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PROJECT CLIMATE RISK ASSESSMENT AND MANAGEMENT REPORT 
 
I. Basic Project Information 

 

Project Title: Supporting Electricity Supply Reliability Improvement Project 

Project Budget: $164 million 

Location: Analaitivu, Delft and Nainativu islands, 4 Distribution Divisions of Ceylon Electricity Board  

Sector: Energy 

Theme: Power generation, electricity distribution, electricity supply reliability improvement  

Brief Description  

This project will support (i) renewable energy development in three small isolated islands; (ii) construction of new 
distribution lines to improve reliability of electricity supply;  (iii) building new rural electrification schemes and extensions 
to existing low voltage lines; and (iv) installation of reactive power management devices to improve the provision of 
reactive power closer to load centers in Western Province and the reliability of the transmission system in the event of 
disturbances.  

 

II. Summary of Climate Risk Screening and Assessment  
 

A. Sensitivity of project component(s) to climate/weather conditions and sea level 
Project component 
1. Component 1: Renewable Energy Development 

Component 1 comprises: (i) providing hybrid 
renewable energy systems in three small isolated 
islands; (ii) promoting energy-based livelihoods 
through access to electrical appliances and 
technologies, emerging with the availability of 
electricity for production and marketing of 
traditional crafts and other similar local 
manufacturing activities; and (iii) developing a 
renewable energy microgrid, which includes 300 
kWp of solar PV, 300 kW inverter, 120 kWh battery 
storage, 400 kVA diesel generator and a microgrid 
central management system. 

2. Component 2: Reliability Improvement of the 
medium voltage network 

Component 2 includes: 
(i)   33 kV  Lynx DC tower lines: 270.5 km  
(ii) 33 kV 2SSBB tower gantries:13 
(iii) 33 kV ABC lines: 80 km 
(iv) 33 kV load-break switches: 175 
(v) 33 kV auto reclosers: 25 

3. Component 3: Rural Electrification (RE) and 
Distribution Performance Monitoring  

Component 3 comprises 106 rural electrification 
schemes including 198 km of medium voltage lines 
and 393 km of low voltage lines. 

4. Component  4: Reactive Power Management in 
the Transmission System  

Component 4 includes: (i) installation of 100 MVAr 
breaker-switched capacitors at the 132 kV bus bar of 
the existing Pannipitiya grid substation; and (ii) 
installation of a +100/-50 MVAr static var 
compensator at the 220 kV bus bar of the existing 
Biyagama grid substation. 

Sensitivity to climate/weather conditions and sea level 
1. Higher temperatures cause thermal expansion of power 

lines (which results in line sag), increased resistance of 
transmission, as well as decreased amount of power 
that can be securely transmitted. 

2. The combined effects of increased rainfall intensity and 
storm surge lead to increased flooding and inundation. 
Physical structures particularly substations and 
renewable energy generation facilities are susceptible to 
flood risks, which are likely to be exacerbated by sea 
level rise and increased wave heights.  

3. Physical structures above ground (e.g., wind tower, and 
solar PV) are prone to a high risk of wind hazard. 
Extreme events of strong winds may potentially cause 
damages to solar and wind power installations as well 
as overhead distribution lines. Wind turbines are 
particularly vulnerable to wind damages.  

4. Lightning is one of the most serious causes of over-
voltage. Lightning can result in strokes to a phase-
conductor and towers with no earth wire, and over-
voltages. Transients or surges on the power system 
may originate from switching and from other causes but 
the most important and dangerous surges are those 
caused by lightning. The lightning surges may cause 
serious damages to the expensive equipment in the 
power system (e.g., generators, transformers, etc.) 
either by direct strokes on the equipment or by strokes 
on the transmission and distribution lines that reach the 
equipment as traveling waves. Additionally, lightning-
originated surges can also damage, depending on their 
amplitude and energy content, the power components 
connected to these networks as well as the relevant 
electronic devices. 

B. Climate Risk Screening  
Risk topic 
1. Rising temperatures  
2. Increased precipitation  

Description of the risk 
1. Annual mean temperature of Sri Lanka is projected to increase by 2.1° Celsius 

(C) by 2050 under the RCP8.5 scenario. Temporally, projected temperature rise 
is fairly uniform across seasons with the highest in May (2.22°C) and the lowest 
in January (1.94°C). Spatially, temperature rise is projected to increase from the 
southern part of the country to the northern part, with the highest temperature 
increase over Jaffna Peninsula and the islands off the coast of Jaffna.  

2. Annual precipitation is projected to increase by 141 mm or 7.5% by 2050 under 
the RCP8.5 scenario. Temporally, precipitation from January to June is projected 
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to decrease by 29 mm (3.85%), while precipitation from July to December is 
projected to increase by 170 mm (15.13%). Spatially, increase in precipitation in 
terms of the total amount is projected to be higher over the southern Sri Lanka, 
and lower in northern Sri Lanka. 

Climate Risk Classification: Medium 

C. Climate risk assessment 
1. The main climate impact on the project is the increasing risks of hydro-meteorological hazards. The project area is 
prone to flooding, tropical cyclone, tsunami, lightning, sea level rise, and coastal erosion. Flooding and sea level rise 
affect many aspects of the power system, and are a major concern to substations as well as power stations. The risks 
of flooding and sea level rise are projected to increase in the future. Distribution lines and wind turbines are particularly 
vulnerable to strong winds of cyclones.  
2. Lightning surges may cause serious damages to the expensive equipment in the power system either by direct 
strokes on the equipment or by strokes on the transmission and distribution lines that reach the equipment as traveling 
waves. Lightning is also a main cause of fire ignition for wind turbines due to the high density of technical equipment 
and combustible material in the nacelle, and oil storage used for lubrication of mechanical components.  
3. Rise in the ambient temperature can impact electricity transmission and distribution. Higher temperatures cause 
thermal expansion of power lines which results in line sag, de-rating of transformers, increased resistance of 
transmission and decreased amount of power that can be securely transported. Increased demand puts extra electricity 
flowing through the lines thereby generating extra heat.  

 

III. Climate Risk Management Response within the Project  
  

 Renewable Energy Generation in Three Islands: 

1. Flood protection should be considered for renewable wind and solar power generation; 
2. Wind hazard needs to be considered during project design (for both solar panels and wind towers). Design 

turbines that are able to operate with and withstand higher wind speeds, gusts, and direction changes; 
3. Corrosion caused by salt particles should be taken into account during project design; 
4. Lightning surges may cause serious damages to the expensive equipment in the power system. Lightning 

protection must be implemented; and 
5. A comprehensive lightning protection system should be installed for wind turbines. 

 
Distribution lines:  

1. Flood protection should be provided for gantries and substations prone to flood risks depending on the actual 
locations;  

2. Distribution lines should be able to withstand strong winds from cyclones. Higher design standards for 
distribution poles are required. Due to projected increases in cyclone wind intensity, it would be necessary to 
uprate designs and to consider shifting more resources to emergency planning and restoration; and 

3. Measures to reduce sag should be implemented if necessary. A minimum overhead clearance of distribution 
lines should be maintained for safety.  

ABC = aerial bundled conductor, DC = double circuit, km = kilometer, kVA = kilovolt-ampere, kW = kilowatt, kWh = 
kilowatt-hour, kWp = kilowatt peak, mm = millimeter, MVAr = megavolt-ampere reactive, PV = photovoltaic, RCP = 
representative concentration pathway, 2SSBB = two section single bus bar. 
Source: Asian Development Bank estimates. 


