Mini hydro turbine component manufacturing is an emerging sector with significant potential
in Uttarakhand, a state endowed with numerous perennial rivers and streams originating from
the Himalayas. The state’s hilly terrain makes it highly suitable for small and mini hydro
projects that generate decentralized clean energy. To meet the growing demand for renewable
energy solutions, there is an increasing need for locally manufactured turbine components,
which reduces dependence on imports and lowers project costs. Establishing a manufacturing
base in Uttarakhand can therefore serve both local and national energy requirements.

Mini hydro turbines, unlike large-scale hydro projects, are designed for smaller capacities
ranging from 100 kW to 10 MW. These systems are particularly suitable for rural
electrification, powering remote areas, and contributing to the overall energy grid without
causing large-scale environmental damage. Manufacturing components such as runners,
casings, shafts, bearings, and draft tubes locally can help accelerate the adoption of mini hydro
projects and strengthen the local economy.

The development of a mini hydro turbine component manufacturing industry in Uttarakhand
also aligns with India’s renewable energy goals and the state’s commitment to harnessing clean
energy. With abundant natural resources, technical talent, and government focus on self-
reliance (Atmanirbhar Bharat), this sector presents a promising opportunity for sustainable
industrial growth and employment generation.

The renewable energy sector in India has witnessed significant expansion over the past decade,
with hydro power contributing nearly 12 percent to the total installed power capacity. Within
this, small and mini hydro projects play an important role in decentralized energy generation.
India has an estimated small hydro potential of more than 20,000 MW, of which a large share
lies in Himalayan states such as Uttarakhand, Himachal Pradesh, and Jammu & Kashmir.

Globally, the mini hydro turbine market is growing at an annual rate of 67 percent, driven by
increasing demand for green energy and supportive government policies. Countries in Europe,
Asia, and South America are adopting mini hydro as a reliable renewable energy source.
Component manufacturing forms the backbone of this industry, as reliable and durable parts
are crucial for the efficiency and longevity of hydro projects.




In Uttarakhand, the mini hydro sector has already seen multiple project installations supported
by state and central governments. However, much of the turbine equipment is sourced from
outside the state, adding to costs and delaying projects. Establishing a local component
manufacturing base can bridge this gap, reduce logistics costs, and position Uttarakhand as a
hub for hydro turbine production in North India.

The main products in mini hydro turbine component manufacturing include turbine runners
(Pelton, Francis, Kaplan types), casings, guide vanes, bearings, shafts, draft tubes, and control
systems. These components form the heart of turbine systems, ensuring the conversion of
hydraulic energy into mechanical and then electrical energy. Manufacturing precision-
engineered components locally can greatly enhance project feasibility and efficiency.

Applications of these components extend to mini hydro projects for rural electrification,
powering agro-processing units, small industries, educational institutions, and remote
habitations where grid access is limited. With the rise of off-grid solutions, these turbines are
also used in hybrid renewable systems combining solar and wind energy, thereby expanding
their scope.

Beyond domestic applications, the products also have export potential to neighboring countries
like Nepal and Bhutan, which share similar hydro resources and topographies. Thus, the
products are not only crucial for local development but also provide regional trade
opportunities.

To establish a mini hydro turbine component manufacturing unit, entrepreneurs should ideally
possess technical knowledge in mechanical or electrical engineering. Familiarity with
manufacturing processes such as casting, machining, welding, and quality control is beneficial.
A diploma or degree in engineering is highly desirable for managing the technical aspects of
the enterprise.

For skilled workers, qualifications in vocational training related to machine operation, metal
fabrication, and quality testing are sufficient. Institutions in Uttarakhand offering polytechnic
and ITI courses can provide trained manpower for the enterprise. On-the-job training programs
can further enhance worker expertise in handling precision machinery.

Entrepreneurs without technical backgrounds can also succeed in this sector if they collaborate
with technical experts or hire qualified engineers. Training programs organized by renewable
energy development agencies, industry bodies, or skill development missions can provide
necessary knowledge to manage production and operations effectively.




The business outlook for mini hydro turbine components in Uttarakhand is highly positive.
With increasing emphasis on renewable energy and the government’s commitment to achieving
net-zero emissions, the demand for mini hydro projects is projected to grow steadily.
Component manufacturing is expected to benefit from this trend, as local availability reduces
dependence on imports and ensures timely execution of projects.

The trend is shifting towards localized, decentralized manufacturing clusters to reduce costs
and increase self-sufficiency. This approach supports the “Vocal for Local” initiative, where
states like Uttarakhand can leverage their geographical advantage to develop specialized
industries. The growing adoption of mini hydro projects by private players, cooperatives, and
government bodies ensures long-term demand.

Another emerging trend is the integration of advanced materials and computer-aided design
technologies in component manufacturing. Precision-engineered parts with higher efficiency
and durability are in demand, and adopting these innovations can position Uttarakhand’s
manufacturing units at par with global standards.

The market potential for mini hydro turbine components in Uttarakhand is strong due to the
state’s abundant hydro resources and increasing energy demand. Uttarakhand has identified
nearly 500 small and mini hydro sites with a potential capacity of over 1,500 MW. Establishing
component manufacturing facilities within the state ensures a steady demand for products and
services.

In addition to domestic demand, neighboring states like Himachal Pradesh and Jammu &
Kashmir, as well as international markets like Nepal and Bhutan, present significant export
opportunities. The shared geographical and resource profiles make Uttarakhand a strategic
location for supplying mini hydro turbine components. This regional market potential adds to
the economic viability of the enterprise.

However, the industry faces certain challenges, including high initial capital costs, need for
precision engineering, and limited availability of highly skilled manpower. Competition from
established national and international manufacturers also poses a challenge. To overcome these
issues, local units must focus on quality assurance, competitive pricing, and building strong
after-sales service networks.

Raw materials required for mini hydro turbine component manufacturing include stainless
steel, cast iron, bronze, aluminum alloys, and specialized coatings for wear resistance. These
materials are used to fabricate runners, shafts, casings, and bearings that must withstand high
water pressure and long-term operational wear. Additional inputs include control systems,




electrical parts, and lubricants, which are sourced from local and national suppliers.
Uttarakhand’s proximity to industrial states like Uttar Pradesh and Himachal Pradesh ensures
smooth access to these materials.

Infrastructure requirements include an industrial shed with at least 500—1,000 square meters of
covered area, heavy-duty floors for supporting machines, and proper ventilation. Reliable
electricity and water supply are critical, along with material storage facilities and quality-
testing laboratories. Proximity to hydro project sites can reduce logistics costs, making
industrial estates in Uttarakhand favorable for setup.

The state government provides land in designated industrial areas such as Haridwar, Kashipur,
and Sitarganj at concessional rates. With connectivity to highways and rail networks, these
locations allow easy procurement of raw materials and supply of finished products. This
infrastructural base makes Uttarakhand a viable location for setting up turbine component units.

The operational flow in a mini hydro turbine component manufacturing unit begins with raw
material procurement and inspection. Once verified for quality, the materials are sent to the
fabrication and machining sections where precision parts such as runners, shafts, and casings
are manufactured. Processes include casting, forging, milling, turning, welding, and grinding,
ensuring components meet design specifications.

The next step involves assembly and integration, where components are fitted together and
tested for functionality. Non-destructive testing, pressure tests, and efficiency checks are
performed to ensure durability and performance under operational conditions. Quality
assurance is a crucial step, as turbine components require long service life with minimal
maintenance.

Finally, components are packaged and dispatched to hydro project sites. After-sales services,
including installation assistance and periodic maintenance support, form part of the operational
flow.

Raw Material Procurement — Material Testing — Fabrication & Machining —

Assembly & Integration — Quality Testing — Packaging — Dispatch — After-Sales
Service

The primary beneficiaries of this project are small and medium enterprises engaged in
renewable energy development. Project developers setting up mini hydro plants will benefit
from access to locally manufactured, cost-effective, and reliable turbine components. This
reduces project delays and improves profitability.




Local youth and skilled workers will gain employment opportunities in the manufacturing unit.
With demand for trained machinists, welders, and engineers, the unit can provide steady jobs
and skill development programs. This contributes to reducing migration from hill areas,
enabling people to earn livelihoods near their homes.

Additionally, local communities in remote villages benefit indirectly as turbine components
enable installation of decentralized mini hydro plants. This leads to electrification, small
business growth, and improved living standards in rural Uttarakhand.

The most suitable locations for setting up a mini hydro turbine component manufacturing unit
are the industrial estates of Haridwar, Sitarganj, Kashipur, and Pantnagar. These areas have
strong connectivity to raw material suppliers, skilled manpower availability, and logistics
infrastructure. Being closer to national highways and railway stations, they facilitate supply to
domestic and export markets.

Proximity to hydro project sites in hill districts such as Chamoli, Uttarkashi, Pithoragarh, and
Rudraprayag also makes Uttarakhand an ideal base. While manufacturing can take place in
industrial zones in the plains, distribution and service centers can be established in hill districts
to provide on-site support.

Government incentives in these areas, including subsidies, tax benefits, and capital investment
assistance, make them financially attractive. With dedicated industrial parks and renewable
energy promotion zones under development, these locations provide long-term industrial
sustainability.

Manpower requirements include skilled engineers, technicians, and machine operators.
Typically, a medium-scale unit requires around 25-30 employees in the initial phase, including
production staff, quality control, maintenance, and administrative personnel.

Skilled positions such as machinists, welders, and quality inspectors can be sourced from ITIs
and polytechnics across Uttarakhand. Engineering graduates from local institutions like IIT
Roorkee and Graphic Era University can serve as design and project engineers. Over time,
workforce numbers can be expanded to 50-60 employees as production scales up.

Support staff such as supervisors, accountants, and logistics managers are also required to
ensure smooth business operations. Training programs under state skill development missions
can supply trained manpower, ensuring availability of skilled labor at reasonable costs.




A typical implementation schedule for setting up a turbine component unit is spread across 12
months. The first three months involve project planning, approvals, and land acquisition. This
is followed by infrastructure setup and procurement of machinery over the next four months.

From the 7th to 9th month, installation of machines, recruitment of staff, and raw material
procurement take place. Quality systems, operational flow, and safety protocols are also
established in this period.

Commercial production is usually achieved by the 12th month. A phased approach ensures that
testing, calibration, and staff training are completed before full-scale operations begin.

Table: Implementation Schedule

Activity Months Required
Project planning & approvals 1-3
Land acquisition & construction 3-6
Procurement of machinery 4-7
Installation & staffing 7-9
Trial production & testing 10-11
Commercial production start 12

The estimated cost for establishing a medium-scale turbine component manufacturing unit is
approximately INR 8—10 crore. Major expenses include land and building (INR 2-3 crore),
machinery and equipment (INR 3—4 crore), working capital (INR 2 crore), and other expenses
such as marketing, training, and contingency.

Land costs vary depending on location, with industrial estate land being relatively cheaper due
to government subsidies. Machinery procurement accounts for the largest share of investment,
as precision machines and testing equipment are essential for high-quality production.

Working capital is required for raw material purchase, salaries, utility bills, and operational
costs for at least 6-9 months. Adequate contingency funds should also be set aside for
unforeseen expenses.




Table: Estimated Project Cost

Expense Head Amount (INR in Crores)
Land and Building 2.5
Machinery & Equipment 3.5
Working Capital 2.0
Training & Marketing 0.5
Contingency 1.0
Total 9.5

The project can be financed through a mix of equity contribution, term loans, and government
subsidies. Promoters are generally expected to contribute at least 25-30 percent of the project
cost as equity, which ensures financial stability and ownership. The remaining 60—65 percent
can be financed through term loans from banks and financial institutions. Institutions such as
SIDBI, NABARD, and state cooperative banks provide loans for renewable energy-related
projects.

Government schemes under the Ministry of New and Renewable Energy (MNRE) and
Uttarakhand state policies offer subsidies and capital investment incentives for renewable
energy equipment manufacturing. For example, capital subsidies can cover up to 15-20 percent
of fixed costs. Additionally, the state government encourages investors with interest subvention
schemes to lower the effective cost of borrowing.

Foreign collaborations or joint ventures can also be explored, particularly for advanced
technologies and testing systems. This allows access to concessional finance from international
development banks that support green energy. The overall financial structure should be
balanced to ensure smooth repayment and positive cash flows.

Table: Means of Finance

Source of Finance Contribution (INR in Crores) Percentage
Promoter’s Equity 2.5 26%
Bank Term Loan 5.0 53%
Government Subsidy 1.5 16%
Other Sources/JV 0.5 5%
Total 9.5 100%




The primary revenue stream is from the sale of turbine components such as runners, shafts,
bearings, and casings to mini hydro power developers. Contracts with small and medium
hydropower projects, particularly in hill regions, form a consistent demand base. This demand
is sustained as mini hydro plants require regular replacement of components every 8—10 years
due to wear and tear.

Another stream comes from maintenance contracts and after-sales services. Units can generate
revenue by offering repair, refurbishment, and installation assistance for turbines operating in
remote areas. Providing annual maintenance contracts ensures recurring income and
strengthens client relationships.

Export potential represents an additional opportunity. Neighboring countries like Nepal and
Bhutan are heavily investing in small hydropower projects, and Uttarakhand-based units can
supply components across borders. Establishing a brand reputation as a reliable supplier
ensures diversification of revenue.

Profitability is driven by efficient cost control, strong demand, and premium pricing for high-
quality components. Since mini hydro turbines are specialized products, manufacturers can
charge competitive rates without facing excessive price pressure. Maintaining long-term
supply contracts enhances profitability.

By integrating value-added services such as quality testing, installation, and post-sales support,
the unit can achieve higher margins. Clients often prefer suppliers who provide complete
solutions rather than just raw components. Bundling services with product sales improves
revenue per client.

Profitability also improves with economies of scale. As production volume increases, fixed
costs per unit decline. Leveraging government tax incentives and duty exemptions further
enhances profit margins, ensuring sustainable financial performance over the long term.

The break-even point represents the stage at which the project covers all fixed and variable
costs, and begins generating profits. For a project costing INR 9.5 crore, the annual fixed costs,
including depreciation, interest, and salaries, may amount to approximately INR 2.5 crore.
Variable costs, such as raw materials, utilities, and consumables, may represent 60 percent of
sales revenue.

Assuming an annual revenue potential of INR 6 crore in the third year of operation and a gross
margin of 40 percent, the project can achieve break-even within 4-5 years of commercial




operations. The break-even analysis provides a financial roadmap for investors to plan
repayment schedules and expansion strategies.

Once the break-even is achieved, profitability rises sharply due to reduced debt servicing and
optimized operations. With steady demand and growing market potential, the business remains

financially sustainable in the long run.

Table: Break Even Analysis

Particulars Amount (INR Crores)
Fixed Costs (per annum) 2.5
Contribution Margin Ratio 40%
Sales Revenue Required for BEP 6.25
Expected Break Even Period 4-5 years

Marketing strategies for turbine components must focus on building trust with hydropower
developers, government agencies, and private investors. Relationship-based marketing through
technical demonstrations, workshops, and collaboration with state renewable energy
departments can enhance credibility. Participation in renewable energy exhibitions and hydro-
focused trade fairs provides visibility.

Digital marketing can also play a role by creating a strong online presence with product details,
technical specifications, and case studies. Targeted campaigns highlighting cost savings,
durability, and environmental benefits of locally manufactured components appeal to project
developers. Collaborations with NGOs and agencies promoting renewable energy in rural
regions further strengthen outreach.

Another effective strategy is to establish service hubs in hill districts to ensure quick
maintenance and spare parts supply. By combining marketing with technical support, the
business creates customer loyalty and long-term contracts. Developing partnerships with EPC
(Engineering, Procurement, and Construction) contractors ensures repeat orders from multiple
projects.

The machinery required for manufacturing includes CNC lathes, vertical milling machines,
hydraulic presses, welding units, balancing machines, grinders, and testing equipment.
Specialized non-destructive testing machines and flow simulation setups are also needed for




precision and quality control. These machines form the backbone of production, ensuring
components meet international standards.

Vendors in Uttarakhand industrial hubs such as Haridwar and Rudrapur supply heavy
machinery and fabrication equipment. Companies like Bharat Heavy Electricals Limited
(BHEL), Haridwar, provide advanced manufacturing solutions and can act as technology
partners. Local machinery dealers in Rudrapur and Pantnagar industrial estates can also supply
CNC machines and presses, ensuring easy access to spares and maintenance services.

Sourcing machinery from within Uttarakhand reduces logistics costs and ensures timely
installation. By combining state-level suppliers with national vendors in Delhi and Chandigarh,
units can maintain a hybrid procurement strategy, ensuring cost efficiency and technical
reliability.

Table: Machinery Required and Vendors

Machinery Function Vendor Location in Uttarakhand

CNC Lathe Machine Precision machining  |Haridwar, Rudrapur

Vertical Milling Machine Shaping turbine blades |Pantnagar Industrial Estate

Hydraulic Press Metal forming Rudrapur

Welding Machine Assembly and joining |Haridwar

Balancing Machine Rotor balancing BHEL, Haridwar

Grinding Machine Surface finishing Rudrapur

Non-Destructive Testing Eq. |Quality control Haridwar, Chandigarh suppliers

Manufacturing mini hydro turbine components supports clean energy development, which
reduces reliance on fossil fuels. Small hydro projects powered by these turbines provide
renewable and reliable energy with minimal carbon emissions. This aligns with India’s climate
change commitments and Uttarakhand’s ecological preservation policies.

The unit itself can adopt environmentally friendly practices such as recycling metal scraps,
using energy-efficient machinery, and implementing wastewater management systems. By
minimizing industrial waste and reducing energy consumption, the unit contributes positively
to the environment.




Indirectly, the project supports rural electrification through renewable sources, reducing
dependence on diesel generators and firewood. This lowers greenhouse gas emissions and helps
maintain the fragile Himalayan ecosystem.

Future opportunities for this project are substantial as India is investing heavily in renewable
energy. The government’s focus on achieving 500 GW of renewable energy by 2030 includes
significant contributions from small hydro projects. This ensures sustained demand for turbine
components over the coming decades.

Uttarakhand, with its abundant water resources, will remain a hub for mini hydro projects.
Export opportunities to countries like Nepal, Bhutan, and Myanmar, which share similar
geography, will further expand the market. Establishing Uttarakhand as a center of excellence
for turbine component manufacturing can attract global collaborations.

In the long run, diversification into large hydro components, hybrid energy systems, and R&D-
based innovation can make the unit globally competitive. Emphasis on quality, sustainability,
and cost efficiency will position Uttarakhand as a leader in renewable energy equipment
manufacturing.

Only a few machine manufacturers are mentioned in the profile, although many
machine manufacturers are available in the market. The addresses given for
machinery manufacturers have been taken from reliable sources, to the best of
knowledge and contacts. However, no responsibility is admitted, in case any

inadvertent error or incorrectness is noticed therein. Further the same have been given

by way of information only and do not imply any recommendation.




