
Bengaluru Smart Energy Efficient Power Distribution Project (RRP IND 53192) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 

 
Project Title: Bengaluru Smart Energy Efficient Power Distribution Project 

Project Cost ($ million): (Confidential information redacted.) 
 

Location: Bengaluru City, Karnataka, India 

Sector: Energy / Electricity Transmission and Distribution 

Theme: Inclusive economic growth; Environmentally sustainable growth 

Brief Description: Conversion of overhead (11 kilovolt [kV] and 1.1kV) line to underground cable 
allows appropriate sizing of conductors and prevents electricity theft from 
overhead lines, which will contribute to reducing technical and commercial 
losses. This will minimize electricity outage resulting from disasters such as 
hurricanes and interferences of overhead distribution lines with foreign 
objects. 

Source: Asian Development Bank estimates. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 
Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

Sovereign: Ordinary capital resources (regular loan) 100.0 3.8 22.5 

Non-sovereign: Ordinary capital resources 90.0 3.5 20.2 

Total 190.0 7.3 42.7 
Source: Asian Development Bank estimates. 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

 
A.  Sensitivity of Project Component(s) to Climate/Weather Conditions and Geological Hazards 

Project Components 
(i) conversion of medium voltage overhead line 

to underground, 
(ii) installation of medium voltage feeder for 

bifurcation of load, 
(iii) conversion of low voltage overhead line to 

overhead, 
(iv) installation of ring main units, and 
(v) installation of optic fiber communication 

cable. 

Sensitivity 
Underground distribution cables are sensitive to 
• ambient conditions of the soil (temperature and 

moisture), especially the extreme ones; 
• increases in ground temperature, which could 

reduce ratings; and 
• summer droughts and consequent ground 

movement can lead to mechanical damage. 
 
Cable conductors exceeding the allowed temperature 
will damage their insulation layers and hasten 
insulation ageing. 

B.  Climate Risk Screening 

Climate drivers (Hazard and exposure) 

Projected temperature increases (monthly temperature increase is from 
1.8oC to 6.03oC) 
For “business as usual” scenario, warming is expected to continue. 

Medium 

Projected change in average precipitation (monthly precipitation is highly 
variable) 

Low 

Extreme events (heat waves and extreme rainfall episodes leading to 
floods/droughts). 
Relatively, increasing number of hot days (greater than 40oC) is 

Medium 

http://www.adb.org/Documents/RRPs/?id=53192-001-3
http://www.adb.org/Documents/RRPs/?id=53192-001-3
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expected during March to June. Rainfall is mostly increasing during the 
monsoon season. 

Cyclones Low 

Earthquakes Low 

C.  Climate Risk and Adaptation Assessment 

1. Primary climate change risks that could impact the project are temperature increase and variability of 
rainfall, particularly the increases during the monsoon seasons. 

 
2. Earthquake intensity depends on both the distance from the fault rupture and local conditions as well 

as the magnitude and depth of the earthquake. In this context, the extent of damage to underground 
cables is only related to the characteristics of the earthquake. 

 
3. Adaptation involves improved design, materials, operation, and maintenance. At the project design 

stage, it has already been decided to use underground cable, specifically cross-linked polyethylene 
(XLPE) cable, as alternative to overhead lines and transmit electrical power. The technical viability of 
underground cabling is confirmed as it has been used widely in large cities all over the world. XLPE 
cable is waterproof and will not be affected by increased rainfall or increased soil moisture. This will 
make the lines less susceptible to extreme weather events, such as high wind and heavy storms. 
 

4. Temperature of an underground cable depends on the: (i) ambient conditions (temperature and 
thermal resistance of soil, and status of other cables on the same route); (ii) size of the cable; and (iii) 
current in the cable. By selecting the appropriate size of cable in the design stage considering the 
ambient conditions and planned current, the temperature of the cable can be kept within the allowed 
range. The temperature increase projected above (in part B) can also be considered and easily 
managed during design stage. Furthermore, the temperature of the cable can be also controlled by 
adjusting the current during the operation stage. 
 

5. BESCOM (the executing agency) has experience in installation of underground cabling on pilot basis 
and has received training on operation and maintenance of underground cabling from a leading 
power distribution company in Japan during the project preparation. 
 

6. Staff capacity building will be conducted for the implementing agency under the transaction technical 
assistance to introduce good practices in the design, operation, and maintenance of underground 
distribution cables. It ensures that the facilities will be kept in good conditions. 

 D.  Climate Risk Classification: LOW 
Considering that climate change risk or adaptation has not been the strong driver behind underground 
cabling, the climate risk categorization of the project is "low". 

E.  Climate Risk Screening Tool/Procedure Used (specify): 
SARD climate risk screening framework and methodology 

Source: Asian Development Bank estimates. 
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IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 

Adaptation Activitya Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) Adaptation Finance Justification 

Conversion of 
overhead distribution 
lines to underground 
cable 

Minimize electricity 
outages resulting 
from natural hazards 
such as cyclones 

7.3b The project will convert 7,200 km of 
overhead distribution lines to 
underground cables. It will 
minimize electricity outage 
resulting from disasters such as 
cyclones and interferences of 
overhead distribution lines by 
foreign objects. 
 

 a Incremental investment brings the following benefits: (i) energy savings - mitigation benefit, (ii) minimized disruptions 
due to climate events – adaptation benefit; (iii) improved safety; (iv) improved aesthetics; and (v) reduction of electricity 
theft. Among these benefits, (ii) minimized disruptions due to climate events is eligible for climate adaptation investment. 
b In this project climate change adaptation is a co-benefit of climate change mitigation. Incremental investment is derived 
from the cost difference between installing overhead lines and installing underground cables, with the latter assumed 
to cost twice as much. As base cost of converting from overhead to underground cabling is $144 million, the incremental  
investment is $72 million. Of this amount, $42.7 million will cover the mitigation cost derived from energy saving benefit 
(see Section V below). The remaining $29.3 million is distributed equally among the four benefits (note a above), which 
brings $7.3 million each. Thus, the cost attributed to the adaptation benefit (item ii of note a) is $7.3 million.  
Source: Asian Development Bank estimates. 
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V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 
 

Project 
Activities 

The project will (i) convert overhead distribution lines into underground cables with 
optical fiber cables and (ii) install automated ring main units adapted with a 
distribution automation system. 

Mitigation Finance Base Cost Calculation 

ADB Investment Cost ($ million) – Base Cost 190.0 

of which investment cost for optical communication fiber cable ($ million)    46.0 

Underground Cabling Finance Base Cost (ADB-funded) ($ million) 144.0 

Mitigation 
Activity 

Estimated GHG 
Emissions 
Reduction 

(tCO2e/year)a 

Estimated 
Mitigation 

Costs 
($ million) Mitigation Finance Justification 

Retrofitting, 
rehabilitation, 
and distribution 
system to reduce 
losses 
accompanied by 
increased 
capacity 

113,653c 42.7d The project will allow appropriate sizing of 
conductors and prevent electricity theft 
from overhead lines, which will contribute 
to reducing technical and commercial 
losses. It will also minimize electricity 
outage resulting from disasters such as 
cyclones and interferences of overhead 
distribution lines by foreign objects. 
29.6% of the underground cabling finance 
base cost is considered mitigation finance. 
Percentage of climate finance derived from 
loss reduction saving divided by total 
project benefits (sum of loss reduction 
saving and increase in sales) per the 
Mitigation Typology and per the list of 
eligible mitigation activities under the 
Guidance Note on Counting Climate 
Finance in Energy.e Percentage of climate 
finance applied to ADB investment cost to 
derive mitigation finance. 

ADB = Asian Development Bank, GHG = greenhouse gas, MWh = megawatt-hour, tCO2e = tons of carbon dioxide 
equivalent. 
b Energy savings/year x emission factor = GHG emissions reduction.  
c Assuming electricity input into the distribution system is 5,488,150 MWh/year, and there is a 0.92 tCO2e/MWh 

emission factor and 38.4% savings. Computation details can be found in the project administration manual. 
d The proposed project is a climate mitigation project, from which mitigation finance is estimated at $144 million. ADB 

will finance 29.6% ($42.7 million) of the total mitigation cost. 
e ADB (Sustainable Development and Climate Change Department; Strategy and Policy Department). 2017. Guidance 

Note on Counting Climate Finance in Energy. Memorandum. 5 January (internal). 
Source: Asian Development Bank estimates. 

https://estar.adb.org/eStarDownloader/eStarDownloader?id=%7BC3333E09-8EFA-47B7-8C5F-AA0543592217%7D&amp;objectStoreName=ADB
https://estar.adb.org/eStarDownloader/eStarDownloader?id=%7BC3333E09-8EFA-47B7-8C5F-AA0543592217%7D&amp;objectStoreName=ADB

