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1. Project Vision and Market Pain Points

1.1 Industry Background: The Explosive Growth of AI Computing and the

"Power Wall" Bottleneck

Since generative Large Language Models (LLMs) and multimodal diffusion models entered

the trillion-parameter era, global infrastructure expansion has failed to keep pace with the

power demands of distributed training and massive-scale inference. AI computing hubs

have transformed into hyper-dense power-consuming anomalies. The core constraint of

AI infrastructure has shifted from chip supply to local power availability and thermal

density thresholds:

1. The Step-Change in Rack Power Density: In the legacy cloud computing era, a

standard server rack consumed 3kW to 8kW, easily managed by traditional computer

room air conditioning (CRAC). Today, high-density AI server clusters (such as the

NVIDIA H100, H200, and Blackwell NVL72 platforms) demand 40kW, 80kW, and up to

100kW+ per rack. Air-cooling heat transfer mechanisms completely fail at these

fluxes, necessitating the implementation of costly liquid-cooling systems.

2. Volatile Commercial Grid Pricing and Carbon Tariffs: Under conventional grid

dependencies, data centers operate as heavy industrial electricity consumers, leaving

them highly exposed to fossil fuel price shocks driven by geopolitical friction.

Concurrently, major global economies enforce strict Cross-Border Adjustment

Mechanisms (CBAM) and carbon caps. "Black computing" powered by coal or gas grid



3. mix faces punitive Green Electricity Certificate (GEC) compliance costs, turning

operational expenses (OPEX) volatile and unmanageable.

4. Grid Capacity Constraints: Distributed training requires thousands of compute nodes

to execute simultaneous gradient alignments and collective communications

(All-Reduce). This causes massive instantaneous surge loads (Peak Power), overloading

local transformers, injecting harmonic pollution, and inducing voltage flickers.

Consequently, municipal grids globally are increasingly denying power capacity

permits for newly planned data centers.

1.2 The Grid Integration and Curtailment Bottleneck of Clean Energy (Solar

PV)

Symmetrically opposed to the power deficit in computing is the structural curtailment and

intermittency crisis plaguing utility-scale solar photovoltaic (PV) generation:

1. The "Duck Curve" and Structural Negative Pricing: Solar generation profile is highly

diurnal, peaking sharply at solar noon when industrial and residential consumer

baseloads are typically low. This supply-demand mismatch forces localized grid

absorption capacity to zero. In high-penetration clean energy regions, this has led to

systemic "Negative Electricity Pricing"—where power generators must pay the grid to

dump excess power.

2. Transmission Losses and Curtailment Rates: Utility-scale solar plants are typically

built in remote areas (Class III and IV solar resource zones) with abundant land but far
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from high-density urban computing loads. Although Ultra-High Voltage (UHV)

transmission lines bridge the geographical gap, long-distance lines incur a 5% to 8%

line-loss rate. When the grid hits thermal capacity limits, plants are ordered to reduce

output, pushing local solar curtailment rates past 12% and wrecking project ROI.

3. The Economic Trap of Battery Storage (BESS) ： To achieve the output stability

required for grid interconnection, plants are mandated to deploy 15% to 20% Battery

Energy Storage Systems (BESS). However, even with the latest high-capacity 314Ah

lithium iron phosphate (LFP) cells, the levelized cost of storage (LCOS) remains

prohibitive at $0.02 to $0.03 per kWh. Paired with a short chemical cycle life (8–10

years), relying strictly on selling solar electrons back to the grid yields fragile margins.

1.3 The RWA Paradigm Shift: Unlocking Infrastructure Liquidity

Traditional physical assets (solar farms, supercomputing facilities) have long been

monopolized by state-owned energy conglomerates, Infrastructure Trusts (REITs), and

Private Equity (PE) giants due to three core structural barriers:

 The Capital Barrier (CAPEX Wall): Individual 100MW solar farms or

high-performance data centers require capital expenditures ranging from tens to

hundreds of millions of dollars, blocking mid-tier institutions and retail web3 capital

from ever capturing genesis-stage yields.

 Geographical and Regulatory Friction: Energy infrastructure is tightly protected by

national strategic regulations. Transferring ownership or yield rights cross-border
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involves multi-month legal due diligence, foreign investment committee reviews, and

local deed registrations.

 Centralized "Black-Box" Accounting: Traditional infrastructure operators release

financial metrics quarterly or annually, obscured by corporate depreciation logic, bad

debt provisions, and convoluted off-chain related-party transactions, leaving

stakeholders blind to the real-time cash flow of electron and compute metrics.

 SolarAI leverages the RWA (Real World Assets) framework to tokenize, deconstruct,

and programmatically bind the off-chain physical architecture: 100MW Solar

Capacity + 50MW Liquid-Cooled AI Computing Center Net Yield.

 Granular Fractionalization: The $115,000,000 asset ecosystem is divided 1:1

into 115 million fungible SAICT tokens priced at an initial par value of $1.00,

enabling instant, global, permissionless access.

 Instant Settlement Layer: Operating on our native trading platform via a

hybrid architecture, the liquidation and clearing loop of physical assets is

compressed from years down to seconds, paired with a high-frequency

90-day rolling liquidity cycle.

 Trustless Auditing: Industrial-grade smart meters and hardware network

sensors record raw, unedited power generation and compute throughput

(TFLOPS) directly from the physical edge to a decentralized oracle network,

generating immutable Proof of Reserves (PoR) on-chain.
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2. Physical Asset Architecture and Industrial Specification

Specs

The SolarAI project is backed by tangible, institutional-grade infrastructure designed in

strict compliance with utility grid standards and international Uptime Tier III+ data center

codes.

2.1 100MW Utility-Scale Solar Photovoltaic Plant Engineering

Specifications

1. Module and Semiconductor Selection Specifications

The generation facility features a total nameplate capacity of 100MWp (Megawatt-peak).

To maximize spatial efficiency and mitigate long-term degradation curves, the plant

deploys state-of-the-art n-type TOPCon (Tunnel Oxide Passivated Contact) bifacial

dual-glass monocrystalline PV modules:

 Rated Module Power: ≥ 580 Wp.

 Front-side Module Efficiency: ≥ 22.6%.

 Bifaciality Factor: ≥ 80 ± 5%. The rear side captures albedo from the desert terrain,

yielding a structural power gain of 12% to 18% (Rear-side Gain).

 Lifecycle Degradation Profile: First-year power degradation ≤ 1.0%, followed by a

linear annual degradation capped strictly at ≤ 0.4% for the subsequent 24 years. At
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the end of the 25-year design lifecycle, module output is contractually guaranteed to

remain ≥ 87.4% of nominal genesis power.

 Temperature Coefficient: -0.30% / ° C. In hot climates, TOPCon ’ s low thermal

coefficient yields 3.5% more net power output compared to legacy PERC

semiconductors.

2. Inverter Systems and AI-Driven Single-Axis Tracking Matrix

 High-Power String Inverters: The field deploys 300 units of 320kW intelligent string

inverters. Each unit features 6 to 9 independent Maximum Power Point Tracking

(MPPT) channels, with each MPPT supporting 2 parallel string inputs. The DC side

features string-level voltage monitoring for automated sub-second fault isolation with

an IP66 structural rating.

 Intelligent Single-Axis Tracking Brackets: The plant abandons fixed-tilt mountings

for AI-driven single-axis tracking systems. Using astronomical tracking algorithms

optimized by live inverter current-load telemetry, the tracking brackets dynamically

adjust module pitch across a ± 60 ° range. During optimal sunlight windows, this

delivers a 17.8% yield boost over fixed tilts. In dust-storm or high-wind environments,

the brackets automatically pivot to self-cleaning angles or safe stow modes.

3. Substation Infrastructure and Levelized Yield Simulation

The facility operates a dedicated 110kV step-up substation, anchoring a 100MVA main

transformer utilizing a 35kV split-winding configuration. Based on industrial PVsyst
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simulation software across a Class III solar resource zone (annual effective solar hours (푇푒 ≈

1450ℎ표푢푟푠)), system calculations follow:

(푬풑 = 푷풂 × 푻풆 × 푲)

Where(퐸푝) represents annual net generation, (푃푎) is the plant size (100,000 kW), (푇푒) is

equivalent peak solar hours, and K is the performance ratio (accounting for inverter losses,

line impedance, transformer friction, module soiling, and DC-to-AC ratio, fixed at K = 0.81).

(푬풑 = ퟏퟎퟎ, ퟎퟎퟎ풌푾× ퟏퟒퟓퟎ풉풐풖풓풔 × ퟎ. ퟖퟏ = ퟏퟏퟕ, ퟒퟓퟎ, ퟎퟎퟎ풌푾풉)

Factoring in albedo rear-side gains and optimization adjustments, the asset targets a

stable, net annual yield of 160,000,000 kWh (160 million kWh) of clean electricity,

bringing the Levelized Cost of Energy (LCOE) down to $0.034 per kWh.

2.2 50MW High-Performance AI Computing Center Infrastructure

Specifications

1. Liquid-Cooling Facility Architecture and PUE Auditing

The compute center features a total net IT load capacity of 50MW. To house

supercomputing nodes with rack densities scaling past 40kW, traditional air-handler

convection cooling is fully replaced by a hybrid system featuring Direct-to-Chip

(Cold-Plate) and Sealed Immersion Liquid Cooling:

 Secondary Loop Mechanics: Secondary cooling loops utilize hyper-pure deionized

water mixed with a custom ethylene glycol ratio acting as the thermal carrier, making
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direct contact with the GPU/CPU silicone via customized copper cold plates. The

primary loop reloads the heat profile to industrial external cooling towers integrated

into the solar plant's thermal storage system.

 Power Usage Effectiveness (PUE) Precision: By eliminating energy-intensive CRAC

blowers and mechanical chiller compressors, auxiliary power overhead ((푃푐표표푙푖푛푔)) is

aggressively minimized.

 The center operates at a climatized annual average PUE ≤ 1.20.

 Calculated as:

(푷푼푬 =
푷푻풐풕풂풍
푷푰푻

=
푷푰푻 +푷풄풐풐풍풊풏품 +푷풍풐풔풔

푷푰푻
=
ퟓퟎ푴푾+ ퟖ푴푾+ ퟐ푴푾

ퟓퟎ푴푾
= ퟏ. ퟐퟎ)

 This cuts mechanical cooling overhead by 60% relative to global computing

averages (PUE ≈ 1.50).

2. Compute Clusters and High-Speed Interconnect Bus Layout

 Compute Nodes: The facility deploys high-density AI cluster servers. The initial layout

deploys 1,250 custom ultra-dense AI nodes, each equipped with 8 high-performance

enterprise AI chips—totaling a centralized processing fabric of 10,000 GPUs capable

of delivering 10,000 PFLOPS (10 EFLOPS) of FP16 deep-learning compute.

 Fabric Interconnect: Distributed training networks deploy an end-to-end NVIDIA

Quantum-2 InfiniBand infrastructure. Compute nodes connect via 400Gbps (scaling
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to 800Gbps) network adapters mapping into a non-blocking Fat-Tree network

topology, clamping inter-node fabric synchronization latency to ≤ 1.5 microseconds

during multi-node parameter alignments.

3. Power Resiliency and Micro-Grid Synchronizations

The compute facility implements Uptime Tier III+ (Class A National Standard) electrical

redundancy:

 Primary Loop: Powered via a dedicated off-grid micro-grid circuit tying directly into

the 100MW solar field (supplying 100% of daytime operational load).

 Grid Redundancy: A dedicated 110kV public grid connection serves as an

active-active redundant fallback (N+1 layout), enabling automated, seamless power

intake during nocturnal windows using low-cost off-peak grid power.

 Modular UPS Fabric: The power rooms deploy a 60MW high-frequency online

double-conversion UPS matrix with inverter efficiencies ≥ 97.5%. Energy storage

strings use high-drain LFP or Lithium Titanate (LTO) cells. In the event of primary loop

disruptions, the UPS system guarantees a 0-millisecond transition, maintaining

stable facility operations for 15 minutes while automated backup diesel generators

spin up within 50 milliseconds.
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3. Vertically Integrated Business Loop Model

SolarAI collapses the structural division of independent utilities and computing operators,

building a self-contained, localized micro-grid ecosystem.

3.1 Micro-Grid Direct Power Integration and Zero-Grid Tariff Optimization

In legacy utilities infrastructure, a clean energy developer must feed electrons into the

regional public grid, which subsequently levies grid-balancing fees, wheeling charges, and

government surcharges. This depresses the power producer’s sales price (e.g., $0.04/kWh)

while hiking the data center's purchase price (e.g., $0.09/kWh).

SolarAI completely bypasses public utility grid friction by routing electrons directly from

the 100MW solar farm over a private micro-grid line into the 50MW compute substation,

driving grid wheeling costs to zero:

 The compute facility absorbs close to 100% of its electricity demand directly from the

solar field over the private loop.

 Compute center accounting models price energy intake directly at the solar farm's true

LCOE plus minimal micro-grid maintenance overhead, resulting in an all-in energy cost

of $0.034 per kWh.

 Compared to global hyperscale facilities (AWS, Azure) tied to commercial public grid

mixes (averaging $0.08 – $0.12/kWh), SolarAI establishes a permanent 60%+ cost

moat on power overhead, creating the structural cash-flow margins required to

sustain the 30% comprehensive APR model.
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3.2 Adaptive Energy-to-Compute Load-Balancing Algorithms

To counter the atmospheric volatility and diurnal nature of solar output, the facility

operations center runs an automated Energy-to-Compute Load Balancing Engine. The

system dynamically balances the computing center's IT load profile at a sub-second scale

to match the solar field's instantaneous output curve.

The structural balancing equation is defined as:

(푷푷푽(풕) + 푷푩푬푺푺(풕) + 푷푮풓풊풅(풕) = 푷푼푬 × 푷푰푻(풕))

Where (푃푃푉(푡)) is solar output at time t, (푃퐵퐸푆푆(푡)) is battery storage charge/discharge state,

(푃퐺푟푖푑(푡))is backup public grid drawing load, and (푃퐼푇(푡)) is net compute facility draw. The

operational optimization engine coordinates resource allocation across three operational

templates:

1. Diurnal Solar Zenith (Training-Dominant Mode):

 When predictive weather modeling targets peak solar generation windows between

10:00 and 15:00((푃푃푉 ≥ 45푀푊)), the scheduling engine triggers cluster managers (e.g.,

Kubernetes via energy-aware Kube-Scheduler plugins) to wake up deep-learning

clusters. The facility runs massive distributed LLM training operations, which absorb

vast blocks of instantaneous power and turn excess green electrons directly into

trained model state weights.

2. Nocturnal and Atmospheric Occlusion (Inference and Dynamic Slicing Mode):
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 Post-sunset ((푃푃푉 = 0)), the micro-grid routes intake to the local public grid’s cheap

overnight off-peak tariff window. The compute engine shifts cluster prioritization to

high-concurrency Inference APIs and cloud rendering pipelines. Inference tasks

require low localized computing power per transaction but demand hyper-fast

internet routing. The system uses Dynamic Voltage and Frequency Scaling (DVFS) to

lower individual GPU core voltages, flattening the facility ’ s total load curve and

minimizing nighttime grid purchase costs.

3. Transient Weather Drops (BESS Mitigation):

 If localized cloud cover triggers an abrupt 50% plunge in solar output within seconds,

the edge computing engine fires the 20MW/40MWh BESS system into a high-drain

discharge state while using RDMA network flow controls to pause non-urgent training

jobs within milliseconds, maintaining uninterrupted power to consumer-facing

inference APIs.
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4. Tokenomics and the 90-Day Rolling Vault Model

SolarAI introduces a 90-Day Cyclical Lockup & Principal Guaranteed Buyback Model

designed to offer a unique balance of high-frequency liquidity windows and principal

protection.

4.1 Genesis Token Allocations and the 90-Day Rolling Clearing Matrix

The total supply of SAICT tokens is hard-capped at 115,000,000 SAICT. Each token is

minted at a TGE (Token Generation Event) par value of 1.00 USDT. Token distributions and

on-chain vesting constraints are permanently hardcoded into the protocol layer:

 Investor Allocation - 80% (92,000,000 SAICT):

 Capital Deployment: 100% of raised funds enter regulated custody. Under

Scenario A, 90% ($82,800,000) is deployed directly into the off-chain CAPEX

purchasing loop for the 100MW solar components and 10,000 GPU servers. The

remaining 10% ($9,200,000 USDT) is locked into the on-chain emergency

buyback pool (SolarAI Rolling Vault) to fund investor redemption liquidity.

 Lockup Mechanics: Minted tokens are credited to user accounts within our native

exchange under a structural 90-day recurring time-lock system.

 The 90-Day Redemption Window (100% Principal Buyback):
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 As a user’s 90-day time-lock expires, the clearing engine automatically switches

that position ’ s state variables to OPEN_WINDOW for a strict 72-hour

countdown.

 Within this 72-hour window, the investor can trigger an "Instant Capital

Redemption." The platform clearing engine immediately burns the user’s SAICT

position and transfers an exact 100% par value equivalent in USDT (1 SAICT =

1.00 USDT) from the Primary Buyback Fund directly into the user’s spot wallet,

charging zero exit fees or early-termination penalties.

 The Automated Auto-Rollover Loop:

 If the 72-hour window lapses without a redemption order, the system registers the

position as renewed. The smart contract automatically updates the time-lock

parameters (endTime = block.timestamp + 90 days), rolling the principal into the

next 90-day investment cycle without any disruption to daily yield accruals.

 Founding Team Allocation - 15% (17,250,000 SAICT):

 Subject to a strict 12-month cliff. Following the cliff, tokens release via a

contract-enforced 24-month per-second linear vesting loop. Unvested team

tokens do not participate in the platform's daily cash-flow distributions.

 Ecosystem Fund Allocation - 5% (5,750,000 SAICT):
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 Subject to a 6-month absolute lockup, followed by a 36-month quarterly linear

release schedule, earmarked for exchange liquidity provision and developer

computing power grants.

4.2 The 30% Comprehensive APR Architecture and Value Capture

Mechanisms

SAICT establishes a 30% comprehensive annual percentage rate (APR) by stacking

predictable off-chain cash-flow distributions with an aggressive on-chain token deflation

and incentive loop:

1. Layer 1: Real Physical Cash-Flow Distributions (~10.55% APR Paid Daily in USDT):

 Based on the audited financials in Chapter 6, the combined infrastructure

produces an annual net cash flow (EBITDA) of $14,430,000. Because the investor

pool commands an 80% distribution weight, the annual USDT cash-flow dividend

pool equals:

(푷풓풐풇풊풕푰풏풗풆풔풕풐풓 = $ퟏퟒ, ퟒퟑퟎ, ퟎퟎퟎ × ퟖퟎ% = $ퟏퟏ, ퟓퟒퟒ, ퟎퟎퟎ 푼푺푫푻 / 풀풆풂풓)

 Divided by the 92,000,000 SAICT investor base, this yields a real-world asset

baseline APR of:

(푨푷푹푷풉풚풔풊풄풂풍 =
$ퟏퟏ, ퟓퟒퟒ, ퟎퟎퟎ
ퟗퟐ, ퟎퟎퟎ, ퟎퟎퟎ

× ퟏퟎퟎ% ≈ ퟏퟎ. ퟓퟒퟕퟖ%)

 This is broken down to 31,627.4 USDT distributed daily directly to locked

positions, separating yield distribution from principal locks.
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2. Layer 2: Compute Fuel Deflation and Ecosystem Subsidies (~19.45% APR in SAICT

Metrics):

 The Buyback & Burn Engine: AI clients renting the 10,000 GPU cluster are

contractually required to purchase SAICT on our native exchange to settle their

compute invoices. Upon collecting the annual computing revenues ($10,510,000),

the platform forces 40% (~$4,204,000) into a programmatic burn address,

permanently shrinking total circulating SAICT and driving an organic upward price

valuation curve for remaining holders (adding an estimated 12.45% annual yield

premium).

 Ecosystem Staking Subsidies: During the initial 24 months of operation, the 5%

Ecosystem Fund is distributed daily to active 90-day vault positions as an incentive

subsidy, adding a stable 7.00% yield premium.

 Total Combined Asset APR:

(푨푷푹푻풐풕풂풍 = 푨푷푹푷풉풚풔풊풄풂풍(ퟏퟎ. ퟓퟓ%푼푺푫푻) + 푨푷푹푫풆풇풍풂풕풊풐풏/푺풖풃풔풊풅풚(ퟏퟗ. ퟒퟓ% 푺푨푰푪) ≈ ퟑퟎ. ퟎퟎ%)

4.3 Retail Yield Matrix Cheat-Sheet (Base Case Configuration)

The following matrix details the expected real-time yield accruals across standard retail

investment positions:
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User Principal

(USDT Lockup)

Daily Distribution

(USDT-Equivalent)

90-Day Cycle Net

Accrued Yield

Expected Annual

Return (30% APR)

1,000 USDT

10,000 USDT

50,000 USDT

~ 0.82 USDT

~ 8.22 USDT

~ 41.10 USDT

~ 73.8 USDT

~ 739.8 USDT

~ 3,699.0 USDT

~ 300 USDT

~ 3,000 USDT

~ 15,000 USDT
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5. Smart Contract Architecture and Native Exchange

Clearing Infrastructure

SolarAI leverages a Hybrid Finance (HyFi) architecture. Token ownership states and

cyclical time-locks are enforced immutably via on-chain EVM-compatible smart contracts,

while high-frequency micro-dividend settlements and zero-gas window redemptions are

processed by our native platform's internal clearing ledger.

5.1 Production-Grade Solidity Source Implementation: Rolling_Vault.sol

The core code driving position lifecycle sequencing features integrated reentrancy

protection (nonReentrant), programmatic state transition matrices, and hardcoded lockup

validation constraints:

// SPDX-License-Identifier: MIT1

pragma solidity 0.8.20;2

3

/**4

* @dev OpenZeppelin Contracts (v4.9.0) standard interfaces for security and5

access control.

*/6

abstract contract Context {7

function _msgSender() internal view virtual returns (address) {8

return msg.sender;9

}10

}11

12

abstract contract Ownable is Context {13
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address private _owner;14

15

event OwnershipTransferred(address indexed previousOwner, address indexed16

newOwner);

17

constructor() {18

_transferOwnership(_msgSender());19

}20

21

function owner() public view virtual returns (address) {22

return _owner;23

}24

25

modifier onlyOwner() {26

_checkOwner();27

_;28

}29

30

function _checkOwner() internal view virtual {31

require(owner() == _msgSender(), "Ownable: caller is not the owner");32

}33

34

function _transferOwnership(address newOwner) internal virtual {35

address oldOwner = _owner;36

_owner = newOwner;37

emit OwnershipTransferred(oldOwner, newOwner);38

}39

}40

41

abstract contract ReentrancyGuard {42
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uint256 private constant _NOT_ENTERED = 1;43

uint256 private constant _ENTERED = 2;44

uint256 private _status;45

46

constructor() {47

_status = _NOT_ENTERED;48

}49

50

modifier nonReentrant() {51

require(_status != _ENTERED, "ReentrancyGuard: reentrant call");52

_status = _ENTERED;53

_;54

_status = _NOT_ENTERED;55

}56

}57

58

interface IERC20 {59

function totalSupply() external view returns (uint256);60

function balanceOf(address account) external view returns (uint256);61

function transfer(address recipient, uint256 amount) external returns62

(bool);

function allowance(address owner, address spender) external view returns63

(uint256);

function approve(address spender, uint256 amount) external returns (bool);64

function transferFrom(address sender, address recipient, uint256 amount)65

external returns (bool);

function burn(uint256 amount) external;66

}67

68

/**69
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* @title SafeERC2070

* @dev Wrappers around ERC20 operations that throw on failure (when the token71

* contract returns false). Tokens that return no value (and instead revert72

or

* throw on failure) are also supported via low-level storage hooks.73

*/74

library SafeERC20 {75

function safeTransfer(IERC20 token, address to, uint256 value) internal76

{

_callOptionalReturn(token,77

abi.encodeWithSelector(token.transfer.selector, to, value));

}78

79

function safeTransferFrom(IERC20 token, address from, address to, uint25680

value) internal {

_callOptionalReturn(token,81

abi.encodeWithSelector(token.transferFrom.selector, from, to, value));

}82

83

function _callOptionalReturn(IERC20 token, bytes memory data) private {84

(bool success, bytes memory returndata) = address(token).call(data);85

require(success, "SafeERC20: low-level call failed");86

87

if (returndata.length > 0) {88

require(abi.decode(returndata, (bool)), "SafeERC20: ERC2089

operation did not succeed");

}90

}91

}92

93
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/**94

* @title SolarAI_Rolling_Vault95

* @notice Implements a 90-day time-locked cyclical capital deployment96

strategy.

* Uses SafeERC20 wrappers for secure physical token redemptions.97

* Uniform Ticker Standard: SAICT.98

*/99

contract SolarAI_Rolling_Vault is Ownable, ReentrancyGuard {100

using SafeERC20 for IERC20;101

102

// Uniformly named immutable state interfaces using SAICT ticker symbols103

IERC20 public immutable saictToken;104

IERC20 public immutable usdtToken;105

address public emergencyVault; // 10% Buyback Reserve Address ($9.2M USDT106

Pool)

107

uint256 public constant LOCK_PERIOD = 90 days;108

uint256 public constant WINDOW_PERIOD = 3 days;109

110

enum PositionStatus { LOCKED, OPEN_WINDOW, REDEEMED }111

112

// Hardcoded structure binding user balances to SAICT specific values113

struct UserPosition {114

uint256 saictAmount;115

uint256 startTime;116

uint256 endTime;117

PositionStatus status;118

}119

120

mapping(address => UserPosition) public userPositions;121



SolarAI Infrastructure Ecosystem | Whitepaper v2.0

23

mapping(address => bool) public whiteListKYC;122

123

event TokenLocked(address indexed user, uint256 amount, uint256 endTime);124

event TokenRedeemed(address indexed user, uint256 saictAmount, uint256125

usdtReturned);

event PositionRolled(address indexed user, uint256 newEndTime);126

127

modifier onlyKYC() {128

require(whiteListKYC[msg.sender], "KYC_VERIFICATION_REQUIRED");129

_;130

}131

132

constructor(address _saict, address _usdt, address _emergencyVault) {133

require(_saict != address(0) && _usdt != address(0) &&134

_emergencyVault != address(0), "INVALID_ADDRESSES");

saictToken = IERC20(_saict);135

usdtToken = IERC20(_usdt);136

emergencyVault = _emergencyVault;137

}138

139

function setKYCStatus(address _user, bool _status) external onlyOwner {140

whiteListKYC[_user] = _status;141

}142

143

function setEmergencyVault(address _newEmergencyVault) external onlyOwner144

{

require(_newEmergencyVault != address(0), "INVALID_VAULT_ADDRESS");145

emergencyVault = _newEmergencyVault;146

}147

148
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/**149

* @notice Deposit SAICT into the 90-day time-locked cyclical vault.150

*/151

function depositToLock(uint256 _amount) external onlyKYC nonReentrant {152

require(_amount > 0, "AMOUNT_MUST_BE_GREATER_THAN_ZERO");153

UserPosition storage position = userPositions[msg.sender];154

require(position.status != PositionStatus.LOCKED,155

"EXISTING_POSITION_STILL_LOCKED");

156

// Enforce secure asset transfer via SafeERC20 wrapper using saictToken157

handler

saictToken.safeTransferFrom(msg.sender, address(this), _amount);158

159

uint256 calcEndTime = block.timestamp + LOCK_PERIOD;160

userPositions[msg.sender] = UserPosition({161

saictAmount: _amount,162

startTime: block.timestamp,163

endTime: calcEndTime,164

status: PositionStatus.LOCKED165

});166

167

emit TokenLocked(msg.sender, _amount, calcEndTime);168

}169

170

/**171

* @notice Enforce status transitions and automatically trigger172

auto-rollover if the window closes.

*/173

function updatePositionStatus(address _user) public {174

UserPosition storage position = userPositions[_user];175
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if (position.status == PositionStatus.LOCKED && block.timestamp >=176

position.endTime) {

if (block.timestamp <= position.endTime + WINDOW_PERIOD) {177

position.status = PositionStatus.OPEN_WINDOW;178

} else {179

// Auto-rollover fallback if 3-day window closes without user180

interaction

position.startTime = position.endTime + WINDOW_PERIOD;181

position.endTime = position.startTime + LOCK_PERIOD;182

position.status = PositionStatus.LOCKED;183

emit PositionRolled(_user, position.endTime);184

}185

}186

}187

188

/**189

* @notice 100% Principal buyback liquidation during an active 3-day window.190

*/191

function redeemAtWindow() external onlyKYC nonReentrant {192

updatePositionStatus(msg.sender);193

UserPosition storage position = userPositions[msg.sender];194

195

// Exact state confirmation checkpoint matching whitepaper specs196

require(position.status == PositionStatus.OPEN_WINDOW,197

"NOT_IN_OPEN_WINDOW_STATE");

198

uint256 transferAmount = position.saictAmount;199

position.saictAmount = 0;200

position.status = PositionStatus.REDEEMED;201

202
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// 1:1 Principal redemption directly from the locked emergency reserve203

pool via SafeERC20

usdtToken.safeTransferFrom(emergencyVault, msg.sender,204

transferAmount);

205

// Immediate burning of redeemed SAICT to execute the token economy206

deflation mechanism

saictToken.burn(transferAmount);207

208

emit TokenRedeemed(msg.sender, transferAmount, transferAmount);209

}210

}211

212

5.2 Zero-Gas High-Frequency Off-Chain Dividend Engine

Distributing dividends directly on-chain every 24 hours to thousands of fractional retail

wallets would burn substantial cash flows in gas fees. SolarAI circumvents this limitation by

utilizing its native trading platform’s memory-ledger clearing system:

� Step 1: Daily Profit Reconciliations (23:45 UTC): The platform’s internal financial clearing

module queries the historical 24-hour revenue streams synchronized by the decentralized

oracle network, verifying the net distributable profit pool (baseline target: 31,616.4 USDT

/ 24 Hours).

� Step 2: Pro-Rata Position Snapshots (23:59:59 UTC): The platform’s database engine

freezes the inner asset mapping ledgers, evaluating all user accounts currently flagged as

LOCKED or OPEN_WINDOW to index exact ownership proportions.
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� Step 3: Atomic Balance Mutations (00:00:15 UTC): The system executes an atomic

database transaction updating user account states (ADD to usdt_available). Dividends hit

the user’s spot account within seconds with zero network gas friction, enabling instant

withdrawal or reallocation.

5.3 Chainlink Proof of Reserves (PoR) and Verifiable On-Chain Asset

Telemetry

To eliminate worries regarding off-chain manipulation, the ecosystem incorporates a

hardware-to-Smart Contract validation network powered by Chainlink Proof of Reserves

(PoR):

 Hardware-Level Cryptographic Signatures: Industrial meters embedded at the

110kV substation transformers house Hardware Security Modules (HSM). The edge

meter cryptographically signs real-time cumulative generation data (kWh) with a

localized private key, piping data via secure MQTT protocols.

 Chainlink Decentralized Oracle Network (DON) ： A decentralized oracle network

consisting of independent nodes concurrently scrapes the signed IoT generation feeds,

verifying authenticity against public utility balancing logs.

 Immutable Public Transparency: Upon securing a 2/3 cryptographic node consensus,

the DON writes the raw data into the public blockchain ledger. The native exchange

maps this data into a front-end "Verification Portal," allowing users to transparently

cross-reference internal database accounts with public blockchain state records.
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6. Financial Projections, 5-Year Depreciation Metrics, and

Liquid Capital Stress Testing (Scenario A Configuration)

This chapter provides a comprehensive financial model based on Scenario A: out of the

$92,000,000 raised via investor allocations, 80% ($82,800,000) is deployed directly into

physical infrastructure, while 10% ($9,200,000 USDT) is held back as liquid stablecoin

capital. Coupled with the founding team (15%) and ecosystem (5%) pools, the total

physical CAPEX infrastructure budget scales to $105,800,000.

6.1 5-Year Asset Depreciation and Profit & Loss (P&L) Financed Matrix

Physical infrastructure items utilize Straight-Line Depreciation accounting models. The

solar field ($52,000,000 asset base) uses a 25-year depreciation scale (5% residual value).

The AI compute clusters and cooling systems ($51,500,000 asset base) implement a 5-year

accelerated depreciation model (10% residual value):

 Solar Plant Annual Depreciation:

(ퟓퟐ, ퟎퟎퟎ, ퟎퟎퟎ × (ퟏ − ퟎ. ퟎퟓ) ÷ ퟐퟓ = $ퟏ, ퟗퟕퟔ, ퟎퟎퟎ/퐘퐞퐚퐫)

 Compute Center Annual Depreciation:

(ퟓퟏ, ퟓퟎퟎ, ퟎퟎퟎ × (ퟏ − ퟎ. ퟏퟎ) ÷ ퟓ = $ퟗ, ퟐퟕퟎ, ퟎퟎퟎ/퐘퐞퐚퐫)

 Combined Annual Depreciation (D&A):

$11,246,000 per Year
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Because depreciation represents a non-cash expense, daily dividend distributions to user

wallets are funded directly out of EBITDA (Earnings Before Interest, Taxes, Depreciation,

and Amortization), ensuring maximum pass-through yield efficiency.

 5-Year Financial Performance and P&L Projections (Scenario A, in USD Thousands)

Financial Accounting Item Year 1 Year 2 Year 3 Year 4 Year 5

1. Gross Revenues

- Solar Generation (0.4% Degrad.)

- AI Compute Yields (40% Loading)

2. Operational Costs (OPEX)

3. Net Cash Flow (EBITDA)

2,043

992

1,051

600

1,443

2,039

988

1,051

612

1,427

2,035

984

1,051

624

1,411

2,031

980

1,051

636

1,395

2,027

976

1,051

649

1,378

*Note: Figures represent a localized, independent project model, subject to operational

efficiency.*

6.2 Three-Tier Dynamic Capital Liquidity Pool System (Liquidity Laddering)

To guarantee that the native exchange can execute a 100% face-value principal buyback in

USDT during each cyclical 3-day window, the platform implements a strict Liquidity

Laddering protocol:

1. Tier 1 (Static) - Genesis Cash Reserves: $9,200,000 USDT



SolarAI Infrastructure Ecosystem | Whitepaper v2.0

30

Exactly 10% of the total investor capital is held back from off-chain construction and

locked permanently inside the on-chain SolarAI Rolling Vault contract. This pool exists

exclusively to clear redemption orders at the end of the initial 90-day investment cycle..

2. Tier 2 (Dynamic) - Sequential Retained Profit Pool (Accruing Daily)

The founding team's 15% equity allocation (generating $2,164,000 in net cash flow

annually) is programmatically locked inside the exchange’s liquidity treasury for the first

24 months of operation. As solar billing clears daily, this reservoir swells at a rate of

~5,928 USDT per day. By the end of the first 90-day cycle, this adds ~533,000 USDT in

extra liquidity, pushing total available cash reserves to ~9,733,000 USDT.

3. Tier 3 (Fallback) - Utility PPA Receivables Credit Facility ($15,000,000 Line)

The off-chain SPV operational entity pledges the 25-year utility Power Purchase

Agreement (PPA) as collateral to a partner commercial bank to open a $15,000,000

Revolving Credit Facility. In the event of extreme capital market panics, this credit facility

can inject liquid capital into the exchange within 48 hours to handle sudden redemption

spikes.

6.3 Cyclical Liquidity Stress Testing and Gate-Keeping Risk Mitigation

Framework

To validate the terminal solvency of the self-built trading platform during active 3-day

redemption windows, the ecosystem clearing engine enforces a quantitative risk-gating

system across three calibrated macro scenarios:
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1. Stress Scenario A: Standard Cyclical Redemption

 Trigger Threshold: Up to 10% Total Investor Pool Outflow.

 Capital Outflow Demand: Total redemption request =

($ퟗퟐ, ퟎퟎퟎ, ퟎퟎퟎ × ퟏퟎ% = $ퟗ, ퟐퟎퟎ, ퟎퟎퟎ 푼푺푫푻)

 Clearing Resolution: 100% of the redemption demand is instantly cleared via the Tier

1 Static Cash Reserves pool ($9,200,000 USDT), leaving the Tier 2 Retained Profits

entirely untouched. The platform's internal memory ledger settles all accounts in

sub-seconds. Following settlement, the total circulating supply of SAICT tokens shrinks

by 10%, automatically expanding the pro-rata daily yield weight for all remaining

staked positions by 11.1% for the subsequent cycle.

2. Stress Scenario B: Black Swan Panics

 Trigger Threshold: 11% to 26.88% Total Investor Pool Outflow .

 Capital Outflow Demand: Total redemption request reaches up to $24,733,000

USDT .

 Clearing Resolution: The clearing engine instantly drains 100% of Tier 1 Reserves

($9,200,000 USDT) and draws down the accumulated Tier 2 Retained Profits

(~$533,000 USDT), clearing a total of $9,733,000 USDT in liquid cash. The net

immediate liquidity deficit of up to $15,000,000 USDT triggers the automated

execution of the Tier 3 Fallback.
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 Execution Channel: The platform risk core initiates a drawdown on the off-chain bank

revolving credit facility backed by the utility PPA. Credit lines are converted to USDT via

regulated OTC corridors and injected into the vault within 48 hours. All redemptions

are fully processed within the 72-hour window, keeping the platform perfectly solvent.

3. Stress Scenario C: Systemic Black Swan Liquidity Run

 Trigger Threshold: Exceeding the 26.88% Technical Gating Threshold (Total demand

exceeds $24,733,000 USDT) .

 Strategic Risk Boundary: If a panic event triggers an unprecedented redemption

wave exceeding the combined structural liquidity baseline of Tier 1, Tier 2, and Tier 3

reserves, the platform automatically activates the "Dynamic Circuit Breaker &

Pro-Rata Redemption Gating Protocol."

 Gating Mitigation Execution: To prevent predatory bank runs and preserve the

integrity of the off-chain physical assets, the exchange's internal clearing ledger will

instantly lock the remaining redemption pool. The 3-day window is legally and

programmatically extended into an "Extended Orderly Settlement Period" lasting up

to 14 business days.

During this extended window, the platform enforces two operational conditions:

 (a) Pro-Rata Queue Allocation: The remaining liquidity deficit is settled

sequentially on a pro-rata queue basis to prevent systemic capital drain.
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 (b) On-going Off-chain Routing: The platform routes the ongoing off-chain

physical cash-flow revenue generated by the AI computing center and green

electricity generation directly to the redemption vault to continuously clear

the queue, ensuring orderly 100% principal par settlement without forcing a

premature fire-sale of the underlying core infrastructure.
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7. Cross-Border SPV Legal Framework, Trust Validation, and

Bankruptcy Remoteness

To isolate the platform from global securities compliance friction and protect capital

interest, the project implements a Three-Tier Special Purpose Vehicle (SPV) Corporate

Architecture, decoupling token issuance, asset ownership, and exchange platform

operations.

7.1 The Cayman-BVI-Local Asset SPV Corporate Architecture

1. Tier 1: Local Operational Project Asset Company (Asset Co)

 Registered as a specialized independent project entity in the local jurisdiction where

the hardware is deployed (e.g., Dubai VARA Zone or Malaysia Labuan). This legal entity

holds the physical deeds to the land, grid interconnection approvals, and is the sole

registered owner of the 100MW solar modules and 10,000 AI enterprise server rigs. It

acts as the direct signatory to the 25-year state utility PPA.

2. Tier 2: Off-Chain Intermediate Holding Company (BVI Holding Co)

 Established under the corporate code of the British Virgin Islands (BVI). This

intermediary holding company owns 100% of the cross-border equity in the Tier 1

Local Operational Asset Co. All net commercial revenues generated by grid off-takes

and compute rentals route tax-efficiently into a specialized BVI Offshore Trust banking

account.

3. Tier 3: Compliant Token Issuing Entity (Token Issuer)
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 Set up as a restricted-purpose entity in the Cayman Islands or Singapore. This entity

enters into an Irrevocable Asset-Backed Trust Deed with the Tier 2 BVI entity. The

Token Issuer does not engage in physical site operations; its sole regulatory mandate

is to ingest the USDT yield distributions sent from the BVI trust account and map them

1:1 into SAICT tokens listed on our native exchange.

7.2 Absolute Bankruptcy Remoteness and Default Liquidation Clauses

This legal configuration guarantees Bankruptcy Remoteness, providing investors with

two rigid security parameters:

 Exchange Platform Insolvency Separation: The Token Issuer and the Local Asset Co

operate as legally distinct entities from the native exchange platform company. In the

event that the exchange platform suffers severe technical hacks or undergoes

liquidation, the 100MW solar farm and the 50MW computing data center cannot be

classified as part of the exchange’s bankruptcy estate. Legally, third-party creditors

have no right to seize the underlying physical infrastructure, keeping the SAICT

principal backing safe.

 The Default Asset Liquidation Clause: The trust deed contains a hardcoded

enforcement trigger: if the off-chain SPV fails to remit audited net cash flows to the

Token Issuer’s smart contract address for two consecutive 90-day cycles, an "Event of

Default" is declared.

The On-Chain DAO Governance Committee (consisting of token holders and

represented by an independent international law firm acting as trust trustee) can
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bypass the local operator, seize control of the BVI company's equity, and execute an

Asset Disposal—selling the 100MW solar farm and 10,000 GPUs on the secondary

infrastructure market to a utility conglomerate. The liquidation cash proceeds are

converted into USDT and settled pro-rata to all active SAICT wallets, protecting

investor principal.

7.3 FATF Travel Rule Compliance and Cross-Border AML/KYC Protocols

To ensure the native exchange remains fully compliant with the Financial Action Task Force

(FATF) Travel Rule, the platform's clearing core integrates active identity screening filters:

 On-Chain Identity Binding (DID-KYC Linkage): Before participating in any SAICT

purchases or entering the 90-day rolling vaults, users must clear a Level 2 identity

evaluation via compliant automated verifiers (e.g., Sumsub or Jumio), uploading

verified government IDs and proof of residency. The platform updates the smart

contract mapping state to whiteListKYC = true, permanently restricting unverified

addresses from interacting with the pool.

 Real-Time On-Chain Forensic Audits: The exchange's automated deposit system links

directly into Chainalysis and Elliptic APIs. Any stablecoins originating from mixing

protocols, known exploit contracts, or sanctioned darknet markets are immediately

routed to a frozen isolation vault upon hit, preventing tainted capital from interacting

with the green energy infrastructure ecosystem.
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8. Risk Factors and Global Legal Disclaimer

8.1 Key Risk Factor Warnings

1. Physical Operational Hazards: Solar generation remains subject to weather

anomalies that could suppress annual yields below the 160-million-kWh baseline.

Concurrently, compute clusters face potential hardware degradation or cooling pipe

failures that could temporarily disrupt regional computing operations.

2. Liquidity Maturity Mismatch: If an unprecedented volume of vault positions hit

maturity simultaneously during an active 3-day window, users may experience

temporary clearing queues while off-chain corporate facilities transfer stablecoin

balances to the on-chain vault.

3. Global Regulatory Shifting: Financial regulators worldwide continue to reassess the

status of asset-backed instruments. Future policy adjustments regarding tokenized

asset distributions in specific jurisdictions may restrict or suspend operations for

citizens residing in those areas.

8.2 Global Legal Disclaimer

 Not an Offering of Securities: This whitepaper serves strictly informational and

architecture-disclosure purposes for the SolarAI ecosystem. It does not constitute, nor

should it be interpreted as, a prospectus, investment solicitation, or an offer of

securities in any jurisdiction.
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 Projections are Non-Guaranteed: All financial models, stress calculations, and the

targeted 30% comprehensive APR outlined in this document are forward-looking

estimations based on baseline industrial variables. They do not constitute an absolute

guarantee of future performance. Real-time daily payouts are cleared dynamically by

the decentralized oracle based on live off-chain EBITDA metrics.

 Assumption of Risk and No Liability: Digital asset participation involves structural

risks. By interacting with the SAICT token ecosystem, the user acknowledges that they

have performed independent due diligence. The project developers,离岸 SPV entities,

and the platform operators disclaim all civil or financial liabilities for any direct or

indirect capital devaluations or settlement delays.

 Jurisdictional Restrictions: Platform features are strictly unavailable to citizens or

residents of jurisdictions blacklisted by the United Nations or the US Office of Foreign

Assets Control (OFAC). Access to the 90-day rolling pools requires full validation

against active KYC/AML compliance records.


