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Key Project Data
50MW 12-18M 2Types India

Plant Scale Ramp-Up Period Line Automation Target Region
Annual production capacity Realistic assumption: Semi-automated or Localized for Indian policy,
— module assembly line construction to full capacity automated module cost, and market structure
assembly

(G CAPEX varies significantly by region — land, building, infrastructure, and installation costs depend on state,
industrial zone, and proximity to ports. A single global benchmark does not apply.
Source: PVKnowHow / Jv.G. Technology GmbH



Why Generic Financial Models Falil in India

What Generic Models Assume What India Actually Requires

Stable, benchmark CAPEX figures (e.g., "USD X per e State-specific land, infrastructure, and labor costs

MW?") « BCD-adjusted input costs (cells, glass, backsheet)

Uniform BOM costs based on global spot prices

e PLleligibility modeled as conditional income stream

No tariff or import duty impact on raw materials ¢ ALMM compliance factored into market access

Linear ramp-up timelines without regulatory friction assumptions

Policy-neutral revenue projections e INR/USD exposure explicitly modeled in BOM

A model built on global averages will misrepresent both investment requirements and revenue potential in the
Indian market context.



Government-Driven Market Structure

PLI — Production Linked
Incentive

Subsidies tied to sales volume,
localization rate, and module
efficiency

Must be modeled as a conditional,
time-bound income stream — not

guaranteed revenue

Two tender tranches awarded;
operational capacity expected by
2026

WTO challenge risk: subsidy

conditions may evolve

ALMM — Approved List of
Models & Manufacturers

Mandatory registry for
government-backed project
procurement

List-1 (modules): active and
enforced; List-Il (cells): effective
June 2026

Non-listed manufacturers
excluded from the dominant
demand channel

ALMM registrationis a
prerequisite — not optional — for
market access

BCD — Basic Customs Duty

e 40% on imported modules; 25%
on imported cells (standard rates)

e Creates cost floor advantage for
domestic assemblers

e Directly inflates BOM costs for
manufacturers reliant on

imported cells

e Anti-dumping duty (ADD) adds a
further 23-30% tier on Chinese-
origin goods



CAPEX Localization — What Varies by Region

Production Machinery

A 20-50 MW turnkey line: typically
USD 1.5M-5M depending on
automation level

Semi-automated: lower upfront
cost; fully automated: lower cost-
per-module at scale

An experienced European turnkey
provider offers cost certainty —
critical for accurate modeling

Land & Building

Industrial land costs vary sharply:
Gujarat and Tamil Nadu
significantly cheaper than
Maharashtra corridors

Factory construction cost depends
on local labor and material prices

Building layout affects both initial
CAPEX and long-term operational
efficiency

Installation & Commissioning

Requires specialized engineers —
often partially provided by the
turnkey line supplier

Utility connections (power, water,

HVAC) are state-dependent in cost
and timeline

Contingency reserve: typically 10-
15% of total CAPEX is standard
practice

(@ Proximity to a major port (e.g., Mundra, Gujarat or Chennai, Tamil Nadu) significantly reduces ongoing raw material import costs

— alocation decision with long-term OPEX consequences.



OPEX Drivers — Recurring Cost Structure

BOM — Bill of Materials

Largest single OPEX
component — solar cells, glass,
backsheet, frame, JB

Cells often priced in USD >
INR/USD exposure is a direct
cost risk

Imported cells subject to BCD
(25%) + potential ADD (23-30%)

Domestic cell sourcing required
post ALMM List-ll June 2026)

Labor & Utilities

Labor cost advantage in India:
significant vs. European
benchmarks

Semi-automated 50 MW line:
typically 50-100 production
staff

Power cost varies by state —
critical for energy-intensive
lamination and stringing

On-site solar installation can
reduce long-term energy OPEX

Logistics & Certification

Inland transport cost depends
heavily on plant location relative
to ports

BIS certification (domestic) and
IEC certification (export):
mandatory, not optional

ALMM registration involves
testing, factory inspection, and
periodic audit costs

Certification timelines must be
included in ramp-up schedule



Policy Impact on Profitability
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: BCD ALMM :
PLI Incentive Protection Access Net Margin

Each policy lever operates independently but interacts with the others. A manufacturer who qualifies for PLI but fails ALMM registration cannot
access the dominant procurement channel. A plant ineligible for PLI cannot offset elevated BOM costs from BCD-affected inputs. All three must
be modeled simultaneously.



Common Financial Modeling Mistakes

1 Treating PLI as Guaranteed Revenue

PLI disbursements are conditional on production volumes, localization rates, and efficiency thresholds — they are contingent, not fixed
income

2 Ignoring Currency Risk on BOM

Solar cells are frequently priced in USD; INR depreciation directly raises OPEX — hedging costs or buffers must be included

3 Using a Single CAPEX Benchmark

Land, construction, and installation costs vary significantly by Indian state — a single "per MW" global figure is structurally misleading

4 Assuming ldeal Timelines

Regulatory approvals, ALMM registration, BIS/IEC certification, and machine commissioning all introduce delays — 12-18 months is a realistic
minimum ramp-up assumption

5 Omitting Working Capital Requirements

3-6 months of OPEX should be held as working capital to bridge the period before consistent revenue streams are established



Investment Risks & Mitigation

Risk Category

Policy Risk

Input Cost Risk

Currency Risk

Ramp-Up Risk

Competitive Risk

Supply Chain Risk

Specific Risk

ALMM suspension / reinstatement cycles
disrupt demand planning

BCD-elevated cell costs compress margins if
PLI not secured

INR/USD fluctuation inflates USD-priced raw
materials

Delays in commissioning, certification, or
regulatory approvals

Module overcapacity (120+ GW listed vs.
~40-50 GW annual demand)

Cell shortage risk post ALMM List-II
enforcement (June 2026)

Mitigation Approach

Model conservative ALMM-on scenario;
include dual-channel revenue (govt + C&l)

Evaluate domestic cell sourcing; model BOM
sensitivity to duty changes

Build hedging cost or FX buffer into OPEX;
stress-test at INR +10%/-10%

Use 12-18 month ramp-up in base case;
contingency reserve of 10-15% CAPEX

Target ALMM-listed, PLI-supported niche;
prioritize product differentiation

Secure long-term cell supply agreements;
evaluate vertical integration path



Benchmarking: Semi-Automated vs. Automated Line

Criterion

Line Investment
Labor Requirement
Throughput

PLI Compatibility

ALMM Pathway

Ramp-Up Risk

Semi-Automated (50 M\W)

Lower upfront; suitable for new entrants
~50-100 production staff

~100-300 modules/hour

Eligible if efficiency and localization thresholds
met

Achievable; requires same testing/registration
process

Higher operator dependency during scale-up

Fully Automated (50 MW+)

Higher upfront; lower cost-per-module at scale
Reduced headcount; higher skill profile

Up to ~600 modules/hour

Better positioned for efficiency-based PLI tiers

Achievable; quality consistency may ease audit
process

Lower process variance; consistent output
earlier

[) For afirst-time Indian manufacturing entrant, a semi-automated 50 MW line typically offers the best balance between initial investment
and production quality. A proven turnkey manufacturing concept reduces the learning curve significantly.



Strategic Conclusion

Localize the Model

CAPEX, OPEX, and revenue
assumptions must be built from
Indian state-specific inputs — not
adapted from global benchmarks

2

Policy as Core Assumption

PLI, ALMM, and BCD are not
peripheral adjustments — they are
foundational variables that define

project viability

3

Model Risk, Not Just Return

Currency exposure, supply chain
gaps, ramp-up delays, and
certification timelines must be

stress-tested — not footnoted

@ A proven turnkey manufacturing concept — with on-site training and factory methodology included — reduces
execution risk and shortens the path from investment to full production for new market entrants in India.
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