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An assessment of key transmission and distribution infrastructure 
for Nepal’s grid, and the opportunities and bottlenecks for up-
and-coiming renewable energy projects.
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ABBREVIATIONS

ADB	 ASIAN DEVELOPMENT BANK
AEPC	 ALTERNATIVE ENERGY PROMOTION CENTRE
DFI	 DEVELOPMENT FINANCIAL INSTITUTION
DOED	 DEPARTMENT OF ELECTRICITY DEVELOPMENT
EIB	 EUROPEAN INVESTMENT BANK
ESIA	 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
ETFC	 ELECTRICITY TARIFF FIXATION COMMISSION
GESI	 GENDER EQUALITY AND SOCIAL INCLUSION
IBN	 INVESTMENT BOARD OF NEPAL
IDA	 INTERNATIONAL DEVELOPMENT ASSOCIATION
IFC	 INTERNATIONAL FINANCE CORPORATION
IWRM	 INTEGRATED WATER RESOURCE MANAGEMENT
JICA	 JAPAN INTERNATIONAL COOPERATION AGENCY
KM	 KILOMETRES
KV	 KILO VOLTS
KW	 KILO WATTS
MN	 MILLION
MOE	 MINISTRY OF ENERGY
MVA	 MEGA VOLT AMP
MW	 MEGA WATTS
NEA	 NEPAL ELECTRICITY AUTHORITY
USD	 UNITED STATES DOLLARS
WECS	 WATER AND ENERGY COMMISSION SECRETARIAT
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A reliable power network requires a 

mix of generating sources and a robust 

transmission and distribution network. 

Increasing generation capacity has been 

a pressing need in the Nepalese energy 

system, mainly due to a history of chronic 

load shedding (up to 16 hours per day) over 

the last few years. But equally important is 

transmission and distribution infrastructure, 

without which the new generated electricity 

would go to waste.

SCOPE

In Section 1.2, this document explores 

the status of transmission structure of the 

Nepalese electricity grid. The enhancements 

of the grid and transmission infrastructure 

is supported by the Development Financial 

Institutions (DFI), so Section 1.3 lists work 

currently underway in this space undertaken 

by regulators, utility, and DFIs. Finally, in 

section 1.4, the report graphically presents 

the capacity additions in generation, 

transmission lines, and substations.

1.1	 INTRODUCTION
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CURRENT TRANSMISSION 
INFRASTRUCTURE

Nepal uses up to 220 kV voltage lines to 

evacuate and distribute power internally. A 400 

kV (currently charged at 220 kV) cross-border 

line from Dhalkebar, Nepal, to Muzzafapur, 

India, was recently commissioned. Figure 

1 shows transmission lines in Nepal along 

with substations and hydropower plants. The 

transmission lines mainly run east to west 

along the southern part of the country. Since 

most hydropower development is in the central 

region, and Kathmandu is the main load 

centre, transmission lines and substations are 

concentrated in and around Kathmandu.

Nepal’s existing high voltage transmission 

network comprises 2,130 circuit km of 132 kV 

FIGURE 1: NEPAL TRANSMISSION LINES, SUBSTATIONS, AND HYDROPOWER PLANTS 

1.2	NEPALESE MARKET SIZE UNDER CURRENT 
REGULATIONS AND INFRASTRUCTURE CAPACITY 

lines and 1,376 MVA of substation capacity at 

the 132 kV level. Unlike the generation segment 

of the country, the transmission segment 

showed significant growth between 2008 and 

2012. The 132 kV transmission line network 

has grown at a rate of 8% over this period. 

The country also has a 66 kV transmission 

network comprising 511 circuit km of lines and 

a transformer capacity of 464 MVA. Nepal’s 

transmission grid is linked with India’s via 22 

links at the 132 kV, 33 kV, and 11 kV levels. 

About 80–100 MW of power is exchanged 

between the two countries in radial mode via 

these links. Nepal imports up to 500 MW of 

energy out of which up to 400 MW can be 

imported through the Dhalkebar–Muzzafapur 

line.
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In February 2016, the Government of Nepal 

endorsed a National Crisis Reduction and 

Electricity Development Decade plan, which 

aims to develop 10,000 MW of electricity in 10 

years. There are several regulatory reforms, 

transmission projects, and distribution projects 

currently underway to achieve those targets.

Until 1990, the NEA was the sole body for power 

generation, transmission, and distribution. The 

Hydropower Development Policy 1992 first 

envisaged a need to open generation to the 

private sector.  

1.3	 REGULATORY REFORMS AND TRANSMISSION AND 
DISTRIBUTION PROJECTS CURRENTLY UNDERWAY

The Hydropower Development Policy 2001 

took a step further to unbundle the NEA into 

different institutions.  It planned to unbundle 

the NEA into three different bodies handling 

generation, transmission, and distribution. The 

ADB helped the Government of Nepal launch 

the reform process by establishing the National 

Transmission Grid Company Ltd.  The company 

was finally set up in July 2015. However, the 

company has not made any significant progress 

hence and we are yet to see the impact of 

unbundling.  

Description Impact Project name / Institutions involved Amount

Physical Infrastructure

Kohalpur–Mahendranagar 132 kV 
transmission line

Increase transmission capacity in Western 
Nepal.

Electricity Transmission Expansion and 
Supply Improvement Project / Asian De-
velopment Bank (ADB), Nepal Electricity 
Authority (NEA), Government of Norway

USD 128.05 
mn

Construction of the 220 kV/400 
kV Tamakoshi–Kathmandu trans-
mission line

Electricity evacuation from Tamakoshi 
Hydro project to Kathmandu and other 
parts of mid-Nepal.

Expansion of the Chapali grid 
substation

Increase transmission capability within the 
Kathmandu valley and increase reliability 
of national grid.

Rehabilitation of 12 distribution 
substations

Increase reliability of supply due to reha-
bilitation of substations and associated 
facilities in Gaur, Nijgarh, Chandragadhi, 
Jare, Belbari, Gorkha, Parasi, Krish-
nanagar, Taulihawa, Amuwa, Mirmi and 
new distribution systems along the Khim-
ti–Kathmandu transmission line.

Rehabilitation of Tinau (1 MW) and 
Sundarijal (640 kW) hydropower 
plants

Renovation and modernisation of two old 
hydroelectric projects – Sundarijal, over 
70 years old, and Tinau, over 40 years old.

Construction of substations at 
Barhabise, Lapshiphedi, Chan-
gunarayan, Chapagaun, Mulpani, 
and Phutung

A 220/132 kV 160 MVA substation at Bar-
habise and Laphsiphedi and a 132/11kV 
45 MVA substation at Changunarayan 
are being constructed to complete the 
Tamakoshi–Kathmandu 220/400 kV 
Transmission Line Project. This line will 
provide vital power to Kathmandu from 
the power-generating stations that are be-
ing constructed at Khimti (Tamakoshi) and 
Barhabise. Another three 132/11 kV 45 
MVA substations in Chapagaun, Mulpani, 
and Phutung will provide the necessary 
power to Kathmandu Valley.

Power Transmission and Distribution Effi-
ciency Enhancement Project /  ADB, NEA

USD 189 mn

GOVERNMENT ENERGY INFRASTRUCTURE PLANS UNTIL 2030
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Feasibility and detailed engineer-
ing studies of key hydropower 
projects and key transmission 
lines

Provision of high quality due diligence 
to support investment to transform the 
power sector. Studies of the following 
mega projects:
•	Sunkoshi 2 (1,110 MW)
•	Sunkoshi 3 (536 MW)
•	Dudhkoshi (300 MW)
•	Second Nepal–India Cross Border 

Transmission Lines

Project Preparatory Facility for Energy 
/ ADB, NEA, Department of Electricity 
Development (DoED)

USD 26.25 mn

Construction and augmentation 
of transmission lines (400kV and 
220kV) along Gandaki corridor 
and Marsyangdi–Kathmandu 
route	

Increased capacity of national power grid 
by construction/augmentation of 236.5 
km of transmission lines and substations 
along the Kali Gandaki corridor and 
Marsyangdi–Kathmandu route.

South Asia Sub-regional Economic 
Cooperation Power System Expansion 
Project /  
 

ADB, European Investment Bank (EIB), 
Government of Norway, NEA, Alternative 
Energy Promotion Centre (AEPC)

USD 440 mn

Construction and augmentation 
of transmission lines (up to 33kV) 
across the country

Power distribution network improved 
through construction of 1,135 km of dis-
tribution lines and substations across the 
country.	

Mini-grid based renewable energy 
system

Increased access to electricity in off-grid 
areas by installing in selected rural com-
munities up to a total of 4.3 MW of mini 
hydro-electric power plants and up to a 
total of 0.5 MW of mini-grid based solar or 
solar/wind hybrid systems.

Middle Marsyangdi–Marsyangdi, 
Dumre–Damauli 132 kV transmis-
sion line and related substation 
work

Construction of a new double circuit 
transmission line from Dumre to Damauli; 
string the second circuit of the existing 
transmission line from Middle-Marshyang-
di to Dumre to Marshyangdi.

Energy Access and Efficiency Improve-
ment Project / ADB, NEA

USD 12.72 mn

Tanahun Hydropower project Access to clean and sustainable energy, 
increased efficiency, and reliable supply 
of energy by constructing 140 MW of 
hydropower plants and 37 km of 220 kV 
transmission line. Includes rural electrifica-
tion that covers 17,636 households.

Tanahun Hydropower Projec / ADB; Abu 
Dhabi Fund for Development; EIB; Japan 
International Cooperation Agency  (JICA); 
NEA

USD 505 mn

Grid Connected Solar PV Farm Design, supply, construction, commis-
sioning, O&M of first grid connected solar 
farms of 25 MWp capacity.

Grid Solar and Energy Efficiency Project 
– World Bank; NEA

USD 54 mn

Kabeli-A Hydroelectric Project Construction of a 37.6 MW peaking 
hydroelectric project.

Kabeli-A, Hydroelectric Project – World 
Bank, International Finance Corporation 
(IFC), Canada Climate Change Program

USD 102. 6 
mn

Preparation of Hydropower and 
Transmission Line Investment 
Projects

The project will prepare two hydro-
power projects (365 MW) and a priority 
cross-border high voltage transmis-
sion line project. It will finance detailed 
engineering designs and bid documents, 
ESIA including a Cumulative Impact 
Assessment and mitigation studies, and 
the hiring of a dam safety panel of experts 
and an environmental and social panel 
of experts for Upper Arun (335 MW) and 
Ikhuwa khola (30MW). It will also include 
a feasibility study and the preparation of a 
basic design, route survey, ESIA, and bid 
documents for transmission line projects 
to be identified

Power Sector Reform and Sustainable 
Hydropower Development- World Bank 
(IDA), South Asia Water Initiative; NEA

USD 18 mn

Hetauda–Dhalkebar–Duhabi 
(H–D–D) Transmission Line and 
Grid Synchronisation

Design, construction, and operation of ap-
proximately 285 km of 400 kV 42 double 
circuit transmission line and substations 
for the Hetauda–Dhalkebar–Duhabi 
segment.

Nepal–India Electricity Transmission And 
Trade Project, World Bank (IDA)

USD 118.6 mn

Synchronization of Operation of 
the Nepal and Indian Grids

Installation of properly tuned power 
system stabilisers in the major power 
generating stations and other measures 
in Nepal in order to synchronise its power 
system with India’s

Nepal-India Electricity Transmission And 
Trade Project, World Bank (IDA)

USD 118.6 mn
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Electricity Transmission Project: 
Construction of 300 km of 400 
kV transmission lines and three 
sub-stations

Increased transmission capacity in central 
Nepal and construction of cross-border 
transmission line with India from New 
Butwal.

Millennium Challenge Corporation USD 500 mn

Study of 15 hydropower projects 
in Nepal

Data collection and preliminary study of 
these projects.

JICA )

		

POLICY REFORMS

Policy reforms

Economic reform and 
development programs 
initiated to achieve the 
government’s vision of 
double-digit and more 
inclusive economic 
growth by 2022

Introduction of institutional and policy reforms in key 
public entities, such as the NEA, that are critical to 
improve the investment climate.

Support for formulating an 
Economic Development 
Vision – ADB

USD 5.6 mn

Studies and preparation 
for policy recommenda-
tions and sector reform

Support MoE, IBN, DoED, WECS, ETFC, NEA, and 
AEPC on:
•	River basin planning with an IWRM approach for 

selected river basins
•	Recommendations to improve water resources man-

agement and regulations, such as updating the Water 
Resource Act and capacity building of the WECS

•	Power System Expansion Plan, including preparation 
of a Hydropower Generation Master Plan

•	Establishment and operationalisation of a power 
trading company

•	NEA business restructuring to improve management 
and efficiency, including provision of computerised 
management tools, installation of smart meters to 
enhance the distribution business management, and 
asset evaluations.

Power Sector Reform and 
Sustainable Hydropower 
Development – World Bank 
(IDA), South Asia Water 
Initiative; NEA

INSTITUTIONAL REFORMS

Institutional Reforms

Enhance operational and 
financial performance of NEA 
distribution centres

Single-phase and three-phase smart meters 
with associated communication facilities that are 
aligned with modern international practices will be 
introduced to automate customer metering and 
reduce nontechnical losses.

Power Transmission and Distribution Ef-
ficiency Enhancement Project, ADB; NEA

USD 189 
mn

Develop the NEA’s capac-
ity to operate and manage 
advanced distribution system, 
intelligent network (smart 
grid) technology with Gender 
Equality and Social Inclusion 
(GESI) aspects in electric-
ity access, and end-user 
awareness

Training and other capacity building activities 
will be conducted to help NEA staff to plan and 
execute advanced distribution efficiency projects 
with special emphasis on gender.

Power Transmission and Distribution Ef-
ficiency Enhancement Project, ADB; NEA

USD 189 
mn

Distribution System Planning 
and Loss Reduction

Aid NEA to redress high system losses in the 
country and enhance the NEA’s capacity in distri-
bution system planning and management.

Grid Solar And Energy Efficiency Project 
- World Bank (IDA)

USD 84 mn

Kabeli Hydroelectric Project Help IBN (a) conduct additional due diligence and 
PDA negotiations of large hydropower projects 
(four projects, totalling 3050 MW) proposed by 
private investors; (b) supervise the construction of 
abovementioned projects to ensure compliance 
with the terms and conditions of the PDAs and 
sustainability of such projects; (c) build its pro-
curement, financial management, environmental, 
and social safeguards and technical capacities; 
and (d) cover incremental operating costs for 
project implementation.

Kabeli-A, Hydroelectric Project – World 
Bank, IFC, Canada Climate Change 
Program

USD 4 mn
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1.4 IMPACT ON MARKET SIZE
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