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Executive Summary

RESEARCH EXCELLENCE, ECONOMIC RESILIENCE,
& SUSTAINABLE INNOVATION

T 4 \ [——_-—\ P —
od RESEARCH ECONOMIC i SUSTAINABLE
EXCELLENCE RESILIENCE INNGVATION

Al POWERED |
MINI DATA CENTRE |

This white paper presents a deployment-oriented blueprint for scalable mini Al data centres
tailored to universities, Al research laboratories, and smart-city-linked micro data centre
environments. With architecture-first guidance, focusing on capability, utilisation, energy
efficiency, and institutional relevance.

The target sector is primarily higher education institutions, Al research laboratories, and micro
data centres supporting smart city infrastructure. These environments process workloads
ranging from terabytes of real-time edge data to petabyte-scale analytics for meteorological
forecasting, genomic sequencing, and large institutional databases.

Nija Venture Impacts proposes a four-tier starting model built around enterprise-grade Al
servers. The architecture is designed to help universities establish sovereign on-premise compute
capacity for multilingual large language model development, campus digital twins, scientific
modelling, healthcare prediction, and precision agriculture.

The infrastructure strategy is further strengthened through partnership alignment with Tron, a
Taiwanese technology company specialising in Al infrastructure, eMobility, batteries, and BESS.
This supports a more credible hardware and energy ecosystem narrative for institutional buyers.
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India's Al Infrastructure Imperative

Indian universities face a structural impediment to advanced research: prevailing cloud GPU
costs, ranging from %5 to ¥15 per GPU-hour, impose prohibitive financial barriers on academic
institutions, while concurrent data sovereignty considerations introduce material risks to the
integrity and governance of sensitive research data. The establishment of locally administered
GPU clusters represents a strategic intervention to address this gap - enabling institutional
autonomy, cost efficiency, and research continuity at scale.

Ten Priority Use Cases of National Significance

On-premise Al infrastructure unlocks a portfolio of high-impact research domains with direct
relevance to India's developmental priorities:

1. Multilingual Large Language Models - Development of NLP systems spanning all 22
constitutionally scheduled languages, addressing critical gaps in digital language
inclusion.

2. Agricultural Yield Prediction - Deployment of predictive models serving approximately
120 million farm households, supporting food security and agrarian resilience.

3. Tuberculosis Diagnostics - Al-assisted diagnostic frameworks targeting India's
disproportionate TB burden, which accounts for 26% of global cases.

4. Hydrometeorological Modelling - Advanced monsoon and flood prediction systems
aimed at mitigating the approximately ¥2.5 lakh crore in annual economic losses
attributable to climate-related events.

5. Adaptive Learning Platforms - Personalised education technologies, aligned with the
growing institutional acceptance across 60% of Indian Higher Education Institutions.

6. Campus Digital Twins - Simulation environments enabling real-time energy optimisation
across physical campus infrastructure.

7. Predictive Infrastructure Maintenance - Data-driven maintenance frameworks for
residential and institutional facilities, reducing unplanned operational disruptions.

8. Pharmaceutical Discovery - Computational research pipelines accelerating the
development of affordable generic medicines in alignment with national public health
objectives.

9. Smart City Prototyping - Applied Al models for urban systems including traffic flow
optimisation and integrated waste management.

10. Precision Agriculture - Multi-modal Al systems integrating drone imagery and
satellite data to enhance crop management and resource efficiency.

Projected Societal Return on Investment

Beyond direct research outputs, this infrastructure is anticipated to generate substantial human
capital and economic dividends: training in excess of 500 students annually in advanced Al
competencies; catalysing a minimum of 50 faculty-led research projects; and incubating more
than 10 deep-technology startups - collectively contributing to India's broader ambition of
becoming a self-reliant Al innovation ecosystem.
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Strategic Positioning and Sector Focus

The proposed mini data centre architecture is intended for institutions seeking compute
sovereignty, improved research data utilisation, reduced dependence on external cloud
platforms, and stronger long-term alignment with grants, innovation programs, and industry
collaboration.

Solar Integration and Operational Impact

The integration of solar energy infrastructure is projected to yield a 40% reduction in operational
expenditure, while simultaneously enabling compliance with prevailing ESG frameworks and
facilitating eligibility for MeitY Green Certification - positioning the institution as a leader in
sustainable digital infrastructure.

Security and Regulatory Compliance

A comprehensive security architecture has been designed in alignment with NCIIPC guidelines
and the Digital Personal Data Protection (DPDP) Act, ensuring that all operational and data
governance practices meet national critical infrastructure standards.

Financial Viability and Return on Investment

The incorporation of green energy incentives, combined with a 20% premium applicable to green
GPU rental services, accelerates the projected payback period from 3.03 years to 2.33 years -
representing a meaningful improvement in capital recovery timelines and long-term financial
sustainability.

Strategic Use Cases and Revenue Architecture

This framework supports the deployment of ten high-impact use cases across academic,
research, and industrial domains. The associated revenue model is structured across three
diversified streams: student access fees, contributing 50% of projected revenue; research grants,
accounting for 30%; and industry partnerships, comprising the remaining 20% - ensuring a
balanced and resilient funding base aligned with the institution's mission.

Dimension Definition

Higher education institutions, Al research laboratories, and micro

Primary sector . L
y data centres supporting smart city infrastructure.

From terabytes of real-time edge computing data to petabytes for
Data transaction scale meteorological forecasting, genomic sequencing, and massive
database analytics.

Campus digital twins, multilingual native LLM training, predictive
Institutional utilisation modelling for healthcare, precision agriculture, scientific
computing, and high-volume analytics.

Leasing idle GPU compute as GPU-as-a-Service, using robust
Monetization pathways compute infrastructure to secure government research grants,
and executing industry-academia collaborative projects.

A sovereign and institutionally controlled Al platform that
Strategic outcome expands teaching, research, incubation, and applied innovation
capacity.
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Preliminary Technical Architecture

The following preliminary architectural blueprints define the base configurations for Tier 1, Tier 2,
Tier 3, and Tier 4. These are intended as clean reference architectures and may be tuned further

based on workload mix, thermal envelope, power availability, and institutional growth plans.

Tier

Tier 1

Tier 2

Tier 3

Tier 4

Form Factor

Entry / University
Node

2U Enterprise Al
Server

Advanced / Mini DC
4U Enterprise Al
Server

Regional HPC Node

8U Enterprise Al
Server

National Al Cluster
(Full Rack Deploy)

GPU

4x NVIDIA
L40S or RTX
PRO 6000
(Enterprise
PCIe GPUs)

8x NVIDIA
L40S or RTX
PRO 6000

8x NVIDIA
H100 SXM5

16x NVIDIA
H200 SXM5

CPU

Dual Intel
Xeon 6
Processors

Dual AMD
EPYC 9005
Series

Dual AMD
EPYC 9005
Series (96-
core)

Quad AMD
EPYC 9005
Series (96-
core)

Memory / .

Storage Networking

512GB DDR5  100Gbps

~15TB NVMe  Ethernet

1TB DDR5

e 20

30TB NVMe

2 TB DDR5

50-60TB 00 Gbps

NVK/I + 200 InfiniBand
N HDR

TB SAN

4 TB DDR5 800 Gbps

100 TB NVMe InfiniBand

+500 TB SAN  NDR

Tier 2 key highlight: The advanced tier can integrate an Al-driven Dynamic Thermal Management
module. This can reduce CPU power consumption by up to 40% and GPU power consumption by up
to 20% without impacting performance, materially supporting a campus objective of reducing
overall operating expenditure by more than 40% when paired with disciplined energy design and

optional solar integration.

Scope of Application for Universities

Tier

Tier 1

Tier 2

Target deployment

Single university departments,

innovation cells, or small
research laboratories.

Centralized computing resource

pool for core university data

centres.

Primary use cases

Al education and training, small-
model fine-tuning, small-to-mid
scale Al inference, virtual
desktop infrastructure, and
digital content creation.

Mid-scale generative Al and LLM
training, scientific computing and
HPC, crop yield prediction,
climate and flood modelling,
large-scale campus digital twins,
and massive data analytics.

This two-tier approach allows institutions to start with a department-scale node and graduate

toward a campus-wide shared compute utility. It also provides a realistic procurement path for

universities that must stage infrastructure over multiple budget cycles.
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Scope of Application of higher tiers

Tier

Tier 3

Tier 4

Target deployment

Regional HPC, large model
training

National Al research
infrastructure

Operational Transformation: Before vs After

State

Before deployment

After deployment

Institutional reality

Primary use cases

Large-scale LLM pre-training and
fine-tuning, multi-institutional
federated research, advanced
drug discovery and genomic
sequencing, real-time
hydrometeorological simulation,
regional smart city infrastructure
modelling, and high-throughput
medical imaging diagnostics.

Foundation model development
and sovereign LLM training,
national-scale climate and
disaster response modelling,
multi-omics research and
precision medicine at population
scale, cross-institutional deep-
tech R&D, defence and critical
infrastructure Al simulation, and
large-scale autonomous systems
development.

Heavy dependence on external cloud compute, recurring budget
leakage, latency and data sovereignty concerns, and limited institutional
control over research-sensitive datasets.

On-premise sovereign Al infrastructure with stronger data control,
predictable local performance, better alignment to research workflows,
and materially lower operating costs when combined with solar
integration and the optional Axiado DTM / DVFS energy optimisation

module.

The economic relevance of this shift lies not only in cost avoidance, but in the institutional
multiplier effect. A university with reliable on-premise Al infrastructure can train more students,

accelerate faculty research, improve grant competitiveness, and create a stronger pipeline for

startup incubation and industry engagement.

In practical terms, this architecture supports deployment scenarios such as multilingual native
LLM development, predictive healthcare modelling, precision agriculture workflows, smart-
campus control systems, and data-intensive scientific computation that would otherwise remain

constrained by cloud cost or data jurisdiction concerns.
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Energy, Cooling and Sustainability Considerations

Energy design is a foundational component of the proposed mini data centre strategy. The
objective is not only to run Al infrastructure, but to run it efficiently, predictably, and within the
environmental constraints of university campuses and urban smart-city edge deployments.

* Optional solar integration can reduce grid dependence and improve resilience for institutions
with rooftop or adjacent land availability.

* Tier 2 is specifically suited to Al-driven Dynamic Thermal Management integration, enabling
measurable reductions in CPU and GPU energy draw without compromising performance.

* A mixed power architecture can be paired over time with battery energy storage system
integration for improved continuity and better utilisation of renewable generation.

* The overall infrastructure strategy aligns with future-ready campus sustainability goals,
especially where universities seek lower power usage effectiveness, reduced operating
expenditure, and stronger ESG positioning.

For institutions exploring a broader energy stack, the infrastructure can be positioned to work
alongside solar systems and future BESS deployments and related energy ecosystem
components.

Power and Cooling Infrastructure

Robust power and cooling infrastructure is a foundational prerequisite for sustained Al cluster
operations. The specifications outlined below are calibrated to each deployment tier, ensuring
that power delivery, backup resilience, and thermal management scale proportionally with
computational load.

Power Infrastructure Requirements

Each tier is provisioned with dedicated Power Distribution Unit (PDU) capacity, Uninterruptible
Power Supply (UPS) backup, and diesel generator support. Redundancy configurations follow
established data centre standards - N+1 for Tier 1 and Tier 2 deployments, and full 2N (fully
redundant) architecture for Tier 3 and Tier 4, reflecting their critical operational status.

. PDU UPS Diesel
Tier . Redundancy
Capacity Backup Generator
Tier 1 - Entry / University 20 kVA (10-min
20 kw ) 25 kVA N+1
Node bridge)
Tier 2 - Advanced / Mini DC 30 kW 30 kVA 40 kVA N+1
Tier 3 - Regional HPC Node 45 kw 50 kVA 60 kVA 2N
Tier 4 - National Al Cluster 70 kW 80 kVA 100 kVA 2N
8727
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Cooling Strategy and Efficiency Targets

Cooling architecture is among the most consequential determinants of long-term operational
cost and energy efficiency. The Power Usage Effectiveness (PUE) metric - the ratio of total facility
energy to IT equipment energy - serves as the primary efficiency benchmark across all tiers.
Lower PUE values indicate superior energy efficiency and directly reduce recurring operational
expenditure.

PUE Capital

Tier Cooling Technology Target Expenditure

Tier 1 - Entry / University Precision Air Conditioning (CRAC
1.4-16 RT15lakh

Node units)

Tier 2 - Advanced / Mini DC  Hybrid Air / Liquid Cooling 1.3-1.5 <T23lakh
Tier 3 - Regional HPC Node  Direct-to-Chip Liquid Cooling 1.1-13 RT45lakh
Tier 4 - National Al Cluster  Full Immersion Cooling 1.05-1.15 %75 lakh

Liquid versus Air Cooling: Financial Considerations

While liquid cooling solutions carry an upfront capital cost approximately twice that of equivalent
air-based systems, they deliver operational expenditure savings of up to 50%, driven by
substantially improved thermal transfer efficiency and reduced dependency on ambient air
conditioning. In the context of Bengaluru's prevailing climate - where ambient temperatures
regularly reach 35°C - the thermal load placed on conventional air cooling infrastructure is
considerable. Factoring in local energy tariffs and operating conditions, liquid cooling
installations are projected to achieve full capital payback within approximately two years,
presenting a compelling total-cost-of-ownership case for Tier 3 and Tier 4 deployments in
particular.
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Green Power Integration

The integration of on-site solar generation represents a foundational element of the
infrastructure's sustainability strategy, directly addressing both operational cost reduction and
institutional ESG commitments. Each deployment tier is provisioned with a dedicated solar
architecture, scaled proportionally to its power draw, physical footprint, and storage
requirements.

Solar Architecture by Deployment Tier

Rooftop photovoltaic installations are specified for each tier, with battery energy storage systems
(BESS) sized to ensure continuity of operations during grid outages and peak-tariff periods.
Capital expenditure figures reflect end-to-end Engineering, Procurement and Construction (EPC)
costs, inclusive of panels, inverters, mounting structures, and battery storage.

Tier Solar Capacity Rooftop Area Required Battery Storage Approximate Capital

(BESS) Expenditure
Tier 1 - Entry/
) ) 15 kWp 150 sq. m 50 kWh ¥20 lakh
University Node
Tier 2 - Advanced /
. 22 kWp 225sq. m 75 kWh ¥30 lakh
Mini DC
Tier 3 - Regional
g 35 kWp 350sg. m 120 kWh T48 lakh
HPC Node
Tier 4 - National Al
52 kWp 500 sg. m 180 kWh T72 lakh

Cluster

Financial Impact of Solar Integration

The economic case for solar integration extends well beyond energy cost avoidance. Across all
deployment tiers, the combination of operational savings, government subsidies, carbon credit
monetisation, and efficiency-linked incentives produces a compelling investment profile.

Financial Metric Detail

Operational Expenditure 40% reduction in energy-related opex; approximately 322 lakh per

Savings annum at Tier 4
Capital Subsidy ¥30,000 per kWp under Central Financial Assistance schemes;
(MNRE/CFA) equivalent to 15 lakh at Tier 4 (52 kWp)

Internal Rate of Return  +5% to +8% improvement across tiers, net of solar capex, when
Uplift modelled over a 10-year horizon

) Estimated ¥20-40 lakh over the asset lifecycle, based on approximately
Carbon Credit Revenue ) .
2,000 tCO,e of avoided emissions
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Energy Efficiency and Certification Outcomes

Solar integration, in conjunction with the liquid cooling architecture specified at higher tiers,
produces a measurable improvement in Power Usage Effectiveness. The facility-wide PUE is
projected to improve from a baseline of 1.4 - typical of conventional air-cooled, grid-dependent
deployments - to 1.15 under the fully optimised solar-plus-liquid-cooling configuration.

This efficiency profile meets the threshold criteria for MeitY Green Data Centre Platinum
Rating, the highest classification under the Ministry of Electronics and Information Technology's
Green Data Centre Policy. Achieving this designation not only reinforces the institution's
sustainability credentials but also unlocks preferential treatment under future government
procurement frameworks and positions the facility as a benchmark for energy-efficient academic
Al infrastructure in India.
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Security, Governance and Data Sovereignty

Because the target institutions may handle research data, health-related datasets, student
information, and strategic public-sector collaborations, the deployment blueprint should be
governed by an enterprise-grade security baseline.

Control area Recommended baseline

Controlled access, surveillance, environmental
Physical security monitoring, and rack-level protection within the
university or mini data centre environment.

Segmentation, high-speed enterprise networking,
Network security zero-trust access pathways, and secure east-west
traffic management.

Encryption at rest and in transit, institutional role-
based access, auditable key management, and

Data protection retention policy enforcement.

Patch discipline, monitoring, incident response,
Operational governance backup policy, and defined change-control
procedures for research infrastructure.

Support for local retention of sensitive data and
Data sovereignty alignment with national and institutional data
handling requirements.

A local deployment model offers a strong advantage for data sovereignty: universities retain
tighter custody over strategic datasets while still enabling high-performance compute access for
researchers, students, and approved partners.

Data Security Framework

The security architecture governing this infrastructure has been designed in full alignment with
national regulatory standards, incorporating both physical and cyber-security controls
commensurate with the sensitivity of academic, research, and institutional data processed within
the cluster environment.

Physical Security - Tier-III Compliant

Physical access controls are structured across three discrete security zones, ensuring that
unauthorised access is mitigated at every layer of the facility perimeter.

Domain Specification

Biometric and RFID dual-factor authentication; mantrap entry systems;
Access Control ) ) )
three-tier zoning architecture

24/7 Al-assisted CCTV monitoring with 90-day footage retention and

Surveillance . . .

facial recognition capability
Environmental Integrated smoke, heat, and flood detection sensors; FM-200 clean-agent
Monitoring fire suppression system
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Cybersecurity Architecture - Aligned with NCIIPC 8 Pillars

The cybersecurity framework is structured in accordance with the eight-pillar guidelines issued by
the National Critical Information Infrastructure Protection Centre (NCIIPC), ensuring that all
systems meet the standards required for critical digital infrastructure.

Security Domain Implementation

Network Security Zero-trust VLAN segmentation; Web Application Firewall (WAF)

AES-256 encryption with FIPS-140 compliance across data at rest, in transit,
and in use

Data Protection

Multi-Factor Authentication (MFA) and Role-Based Access Control (RBAC);

Access Control o )
privileged session management

AlI-Specific N . , :

Model poisoning detection mechanisms; Al output watermarking
Controls
Incident Security Information and Event Management via Splunk (SIEM); critical
Response vulnerability patching within 48 hours
Compliance CERT-In mandated breach notification within 6 hours of incident detection

Hardware Security Modules (HSMs); 90-day cryptographic key rotation;
Key Management ) ) .
comprehensive audit trails

Penetration i .
Testi Quarterly external penetration assessments; annual red-team exercises
esting

Regulatory Compliance Posture

Collectively, these measures position the institution in compliance with the Digital Personal Data
Protection (DPDP) Act, CERT-In incident reporting directives, and NCIIPC critical infrastructure
guidelines - establishing a security posture appropriate for an institution handling sensitive
research data, student records, and industry partner intellectual property at scale.
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Financial Modelling and Return on Investment Analysis

The following financial model presents a comprehensive assessment of capital requirements,
revenue potential, and return on investment across all four deployment tiers. All figures are
denominated in Indian Rupees (¥ Crore) unless otherwise stated, and are based on conservative
assumptions validated against current market procurement rates and comparable institutional
deployments.

Capital Expenditure Breakdown

Total capital expenditure encompasses six primary cost categories: compute and storage
hardware, power and cooling infrastructure, security and networking systems, physical space
retrofit, solar energy integration, and project management. The table below presents the
approximate capex profile for each tier.

(As per February 2026 prices, as a percentage of expenditure)

Expenditure Category Tier 1 (%) Tier 2 (%) Tier 3 (%) Tier 4 (%)
Hardware (GPU, CPU, RAM, Storage) 37% 38% 42% 42%
Power and Cooling Infrastructure 16% 16% 17% 18%
Security and Networking 10% 10% 10% 10%
Physical Space Retrofit 6% 6% 6% 6%

Solar Integration (EPC + BESS) 21% 21% 17% 17%
Project Management and Commissioning 10% 9% 8% 7%
Total Capital Expenditure 100.0% 100.0% 100.0% 100.0%

Hardware remains the single largest capital component across all tiers, reflecting the cost
concentration associated with enterprise-grade GPU procurement, compute-density optimisation,
and associated memory and storage systems. Solar integration and power infrastructure
continue to form the second most significant expenditure block, though this category should be
understood not merely as a capex burden, but as a strategic enabler of lower long-term
operating cost, improved sustainability positioning, and stronger alignment with emerging
green-infrastructure priorities.

It is also notable that capital scaling remains broadly efficient relative to capacity expansion.
Although absolute expenditure rises materially across tiers, larger deployments continue to
benefit from better infrastructure utilisation, greater monetisation flexibility, and the distribution
of fixed facilities and commissioning costs across a broader compute base. This underpins the
stronger return characteristics observed at higher tiers.
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Revenue Streams and Projections

Revenue generation is structured across two primary streams: GPU rental income, priced at the
green premium rate of ¥2.40 per GPU-hour in recognition of the facility’s solar-powered, low-PUE
operating profile, and research grant income derived from competitive institutional and
government funding. A third stream - industry partnerships - is projected to contribute
incrementally from Year 2 onwards and is conservatively excluded from the base-case model
below.

Revenue Source Tier 1 (X Cr/yr) Tier 2 (X Cr/yr) Tier 3 (X Cr/yr) Tier 4 (X Cr/yr)
GPU Rental Income (@ 2.40/hr,
. 1.00 1.50 2.25 3.40
green premium)
Research Grants 0.50 0.75 1.25 2.00
Total Annual Revenue 1.50 2.25 3.50 5.40

(Rupee figures in crores per year)

Revenue scalability remains a distinguishing feature of the model. Tier 4 generates approximately
3.6 times the annual revenue of Tier 1 at approximately 4.3 times the capital cost, indicating that
larger deployments continue to improve revenue density and monetisation depth, even under
the revised capital structure. This dynamic materially strengthens the investment case for
institutions with the appetite, ecosystem access, and infrastructure readiness to pursue higher-
tier deployments.

Return on Investment - Five-Year Percentage-Based Assessment

The ROI framework has been formulated to express return performance primarily in percentage
terms, while remaining anchored to the underlying five-year cash flow assumptions. A 12%
discount rate has been retained, consistent with the weighted average cost of capital applicable
to institutional infrastructure investments of this nature. All projections continue to assume a
conservative operating environment with realistic sensitivity to utilisation, grant conversion, and
operating variance.

ROI Metric Tier 1 Tier 2 Tier 3 Tier 4

Approximate 5-Year ROI 30% 35% 35% 37%

Internal Rate of Return (IRR) 23% 27% 31% 36%

Return Multiple on Invested Capital (5-Year) 1.30x 1.35x 1.35x 1.37x

Estimated Payback Period 3.03 years 2.77 years 2.56 years 2.33 years

Discount Rate Applied 12% 12% 12% 12%
15727
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Interpretation of Returns

The proposed model demonstrates that the infrastructure remains financially attractive across all
four tiers even after the 50% increase in capital assumptions. On a five-year basis, the projected
return on investment ranges from approximately 30% at Tier 1 to 37% at Tier 4. While this
represents a moderation relative to the earlier base case, it nonetheless confirms that the
commercial viability of the project remains intact under a materially more conservative capex
structure.

Internal Rate of Return remains strong across the deployment spectrum, ranging from 23% to
36%. This continues to sit materially above the 12% discount rate applied within the model,
indicating that each tier remains economically defensible when evaluated against the capital
hurdle rate typically applied to strategic institutional infrastructure. From a capital allocation
perspective, this is significant: the project continues to offer positive spread over cost of capital
even after upward revision of the investment requirement.

Payback performance also remains favourable. The estimated payback period declines
progressively from 3.03 years at Tier 1 to 2.33 years at Tier 4, underscoring the increasing
efficiency that accompanies larger deployments. This shortening of the recovery cycle is driven by
improved revenue density, stronger asset utilisation, and the spreading of non-compute
overhead across more commercially productive infrastructure.

The cross-tier gradient is particularly important. Higher tiers do not merely entail greater
expenditure; they deliver improved capital productivity. As deployment scale increases, the
institution acquires not only additional compute capacity but also greater flexibility to serve
multiple demand segments simultaneously, including incubated startups, internal research
groups, external collaborators, industry partners, and specialised Al programmes. It is this multi-
channel monetisation capability that supports the progressively stronger return profile at Tier 3
and Tier 4.

Strategic Financial Conclusion

Taken as a whole, the proposed financial model supports a clear conclusion: even under a
substantially elevated capital assumption, the proposed Al infrastructure continues to present a
credible and attractive return profile. The investment case remains supported not only by direct
monetisation through compute access and research-linked income, but also by broader
institutional outcomes, including improved innovation capacity, stronger grant competitiveness,
enhanced ecosystem relevance, and long-term strategic positioning in advanced Al
infrastructure.

For institutions seeking a measured entry point, Tier 1 and Tier 2 remain viable and commercially
rational starting points, offering positive five-year ROI, acceptable payback periods, and
investment returns above the assumed hurdle rate. For institutions with greater strategic
ambition and stronger ecosystem participation, Tier 3 and Tier 4 provide superior monetisation
leverage, faster capital recovery, and stronger long-term platform value.
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Accordingly, the investment case should be understood not as a narrow infrastructure purchase,
but as a strategic platform deployment capable of generating both direct financial return and
broader institutional value over a multi-year horizon.

Risk Assessment and Mitigation Framework

A structured risk assessment has been undertaken across the principal categories of operational,
financial, and security risk applicable to the proposed deployment model. Risks are scored on a
composite Likelihood x Impact matrix, with each dimension rated on a scale of 1 to 5, yielding a
maximum raw score of 25 per risk. Scores are evaluated both prior to and following the
application of designated mitigation measures, allowing the institution to assess not only the
gross exposure associated with advanced Al infrastructure, but also the extent to which
disciplined design, governance, and operating controls can reduce that exposure to a
manageable residual level.

The analysis below presents the four highest-consequence risks identified for a Tier 4
deployment, together with the corresponding reduction achieved through mitigation. In light of
the revised capital structure and updated ROI framework, the financial exposure descriptions
have been aligned to focus on return compression, operating margin sensitivity, procurement
risk, and regulatory-security exposure rather than fixed legacy figures.

Risk Scoring Matrix

Risk Category Financial Exposure (Tier 4) Pre-Mitigation Post-Mitigation Risk

Score Score Reduction
. Compression of IRR and extension
Utilisation )
of payback period under lower- 20 6 70%
Shortfall L
than-expected compute utilisation
Upward pressure on operating
Power Cost margins arising from electricity
. , . . 16 6 63%
Inflation tariff escalation and cooling-cost
variability
. Procurement overrun risk during
GPU Price o )
Volatilit hardware acquisition, expansion, 15 6 60%
ili
y or deferred scale-up cycles
Operational disruption, requlator
Cybersecurity P p g Y
Breach exposure, reputational damage, 12 4 67%
and potential financial liabilities
c 64%
Total Portfolio High 145 52 .
reduction
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The aggregate portfolio risk score declines from 145 to 52, representing an overall 64%
reduction following the application of mitigation controls. This shifts the portfolio from a high
initial exposure profile to a substantially more manageable residual position, consistent with
comparable institutional infrastructure investments where strong design discipline, governance
controls, and operational safequards are embedded from inception.

Mitigation Strategies by Risk Category

Utilisation shortfall remains the most material commercial risk. Because the return profile of
the infrastructure is closely linked to sustained GPU utilisation, lower-than-expected demand
from startups, research groups, incubated ventures, or external collaborators would place
downward pressure on IRR and extend the effective payback period. This risk is particularly
relevant during the early operating phase, before demand aggregation and ecosystem
participation reach steady state. It is mitigated through phased deployment, anchor-tenancy
commitments, multi-segment demand planning, startup ecosystem onboarding, and structured
partnerships with academic, industrial, and government stakeholders.

Power cost inflation constitutes the second major risk category. Even in a partially solar-
integrated environment, grid dependency, cooling loads, and tariff volatility can materially affect
operating margins over time. This risk is mitigated through a combination of solar and battery
integration, energy-aware scheduling, power-density optimisation, thermal management
controls, and disciplined infrastructure sizing aligned to actual workload demand rather than
speculative peak assumptions.

GPU price volatility remains a meaningful capital risk, particularly in environments characterised
by supply-chain uncertainty, semiconductor pricing cycles, foreign exchange pressure, and
procurement lead-time variability. This risk is mitigated through advance procurement planning,
approved vendor frameworks, phased hardware ordering, configuration standardisation, and the
use of reference architectures that reduce redesign risk during scale-up or substitution.

Cybersecurity breach represents the most significant non-financial risk in strategic terms, given
the sensitivity of AI workloads, research data, institutional systems, and government-linked
project environments. The consequences of a serious breach may include service disruption,
compliance failures, reputational harm, and financial liabilities. Mitigation requires a defence-in-
depth posture incorporating zero-trust segmentation, strong access controls, endpoint and
workload hardening, security monitoring, vulnerability management, backup and recovery
discipline, and formal incident response procedures.

Mitigation Principles

The mitigation framework is designed around five institutional control principles:

1. Phased capital commitment, so that infrastructure is scaled in line with verified demand
rather than speculative capacity assumptions.

2. Multi-channel monetisation, ensuring that financial performance does not rely on a
single user segment or revenue stream.
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3. Energy and thermal optimisation, reducing exposure to utility-cost volatility and
improving operating resilience.

4. Procurement discipline and architecture standardisation, limiting exposure to supply-
chain shock, redesign inefficiency, and vendor fragmentation.

5. Security-by-design governance, ensuring that institutional, research, and startup
workloads can be hosted within a controlled and auditable environment.

Strategic Risk Conclusion

Taken together, the risk analysis indicates that the proposed infrastructure is not low-risk in an
absolute sense; rather, it is a strategic infrastructure asset whose risk profile becomes acceptable
when paired with disciplined governance, phased execution, and appropriate technical controls.
The most important observation is that the principal risks are neither unusual nor
unmanageable. They are characteristic of advanced compute infrastructure and can be materially
reduced through prudent planning and institutional operating maturity.

Accordingly, the project should not be evaluated solely on the presence of initial risk factors, but
on the degree to which those risks can be anticipated, controlled, and contained. On that basis,
the post-mitigation profile remains compatible with institutional adoption and supports the
broader financial and strategic rationale set out in the preceding sections.
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Implementation Approach

Phase Timeline Focus

Workload discovery, power and
thermal assessment, facility
readiness review, and selection
of the appropriate initial tier.

Phase 1 Assessment

Detailed configuration locking,
networking and storage
Phase 2 Architecture planning, security baseline
definition, and deployment
sequencing.
Server installation, networking
integration, initial validation,
Phase 3 Deployment operational testing, and user
onboarding for departments or
central teams.

Utilisation tracking, monetization
pathway activation, energy

Phase 4 Optimization optimisation tuning, and
planning for scale-out from Tier 1
to Tier 2 or beyond.

A staged implementation path helps institutions avoid overbuilding on day one. It also improves
procurement clarity by linking infrastructure growth to actual workload adoption, research
demand, and monetization readiness.

Implementation Roadmap — 12-Month Deployment Framework

Q1 Q2 Q3 Q4

Phase 1 — Foundation & Planning

Sequential Phase Execution

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l M12
Timeline

Implementation Roadmap: A Phased 12-Month Deployment Framework

The deployment of on-premise Al infrastructure is structured across four sequential phases, each
with defined objectives, enabling progressive de-risking of capital expenditure while ensuring
institutional readiness at every stage of scale-up.
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Phase 1 - Foundation and Planning (Months 1-3)

The inaugural phase establishes the institutional, technical, and financial preconditions for
deployment. Key activities include a comprehensive power infrastructure audit and solar
feasibility assessment to determine renewable energy integration potential. Concurrently, the
institution will initiate the MeitY Tier-II Data Centre Certification process, ensuring regulatory
compliance from the outset. On the funding front, efforts will be directed toward securing 50% of
capital expenditure through applicable government schemes, including UGC grants and the
AIRAWAT programme, thereby materially reducing the institution's upfront financial exposure.

Phase 2 - Tier 1 Infrastructure Build (Months 4-6)

With planning outputs validated, Phase 2 transitions into physical infrastructure deployment.
Hardware procurement will be executed with a preference for domestically sourced components,
in alignment with the Make in India mandate. Simultaneously, a rigorous security hardening
protocol will be implemented across all system layers, consistent with NCIIPC and DPDP
compliance requirements. Solar EPC (Engineering, Procurement and Construction) contracts will
be awarded during this phase, with net metering arrangements established to enable energy
cost recovery from the outset of operations.

Phase 3 - Go-Live, Utilisation and Expansion (Months 7-9)

Phase 3 marks the commencement of live operations, with a target utilisation rate of 70%
established as the primary performance benchmark for this period. Achievement of this
threshold will serve as the formal trigger for Tier 2 expansion, ensuring that scale-up decisions
are data-driven and financially justified. Revenue operations will be initiated during this phase,
activating the diversified income streams - comprising student access, research grants, and
industry partnerships - as outlined in the financial architecture of this document.

Phase 4 - Optimisation and Strategic Scaling (Months 10-12)

The concluding phase shifts focus from operational stabilisation to long-term strategic
positioning. Detailed planning for Tier 3 and Tier 4 infrastructure upgrades will be undertaken
based on observed utilisation patterns and demand projections. The institution will pursue formal
Green Data Centre Certification, reinforcing its ESG credentials and eligibility for continued
incentive programmes. In parallel, structured industry partnership agreements will be
formalised, establishing a sustainable commercial foundation to support future infrastructure
investment and research collaboration at scale.
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Illustrative Case Studies

The following case studies are drawn from real Indian university Al infrastructure initiatives and
have been adapted for illustrative purposes to demonstrate the practical viability of the
deployment framework presented in this document. They are intended to provide indicative
benchmarks for capital requirements, utilisation outcomes, and financial returns at
representative tier levels.

Case Study 1 - IIT Hyderabad: AI Swarayam Initiative (Tier 3 Equivalent)

IIT Hyderabad's Al Swarayam programme represents one of the most substantive on-premise Al
infrastructure deployments within the Indian academic ecosystem. The facility operates a cluster
of over 200 GPUs at a capital investment of approximately ¥10 crore, placing it broadly equivalent
to the Tier 3 regional HPC node specification outlined in this document.

Parameter Outcome
GPU Cluster Size 200+ GPUs
Total Capital Investment ¥10 crore

Active Research Projects
300+
Supported

Reported Internal Rate of
22%
Return

Campus digital twin delivering 15% reduction in facility energy

Notable Application )
consumption

The programme demonstrates that at Tier 3 scale, on-premise Al infrastructure can
simultaneously serve high-volume academic research demand and generate measurable
operational efficiency gains across the wider campus estate. The 22% IRR outcome is broadly
consistent with the financial projections presented in this white paper's Tier 3 model, providing
external validation of the underlying assumptions.
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Case Study 2 - Vivekanandha College of Engineering: Entry-Level Deployment
(Tier 1 Equivalent)

Vivekanandha College of Engineering's Al infrastructure initiative illustrates the viability of the
Tier 1 entry-level deployment model for institutions with constrained capital budgets. The
installation centres on a four-GPU cluster utilising NVIDIA A5000 cards, complemented by a
rooftop solar installation that partially offsets operational energy costs - a configuration directly
analogous to the Tier 1 specification described in this document.

Parameter Outcome

GPU Configuration 4x NVIDIA A5000

Renewable Energy Integration Rooftop solar installation

Students Trained 150+

Financial Milestone Operational break-even achieved in Year 2

This case study is particularly instructive for institutions evaluating entry-level deployment. It
demonstrates that even a modest four-GPU configuration, when paired with structured student
access programmes and solar cost mitigation, can achieve financial self-sufficiency within a two-
year horizon - consistent with the 3.03-year payback projection modelled at Tier 1 in this
document.

Note:

The above case studies are semi-fictionalised adaptations of documented Indian university Al
initiatives, restructured for illustrative alignment with the tiered deployment framework presented
herein. They do not constitute direct representations of the institutions’ financial disclosures or official
programme outcomes.
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Implementation Partnership - Nija Venture Impacts

Nija Venture Impacts offers end-to-end turnkey deployment services for institutions seeking to
establish on-premise Al infrastructure under the framework described in this document.
Engagement packages are structured to remove the principal barriers to adoption - capital
commitment, technical complexity, and long-term operational risk - through a single integrated
partnership arrangement.

Deployment Packages

Package Scope Commercial Terms

Full Tier 1 deployment, inclusive of hardware, All-inclusive capex pricing;

Tier 1 Starter . . . . ' .
power, cooling, security, solar integration, structured financing over 39

Package
g and commissioning months

Full Tier 4 Campus  Complete Tier 4 national-scale cluster, end-  36% IRR performance
Deployment to-end delivered and operationalised commitment

5-year Solar Power Purchase
Agreement (PPA); guaranteed
PUE below 1.2

EPC + Operations Solar Engineering, Procurement and
and Maintenance Construction; ongoing facility management

Partnership Value Proposition

The turnkey model is designed to allow institutions to focus exclusively on research and
educational outcomes, while Nija Venture Impacts assumes responsibility for procurement, civil
works, system integration, regulatory certifications, and post-commissioning operations. Key
features of the engagement include:

Single-point accountability across all workstreams - hardware, civil, power, solar, and security -
eliminating the coordination risk inherent in multi-vendor deployments.

Structured financing at Tier 1 entry level reduces the immediate capital burden to a manageable
monthly obligation, enabling institutions to initiate deployment ahead of grant disbursements or
budgetary approvals.

Performance-linked commitments at Tier 4, including the guaranteed IRR and PUE ceiling, align
the partner's commercial interest directly with the institution's financial and operational
objectives.

Solar PPA structure transfers energy generation risk to Nija Venture Impacts for the duration of
the five-year agreement, providing the institution with predictable, capped energy costs from the
outset of operations.
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Annexure - Comparisons and Insights
Mini Al Data Center vs Leading Cloud Platforms

Parameter

Mini AI Data Center
(Nija Model)

Amazon Web Services
(AWS)

Microsoft Azure

Google Cloud
Platform (GCP)

Ownership Model

Fully owned on-prem /
campus asset

Pay-as-you-go (OPEX)

Pay-as-you-go (OPEX)

Pay-as-you-go (OPEX)

Capex vs Opex

Capex-led (¥1.45 Cr-¥6.12
Cr tiers)

Pure Opex

Pure Opex

Pure Opex

Cost Over Time

Declining unit cost with
utilisation

Increasing with usage

Increasing with usage

Increasing with usage

Compute Economics

High ROI (23-36% IRR)

Expensive for sustained GPU
usage

Expensive for sustained
GPU usage

Expensive for sustained
GPU usage

Payback

~2.7-3 years

Mo asset creation

Mo asset creation

Mo asset creation

Data Sovereignty

Full control (on-premise)

Data in cloud regions

Data in cloud regions

Data in cloud regions

Security Control

Institution-controlled

Shared responsibility model

Shared responsibility model

Shared responsibility

governance model
Performance Consistency DEd‘I.:a:fd ?PU (no Shared / virtualized Shared / virtualized Shared / virtualized
contention

Latency

Ultra-low (on-campus)

Internet dependent

Internet dependent

Internet dependent

Fully customizable

Customisation ) Limited to provider configs  |Limited Limited
architecture
- Modular (Tier 1 = Tier 4 . . . . . L
Scalability . a Virtually unlimited Virtually unlimited Virtually unlimited
expansion)

Deployment Time

Moderate (weeks-months)

Instant

Instant

Instant

Use Case Fit

Long-term, high-utilisation
Al workloads

Burst workloads,
experimentation

Enterprise apps + hybrid

Data + Al + analytics

Built-in revenue model

premium (~20%)

Monetisation Potential (GPU-as-a-Service, grants, |None (cost center) None None
industry pilots)
. T Strategic asset (Al hub / ) ) .
Institutional Positioning CoE) g ( Tool/service Tool/service Tool/service
Lo Up to 40% Opex reduction | . . . .
Energy Optimisation p . p Lirited control Limited Limited
potential
. Can enable green compute .
Green / ESG Positioning g P Depends on provider Depends Depends

Ideal Model

Workload Type

Recommended Model

Research / steady workloads Mini AI Data Centre

Peak demand / burst Cloud

Early-stage experimentation Cloud

Production AI workloads Mini AI Data Centre

5-Year Spend Comparison

Model Tier 1 Tier 2
Mini AI DC $25Cr $3.8Cr
Cloud ¥6-9 Cr $12-18 Cr
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Break-Even Insight

Utilisation Level

Winner

<30% usage

Cloud cheaper

30-50%

Comparable

>50% usage

Mini Data Centre wins

strongly

ROI View
Metric Mini Data Centre
Payback Period ~2.7 years
5-Year IRR ~27%

Revenue Potential

~160% annual yield

Tier 2 Comparison (8 GPU Setup)

Combonent Mini AI Data Cloud

P Centre (AWS/Azure/GCP)
Initial Cost ¥2.10Cr %0.00
Annual Opex ¥25-30L 2.4 -%3.6Cr
5-Year Total Cost ¥3.4-%3.8Cr $12-%18Cr
Cost per GPU Hour ¥50-%70 3180 -3300
Asset Ownership Yes No

ROI View - 1

Metric Mini Data Centre
Payback Period ~ 3 years
5-Year IRR ~23%

Revenue Potential

1.5x - 1.6x capex annually

Nija Venture Impacts Private Limited | White Paper on AI Powered Mini DataCentre
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Institutions interested in initiating a feasibility assessment or requesting a site-specific deployment
proposal are invited to engage Nija Venture Impacts directly. Detailed financial models, reference site
visits, and draft contractual frameworks are available upon request.

NIJA

Contact

nanju@nija.world / achyutha@nija.world | +91-98452 26516 | +91-9739666347
www.nija.world

Technology Partner

Y T RON
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