
Uttar Pradesh Power Distribution Network Rehabilitation Project (RRP IND 51395-002) 
 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 

Project Title: IND (51395-001): MFF Uttar Pradesh Power Distribution Network Rehabilitation 
Project 

Project Cost  $800.0 million 

Location: Uttar Pradesh, India 

Sector: Energy/Electricity transmission and distribution 

Theme: Inclusive economic growth-economic opportunities, including jobs, created, and 
expanded 

Brief 
Description: 
 

The project is aimed at rehabilitating the electricity distribution network in rural area in 
Uttar Pradesh (UP), the most populous state in India. The objectives of the project are to 
reduce the technical and commercial losses in electricity distribution, prevent electricity 
theft and pilferage, increase the duration and quality of power supply to residential 
consumers and curtail the excessive use of water and energy in the agriculture sector. 
To achieve these objectives, the project is financing the conversion of low voltage 
network to covered aerial bundle conductors and separation of 11 kilovolt (kV) feeders 
supplying residential and agricultural consumers. In addition, the project has an 
institutional capacity building component to enhance social and gender inclusivity in 
electricity sector and improve the financial management capacity of project executing 
and implementing agencies. 

The project will have following outputs: 
Output 1: Rural electricity distribution network   improved. This will consist of a 
series of subprojects to replace existing bare conductors with aerial bundle conductors 
(ABC) in rural low voltage distribution network in approximately 46,000 rural habitations 
having a population of more than 1,000 in UP. The project impact areas will have a 
population of approximately 70 million. It is expected that approximately 65,000 
kilometers (km) of distribution lines will be converted to ABC. This will improve the 
reliability and safety of electricity distribution and enhance cost recovery by discouraging 
illegal connections.  
Output 2: Systems for separating electricity distribution for agriculture consumers 
from residential consumers established. This will comprise a series of subprojects to 
separate approximately 1,100 11 kV feeders having a length of 17,000 km and supplying 

273,000 private tube wells (PTWs) and 2.42 million households. A parallel network of 
11 kV feeders of approximately 17,000 km will be constructed under this component to 
connect the existing distribution transformers supplying residential consumers while 
retaining the existing 11 kV feeders for supplying the agriculture consumers. This will 
enable the Uttar Pradesh Power Corporation Limited (UPPCL) to increase the duration 
of power supply to rural households from 18 hours at present to 22–24 hours and control 
the supply duration to agriculture consumers to match the seasonal requirement of water 
for agriculture. This is expected to reduce the wastage of electricity and water in 
agriculture and reduce the financial and fiscal burden of supplying electricity to 
unmetered agriculture consumers. 
Output 3: Systems for bill collection in rural areas, financial management gender 
sensitive workplace created.  This output consists of institutional capacity building and 
does not include physical infrastructure assets.  

Sources: TANTRANSCO and Asian Development Bank estimates. 

 
 
 
 
 
 

http://www.adb.org/Documents/RRPs/?id=51395-002-3
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II. SUMMARY OF CLIMATE CHANGE FINANCE 

Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) a 

Asian Development Bank    

Asian Development Bank OCR loan 430.0   3.23 141.4 

Cofinancing     0.0 0.0      0.0 

Counterpart financing 370.0   2.77  121.6 

Total  800.0 6.0  263.0 
a GST on turnkey contracts has been proposed to be funded through ADB OCR loan. 

Source: Asian Development Bank. 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

A. Sensitivity of Project Component(s) to Climate Risks 

Temperature change. The increase in annual mean temperature is 20C and an increase of 1.80C to 2.10 

of maximum temperature is expected during the project lifetime of 2024–2050. The temperature increase 

reduces the lifetime of insulation material used in aerial bundle (AB) conductors and the current carrying 

capacity of AB conductors due to thermal capacity limit. The temperature increase will also increase the 
sagging of distribution lines requiring shorter span length. However, the projected temperature increase is 
well within the design temperature of AB cables.  

Changes to rainfall patterns increased flooding. The climate models indicate a 10% increase to the 
annual rainfall in UP during project lifetime. However, the pre-monsoon rain fall will decrease by about 30-
35% and post monsoon rainfall would increase by 30-35% while there will be a slight increase in the rainfall 
during the monsoon period. This has the effect of delaying the onset of monsoons. The changes to rainfall 
patterns with heavy rainfall in few days and increase in water level in Ganges River due to glacial melting 
in upper Himalayan region may increase the probability of flooding in UP during the project lifetime. The 
flooding may damage the 33 kV/11 kV substations (not included in the project) supplying 11 kV feeders 
constructed under the project. The flooding may cause damage to ground mounted distribution transformers 
and pole foundations. It is proposed to strengthen the pole foundations and raise the level of ground 
mounted distribution transformers to adapt to this risk.   

Cyclones and Storm surges. As UP is an interior state, it is not exposed to storm surges. Although UP is 
not a cyclone prone state, the climate change is likely to cause an increase in cyclone formation in Bay of 
Bengal, and some of these cyclones may impact on eastern UP bordering the state of Bihar which borders 
the cyclone prone West Bengal. There is 30% probability of cyclones having wind speed of more than 47 
m/sec. (169 km/hr). The distribution lines and poles should have enough strength to withstand the increased 
wind speeds expected during cyclones. The pole design has been strengthened and additional stay wired, 
and concreting pole foundation have been incorporated as adaptation measures.  

Drought, dust storms & desertification. With temperatures rising and rainfall decreasing, dust storms are 
becoming more frequent and more intense in UP. Towards the end of April and early May 2018, UP 
experienced three major dust storms causing significant damage to property and even resulted in the loss 
of human life. The desertification and depletion of ground water resources may affect the overall 
socioeconomic viability in project area and increase the electricity demand for water pumping. The dust 
storms have similar effect to cyclones on the distribution network and the adaptation measures for cyclones 
are adequate to withstand the dust storms. The desertification poses a different type of risk as it may affect 
the overall economic viability of the project and it cannot be mitigated using project specific adaptation 
measures. 

B. Climate Risk Screening 
Projected temperature increase    : Low 
Projected average precipitation changes    : Low 
Flooding and landslide risks (from extreme rainfall events)  : Medium 
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Projected drought, dust storms and desertification                        : Medium 
Cyclones and floods                               : Medium 

C. Climate Risk and Adaptation Assessment 
The primary climate risks that can impact subprojects in the short to medium term are floods due to higher 
rainfall and glacial melting in upper Himalayan region damaging the ground mounted transformers and pole 
foundations, storms and dust storms damaging the poles and causing short circuit of electricity distribution 
lines. The temperature increase has a more gradual effect of the shortening the useful lifetime and reducing 
the rating of AB cables and transformers. 

D. Climate Risk Classification: Medium 

E. Climate Risk Screening Tool and/or Procedure Used 
SARD climate risk screening framework and methodology 
Sources: Climate Risk Screening methodology, ADB. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

Adaptation Activity 
 
 

Target 
Climate Risk 

 
 

Estimated Adaptation 
Costs 

($ million) 

Adaptation Finance 
Justification 

 
 

Strengthen the longitudinal 
load capacity of the PCC poles 
through increased number of 
re-enforcement bars in the 
poles 
 
In order to ensure transverse 
and longitudinal stability 
requirements at cyclone wind 
speeds, it is recommended to 
add stays for minor angle 
points as well. This will 
increase the quantity of stays; 
additional 5 stays /km of line 
laid. 
 
 
 
 
 
The pole foundations need to 
be strengthened and 
concreted to mitigate the risk 
of flooding.  
 

Cyclones and 
dust storms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Flooding 

Approximately $0.85 
million 

 
 
 
 
 
 
 
 
 
 
 
 

Approximately $3.3 
million 

 
 
 
 

The incremental cost is 
estimated to be $ 1.85 
million.  

 
 

Poles with longitudinal 
design working load 
below 85 kilogram (kg) 
will not withstand 
maximum wind speeds 
of 47 m/s, in the event of 
conductor breakage. 
Pole Strengthening: 5% 
of pole cost for ensuring 
longitudinal working load 
capacity of 90 kg 
incremental cost of 
adaptation 
 
Increasing number of 
Stays wires1: Additional 
5 stays/km of line.  
Incremental cost of 
adaptation. 
 
Concreting of pole 
foundation is a required 
practice under the 
technical specification, 
but it is not always done 
in practice. The project 
has strengthened the 
supervisions capacity to 
ensure this is done.  

Total Adaptation Financing 
 
ADB Share of Adaptation 
Financing 
 
ADB financing of Adaptation 

                         $6.0 million 
 
                         430/800 = 53.75% 
 
                     
                         $3.23 million  

 
1 These are support wires bolted to ground to provide support for poles in the event of strong winds.  
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Source: Climate Risk and Vulnerability Assessment, ADB 

 

V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

Mitigation Activity 
 
 
 

Estimated GHG 
Emissions 
Reduction 

(tCO2e/year) 

 
Estimated 
Mitigation 

Costs 
($ million) a 

 

Mitigation Finance 
Justification 

 
 

The project will result in 
reduction in technical 
losses in low voltage 
network due to 
conversion to AB cables 
and in medium voltage 
network due to 
separation of 11 kV 
feeders supplying 
residential and 
agriculture consumers. 
The reduced technical 
losses will result in 
reduced power purchase 
and greenhouse gas 
(GHG) savings.   

The project will 
result in energy 
savings due to 
reduction in 
technical losses as 
well as behavioral 
changes prompted 
by feeder separation 
and AB cabling. As 
the energy savings 
due to behavioral 
changes cannot be 
estimated with 
certainty, the energy 
savings due to 
technical loss 
reduction is used for 
computing the 
emission reduction. 
The energy saving 
due to technical loss 
reduction is 1,058 
gigawatt-hour 
(GWh) per year and 

using a grid 
emission of 0.95 
CO2 kg/kWh,2  the 
GHG savings is 
estimated to be 
0.768 million tons 
per year.  

$263 The project revenues attributable to 
AB cabling component are due to  
(i) reduction in technical losses 
resulting in reduced power purchase 
cost; (ii) increased sales due to 
reduced commercial losses; and  
(iii) reduced power purchase cost 
due to reduced commercial losses.  
 
The project revenues attributable to 
feeder separation component are 
due to (i) reduction in technical 
losses resulting in reduced power 
purchase cost; (ii) increased sales to 
residential consumers due to 
increased duration of power supply; 
(iii) reduced power purchase cost 
due to reduced consumption by 
agriculture consumers due to 
curtailment of supply duration.  
 
The mitigation finance is computed 
using the following formulae. 
 
Mitigation Finance=Total AB Finance 
X (NPV of revenues due to technical 
loss reduction) / (NPV of total 
revenue)  
 
Mitigation Finance=800 * 31.0/94.3 
                             = $263 million 
 
ADB share of mitigation financing = 
430 / 800 = 53.75% 
 
ADB financing of mitigation  
= $ 141.4 million (53.75% of $ 263 
million) 

AB = Aerial Bundle ADB = Asian Development Bank, GHG = greenhouse gas, OCR = ordinary capital resources 
a ADB. 2017. Guidance Note on Counting Climate Finance in Energy. Manila 
Source: Asian Development Bank.  

 
2 IGES. 2019. Emission Factors Version 10.8. 

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

