
 Solar Transmission Sector Project (RRP IND 49214) 
 

CLIMATE CHANGE ASSESSMENT 
 

I. Transmission System at Bhadla, Rajasthan 
 

A. Climate Change Risk Assessment and Adaptation Measures 
 

Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

High temperature Risk is considered to be medium for the project 
area but the impact is high for transmission and 
distribution network.  
 
The maximum monthly temperature for the project 
area is projected to reach over 40

0
C during April, 

May, June, and July, and the maximum 
temperature in May and June is projected to reach 
over 44

0
C (under the worst-case scenario 

Representative Concentration Pathways (RCP) 8.5 
of Intergovernmental Panel on Climate Change 
(IPCC) by 2050s). In 2016, maximum daily 
temperature of 51

0
C has been recorded in some 

parts of Rajasthan. 
 
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. 
Higher temperatures also accelerate aging of 
transformers which are very important components 
of the transmission and distribution networks. 

The project layout and design will be 
generally in line with India’s National 
Electrical Code and will have provisions 
for conduits and cleats in the 
conductors to prevent the risk of 
sagging and to maintain minimum 
clearance to allow for sag. There will be 
cooling systems in the substations and 
transformers for temperature control. 
With the mitigation measures, the 
climatic impact on the project is 
considered medium.  

Precipitation and flood  Risk is considered to be medium for the project 
area but the impact is high for transmission and 
distribution network.  
 
Rainfall in Rajasthan is the most erratic in its 
western region with frequent dry spells, and 
occasional heavy downpours. Many places have 
witnessed flash floods due to heavy rainfall events. 
In Bikaner (the project area), flood occurred in 
1981, 1982, and 1997. During these 3 years, 
rainfall was respectively 57.1%, 119.3%, and 
57.1% above long term average. Moderate flooding 
occurred in 1992, 1996, 2003, 2005, and 2008. 
 
Flood is a major concern to substations and can 
cause severe damage to substation equipment and 
may lead to widespread outages. Large amounts of 
water, mud trapped in a substation can make 
repair of the equipment a sizable and lengthy task. 
Flood can also weaken the tower structures of a 
transmission and distribution network because of 
erosion and can also damage the underground 
cables.  

The design elements are included for 
placing the highest and the lowest point 
of the equipment in the substations in 
such a way that there is a minimum 
clearance from ground level to prevent 
its immersion from flooding. With the 
mitigation measures, the climatic impact 
on the project is considered medium. 

 
 

 
 
 
 

Drought Risk is considered to be high for the project area 
but the impact is medium for transmission and 
distribution network. 
 
Drought occurs once in every 4-year period at the 
project area. Frequent drying and wetting may 
impact the stability of pylons, and reduce the 
capacity of underground cables leading to 

There will be zinc coating on the 
conductors for protection against 
damages due to high temperature and 
draught. Also, in case of faults the 
layout as per National Electrical Code 
will ensure easy maintenance, 
automatic disconnection, and fault 
localization. With the mitigation 

http://www.adb.org/Documents/RRPs/?id=49214-002-3
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Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

increased faults.  However, in general, the impact 
of drought is not a significant factor in transmission 
and distribution networks.  

measures, the climatic impact on the 
project is considered low. 

 

Cyclone wind  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network. 
 
According to Building Materials and Technology 
Promotion Council (BMTPC) Vulnerability Atlas, the 
project area is within a very high damage risk zone-
BIV category. Cyclones from both the Arabian Sea 
and the Bay of Bengal cross the state of Rajasthan 
and almost the entire state (except the southern 
tip) is within the high wind damage risk zone. For 
the Arabian Sea, the high frequencies of severe 
cyclones appear to be the months of June, July, 
October, and November. For the Bay of Bengal, 
severe cyclones occur during the months of April, 
May, September, October, and November. The 
maximum velocity of wind that may be expected in 
the area is about 130km/h. In thunder squalls, it 
may exceed this value momentarily.  
 
High speed cyclone wind can damage overhead 
transmission lines, towers and poles especially 
when the wind speed exceed a threshold 
(>118km/h). Falling trees and branches can easily 
topple wires and poles. Airborne debris can lodge 
in wires, causing a short circuit.  

The project design considers the 
maximum wind load. Emergency 
planning and restoration is considered 
for cyclones. With the mitigation 
measures, the climatic impact on the 
project is considered medium. 

 
 

Lightning  Risk is considered to be medium for the project 
area but the impact is high for transmission and 
distribution network.  
 
Based on 9-year satellite measurements 
(combined 1995–2003 data from the Optical 
Transient Detector and 1998–2003 data from the 
Lightning Imaging Sensor), the project sites in 
Rajasthan fall within a medium risk zone. However, 
Lightning is one of the most serious causes of 
over-voltage and a major cause of flash over in 
overhead lines. 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 lines that reach the 
equipment as traveling waves. 

The frequency of lighting is considered 
for designing lighting and/or surge 
protection system. Also, design 
elements are included for placing the 
highest and the lowest point of the 
equipment in such a way so that there is 
protection against lightning. With the 
mitigation measures, the climatic impact 
on the project is considered medium. 

 

Earthquakes Risk is considered to be low.  
 
According to BMTPC Vulnerability Atlas of India, 
the project area falls within a medium damage risk 
zone. However, since the area is free from 
landslide hazards from earthquakes, there is no 
impact on the transmission and distribution 
network.  

Since the risk is low, no additional 

adaptation measure is considered. 

Landslides  Risk is considered to be low.  
 
All project districts are prone to a low risk of 
landslide triggered by rainfall. 

Since the area is almost free from 
landslide hazard, no additional 
adaptation measure is considered other 
than the measures considered for 
precipitation and cyclones.  The risk is 
low. 
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Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

Forest fire  Risk is considered to be low.  
 

Since the risk is low, no additional 

adaptation measure is considered. 

Glacial Lake Outburst 
Flood (GLOF) 

None. No risks. 

Hail storm Risk is considered to be low.  
 

Since the risk is low, no additional 

adaptation measure is considered. 

Sea level rise None. No risks. 

Tornado Risk is considered to be low.  
 

Since the risk is low, no additional 

adaptation measure is considered other 
than adaptation measures for cyclone 
wind.    

 
B. Climate Change Mitigation 
 

Mitigation Aspect Description   Avoided Tonnes of Carbon 
Dioxide (CO2) Emissions  

Avoided CO2 
emissions   

The avoided emissions from the project in tonnes 
of CO2 (tCO2) per year are calculated as: Annual 
generation from the solar park in MWh * grid 
emission factor in tCO2/megawatt hour (MWh).  
 
The solar park has an installed capacity of 2,500 
megawatt (MW). As per Rajasthan Electricity 
Regulatory Commission, the Capacity Utilisation 
Factor (CUF) is 20% for solar photovoltaic power 
plants in the state. Hence, the annual generation 
from the project will be 2,500*20%*8,760 = 
4,380,000 MWh. 
 
As per India’s Central Electricity Authority’s (CEA) 
database version 11 of April 2016, the emission 
factor for the National Grid is calculated as follows: 
 

 Operating Margin - 0.996 tCO2/MWh, 
where operating margin is the average 
CO2 intensity of the existing stations in the 
grid which are most likely to reduce their 
output if there is a renewable energy 
project connected to grid. 

 

 Build Margin - 0.928 tCO2/MWh where 
build margin reflects the average CO2 
intensity of newly built power stations that 
will be (partially) replaced by a renewable 
energy project. 

 
For intermittent and non-dispatchable generation 
types such as wind and solar, the CEA allows to 
weigh the operating margin and build margin at 
75% and 25% respectively.  

 Hence the combined margin grid emission 
factor for the project will be: 

 
      0.75*0.996+0.25*0.928 = 0.979304 tCO2/MWh 
 

Based on the description provided, total 
tCO2 emissions avoided  by the project 
will be 4,380,000 MWh * 0.979304 
tCO2/MWh = 4,289,352 tCO2.  
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II. Transmission System at Banaskantha, Gujarat 
 

A. Climate Change Risk Assessment and Adaptation Measures 
 

Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

High temperature Risk is considered to be medium but the impact is 
high on transmission and distribution network. 
 
The annual mean temperature for the project area 
is projected to reach over 27.1

0
C where maximum 

temperature in May is projected to reach over 
33.9

0
C and minimum temperature to reach over 

18.6
0
C in January. However, under the worst-

case scenario (RCP8.5 of IPCC by 2050s), the 
maximum monthly temperature for the project 
area is projected to reach over 40

0
C for 3 

consecutive months (April, May, and June).  
 
Thermal expansion of overhead transmission 
cables due to rising temperatures is expected to 
cause line sag. Higher temperatures also 
accelerate aging of transformers. 

The project layout and design will be 
generally in line with India’s National 
Electrical Code and will have provisions 
for conduits and cleats in the 
conductors to prevent the risk of 
sagging and to maintain minimum 
clearance to allow for sag during 
temperature rise. There will be cooling 
systems in the substations and 
transformers for temperature control. 
With the mitigation measures, the 
climatic impact on the project is 
considered medium. 

 

Flood and precipitation  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network.  
 
The project area is prone to a high risk of flooding. 
Annual average rainfall within the project areas is 
highly variable and erratic with occasional heavy 
downpours. Annual precipitation of the project 
area is about 467 millimetres (mm) and 96% of 
the precipitation falls within the June–September 
period. Floods in rivers mostly occur due to very 
heavy rainfall for a few days concentrated in a 
specific catchment or due to the obstructions that 
are caused either because of human interference 
by bridges or embankments that restrict the flow 
of the river.  
 
Flood is a major concern to substations and can 
cause severe damage to substation equipment 
and may lead to widespread outages. Large 
amounts of water and mud trapped in a substation 
can make repair of the equipment a sizable and 
lengthy task.  

The design elements are included for 
placing the highest and the lowest point 
of the equipment in the substations in 
such a way that there is a minimum 
clearance from ground level to prevent 
its immersion from flooding. With the 
mitigation measures, the climatic impact 
on the project is considered medium. 

 
 

 
 
 
 
 

Drought Risk is considered to be high for the project area 
but the impact is medium for transmission and 
distribution network. 
 
Drought occurs once in every 3-year period at the 
project area.  
 
Frequent drying and wetting may impact the 
stability of pylons and foundations of substations 
leading to increased faults.  However, in general, 
the impact of drought is not a significant factor in 
transmission and distribution networks.  

There will be zinc coating on the 
conductors for protection against 
damages due to high temperature and 
draught. Also, in case of faults the 
layout as per National Electrical Code 
will ensure easy maintenance, 
automatic disconnection, and fault 
localization. With the mitigation 
measures, the climatic impact on the 
project is considered low. 

 
 

Cyclone wind  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network. 

The project design considers the 
maximum wind load. Emergency 
planning and restoration is considered 
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Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

According to Building Materials and Technology 
Promotion Council (BMTPC) Vulnerability Atlas, 
the project area is within a very high damage risk 
zone-BIV category for cyclones. The maximum 3-
minute sustained wind of the cyclone hit Gujarat 
on 28 May 2001 was estimated to be 215 
kilometres per hour (km/h). The Category 5 
cyclone Gonu (6 June 2007) had a maximum  
3-minute sustained wind of 235 km/h. 
 
In addition to tropical cyclones, hot dust raising 
winds in the Thar Desert are experienced 
throughout the summer and are reported to be 
violent on many occasions. The maximum velocity 
of wind that may be expected in the area is about 
130 km/h.  
 
High speed cyclone wind can damage overhead 
transmission lines, towers and poles especially 
when the wind speed exceeds a threshold 
(>118 km/h).  

for cyclones. With the mitigation 
measures, the climatic impact on the 
project is considered medium. 

  
 

 

Lightning  Risk is considered to be medium for the project 
area but the impact is high for transmission and 
distribution network.  
 
Based on 9-year satellite measurements 
(combined 1995–2003 data from the Optical 
Transient Detector and 1998–2003 data from the 
Lightning Imaging Sensor), the project site falls 
within a medium risk zone.  
 
Lightning is one of the most serious causes of 
over-voltage and a major clause of flash over in 
overhead lines leading to short interruptions or 
permanent damage to the distribution network. 
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 lines that reach the equipment as 
traveling waves. 

The frequency of lighting is considered 
for designing lighting and/or surge 
protection system.  
 
Also, design elements are included for 
placing the highest and the lowest point 
of the equipment in such a way so that 
there is protection against lightning. 
With the mitigation measures, the 
climatic impact on the project is 
considered medium. 

 
 

Earthquakes Risk is considered to be low to medium. 
 
According to BMTPC Vulnerability Atlas of India, 
the project area falls within a medium damage risk 
zone (Zone III). Since 1850, nine earthquakes 
occurred in Gujarat out of which three has been 
highly devastating. Peak ground acceleration 
(PGA) ranges between 0.8 and 1.6 at the 
Charanka Solar Park and Banaskantha.  

Since the area is free from landslide 
hazards from earthquakes, there is no 
impact on the transmission and 
distribution network. Hence, no 
additional measure is considered. Risk 
is considered medium. 

Landslides  Risk is considered to be low.  
 
The project area is free from the hazard of 
landslide triggered by seismic activities or by 
precipitation.  

Since the area is almost free from 
landslide hazard, no additional 
adaptation measure is considered other 
than the measures considered for 
precipitation and cyclones. Risk is 
considered low.   

Forest fire  Risk is considered to be low.  
 

Since the risk is low, no additional 

adaptation measure is considered. 

Glacial Lake Outburst 
Flood (GLOF) 

None. No risks. 
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Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

Hail storm Risk is considered to be low.  Risk is considered low. 

Sea level rise None. No risks. 

Tornado Risk is considered to be low.  
 

Since the risk is very low, no additional 
adaptation measure is considered other 
than adaptation measures for cyclone 
wind. Risk is considered low.  

 
B. Climate Change Mitigation 
 

Mitigation Aspect Description   Avoided Tonnes of Carbon 
Dioxide (CO2) Emissions  

Avoided CO2 
emissions   

The avoided emissions from the project in tonnes 
of CO2 (tCO2) per year are calculated as: Annual 
generation from the solar park in MWh * grid 
emission factor in tCO2/MWh.  
 
The solar park has an installed capacity of 700 
megawatt (MW). As per Gujarat Electricity 
Regulatory Commission, the Capacity Utilisation 
Factor (CUF) is 19% for solar photovoltaic power 
plants in the state. Hence, the annual generation 
from the project will be 700*19%*8,760 = 
1,165,080 MWh. 
 
As per India’s Central Electricity Authority’s (CEA) 
database version 11 of April 2016, the emission 
factor for the National Grid is calculated as 
follows: 
 

 Operating Margin - 0.996 tCO2/MWh, 
where operating margin is the average 
CO2 intensity of the existing stations in 
the grid which are most likely to reduce 
their output if there is a renewable 
energy project connected to grid. 

 

 Build Margin - 0.928 tCO2/MWh where 
build margin reflects the average CO2 
intensity of newly built power stations 
that will be (partially) replaced by a 
renewable energy project. 

 
For intermittent and non-dispatchable generation 
types such as wind and solar, the CEA allows to 
weigh the operating margin and build margin at 
75% and 25% respectively.  

 Hence the combined margin grid 
emission factor for the project will be: 

 
      0.75*0.996+0.25*0.928 = 0.979304 tCO2/MWh 
  

Based on the description provided, total 
tCO2 emissions avoided  by the project 
will be 1,165,080 MWh * 0.979304 
tCO2/MWh = 1,140,968 tCO2. 
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III. Transmission System at Tumkur, Karnataka 
 
A. Climate Change Risk Assessment and Adaptation Measures 
 

Associated Risks Risk Evaluation Adaptation Measures and their 
Results 

Temperature Risk is considered to be low.  

Annual mean temperature of the project area is 
24.9⁰C, lowest in December (21.83⁰C) and 
highest in April (28.7⁰C). Annual mean 

temperature is projected to rise on an average by 
2.44⁰C at 2050s under worst case scenario (IPCC 

AR5 RCP8.5 scenario of IPCC by 2050s). 
Temperature rise is projected to be higher during 
February–June period (>2.51⁰C) and lower during 

July–August period (<2.18⁰C).  

North eastern part of the project area is expected 
to experience a slightly higher increase in annual 
mean temperature. 

Since the project area is not expected 
to experience high temperature surge, 
there is no additional adaptation 
measure required other than the 
general features of conduits and cleats 
present in the conductors to prevent risk 
of sagging due to thermal expansion. 
Risk is considered low. 

 
 

Flood and precipitation  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network. 
 
Torrential rains and cloudbursts cause river 
flooding and flash floods at the project sites. All 
locations of substations are prone to high risk of 
flooding. Floods within the project areas are 
associated with cloud bursts, cyclones or 
depressions in the Bay of Bengal and Arabian 
Sea. Also, annual average precipitation is 
projected to increase 85.8 millimeters (mm) 
(~15.1%) (RCP8.5 of IPCC by 2050s). Climate 
change is likely to intensify flood risks through a 
combination of more intense rainfall and riverine 
flooding. 
 
Flood is a major concern to substations and can 
cause severe damage to substation equipment 
and may lead to widespread outages. Flood can 
also weaken the tower structures of a 
transmission and distribution network because of 
erosion. 

The design elements are included for 
placing the highest and the lowest point 
of the equipment in the substations in 
such a way that there is a minimum 
clearance from ground level to prevent 
its immersion from flooding. With the 
mitigation measures, the climatic impact 
on the project is considered medium. 

 

Drought Risk is considered to be medium-high for the 
project area and impact is low-medium for 
transmission and distribution network. 
 
Around 80% of total geographical area of 
Karnataka is prone to drought with an estimated 
frequency of twice in 5 year period.  
 
The frequent drying and wetting may cause 
instability of poles but impact of drought may not 
be considered very significant in transmission and 
distribution of electricity. 

There will be zinc coating on the 
conductors for protection against 
damages due to high temperature and 
draught. Also, in case of faults the 
layout as per India’s National Electrical 
Code will ensure easy maintenance, 
automatic disconnection, and fault 
localization. With the mitigation 
measures, the climatic impact on the 
project is considered low. 

 

Cyclone and/or wind Risk is considered to be low for the project area 
but impact is high for transmission and distribution 
network. 
 
The project area falls under low damage risk 
zone. The maximum wind speed is estimated to 

The project design considers the 
maximum wind load. Emergency 
planning and restoration is considered 
for cyclones. With the mitigation 
measures, the climatic impact on the 
project is considered medium. 
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Associated Risks Risk Evaluation Adaptation Measures and their 
Results 

be 33 m/s. So for transmission and distribution, 
the risk of cyclone can be regarded as at least 
medium. Wind can disrupt lines directly or 
indirectly. Major overhead networks are 
susceptible to damage from wind speed >118 
km/hr and can even lead to bending of towers, so 
wind loads govern the design of transmission 
lines. Cyclones in the Karnataka state mainly 
originate from the Arabian Sea in the month of 
June, July, October, and November.  
 

Lightning Risk is considered to be medium for the project 
area but the impact is high for transmission and 
distribution network.  
 
Based on 9-year satellite measurements 
(combined 1995–2003 data from the Optical 
Transient Detector and 1998–2003 data from the 
Lightning Imaging Sensor), the project sites in 
Tumkur fall within a medium risk zone. However, 
lightning is one of the most serious causes of 
over-voltage and a major cause of flash over in 
overhead lines. 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 lines that reach the 
equipment as traveling waves. 

The frequency of lighting is considered 
for designing lighting and/or surge 
protection system. Also, design 
elements are included for placing the 
highest and the lowest point of the 
equipment in such a way so that there 
is protection against lightning. With the 
mitigation measures, the climatic impact 
on the project is considered medium. 

 

Earthquakes Risk is considered to be low. 
According to the seismic zonation map of India, 
the project area falls within Zone II which is a low 
risk zone.   

The risk is low. 

Landslides  Risk is considered to be low. 
All project districts are prone to a low risk of 
landslide triggered by rainfall. 

The risk is low. 

Forest fire  Risk is considered to be low. 
All project districts are prone to a low to medium 
risk of fire hazard.  

The risk is low. 

Cyclone surge  None. No risks. 

Glacial Lake Outburst 
Flood (GLOF) 

None. No risks. 

Sea level rise None. No risks. 

Tsunami  None. No risks. 

 
B. Climate Change Mitigation 
 

Mitigation 
Aspect 

Description   Avoided Tonnes of Carbon 
Dioxide (CO2) Emissions  

Avoided CO2 
emissions   

The avoided emissions from the project in tonnes of CO2 
(tCO2) per year are calculated as: Annual generation 
from the solar park in MWh * grid emission factor in 
tCO2/MWh.  
 
The solar park has an installed capacity of 2,000 
megawatt (MW), out of which 1,000 MW will be 
supported by the project. As per Karnataka Electricity 
Regulatory Commission, the Capacity Utilisation Factor 
(CUF) is 19% for solar photovoltaic power plants in the 

Based on the description provided, total 
tCO2 emissions avoided  by the project 
will be 1,664,400 MWh * 0.979304 
tCO2/MWh = 1,629,954 tCO2. 
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Mitigation 
Aspect 

Description   Avoided Tonnes of Carbon 
Dioxide (CO2) Emissions  

state. Hence the annual generation from the project will 
be 1,000*19%*8,760 = 1,664,400 MWh. 
 
As per India’s Central Electricity Authority’s (CEA) 
database version 11 of April 2016, the emission factor 
for the National Grid is calculated as follows: 
 

 Operating Margin - 0.996 tCO2/MWh, where 
operating margin is the average CO2 intensity 
of the existing stations in the grid which are 
most likely to reduce their output if there is a 
renewable energy project connected to grid. 

 

 Build Margin - 0.928 tCO2/MWh where build 
margin reflects the average CO2 intensity of 
newly built power stations that will be (partially) 
replaced by a renewable energy project. 

 
For intermittent and non-dispatchable generation types 
such as wind and solar, the CEA allows to weigh the 
operating margin and build margin at 75% and 25% 
respectively.  

 Hence the combined margin Grid emission 
factor for the project will be: 

 
           0.75*0.996+0.25*0.928 = 0.979304 tCO2/MWh 
 

 
IV. Up-gradation of HVDC Rihand-Dadri, Uttar Pradesh 
 

A. Climate Change Risk Assessment and Adaptation Measures 
 
Associated Risks Risk Evaluation  Adaptation Measures  and their 

Results 
High temperature Risk is considered to be medium for the project 

area but the impact is high for transmission and 
distribution network.  
 
Seasonally, temperature rise is projected to be the 
highest during March–May (>3.0⁰C), and the 

lowest during July–September period (<2.2⁰C). 

Under the worst-case scenario (RCP8.5 of IPCC 
by 2050s), the maximum temperature during May 
is projected to reach over 45⁰C, and maximum 

temperature is projected to reach beyond 40⁰C 

during the months of April, May, and June. 
 
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. 
Higher temperatures also accelerate aging of 
transformers. 

The project layout and design will be 
generally in line with India’s National 
Electrical Code and will have provisions 
for conduits and cleats in the 
conductors to prevent the risk of 
sagging and to maintain minimum 
clearance to allow for sag. There will be 
cooling systems in the substations and 
transformers for temperature control. 
With the mitigation measures, the 
climatic impact on the project is 
considered medium. 

 
 

Flood  and precipitation Risk is considered to be high for the project area 
but the impact is medium for transmission and 
distribution network.  
 
All project sites in Uttar Pradesh are prone to a 

The project layout and design will be 
generally in line with India’s National 
Electrical Code to ensure improved 
flood protection measures. The design 
elements are included for placing the 
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Associated Risks Risk Evaluation  Adaptation Measures  and their 
Results 

high risk of flooding. The project area falls within 
the flood plains of the Ganges.  Mean annual 
precipitation within the project area is projected to 
increase 57 millimetres (mm) (6.2%) mainly during  
August–October period (50 mm). EU High Noon 
project concluded that high intensity precipitation 
events are projected to increase in the Ganges 
basin after 2050. Flood risks may escalate due to 
climate change. 
 
Foundations of pylons and towers particularly river 
crossings are prone to a high risk of flooding. It 
can also cause damage to substation equipment 
due to water logging.  

highest and the lowest point of the 
equipment in the substations in such a 
way that there is a minimum clearance 
from ground level to prevent its 
immersion from flooding. With the 
mitigation measures, the climatic impact 
on the project is considered low. 

 
 

 
 
 
 
 

Drought Risk is considered to be high for the project area 
but the impact is medium-high for transmission 
and distribution network. 
 
Scanty rainfall during the highly variable monsoon 
season can cause severe drought in Uttar 
Pradesh. The recurrence period of highly deficient 
rainfall in East Uttar Pradesh has been calculated 
to be 6 to 8 years whereas in West Uttar Pradesh 
it is 10 years. 
 
Frequent drying and wetting may impact the 
stability of pylons, and reduce the capacity of 
underground cables leading to increased faults.  
However, in general, the impact of drought is not 
a significant factor in transmission and distribution 
networks.  

There will be zinc coating on the 
conductors for protection against 
damages due to high temperature and 
drought. Also, in case of faults the 
layout as per National Electrical Code 
will ensure easy maintenance, 
automatic disconnection, and fault 
localization. With the mitigation 
measures, the climatic impact on the 
project is considered medium/low. 

 
 

Cyclone wind  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network. 
 
According to Building Materials and Technology 
Promotion Council (BMTPC) Vulnerability Atlas, 
the project area is within a very high damage risk 
zone-BIV category for cyclones. Simulations of 
tropical cyclones in the Bay of Bengal from the 
regional climate model (PRECIS) show an 
increase in the frequency of cyclones in the Bay of 
Bengal under the A2 scenario compared to the 
baseline (1961–1990). The risks of wind could be 
expected to increase in the future. 
 

High speed cyclone wind can damage overhead 
transmission lines, towers, and poles especially 
when the wind speed exceed a threshold 
(>118km/h). Falling trees and branches can easily 
topple wires and poles. Airborne debris can lodge 
in wires, causing a short circuit.  

The project design considers the 
maximum wind load. Emergency 
planning and restoration is considered 
for cyclones. With the mitigation 
measures, the climatic impact on the 
project is considered medium. 

  

 
 

Lightning  Risk is considered to be high for the project area 
and the impact is also high for transmission and 
distribution network.  
 
Based on 9-year satellite measurements 
(combined 1995–2003 data from the Optical 
Transient Detector and 1998–2003 data from the 

The frequency of lighting is considered 
for designing lighting and/or surge 
protection system.  
 
Also, design elements are included for 
placing the highest and the lowest point 
of the equipment in such a way so that 
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Lightning Imaging Sensor), the project fall within a 
high risk zone. However, lightning is one of the 
most serious causes of over-voltage and a major 
cause of flash over in overhead lines. 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 lines that reach the equipment as 
traveling waves. 

there is protection against lightning. 
With the mitigation measures, the 
climatic impact on the project is 
considered medium. 

 
 

Earthquakes Risk is considered to be low to medium. 
According to BMTPC Vulnerability Atlas of India, 
the project area falls within a medium damage risk 
zone (Zone III) and high damage risk zone (Zone 
IV).  

Since the area is almost free from 
landslide hazard from earthquake, no 
additional adaptation measure is 
considered. The risk is low/medium. 

Landslides  Risk is considered to be low.  
 
The project area is free from the hazard of 
landslide triggered by seismic activities or 
precipitation.  

Since the area is almost free from 
landslide hazard, no additional 
adaptation measure is considered other 
than the measures considered for 
precipitation and cyclones. The risk is 
low.   

Forest fire  Risk is considered to be low. 
 

Since the risk is very low, no additional 
adaptation measure is considered. The 
risk is low. 

Glacial Lake Outburst 
Flood (GLOF) 

Risk is considered to be low.  
 

Since the risk is very low, no additional 
adaptation measure is considered. The 
risk is low. 

Hail storm Risk is considered to be low.  
 

The risk is low. 

Sea level rise None. No risks. 

Tornado Risk is considered to be low.  
 

Since the risk is very low, no additional 
adaptation measure is considered other 
than adaptation measures for cyclone 
wind. The risk is low. 

 

 

 

 


