG Combined Cycles
2 x 350 MW + 
1 x 400 MW

5429 5248 5052 55% 54% 52%

Total Renewable Generation 33949 34868 35345
Total Thermal Generation 15813 14988 14476
Total Generation 49762 49855 49821

2040

2041

2042

2039
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
40 MW 

310 MW 
150 MW/600 MWh 

350 MW 
25 MW 
10 MW 

225MW/900 MWh 
 

Gas Turbine -Natural Gas  
 

100 MW 

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 

170 MW 
20 MW 

500 MW 
175 MW/700 MWh 

250 MW 
25 MW 
20 MW 

350 MW 
 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

400 MW 
125 MW/500MWh 

170 MW 
10 MW 
20 MW 

350 MW 
 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

200 MW 
125 MW/500MWh 

140 MW 
10 MW 
20 MW 

350 MW 
 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

300 MW 
150 MW/600MWh 

120 MW 
10 MW 
20 MW 

350 MW 
 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

400 MW 
150 MW/600MWh 

145 MW 
10 MW 
15 MW 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass             
Standalone Battery Energy Storage     

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

70 MW 
10 MW 
13 MW 

50 MW/200MWh 
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

185 MW 
30 MW 

250 MW 
100MW/400MWh 

90 MW 
10 MW 
10 MW 

100MW/400MWh 

IC Engine Power Plant -Natural Gas 500 MW  

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

194 MW 
5 MW 

300 MW 
150MW/600MWh 

150 MW 
10 MW 
6 MW 

50MW/200MWh 
 

  

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

177 MW 
5 MW 

250 MW 
100MW/400MWh 

150 MW 
10 MW 
8 MW 

100MW/400MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro                       
Standalone Battery Energy Storage 

166 MW 
40 MW 

250 MW 
100MW/400MWh 

150 MW 
10 MW 

100MW/400MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

149 MW 
34 MW 

300 MW 
150 MW/600 MWh 

150 MW 
10 MW 
7 MW 

65 MW/260 MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind                  
Standalone Battery Energy Storage 
 

215 MW 
12 MW 

300 MW 
125 MW/500 MWh 

130 MW 
100 MW/400 MWh 

 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage 
 

127 MW 
10 MW 

350 MW 
175 MW/700 MWh 

50 MW 
10 MW 

50 MW/200 MWh 
 

Combined Cycle Power Plant (Natural Gas) 400 MW 

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage 
 

150 MW 
20 MW 

300 MW 
175 MW/700MWh 

100 MW 
10 MW 

100 MW/400MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
40 MW 

310 MW 
150 MW/600 MWh 

200 MW 
25 MW 
10 MW 

200MW/800 MWh 
 

Gas Turbine -Natural Gas  
(Western Region) 
 

100 MW 

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 

170 MW 
20 MW 

250 MW 
150 MW/600 MWh 

250 MW 
25 MW 
20 MW 

350 MW 
 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

200 MW 
100 MW/400MWh 

70 MW 
10 MW 
20 MW 

350 MW 
 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
Standalone Battery Energy Storage 

170 MW 
30 MW 

100 MW 
50 MW/200MWh 

90 MW 
10 MW 
20 MW 

350 MW 
50 MW/200MWh 

 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

200 MW 
100 MW/400MWh 

70 MW 
10 MW 
20 MW 

350 MW 
 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

166 MW 
30 MW 

200 MW 
100 MW/400MWh 

145 MW 
10 MW 
15 MW 

 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

170 MW 
30 MW 

200 MW 
100 MW/400MWh 

120 MW 
10 MW 
13 MW 
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

165 MW 
30 MW 

200 MW 
100 MW/400MWh 

140 MW 
10 MW 
10 MW 

 

Gas Turbine -Natural Gas  
 

200 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

174 MW 
5 MW 

200 MW 
100 MW/400MWh 

150 MW 
10 MW 
6 MW 

25MW/100MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

137 MW 
5 MW 

200 MW 
100MW/400MWh 

150 MW 
10 MW 
8 MW 

25MW/100MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro                         
Standalone Battery Energy Storage 

126 MW 
30 MW 

250 MW 
100MW/400MWh 

200 MW 
10 MW 

50MW/200MWh 
 

IC Engine Power Plant -Natural Gas 
 

250 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

89 MW 
24 MW 

200 MW 
100 MW/400 MWh 

200 MW 
10 MW 
7 MW 

50 MW/200 MWh 
 

IC Engine Power Plant -Natural Gas 
 

200 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind                  
Standalone Battery Energy Storage 
 

135 MW 
2 MW 

300 MW 
150 MW/600 MWh 

80 MW 
50 MW/200 MWh 

 

  

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage 
 

47 MW 
10 MW 

300 MW 
150 MW/600 MWh 

50 MW 
10 MW 

50 MW/200 MWh 
 

Combined Cycle Power Plant (Natural Gas) 400 MW 

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 
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YEAR 
RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage 
 

150 MW 
10 MW 

300 MW 
150 MW/600 

MWh 
50 MW 
10 MW 

50 MW/200 MWh 
 

IC Engine Power Plant -Natural Gas 
 

250 MW 
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Annex 10.1 

 Results of Generation Expansion Planning Studies 2023 -2042  
Scenario 3: Achieving 70 % RE by 2030, maintaining 70% RE beyond 2030, no coal fired 
plant additions throughout the horizon and considering cross border interconnection 

with India  
YEAR RENEWABLE CAPACITY  

& GRID SCALE ENERGY STORAGE CAPACITY 
ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2022  

Uma Oya Hydropower Plant     
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar         
Mini Hydro         
Biomass                 

120 MW 
160 MW 
94 MW 
20 MW 
10 MW 

 

  

2023 

Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        
Wind  
Mini Hydro       
Biomass                 

160 MW 
147 MW 

25 MW 
20 MW 
20 MW 

Gas Turbine of Sobadhanvi NG Combined Cycle 
Plant (Kerawalapitiya)  
 

235 MW 
 

Short Term Supplementary Power 2 320 MW 
Combined Cycle Power Plant (KPS��2) 3 163 MW 

Retirement of  

Sojitz Kelanitissa Combined Cycle Plant 3   (163) MW 

2024 

Moragolla Hydropower Plant       
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        

Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage  

31 MW 
160 MW 
223 MW 
100 MW 
60 MW 
20 MW 
20 MW 

20 MW/ 50 MWh 

New Gas Turbines �� Kelanitissa 4 130 MW 
Steam Turbine of Sobadhanvi NG Combined 
Cycle Plant (Kerawalapitiya)  

115 MW 

Gas Turbine of Second NG Combined Cycle 
Plant  (Kerawalapitiya)  
 

235 MW 
 

Retirement of  

Kelanitissa Gas Turbines 5 

Short Term Supplementary Power 
 

(68) MW 
(200) MW 

2025 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind (Mannar)6 

Wind 

Mini Hydro         
Biomass                 

165 MW 
80 MW 

260 MW 
100 MW/400 MWh 

100 MW 
100 MW 
25 MW 
20 MW 

Steam Turbine of Second NG Combined Cycle 
Plant  (Kerawalapitiya ) 
 

115 MW 
 

Retirement of  

CEB Barge Power Plant 7 (62) MW 

2026 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
70 MW 

260 MW 
100 MW/400 MWh 

290 MW 
25 MW 
20 MW 

80 MW/ 320 MWh 

IC Engine Power Plant -Natural Gas 
(Western Region) 
 

200 MW 

Retirement of  

Gas Turbine (GT7)8 (115) MW 
4x17 MW Sapugaskande Diesel 
8x9 MW Sapugaskande Diesel Ext 
Short Term Supplementary Power 

(68) MW 
(72) MW 

(120) MW 

2027 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
50 MW 

280 MW 
100 MW/400MWh 

250 MW 
25 MW 
20 MW 

100 MW/400 MWh 

Gas Turbine -Natural Gas  
(Western Region) 
 

100 MW 
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YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
40 MW 

310 MW 
150 MW/600 MWh 

200 MW 
25 MW 
20 MW 

200MW/800 MWh 

  

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 

170 MW 
20 MW 

350 MW 
150 MW/600 MWh 

250 MW 
25 MW 
20 MW 

350 MW 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

150 MW 
10 MW 
20 MW 

350 MW 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass              

170 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

HVDC interconnection 
 

500 MW 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

180 MW 
30 MW 

300 MW 
125MW/500MWh 

150 MW 
10 MW 
10 MW 

50MW/200MWh 

IC Engine Power Plant -Natural Gas 250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 
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YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

190 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 
 

  

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

190 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 
 

IC Engine Power Plant -Natural Gas 
 

200 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
30 MW 

300 MW 
100 MW/400 MWh 

150 MW 
10 MW 
10 MW 

100 MW/400 MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage         
 

200 MW 
20 MW 

300 MW 
115 MW/460 MWh 

150 MW 
10 MW 

100 MW/400 MWh 
 

IC Engine Power Plant -Natural Gas 
 

200 MW 

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage      

200 MW 
20 MW 

300 MW 
125 MW/500 MWh 

150 MW 
10 MW 

100 MW/400 MWh 

Gas Turbine -Natural Gas  
Combined Cycle Power Plant (Natural Gas) 

100 MW 
400 MW 

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage      

200 MW 
20 MW 

300 MW 
125 MW/500 MWh 

150 MW 
10 MW 

150 MW/600 MWh 
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Annex 10.2 

 Results of Generation Expansion Planning Studies 2023 -2042  

Scenario 4: Achieving 70 % RE by 2030, maintaining 70% RE beyond 2030, no coal fired 
plant additions throughout the horizon and considering nuclear power development 

beyond 2040  

YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2022  

Uma Oya Hydropower Plant     
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar         
Mini Hydro         
Biomass                 

120 MW 
160 MW 
94 MW 
20 MW 
10 MW 

 

  

2023 

Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        
Wind  
Mini Hydro       
Biomass                 

160 MW 
147 MW 

25 MW 
20 MW 
20 MW 

Gas Turbine of Sobadhanvi NG Combined Cycle 
Plant (Kerawalapitiya)  
 

235 MW 

 

Short Term Supplementary Power 2 320 MW 
Combined Cycle Power Plant (KPS��2) 3 163 MW 

Retirement of  

Sojitz Kelanitissa Combined Cycle Plant 3   (163) MW 

2024 

Moragolla Hydropower Plant       
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        

Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage  

31 MW 
160 MW 
223 MW 
100 MW 
60 MW 
20 MW 
20 MW 

20 MW/ 50 MWh 

New Gas Turbines �� Kelanitissa 4 130 MW 
Steam Turbine of Sobadhanvi NG Combined 
Cycle Plant (Kerawalapitiya)  

115 MW 

Gas Turbine of Second NG Combined Cycle 
Plant  (Kerawalapitiya)  
 

235 MW 
 

Retirement of  

Kelanitissa Gas Turbines 5 

Short Term Supplementary Power 
 

(68) MW 
(200) MW 

2025 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind (Mannar)6 

Wind 

Mini Hydro         
Biomass                 
 

165 MW 
80 MW 

260 MW 
100 MW/400 MWh 

100 MW 
100 MW 
25 MW 
20 MW 

 

Steam Turbine of Second NG Combined Cycle 
Plant  (Kerawalapitiya ) 
 

 

115 MW 
 

Retirement of  

CEB Barge Power Plant 7 (62) MW 

2026 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
70 MW 

260 MW 
100 MW/400 MWh 

290 MW 
25 MW 
20 MW 

80 MW/ 320 MWh 

IC Engine Power Plant -Natural Gas 
(Western Region) 

 

200 MW 

Retirement of  

Gas Turbine (GT7)8 (115) MW 
4x17 MW Sapugaskande Diesel 
8x9 MW Sapugaskande Diesel Ext 
Short Term Supplementary Power 

(68) MW 
(72) MW 

(120) MW 

2027 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
50 MW 

280 MW 
100 MW/400MWh 

250 MW 
25 MW 
20 MW 

100 MW/400 MWh 

Gas Turbine -Natural Gas  
(Western Region) 
 

100 MW 
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YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
40 MW 

310 MW 
150 MW/600 MWh 

200 MW 
25 MW 
20 MW 

200MW/800 MWh 
 

  

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 
 

170 MW 
20 MW 

350 MW 
150 MW/600 MWh 

250 MW 
25 MW 
20 MW 

350 MW 

  

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

200 MW 
10 MW 
20 MW 

350 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  
 

170 MW 
30 MW 

250 MW 
125 MW/500MWh 

150 MW 
10 MW 
20 MW 

350 MW 

  

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

  

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

300 MW 
150 MW/600MWh 

150 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

100 MW 

  

 
 
 
 

 



Generation Expansion Plan �� 2022  Page A10-6 

YEAR RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS (a)(b)  

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS (a)(c)  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

180 MW 
30 MW 

300 MW 
125MW/500MWh 

150 MW 
10 MW 
10 MW 

50MW/200MWh 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

190 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 

Gas Turbine -Natural Gas  
 

 200 MW 

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

190 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
30 MW 

300 MW 
100MW/400MWh 

150 MW 
10 MW 
10 MW 

100MW/400MWh 

IC Engine Power Plant -Natural Gas 
 

200 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
30 MW 

300 MW 
100 MW/400 MWh 

150 MW 
10 MW 
10 MW 

100 MW/400 MWh 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage         

200 MW 
20 MW 

300 MW 
115 MW/460 MWh 

150 MW 
10 MW 

100 MW/400 MWh 

IC Engine Power Plant -Natural Gas 
 

200 MW 

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage      

200 MW 
20 MW 

300 MW 
125 MW/500 MWh 

150 MW 
10 MW 

100 MW/400 MWh 

Nuclear Power Plant 600 MW 

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Biomass                 
Standalone Battery Energy Storage      

200 MW 
20 MW 

300 MW 
125 MW/500 MWh 

150 MW 
10 MW 

150 MW/600 MWh 
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Annex 10.3 

 Results of Generation Expansion Planning Studies 2023 -2042  
Scenario 5: Achieving 50% RE by 2030, maintaining 50% RE beyond 2030 and no coal 

fired plant additions beyond 2030  
 

YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2022  

Uma Oya Hydropower Plant     
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar         
Mini Hydro         
Biomass                 

120 MW 
150 MW 
94 MW 
15 MW 
10 MW 

 

 
 

 

2023 

Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1 
Wind  
Mini Hydro         
Biomass                 

150 MW 
147 MW 

25 MW 
15 MW 
10 MW 

Gas Turbine of Sobadhanvi NG Combined Cycle 
Plant (Kerawalapitiya)  
 

235 MW 

 

Short Term Supplementary Power 2 320 MW 
  

Retirement of  

Sojitz Kelanitissa Combined Cycle Plant 3   (163) MW 

2024 

Moragolla Hydropower Plant       
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        

Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

31 MW 
150 MW 
223 MW 
100 MW 
60 MW 
15 MW 
10 MW 

20 MW/50 MWh 

New Gas Turbines �� Kelanitissa 4 130 MW 
Steam Turbine of Sobadhanvi NG Combined 
Cycle Plant (Kerawalapitiya)  

115 MW 

Gas Turbine of Second NG Combined Cycle 
Plant(Kerawalapitiya)  
 

235 MW 
 

Retirement of  

Kelanitissa Gas Turbines5 

Short Term Supplementary Power 
(68) MW 

(200) MW 

2025 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind (Mannar) 6 

Wind 
Mini Hydro         
Biomass                 
 

150 MW 
80 MW 

100 MW 
100 MW 
100 MW 
15 MW 
10 MW 

 

Steam Turbine of Second NG Combined Cycle 
Plant(Kerawalapitiya ) 
 

 

115 MW 
 

Retirement of 

 

 

CEB Barge Power Plant 7 (62) MW 

2026 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

150 MW 
70 MW 

100 MW 
50MW/200 MWh 

100 MW 
15 MW 
10 MW 

80 MW/320 MWh 

IC Engine Power Plant -Natural Gas 
Coal Power Plant 

200 MW 
300 MW 

Retirement of  

Gas Turbine (GT7)8 (115) MW 

4x17 MW Sapugaskande Diesel 
8x9 MW Sapugaskande Diesel Ext 
Short Term Supplementary Power 

(68) 
MW(72) 

MW 
(120) MW 

  

2027 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

150 MW 
20 MW 

130 MW 
100 MW 
15 MW 
10 MW 

  

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         

150 MW 
20 MW 

200 MW 
100 MW 
15 MW 

Coal Power Plant 300 MW 
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YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 

150 MW 
20 MW 

300 MW 
100 MW 
15 MW 
10 MW 

350 MW 

Gas Turbine -Natural Gas  
 

200 MW 

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower  

170 MW 
20 MW 

150 MW 
100 MW 
10 MW 
10 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                

170 MW 
20 MW 

100 MW 
60 MW/240MWh 

100 MW 
10 MW 
10 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Mini Hydro         
Biomass                

170 MW 
20 MW 

100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
 

200 MW 

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
20 MW 

100 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
 

600 MW 

Retirement of  

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

180 MW 
20 MW 

100 MW 
100 MW 
10 MW 
10 MW 

 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                

180 MW 
20 MW 

250 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

300 MW 
250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
         (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass                 

190 MW 
20 MW 

200 MW 
40MW/160MWh 

100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
 

300 MW 

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

190 MW 
20 MW 

300 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 
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YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                

200 MW 
20 MW 

300 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
20 MW 

300 MW 
100 MW 
10 MW 
10 MW 

100 MW/400 MWh 
 

Gas Turbine -Natural Gas  
 

300 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Biomass                 

200 MW 
20 MW 

230 MW 
100 MW 

7 MW 

IC Engine Power Plant -Natural Gas 
 

250 MW 

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Biomass                 

200 MW 
20 MW 

250 MW 
10 MW 

Gas Turbine -Natural Gas  
Combined Cycle Power Plant (Natural Gas) 

200 MW 
400 MW 

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Biomass                 

200 MW 
20 MW 

300 MW 
100 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 
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Annex 10.4 

 Results of Generation Expansion Planning Studies 2023 -2042  
Scenario 7: Achieving 60 % RE by 2030, maintaining 60% RE beyond 2030 and no coal 

fired plant additions throughout the horizon  
 

YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2022  

Uma Oya Hydropower Plant     
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar         
Mini Hydro         
Biomass                 

120 MW 
160 MW 
94 MW 
20 MW 
10 MW 

 

 
 

 

2023 

Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1 
Wind  
Mini Hydro         
Biomass                 

160 MW 
147 MW 

25 MW 
20 MW 
20 MW 

Gas Turbine of Sobadhanvi NG Combined Cycle 
Plant (Kerawalapitiya)  
 

235 MW 

 

Short Term Supplementary Power 2 320 MW 
  

Retirement of  

Sojitz Kelanitissa Combined Cycle Plant 3   (163) MW 

2024 

Moragolla Hydropower Plant       
Distribution Connected Embedded Solar     
Grid Connected Partially Facilitated Solar 1        

Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

31 MW 
160 MW 
223 MW 
100 MW 
60 MW 
20 MW 
20 MW 

20 MW/50 MWh 

New Gas Turbines �� Kelanitissa 4 130 MW 
Steam Turbine of Sobadhanvi NG Combined 
Cycle Plant (Kerawalapitiya)  

115 MW 

Gas Turbine of Second NG Combined Cycle 
Plant(Kerawalapitiya)  
 

235 MW 
 

Retirement of  

Kelanitissa Gas Turbines5 

Short Term Supplementary Power 
(68) MW 

(200) MW 

2025 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind (Mannar) 6 

Wind 
Mini Hydro         
Biomass                 
 

165 MW 
80 MW 

160 MW 
100 MW 
100 MW 
25 MW 
20 MW 

 

Steam Turbine of Second NG Combined Cycle 
Plant(Kerawalapitiya ) 
 

 

115 MW 
 

Retirement of 

 

 

CEB Barge Power Plant 7 (62) MW 

2026 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

170 MW 
70 MW 

100 MW 
150 MW 
25 MW 
20 MW 

80 MW/320 MWh 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 

Retirement of  

Gas Turbine (GT7)8 (115) MW 

4x17 MW Sapugaskande Diesel 
8x9 MW Sapugaskande Diesel Ext 
Short Term Supplementary Power 

(68) 
MW(72) 

MW 
(120) MW 

  

2027 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

170 MW 
50 MW 

180 MW 
100 MW 
25 MW 
20 MW 

Gas Turbine -Natural Gas  
 

100 MW 
 

2028 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro     
Biomass        

170 MW 
40 MW 

250 MW 
100 MW 
25 MW 
20 MW 

Gas Turbine -Natural Gas  
 

300 MW 
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YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2029 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
Pumped Storage Hydropower 

170 MW 
20 MW 

300 MW 
200 MW 
25 MW 
20 MW 

350 MW 

Gas Turbine -Natural Gas  
 

200 MW 

2030 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar 
        (With Battery Energy Storage) 
Wind  
Mini Hydro         
Biomass 
Pumped Storage Hydropower                 

170 MW 
30 MW 

150 MW 
100 MW/400 MWh 

200 MW 
10 MW 
20 MW 

350 MW 

  

2031 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                

170 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

-  

2032 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Mini Hydro         
Biomass                

170 MW 
30 MW 

100 MW 
10 MW 
20 MW 

Gas Turbine -Natural Gas  
 

100 MW 

2033 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 
 

170 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

Gas Turbine -Natural Gas  
Combined Cycle Power Plant (Natural Gas) 

200 MW 
400 MW 

 

Retirement of 

 

Combined Cycle Plant (KPS) 
Combined Cycle Plant (KPS- 2)  
Uthuru Janani Power Plant 

(165) MW 
(163) MW 
(26.7) MW 

  

2034 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

180 MW 
30 MW 

100 MW 
100 MW 
10 MW 
20 MW 

 

Gas Turbine -Natural Gas  
 

300 MW 
 

  

  

2035 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                

180 MW 
30 MW 

250 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

300 MW 
250 MW 

  

Retirement of  

West Coast Combined Cycle Power Plant (300) MW 

2036 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

190 MW 
30 MW 

200 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2037 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Mini Hydro         
Biomass                 

190 MW 
30 MW 

300 MW 
100 MW 
10 MW 
10 MW 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 
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YEAR 

RENEWABLE CAPACITY  
& GRID SCALE ENERGY STORAGE CAPACITY 

ADDITIONS AND RETIREMENTS(b) 

THERMAL CAPACITY 

ADDITIONS AND RETIREMENTS(a) (c) 

2038 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar       
Wind  
Mini Hydro         
Biomass          
Standalone Battery Energy Storage       

200 MW 
30 MW 

300 MW 
100 MW 
10 MW 
10 MW 

100 MW/400 MWh 

Gas Turbine -Natural Gas  
IC Engine Power Plant -Natural Gas 

100 MW 
200 MW 

  

  

  

2039 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar      
Wind  
Mini Hydro         
Biomass                 
Standalone Battery Energy Storage 

200 MW 
30 MW 

300 MW 
100 MW 
10 MW 
10 MW 

100 MW/400 MWh 
 

Gas Turbine -Natural Gas  
 

200 MW 

  

  

  

2040 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Biomass                 

200 MW 
20 MW 

230 MW 
100 MW 
10 MW 

IC Engine Power Plant -Natural Gas 
 

250 MW 

  

  

  

2041 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Biomass       
Pumped Storage Hydropower                           

200 MW 
20 MW 

250 MW 
100 MW 
10 MW 

350 MW 

Gas Turbine -Natural Gas  
 

600 MW  

  

Retirement of  

Lakvijaya Coal Power Plant Unit 1 (300) MW 

2042 

Distribution Connected Embedded Solar    
Grid Connected Partially Facilitated Solar         
Grid Connected Fully Facilitated Solar         
Wind  
Biomass                 

200 MW 
20 MW 

300 MW 
100 MW 
10 MW 

Gas Turbine -Natural Gas  
 

100 MW 
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Annex 13.1 
Investment Plan for Major Hydro & Thermal Projects (Base Case)  

2023 -2042  
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Annex 13.2 
Investment Plan for Major Wind, Solar and BESS Developmen ts (Base 

Case), 2023-2042  
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Annex 14.1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2023 0.01% 0.05% 0.05% 0.01% 0.02% 0.00% 0.02% 0.05% 0.02% 0.03% 0.03% 0.02%

2024 0.08% 0.05% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00%

2025 0.03% 0.02% 0.03% 0.05% 0.03% 0.07% 0.03% 0.02% 0.07% 0.08% 0.02% 0.06%

2026 0.05% 0.04% 0.04% 0.04% 0.01% 0.02% 0.06% 0.03% 0.04% 0.03% 0.03% 0.09%

2027 0.07% 0.06% 0.01% 0.01% 0.02% 0.06% 0.00% 0.03% 0.02% 0.04% 0.02% 0.04%

2023 0.01% 0.08% 0.23% 0.01% 0.02% 0.03% 0.03% 0.04% 0.02% 0.04% 0.11% 0.06%

2024 0.04% 0.07% 0.04% 0.01% 0.01% 0.00% 0.00% 0.00% 0.01% 0.01% 0.02% 0.01%

2025 0.01% 0.04% 0.05% 0.02% 0.03% 0.04% 0.02% 0.02% 0.02% 0.05% 0.05% 0.03%

2026 0.03% 0.02% 0.01% 0.01% 0.02% 0.03% 0.02% 0.01% 0.02% 0.06% 0.03% 0.04%

2027 0.02% 0.01% 0.01% 0.01% 0.23% 0.02% 0.01% 0.02% 0.01% 0.02% 0.03% 0.03%

2023 0.01% 0.14% 0.54% 0.01% 0.02% 0.00% 0.02% 0.02% 0.02% 0.04% 0.04% 0.04%

2024 0.06% 0.10% 0.04% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.02% 0.01%

2025 0.01% 0.06% 0.10% 0.02% 0.03% 0.04% 0.02% 0.02% 0.03% 0.04% 0.05% 0.06%

2026 0.03% 0.04% 0.02% 0.02% 0.01% 0.03% 0.03% 0.02% 0.02% 0.03% 0.03% 0.05%

2027 0.03% 0.02% 0.01% 0.01% 0.01% 0.02% 0.01% 0.02% 0.01% 0.02% 0.05% 0.03%

2023 0.15% 5.97% 17.30% 13.46% 5.73% 1.47% 0.89% 0.00% 2.51% 4.39% 0.47% 0.26%

2024 2.95% 11.37% 19.88% 12.05% 3.70% 0.00% 0.00% 0.00% 0.00% 0.09% 0.05% 6.25%

2025 0.46% 8.06% 16.73% 6.71% 1.13% 0.07% 0.03% 0.02% 0.07% 0.26% 3.40% 0.00%

2026 0.24% 7.31% 20.57% 13.38% 1.65% 0.02% 0.06% 0.03% 0.04% 2.76% 4.51% 0.66%

2027 0.70% 4.24% 15.46% 3.62% 10.56% 0.06% 0.00% 0.03% 0.02% 0.04% 0.02% 0.04%

2023 9.64% 15.17% 30.20% 18.47% 14.54% 6.97% 9.04% 5.90% 5.05% 4.68% 1.28% 2.37%

2024 10.48% 20.62% 28.13% 15.24% 6.56% 2.48% 6.05% 3.84% 0.30% 2.05% 1.88% 4.93%

2025 5.41% 11.88% 28.48% 8.50% 4.85% 0.85% 1.29% 0.62% 0.56% 2.61% 4.86% 3.70%

2026 11.21% 16.69% 26.31% 12.30% 9.77% 0.88% 4.22% 2.60% 2.83% 4.70% 6.42% 2.90%

2027 6.56% 11.97% 22.41% 10.27% 10.10% 0.02% 0.00% 0.03% 0.02% 0.04% 19.40% 12.03%

2023 0.01% 0.02% 0.00% 0.02% 0.02% 0.03% 0.05% 0.04%

2024 0.05% 0.04% 0.10% 0.05% 0.02% 0.02% 0.02% 0.02% 0.01% 0.02% 0.03% 0.10%

2025 0.03% 0.03% 0.03% 0.03% 0.01% 0.03% 0.02% 0.02% 0.01% 0.01% 0.03% 0.06%

2026 0.02% 0.02% 0.05% 0.03% 0.03% 0.02% 0.02% 0.02% 0.02% 0.02% 0.17% 0.05%

2027

Energy Deficit Risk Percentage

Note : "Energy Deficit Risk Percentage" is indicated as a possibility of monthly energy deficit respective to the monthly energy 
demand.

N/A

N/A

   Generation Expansion Plan - 2022                                                                                                 Page A14-1

Dry Hydro 
Condition 

High Demand

Long Outage of 
Major Plant

Restricted Fuel 
Supply Case 1

Restricted Fuel 
Supply Case 2

Implementation 
Delay Case 7



1994-2008  1995-2009 1996-2010 1998-2012  1999-2013  2000-2014  2002-2016 2003-2017 2005-2019 2006-2020 2009-2022 2011-2025 2013-2032 2015-2034 2018-2037 2022-2041 2023-2042

2008 - 66-GT 49-GIN 300-CO 300-CO 300-CO 300-CO 150-UPK 300-CO 100-ST PART 200-GT - - - - - - -

300-CO 105-GT PART
2009 - - 300-TRNC 300-CO 300-TRNC 105-GT 35-GT - 150-UPK 140-GT 100-ST PART 180-GT - - - - - -

2*105-GT PART
35-GT

2010 270-WC CCY - - 300-CO 105-GT 300-CO 300-CO 300-CO - 300-CO 75-GT 270-CCY - - - - - -
150-UPK 2*105-GT

2011 285-PUT - - - 300-TRNC - 300-TRNC - 300-CO 300-CO 2*300-CO 285-PUT 315-PUT - - - - -

150-UPK
2012 150-UPK - - - 210-GT 300-TRNC 105-GT 300-CO 300-CO 300-CO 300-CO 150-UPK 150-UPK - - - - -

2013 - - - - -
105-GT          
10-DS

300-TRNC 300-TRNC 105-GT 300-CO 300-CO
2*285-

PUT(ST2)  
250-TPCL

- - - - - -

2014
2*285-PUT        

20-Northern         
24-CPE   

_ _ _ _ _ 210-GT _ 300-CO 300-CO 300-CO 250-TPCL

20-Northern        
24-CPE                 
75-GT             

2*315-PUT

20-Northern             
24-CPE             

300-PUT
- - - -

2015 60-Col(CEB) _ _ _ _ _ _ 300-TRNC
300-CO 210-

GT
285-GT 300-CO 300-CO 2*35-GT

300-PUT               
3*75-GT

60-Col(CEB) - -

2016 _ _ _ _ _ _ _ 175-GT 300-CO 300-CO 300-CO _
35-BDL         

120-Uma Oya            
35-BDL         

120-Uma Oya           
- - -

2017
�s�r�r�æ�������†����������������������
�t�r�æ�������†

_ _ _ _ _ _ 210-GT 300-CO 300-CO 300-CO 2*250-TPCL 105-GT 170-FO - -

2018 _ _ _ _ _ _ _ _ _
300-CO                 
180-GT

300-CO 300-CO
 49-GIN            

250-TPCL
27-Moragolla 
2*250-TPCL

35-BDL               
120-Uma Oya             

2*35-GT           
320-FO - -

2019 _ _ _ _ _ _ _ _ _ 420-GT 300-CO _ 250-TPCL 2*300-CO
35-GT                  

300-LNG
300-LNG           

120-Uma Oya             
- -

2020 _ _ _ _ _ _ _ _ _ _
105-GT               
300-CO

300-CO _ _ 15-THAL
35-BDL            

15-THAL             
35-GT          

- -

2021 _ _ _ _ _ _ _ _ _ _ _ 300-CO 2*300-CO 300-CO 250-TPCL** 300-LNG                  - -

2022 _ _ _ _ _ _ _ _ _ _ _ 300-CO 300-CO
300-CO       49-

GIN

31-Moragolla     
20-SEETHA           

20-GIN           
250-TPCL**

31-Moragolla     
20-SEETHA           

20-GIN           

35-BDL                              
120-Uma Oya

120-Uma Oya

2023 _ _ _ _ _ _ _ _ _ _ _ _ 300-CO 2*300-CO
163-AES 
CCY(LNG)      

300-ASC CO

163-AES 
CCY(LNG)      

300-ASC CO
130 GT

235-CCY (Natural 
Gas)

2024 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 300-ASC CO 300-ASC CO
31-Moragolla     
350-CCY LNG                  

31- Moragolla
130 GT

350 CCY (Natural 
Gas)

2025 _ _ _ _ _ _ _ _ _ _ _ _ 2*300-CO 300-CO 200 PSPP
300-ASC CO 
200 PSPP

350-CCY LNG  
300 Coal LVPS              

115 CCY (Natural 
Gas)

2026 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 200 PSPP 200 PSPP
250 Gas 

Engine LNG
200 Gas Engine 
(Natural Gas)

2027 _ _ _ _ _ _ _ _ _ _ _ _ 300- CO 300- ASC CO 200 PSPP 400 CCY LNG
100 GT (Natural 

Gas)

2028 _ _ _ _ _ _ _ _ _ _ _ _ 300- CO _ 600 - ASC CO 300 Coal

Note: ORE Plants are not indicated ** Approval was not granted by PUCSL �†���������Š�ƒ�•���‡�š�–�‡�•�†�‡�†�����ƒ�•�†���’�”�‘�…�—�”�•�‡�•�–���‘�ˆ���’�‘�™�‡�”���’�Ž�ƒ�•�–�•���„�›�����������‹�•���—�•�†�‡�”���…�‘�•�•�‹�†�‡�”�ƒ�–�‹�‘�•
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�����������������—�•�—�Ž�‡���Š�›�†�”�‘���’�‘�™�‡�”���•�–�ƒ�–�‹�‘�•�á�����������������”�‘�ƒ�†�Ž�ƒ�•�†�•���Š�›�†�”�‘���’�‘�™�‡�”���•�–�ƒ�–�‹�‘�•�á�����������������’�’�‡�”�����‘�–�•�ƒ�Ž�‡���Š�›�†�”�‘���’�‘�™�‡�”���•�–�ƒ�–�‹�‘�•�á���
�����������
�‹�•���‰�ƒ�•�‰�ƒ���Š�›�†�”�‘���’�‘�™�‡�”���•�–�ƒ�–�‹�‘�•�á�������������æ�����Š�ƒ�Ž�’�‹�–�‹�‰�ƒ�Ž�ƒ�á�����������������æ�����‡�‡�–�Š�ƒ�™�ƒ�•�ƒ

���������������–�‡�ƒ�•���’�Ž�ƒ�•�–�á���������������‹�‡�•�‡�Ž���’�Ž�ƒ�•�–�á���������æ���Š�—�•�•�ƒ�•�—�•�����‘�™�‡�”�����š�–�‡�•�•�‹�‘�•�á�����������������‘�•�„�‹�•�‡�†���…�›�…�Ž�‡���’�Ž�ƒ�•�–�á���������������‘�ƒ�Ž���ˆ�‹�”�‡�†���•�–�‡�ƒ�•���’�Ž�ƒ�•�–�á���
���������
�ƒ�•���–�—�”�„�‹�•�‡�á�����������������ƒ�•�†�ƒ�•�ƒ�˜�‹���’�‘�™�‡�”���’�Ž�ƒ�•�–�á�����•�‹�ƒ���������•�‹�ƒ���’�‘�™�‡�”���’�Ž�ƒ�•�–�á�����‘�Ž���������‘�Ž�‘�•�„�‘���’�‘�™�‡�”���’�Ž�ƒ�•�–�á�����������������������’�‘�™�‡�”���’�Ž�ƒ�•�–�á�������æ
Heladanavi power station, TRNC-Trinco Coal Power Plant, Northern-Northern Power plant, PUT-Puttalam Coal Power Plant, TPCL-Trincomalee Power Company Coal Power Plant, FO-Furnace Oil power plant, LNG - Natural Gas fired Combined Cycle Power 
Plant (Western Region), ASC CO-Advanced Sub Critical Coal Power Plant, AES CCY(LNG)-AES Kelanitissa Convertion to LNG, Col(CEB)-CEB Colombo Power Plant, PSPP - Pumped storage power plant

Year
Actual 

Expansions
Long Term Generation Expansion Plan (LTGEP)
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Annex 15.2 
Actual ORE Generation Expansions and the Plans from 2015 -2023  

 
 

Year 
Actual 

Expansions 

Long Term Generation Expansion Plan (LTGEP) 

2015-2034 2018-2037 2022-2041 2023-2042 

2011 
S-1        W-3 

MH-19        B-1 
- - - - 

2012 
S-0      W-40 

MH-33        B-0 
- - - - 

2013 
S-4        W-5 

MH-37        B-0 
- - - - 

2014 
S-10        W-50 
MH-24        B-7 

- - - - 

2015 
S-15        W-0 

MH-19        B-0 
-   - - 

2016 
S-36        W-0 

MH-35        B-4 
S-15        W-0 

MH-20        B-10 
  - - 

2017 
S-83        W-0 
MH-12       B-2 

S-15        W-20 
MH-25        B-15 

  - - 

2018 
S-74       W-0 

MH-40     B-10 
S-15        W-100 
MH-25        B-25 

S-160        W-0 
MH-15        B-5 

- - 

2019 
S-117        W-0 
MH-16     B-0 

S-15        W-10 
MH-25        B-25 

S-95        W-50 
MH-15        B-5 

- - 

2020 
S-75       W-51 
MH-2      B-10 

S-20        W-100 
MH-25        B-25 

S-105        W-220 
MH-15        B-5 

- - 

2021 
S-202        W-73 

MH-0      B-0 
S-10        W-50 
MH-25        B-5 

S-55         W-75 
MH-15        B-14 

- - 

2022 _ 
S-10        W-50 
MH-20        B-0 

S-6        W-50 
MH-10        B-5 

S-340        W-20 
MH-15        B-14 

  

2023 _ 
S-10        W-45 
MH-15        B-5 

S-55        W-60 
MH-10        B-5 

S-260        W-35 
MH-20          B-4 

S-307       W-25 
MH-20        B-20 

2024 _ 
S-15        W-45 

MH-10        B-10 
S-55        W-45 
MH-10        B-5 

S-270        W-40 
MH-10           B-5 

S-483        W-60 
MH-20        B-20 

2025 _ 
S-10        W-45 
MH-10        B-5 

S-104        W-85 
MH-0        B-5 

S-260        W-100 
MH-10           B-5 

S-505        W-200 
MH-25        B-20 

2026 _ 
S-10        W-10 
MH-15        B-5 

S-55        W-0 
MH-10        B-5 

S-195        W-100 
MH-10           B-5 

S-500        W-290 
MH-25        B-20 

2027 _ 
S-10        W-20 

MH-35        B-10 
S-54         W-25 
MH-10        B-5 

S-160        W-120 
MH-10           B-5 

S-500        W-250 
MH-25        B-20 

2028 _ 
S-10        W-0 

MH-35        B-10 
S-105        W-45 
MH-10        B-5 

S-170        W-120 
MH-10           B-5 

S-520        W-200 
MH-25        B-20 

Note: S - Solar, W - Wind, MH - Mini Hydro, B - Bio Mass 
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