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01 About NPCS

Niir Project Consultancy Services (NPCS) is part of Asia's leading industrial knowledge ecosystem with thousands
of project profiles and global consulting expertise. For over three decades, NPCS has been the trusted partner for
entrepreneurs, MSMEs, startups, and large-scale industrial investors seeking technically sound and commercially
viable manufacturing opportunities.

NPCS delivers end-to-end industrial consultancy across four core service pillars:

* Detailed Project Reports (DPR) — Bankable, investor-grade project documentation

* Techno-Economic Feasibility Studies — Rigorous technical and financial validation

* Market Research & Demand Analysis — Data-driven industry intelligence

* Engineering Advisory — Plant layout, machinery selection & implementation guidance

NPCS Authority & Global Reach

30,000+ 50+ 30+ 250,000+

Project Reports Published Countries Served Years of Expertise Industrial Projects Delivered

02 Project Snapshot

Client Name M/s. Godavari Commodities Limited

Location Kolkata, West Bengal, India

Industry Large Scale Manufacturing Investment

Project Recommended Manufacturing of Silicon Ingots

Consultancy Services Techno-Economic Feasibility Study, DPR, Market Assessment,

Financial Viability Analysis, Strategic Advisory

Implementation Status Client Agreed to Proceed with Further Project Implementation

03 Introduction

As global industries increasingly transition toward advanced manufacturing, renewable energy, and high-
performance electronics, investors are actively seeking future-oriented industrial opportunities that offer long-term
profitability and sustainable market demand.

Recognizing this industrial shift, M/s. Godavari Commaodities Limited, based in Kolkata, West Bengal, partnered
with Niir Project Consultancy Services (NPCS) to identify a technically feasible and commercially sustainable
manufacturing opportunity aligned with future market demand and regional resource accessibility.
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Following a detailed techno-economic feasibility assessment, NPCS recommended the Manufacturing of Silicon
Ingots — a strategically important industrial project serving high-growth industries including solar photovoltaic
systems, semiconductors, electronics, and advanced engineering applications. This recommendation reflects
NPCS's expertise in helping entrepreneurs, industrial enterprises, MSMEs, and investors identify technically
viable and economically sustainable manufacturing opportunities.

04 Client Background & Investment Objective

M/s. Godavari Commodities Limited is a Kolkata-based investment enterprise with a focus on identifying high-
growth, future-ready manufacturing sectors. The client approached NPCS with the objective of investing in a
large-scale manufacturing venture capable of delivering:

* Long-term profitability and business sustainability

* Alignment with emerging industrial technologies

* Strong market demand and future scalability

* Operational feasibility supported by raw material access
* Moderate-to-large capital investment viability

* Diversification into future-ready manufacturing sectors

The client sought professional consultancy support to identify a project that balanced market opportunity,
technological relevance, and long-term commercial sustainability. NPCS initiated a structured techno-economic
evaluation to identify a manufacturing opportunity aligned with both industrial growth trends and practical
implementation feasibility.

05 Business Opportunity Identified

Following a comprehensive feasibility analysis, NPCS identified the Manufacturing of Silicon Ingots as a
strategically attractive and commercially viable investment opportunity.

What Are Silicon Ingots?

Silicon ingots are large cylindrical or block-shaped crystalline silicon structures produced through
high-temperature melting and controlled solidification of purified silicon. They serve as the
foundational raw material for semiconductor wafer production, which is subsequently used in
electronics, renewable energy, and precision industrial technologies.

Key Application Sectors:

* Solar Photovoltaic (PV) cells and panels for renewable energy generation
* Semiconductor devices, integrated circuits and microprocessors

* Electronics, consumer devices and computing infrastructure

* Power systems, EV components and energy storage applications

* Industrial engineering components and precision manufacturing
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With increasing global focus on renewable energy adoption, digital infrastructure, and electronics manufacturing,
the demand for high-quality silicon-based materials continues to grow substantially. NPCS recognized this project
as a future-oriented manufacturing opportunity with strong industrial significance and long-term market potential.

06 Problem Statement & Challenges Addressed

The client faced several key strategic challenges that NPCS's structured consultancy approach was specifically
designed to resolve:

* Market Gap Identification: Navigating the complex landscape of industrial investment opportunities
to identify the most viable and future-aligned sector

* Technical Feasibility Complexity: Silicon ingot manufacturing requires high-precision processes,
specialized equipment and cleanroom-class facilities — requiring deep technical expertise to
evaluate correctly

* Financial Risk Assessment: Large-scale capital investments in advanced manufacturing carry
substantial financial risk without rigorous feasibility modeling and ROI validation

* Supply Chain Planning: Securing reliable raw material sourcing (high-purity silica, metallurgical
silicon) and identifying logistics infrastructure in West Bengal required detailed assessment

* Regulatory & Compliance Navigation: Industrial manufacturing projects require thorough
understanding of environmental, safety and industrial licensing requirements

* Market Demand Validation: Confirming actual demand signals from solar PV manufacturers,
semiconductor companies and electronics industries across domestic and export markets
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07 NPCS Approach & Methodology

NPCS delivered comprehensive end-to-end consultancy support through a structured, research-based five-stage
methodology designed to minimize investment risk and maximize project feasibility confidence.

Project Identification

Systematic evaluation of industrial sectors to identify the most viable, future-oriented
manufacturing opportunity aligned with the client’s investment profile, regional resources, and
long-term growth potential.

Market Analysis

In-depth analysis of global and domestic demand trends, competitive landscape, import-
export dynamics, and growth trajectories for silicon-based materials across solar,
semiconductor, and electronics sectors.

Technical Feasibility Study

Detailed evaluation of manufacturing processes (Czochralski crystal pulling & float-zone
methods), plant layout, machinery specifications, utility requirements, and operational
feasibility parameters.

Financial Modeling

Comprehensive financial viability assessment covering total project cost, capital structure,
revenue projections, operating cost analysis, break-even point, ROI, IRR, and payback period
estimation.

Implementation Strategy

Phased project execution roadmap covering regulatory approvals, procurement timelines,
construction scheduling, equipment commissioning, manpower planning, and go-to-market
strategy.

08 Scope of Services Delivered

NPCS provided the following comprehensive suite of consultancy deliverables to M/s. Godavari Commodities
Limited:

Manufacturing Opportunity Selection of future-oriented project aligned with industrial demand
Identification

Market Potential Assessment Comprehensive demand trends, industry growth & market
opportunities

Raw Material Availability Analysis Sourcing feasibility, supply chain accessibility & logistics efficiency

Technical Feasibility Study Production technologies, plant setup requirements & operational
feasibility

Project Cost Estimation Detailed cost assessment for infrastructure, machinery &
operations

Financial Viability Evaluation Profitability potential, commercial sustainability & investment
attractiveness
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Implementation Planning Strategic guidance for project execution & phased operational
readiness

Strategic Advisory Support End-to-end professional consultancy enabling confident investment
decisions

09 Technical Insights: Silicon Ingot Manufacturing

Silicon ingot manufacturing is a high-precision industrial process requiring controlled environments, specialized
equipment, and technical expertise. NPCS evaluated two primary production methodologies:

Czochralski (CZ) Crystal Pulling Process — Primary Technology

Step 1: Raw Material Preparation — High-purity polysilicon feedstock is loaded into a quartz crucible
inside an inert gas (argon) atmosphere furnace.

Step 2: Silicon Melt Formation — The furnace heats the polysilicon to approximately 1,425°C (above
silicon’s melting point) to create a homogeneous melt.

Step 3: Seed Crystal Introduction — A small crystalline silicon seed is lowered into the melt and
slowly rotated and withdrawn as crystal growth begins.

Step 4: Crystal Growth & Pulling — As the seed is pulled upward at controlled speed, silicon
solidifies around it, forming a large cylindrical single-crystal ingot.

Step 5: Ingot Cooling & Characterization — The grown ingot is cooled, and its resistivity, crystal
orientation, and purity are tested to confirm quality specifications.

Step 6: Ingot Wafering Preparation — The ingot is cropped, ground to diameter, and prepared for
slicing into wafers for downstream applications.

Key Machinery & Technology Requirements:

* Czochralski crystal pulling furnaces (single-crystal silicon growth)

* Float-zone (FZ) furnaces for ultra-high-purity semiconductor-grade ingots
* Wire saws and diamond cutting equipment for ingot slicing

* Grinding and edge profiling machines for dimensional precision

* Resistivity and crystal orientation measurement instruments

* Cleanroom facilities for contamination-sensitive operations

* Argon gas handling and inert atmosphere control systems

10 Market Opportunity & Demand Outlook

Growth in Solar Energy Sector Market Demand Drivers
Global investments in renewable energy * Solar PV capacity expansion
continue to accelerate demand for photovoltaic « India Semiconductor Mission

materials. India’s solar capacity target of 500 GW

by 2030 creates sustained, long-term domestic * EV &energy storage growth

demand for silicon ingots. * Digital infrastructure buildout
* Export to global OEMs
Semiconductor & Electronics Expansion * Import substitution opportunity

Niir Project Consultancy Services (NPCS) — www.niir.org Page 6



NPCS | Silicon Ingots Manufacturing — Case Study CONFIDENTIAL

Growing use of electronic devices, digital

technologies, electric mobility systems, and Financial Performance Indicators
automation continues to strengthen o
semiconductor demand globally. India’s * Promising ROI & strong IRR
semiconductor mission adds domestic * Moderate payback period
manufacturing impetus. * Scalable revenue model

* Long-term EBITDA stability
Government Policy Support - Export revenue potential

Policy support under PLI Schemes for Solar PV,
Semiconductors and Advanced Chemistry Cell
manufacturing creates favorable conditions for
silicon-related manufacturing investment in India.

11 Financial & Investment Framework
NPCS conducted a structured techno-economic and financial feasibility evaluation to assess the commercial

practicality of establishing the proposed manufacturing facility. The investment framework covered the following
components:

Investment Component Description

Land & Industrial Infrastructure Site acquisition, civil works, utilities & facility construction

Plant & Machinery High-precision silicon processing equipment, Czochralski/float-
zone furnaces

Raw Material Procurement High-purity silica, metallurgical-grade silicon, process chemicals

Power & Utilities Industrial power infrastructure, cooling systems, cleanroom
facilities

Working Capital Operational reserves, inventory management & logistics costs

Contingency & Misc. Engineering consultancy, permits, commissioning & scale-up
costs

NPCS’s financial analysis confirmed promising prospects for establishing a scalable, commercially sustainable
advanced manufacturing business with encouraging return on investment metrics, stable long-term revenue
generation, and strategic positioning within India’s growing renewable energy and semiconductor supply chains.

12 Results & Outcomes

The engagement delivered measurable strategic value across multiple dimensions:

Business Impact Client Outcome
* Entry into high-growth advanced After reviewing NPCS’s comprehensive findings
manufacturing — covering technical feasibility, market

opportunity, financial viability and implementation
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Long-term demand from renewable energy
sectors

Strong institutional and industrial customer
base

Future scalability and technology
expansion potential

Strategic positioning in future-ready
industries

Risk Reduction Achieved

13

Validated technical feasibility before capital
commitment

Market demand confirmed through
structured analysis

Financial risks modeled and quantified
Implementation roadmap established

Client Testimonial

strategy — M/s. Godavari Commaodities Limited
expressed full confidence in the project’s long-
term commercial potential.

The client formally agreed to proceed with
implementation planning for the Silicon Ingots
Manufacturing Unit.

This outcome validates the effectiveness of
NPCS'’s structured feasibility methodology in
transforming industrial investment ideas into
actionable, bankable project plans.

14

Why Choose NPCS

“NPCS provided us with a structured feasibility assessment and valuable strategic insights
that enabled us to evaluate a future-oriented manufacturing opportunity with confidence.

Their technical expertise and market understanding significantly supported our investment
planning process.”

— M/s. Godavari Commodities Limited, Kolkata, West Bengal

NPCS stands as India’s most trusted industrial consultancy for entrepreneurs, MSMEs, startups, and large-scale
investors. Here is why industry leaders choose NPCS:

v Proven industrial expertise across 100+
manufacturing sectors

v Global market understanding with clients
in 50+ countries

v Data-driven feasibility backed by deep
industry research

v End-to-end project support from concept
to commissioning

v Risk mitigation through structured techno-
economic analysis

v 30+ years of uninterrupted industrial
consultancy excellence

v 30,000+ Detailed Project Reports across all
industries

v Bankable DPRs accepted by banks and
financial institutions

Vv Transparent, research-based investment
recommendations

v Dedicated team of engineers, economists &
market analysts
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15 Conclusion

Successful manufacturing investments require strong market understanding, technical validation, and
commercially viable planning. Through its comprehensive techno-economic feasibility assessment and strategic
advisory expertise, Niir Project Consultancy Services (NPCS) successfully helped M/s. Godavari Commodities
Limited identify a future-ready manufacturing opportunity aligned with industrial growth and long-term
sustainability.

The recommendation to establish a Silicon Ingots Manufacturing Unit reflects NPCS’s commitment to helping
entrepreneurs, MSMEs, startups, and industrial investors identify technically feasible, economically viable, and
growth-oriented manufacturing ventures through professionally developed Detailed Project Reports (DPRs) and
bankable feasibility studies.

This engagement stands as a testament to NPCS’s ability to deliver investor-grade consultancy that
builds confidence, reduces risk, and accelerates industrial investment decisions.

READY TO BUILD YOUR NEXT INDUSTRIAL PROJECT?

Partner with Niir Project Consultancy Services (NPCS) to transform your investment idea
into a profitable industrial venture.

www.niir.org | www.entrepreneurindia.co
™ info@niir.org & +91 9097075054
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