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design, and construction management) in the 

hydro sector. The other firms also take on other 

engineering work for roads, bridges, irrigation, 

and water supply. 

Hydro Consult Engineering (formally known as 

BPC Hydroconsult) was involved in the feasibility 

study, engineering design, and construction 

supervision of the 60 MW Khimti Project in 

the 1990s as part of the consortium led by 

Statkraft Engineering. BPC Hydroconsult was 

also involved in the design and construction 

supervision of the 5.1 MW Andhi Khola (recently 

upgraded to 9.5 MW) and the 12.0 MW Jhimruk 

hydropower plants. HCE is also the owners’ 

engineer in the construction of the 37 MW Kabeli 

A (in association with Tata Consulting Engineers) 

and 30 MW Myagdi Projects in Nepal. They have 

also collaborated with their Chinese partner to 

develop approximately 800 MW hydro projects in 

the Marsyangdi Valley. 

Sanima Hydro and Engineering Pvt. Ltd. was 

formed 12 years ago. Its shareholders include 

Hydroplan UK and several Non Resident Nepalis 

(NRNs). They were recently involved in the 

engineering design and construction supervision 

of the 22 MW Mai Project, 7 MW Mai Cascade, 

and the 14.9 MW Hewa Khola “A” Project. 

Currently, this company is undertaking feasibility 

studies and detailed engineering design of 10 

projects with an aggregate capacity of about 400 

MW, including the 28 MW Lower Likhu, 72 MW 

Middle Tamor, and the 285 MW Upper Tamor 

projects. 

The other consulting firms (ERMC, ITECO, Jade, 

and Shah Consult) have worked for the Nepal 

Electricity Authority (NEA) and the GoN hydro 

works (e.g. studies on behalf of Department of 

Electricity Development) and as local partners 

in Joint Ventures (JV) with international firms. 

These consulting firms have also conducted 

feasibility studies and Environmental and Social 

Impact Assessments (ESIA) for various private 

sector national and international hydropower 

projects and transmission lines. Jade Consult 

was associated with Tractebel Engineering 

for the feasibility study 1,200 MW Budhi 

Gandaki Storage Hydro Project and Shah 

Consult recently completed the construction 

management of the NEA-owned 30 MW peaking 

run-of-river Chameliya Hydro Project in very 

difficult ground conditions.

Chinese and Indian consulting firms are also 

involved in the Nepali hydro sector. For example, 

Entura Hydro Tasmania India Pvt. Ltd. performed 

detailed design the 27 MW Dordi Hydropower 

Project. This company has also been involved 

in appraisals and independent review of a 

number of hydropower projects. Shanghai 

Investigation and Design Institute (SIDRI) of 

China has an office in Kathmandu and was 

involved in the investigation of the 750 MW West 

Seti Hydropower Project, which was intended 

to be developed by the China Three Gorges 

Corporation. 

Nepali consulting firms are currently able to 

take on engineering services for projects up 

to 100 MW, including underground structures. 

Engineering services in projects larger than 100 

MW may require association with international 

firms. The active Nepali firms together can take 

on feasibility studies and detailed engineering of 

about 200–300 MW annually, depending on the 

number of individual projects. 
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CIVIL CONTRACTORS 

The three most active civil contractors in Nepal 

are:

•	 High Himalaya Hydro Construction Pvt. Ltd 

(3HC)

•	 Himal Hydro & General Construction Ltd (HH)

•	 South Asia Infrastructure Pvt. Ltd (SAI)

Among these, HH is the oldest hydro contractor 

in the country, with over 30 years of experience. 

HH was involved in the construction of the 60 

MW Khimti Hydropower Plant in the late 1990s 

in association with Statkraft Anlegg. 3HC has 

been working as a hydro civil contractor since 

2009 and has been involved in over 10 projects 

with a capacity of 3–42 MW. SAI is a relatively 

new civil contractor (established in 2014) that 

was involved in hydro tunnel works for projects 

of 20–30 MW. 

These three civil contractors together cover a 

majority of the private sector market share in 

Nepal. There are also 5–10 contractors that have 

experience in civil works of small hydropower 

plants. There are also new entries in the 

hydro sector, mainly civil contractors that have 

experience in roads, irrigation, and construction.

Experienced civil contractors, such as HH, have 

experience in projects with capacities of 50 

MW to 100 MW. Projects larger than 100 MW 

may require, in general, an international civil 

contractor. Hydropower plants larger than 100 

MW are being built by international contractors 

(e.g., 456 MW Upper Tama Koshi by Sino Hydro, 

China).

The current capacity of Nepali civil contractors is 

limited. Thus, if the hydropower sector of Nepal 

is to grow, capacity in civil works construction 

must also increase concurrently, and more 

international contractors must collaborate with 

local contractors. 

ELECTRO MECHANICAL 
CONTRACTORS 

The installation of electrical works in hydropower 

plants has two main steps:

1.	Design, manufacture, install and commission 

electro-mechanical equipment

2.	Electrical control and protection systems in 

the powerhouse and switchyard areas 

The current practice in the Nepali hydropower 

sector is to award a “water to wire” contract to 

the electro-mechanical (EM) equipment supplier. 

Thus, electrical control and protection systems 

are part of the “water to wire” contract with 

the EM supplier. Since EM equipment is not 

manufactured in Nepal, this has generally been 

outside the scope of work of Nepali consultants, 

contractors, or suppliers. However, with recent 

experience, this is likely to change.

It is estimated that the Nepali and Indian firms 

(mentioned under Transmission Contractors, 

below) have over 90% of the market share 

in transmission line work, including NEA 

transmission line and substation installation 

work. 

Electro mechanical equipment is generally 

imported from Europe, India, and China. The 

main electro-mechanical suppliers are:

•	 Andritz Hydro 

•	 Alstom Power

•	 Toshiba 

•	 Boving Foress Ltd (BFL)

•	 Harbin

•	 FLovel 
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HYDRO-MECHANICAL CONTRACTORS 

Hydro-mechanical work includes penstock, gates, 

motors, and general steel work. From Dolma’s 

analysis into past projects, hydro-mechanical 

costs make up on average around 15% of the 

total project cost. The major H&M suppliers are:

•	 NHE – Butwal

•	 3M – Pokhara

•	 CREAM – Butwal

•	 North – Butwal

•	 BYS – Kathmandu

•	 Constructo – Kathmandu

•	 Mega – Butwal

In addition, other suppliers will come in from India 

and China as the market in Nepal expands.

Nepal Hydro and Electric Limited (NHE), a 

company established in 1985 in Butwal, Nepal, 

is an experienced contractor with large, well-

equipped workshop facilities. It is also active in 

the refurbishment of EM equipment (although 

NHE does not manufacture EM equipment). NHE 

also works as a local JV partner with international 

EM equipment suppliers in installation work. 

HYDRO-MECHANICAL DESIGN

Simple steelwork design is undertaken by 

hydro-mechanical companies. More complicated 

designs can be carried out by TAC, based in 

Kathmandu. TAC is a small specialist consultant.

TRANSMISSION CONTRACTORS 

Scope: construct substation facilities and 

transmission lines until the connection point.

1.	Transmission line up to the interconnection 

point

The dedicated transmission line from 

the powerhouse/switch yard to the NEA 

interconnection point (substation) is often 

awarded as a separate contract package 

(it is outside the scope of work of the EM 

supplier). There are a number of Nepali and 

Indian contractors that are active in the hydro/

transmission line sector. Generally, these 

companies will take responsibility for design, 

fabrication, and installation work. The main 

contractors are:

NEPALI FIRMS:

•	 Sigma Con Pvt. Ltd.

•	 Mudhbhary and Joshi Construction Pvt. Ltd.

•	 Urja International Pvt. Ltd.

•	 Cosmic Electricals Pvt. Ltd.

INDIAN FIRMS:

•	 Aster Pvt. Ltd.

•	 Jaguar Oversees Limited

•	 Power Grid Corporation of India

•	 KEC

•	 Jyoti 

•	 Tribeni
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Hydro is the leading energy asset class in Nepal, 

and given the country’s development trajectory 

it is likely hydro will feature as a central energy 

source for Nepal moving forward.

If one takes a step back to appreciate the gravity 

of the issue surrounding the need to implement 

adaptation strategies in the future, one should 

appreciate the number of potentially affected 

individuals in the Himalayan Hindu Kush region.

OPTIMISING THE USE OF WATER THROUGH 
BETTER PLANNING AND INCENTIVES 

Growing populations and rising incomes are 

increasing demand for water, according to the 

World Bank. In many parts of the world, the 

growing demand for water has been unchecked, 

and some policies have stimulated the overuse 

of water. Ensuring future water security will 

therefore require more prudent demand-side 

management.

REDUCING THE IMPACT OF EXTREMES, 
VARIABILITY, AND UNCERTAINTY

A major challenge for ensuring a water secure 

world is reacting to and reducing the impact of 

extreme weather events expected due to climate 

change, such as droughts, floods, storm surges, 

and increased rainfall variability. Reducing 

freshwater demand relative to supply and 

increasing the amount of water stored will go a 

long way towards increasing resilience against 

highly variable rainfall and the droughts and 

floods that the variability creates. 

Mitigating damage caused by such events will 

require large investments in technology and 

infrastructure. Once built, investments are 

irreversible and much uncertainty surrounds 

where they should be optimally placed and how 

large they should be. 

Other key investments include upgrading hydro-

meteorological and early-warning systems. 

Increasing the lead time of a storm allows 

households to evacuate an area and move their 

belongings to higher ground. Better medium-

term and seasonal forecasts can help farmers 

make cropping and irrigation decisions, which 

can counteract some of the added uncertainty 

brought about by climate change. 

Another important yet underutilised tool 

to respond to growing rainfall variability in 

developing countries is crop insurance. 

Increasing farmers’ access to crop insurance will 

protect households against falling into poverty 

or becoming food insecure when the impacts of 

climate change destroy harvests. Insurance will 

also incentivise farmers to invest in higher value 

crops and modern technologies by eliminating 

the catastrophic risk of losing a large investment 

if the harvest fails.  

Adaptation goals can often be achieved 

through better management of ecosystems and 

investments in natural capital at a fraction of 

the cost of physical and engineering solutions. 

Natural infrastructure not only provides 

protection and resilience but is also required for 

sustainability, to ensure future supply of water. 

As the residual claimant, ecosystems receive 

water that is left over from other uses, so the 

water is often polluted. This, in turn, disrupts river 

health, the ability to flush pollutants, and a host 

of other ecosystem services. As the world grows 

more crowded and thirstier – which is the case in 

the Himalayas, as shown in Figure 9 – threats to 

1.5 HIGH LEVEL STRATEGIES FOR CLIMATE ADAPTATION
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ecosystems will escalate and investments in their 

production will become more urgent.

FRAMING CLIMATE CHANGE AS A 
PROJECT RISK

Every hydro development and operation carries 

a unique set of commercial, economic, and 

financial risks, as well as complex technical, 

environmental, and social impacts that must be 

assessed to determine individual project viability. 

Changes in future activities in the project area, 

upstream irrigation, and land or water uses can 

affect proposed developments, especially during 

the dry season. In many cases, economic and 

financial aspects related to the construction 

cost, schedule and potential delays, discount 

rate, cost of debt and equity, electricity tariffs, 

etc., are critical to private and public developers 

to demonstrate the long-term viability of the 

project. In all projects, one of the challenges 

that policymakers, financiers, developers, and 

designers face is how to assess and quantify 

specific climate change and climate-induced 

natural disasters, among a multitude of other 

risks. 

While the impacts of future climate change 

represent a relatively new threat that may be 

poorly understood by the hydropower industry, 

research to date has shown that these impacts 

are critical to assess but may not be the 

most important perceived risk for hydropower 

development. For example, hydrological risks 

and risks associated with the economic context 

of hydropower and dam construction, such 

as assumptions of future electricity prices, 

or the viability of future export markets and 

transmission capacity, can be seen as equally or 

more important.

According to Mott MacDonald’s “Hydropower 

Sector Climate Resilience Guidelines”,  climate 

change and natural disaster risks may also be 

viewed as “threat multipliers”, exacerbating 

risks from other sources when considered 

a compounding factor. The idea of climate 

change as a threat multiplier accentuating other 

project risks is highlighted in Figure 9. Climate 

change and natural disaster risks present a 

new dimension of hazards for which best risk 

management practices have not yet been 

established for hydropower development and 

operation.
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FIGURE 8 THE WORLD'S LARGEST TRANSBOUNDARY RIVER BASINS AND THE POPULATIONS THEY 

SUPPORT 

FIGURE 9 RANGE OF HYDROPOWER RISKS SHOWING CLIMATE CHANGE AS A PERVASIVE RISK/

THREAT MULTIPLIER
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FIGURE 10 IDENTIFYING AND MANAGING CLIMATE RISKS
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1.6 HIGH LEVEL 
STRATEGIES FOR CLIMATE 
RESILIENCE

A structured approach to climate resilience is 

required in the interest of cohesion on a global 

scale. The guidelines below are recommended by 

Mott MacDonald, broken down into four distinct 

phases, in line with the World Bank’s report 

“Identifying and Managing Climate Risks”3 and 

Mott’s internal assessment on the risks associated 

with climate change adaptation.

The World Bank outlines a pragmatic process 

for risk assessment of water resources projects 

that can serve as a decision support tool to assist 

project planning under uncertainty and that would 

be useful for the WB as well as other practitioners. 

The approach adopts a robust, bottom-up 

alternative to previous top-down approaches to 

climate risk assessment, the quality of which has 

been contingent on the suitability of future climate 

projections derived from general circulation models 

(GCMs).



Project Design and 
EngineeringCHAPTER 9

31



Project Design and 
EngineeringCHAPTER 9

32

1.7 RISKS AND DESIGNS 
SUITABLE TO NEPAL’S 
TRANSMISSION 
NETWORK

RISKS 

•	 Terrain

•	 Ground clearances 

•	 Foundation conditions

•	 Floods and landslides

•	 Right of way, including land acquisition and 

forest clearance

•	 Environmental and Social (E&S) issues

•	 Social disturbance during construction

DESIGNS

•	 Mountain regions 

o	 Ridge route is preferred, but at times 

requires major valley crossing

o	 Vertical and site ground clearances on 

slopes

o	 Adequate protection (such as retaining 

walls and drainage) against floods and 

landslides

o	 Good stakeholder management; obtaining 

permits on time

o	 Avoiding national conservation areas and 

regions with endangered species

o	 Good stakeholder consultation

 

1.8	 EXISTING ELECTRICAL 
AND MECHANICAL 
EQUIPMENT 

Most power plants in Nepal are medium- and 

high-head, which use Francis and Pelton 

turbines; however, some low-head plants using 

tubular turbines are also in operation. Sediment 

management and refurbishing or replacement 

of turbines are key issues in the operation and 

maintenance of hydropower plants in Nepal.

Water conveying system include fully- or 

partially-lined tunnels and steel penstocks. 

Electrical equipment includes generators with 

adequate control and protection systems, 

transformers, substations, and switchyards. 

Transmission to the grid substation is generally 

at 33 kV and 132 kv.
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1.9	 TECHNOLOGY 
OVERVIEW 

LARGE SCALE SOLAR

•	 As mentioned in Section 1.5, grid connected 

solar is still a relatively new concept in Nepal 

and suppliers will likely source equipment 

from India, China, or elsewhere.

ROOFTOP SOLAR/DISTRIBUTED 
GENERATION

•	 Monocrystalline PV, a type of crystalline solar 

technology, was incorporated into the Nepali 

domestic market over the years, particularly 

during the years of load shedding years in the 

Kathmandu valley.
 
SMART GRIDS AND NET METERING 
IN NEPAL, ELECTRICAL VEHICLE (EV) 
CHARGING 

•	 Some progress has been made in net 

metering and EV development in Nepal. The 

first net metering project was established 

in November 2017 after ICIMOD’s 92 kWp 

system was connected to the national grid. 

Others have followed since. EVs continue to 

garner support from the NEA and government 

authorities. A recent announcement from the 

NEA MD aiming to install EV charging stations 

across the country underlines this.

HYDRO

•	 Mature energy asset class with little 

innovation. 

•	 Automation, software development in the 

energy management of hydro
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