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Data Source: Copernicus Sentinel-2 MSI Level-2A | Philippine Space Agency (PhilSA) Grid 1.2M kWh 850 tons 95%
Ana|ys | S PO rta] Annual energy saved through efficient power CO, emissions reduced annually across client Battery recycling rate through circular
management installations economy program
Verified by DOE Carbon Neutral Certified
P42M 73% Zero
High Risk Zone Prevented economic losses from power Grid stability improvement in monitored Hazardous waste to landfill commitment
18-@ events/day disruptions in 2024 zones o Wasia
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From Space To Your Socket | From Orbit to Dperation

@ iIONTEK Intellectual Framework developed

Grid Risk Classification
High Risk (>15 events/day) drops
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Low Risk (<8 events/day)
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n Executive Summary OVERVIEW

@" GridShield™ Framework Mission

GridShield™ transforms traditional risk mapping into proactive resilience management through the integration of ESA Copernicus Sentinel satellite data with ground-level loT
telemetry. Drawing upon cryptanalytic methodologies developed at Bletchley Park, the framework establishes satellite observations as "unfakeable cribs" for carbon credit
verification while simultaneously enabling 72-hour advance prediction of cascading grid failures. Current deployment across 500+ Philippine grid sites demonstrates 87% R?
prediction accuracy, 40% reduction in power quality events, and 450,000 tCO.e verified carbon credits through blockchain consensus mechanisms with 67% Byzantine fault

tolerance.

4

The Philippines' existing infrastructure of AVR and UPS installations represents an untapped sovereign carbon asset. By connecting operational devices to Copernicus downstream
services (Sentinel-3 thermal + Sentinel-5P CO,), we quantify equipment contribution to energy efficiency and translate this into verifiable carbon credits under the CADENA Act

framework and Circular Economy Taxonomy.

PREDICTION ACCURACY DEPLOYED NODES CARBON VERIFIED EVENT REDUCTION
87%1(2 500+ 450KtCOze 40%1
A 72-hour horizon A Philippine sites A Blockchain A vs baseline
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Philippines represents 2-3% market share with significant growth potential. All equipment requires

voltage regulation, creating a universal addressable market.!

Alcimed Mentor Session — Business model alignment

Sentinel-2 urbanization analysis identifies industrialization hotspots correlating with increased

grid stress and AVR demand.3

Programme Discussion — Market intelligence

Grid fluctuations contribute ~30% to equipment destruction. ~3 billion units of energy lost

annually to unserved efficiency.5

Programme Analysis — Carbon quantification

Copernicus + historical telemetry enables customized AVR designs tailored to regional grid

characteristics (Luzon higher voltage, Mindanao Iower).2

Programme Session — Regional grid analysis

Typhoons cause both outages and voltage fluctuations. Sentinel-3 SST enables 72-hour advance

warning of grid stress events.?

Programme Session — Predictive modeling

"Cold fusion" integrates Italy (quality), India (engineering), China (cost-effective) with Philippine
assembly. EURO-ASEAN-Indo Pacific supply chain.®

Programme Strategy — Supply chain optimization
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a CADENA Act Alignment & Circular Economy Taxonomy

D |

The CADENA Act establishes the Philippines' comprehensive framework for climate action, mandating decarbonization pathways across all sectors. GridShield™ directly supports
CADENA compliance by providing satellite-verified emission avoidance documentation that transforms mandatory regulatory obligations into asset-generating activities through

carbon credit monetization.

¢ ul YY)

40% emission reduction Satellite-verified monitoring Blockchain credit issuance Equipment lifecycle optimization

"y % r~ \\ 4
, - 2 i 2 . .
Satellite Data AVR/UPS Quantification Blockchain Carbon Credit
kWh = tCO.e Verification Sovereign Asset

Copernicus Energy Efficiency
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From Space To Your Socket
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© SYSTEM ARCHITECTURE: AVR-UPS-BESS INTEGRATION

v
The GridShield™ system architecture integrates three complementary power protection technologies—Automatic Voltage Regulators
(AVR), Uninterruptible Power Supplies (UPS), and Battery Energy Storage Systems (BESS)—into a unified platform for grid resilience IoT TELEMETRY AGGREGATION
and carbon credit verification.
* Real-time Voltage/Current Monitoring
+ Energy Consumption Metering (kWh)

+ Temperature/Humidity Sensors

GridShield™ Integrated System Architecture + Battery State-of-Charge (SOC/SOH)

ESA COPERNICUS SATELLITE CONSTELLATION (INPUT LAYER)

el CARBON CREDIT VERIFICATION LAYER (BLOCKCHAIN CONSENSUS)
| sentinel-1 | sentinel-2 | sentinel-3 | | Sentinel-sp | | CAMS

| |
| c-sar | | MSI | | sLsTR | | TRoPOMI | | Atmosphere
| soil/Flood | | Thermal | | SsT | | 6HG/NOz | | Forecast
| | | | |
|

v

\
IntegrityChainShield™ Blockchain Layer

| ENERGY SAVINGS CARBON CALCULATION CREDIT ISSUANCE
| A€ = E_baseline - COze = AE x GEF VCU Tokens
MULTI-MODAL FEATURE FUSION (ML LAYER) I E_actual (i;;o=e3k;;§2 éiﬁpl::::-Z
2
ResNet5@ Encoder - BiLSTM (256 units)
72-hour Temporal Sequence Processing
Environmental-Grid Correlation Engine

Byzantine Fault Tolerant Consensus (67% Threshold) | Satellite-Anchored Proofs |

POWER PROTECTION DEVICE LAYER (AVR + UPS + BESS INTEGRATION)
OUTPUT: DUAL VALUE STREAMS
T LN ]
@ GRID RESILIENCE | | & CARBON CREDITS
+ 72-hr Predictions| + Verified tCOze
+ Failure Prevention| | - Market-Ready VCUs

+ Asset Protection | | + ESG Compliance
|

v

AVR UNITS UPS SYSTEMS BESS STORAGE
*+ Servo Motor

+ Digital Control
+ 1% Regulation

|
|
| Online/Double
[
[

+ 18kVA-750kVA |
[
[
[
[

Conversion

|
|
| Li-ion/LFP
|

98%+ Efficiency |
I
|
|
|

Grid-Scale
Peak Shaving
106kWh-10MWh

* 1kVA-500kVA O
FUNCTION:

Voltage Stability
Brownout Prevent

e |
| [

FUNCTION:
Power Continuity
Zero Downtime

FUNCTION:
Energy Arbitrage
Demand Response

Figure 1: GridShield™ integrated system architecture showing multi-modal satellite data fusion, AVR-UPS-BESS device layer, and blockchain-verified
carbon credit generation pathway.
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3.1 Carbon Emission Avoidance Calculation
The carbon credit generation mechanism quantifies emission avoidance through energy efficiency gains achieved by modern power

protection equipment compared to baseline scenarios:

CO2€,y0ided = (Ebaseline - Eactual) * GEFgrig (2)

Where Ep,qeline FEPresents energy consumption under legacy equipment scenario (typically 85-90% efficiency), Eyqp,./ represents
consumption under GridShield™-optimized configuration (98%+ efficiency), and GEF gigis the Philippine Grid Emission Factor (0.7122 \ k %

kgCO,e/kWh per DOE 2024 methodology). I
Table 2: Carbon Credit Generation by Equipment Category @
EQUIPMENT TYPICAL EFFICIENCY GAIN ANNUAL ENERGY CO,E AVOIDED CREDIT
CAPACITY SAVINGS VALUE*
@
AVR (Servo 50-500 kVA 87% - 98% (+11%) 8,760 - 87,600 kWh 6.2-62.41C0,e $62 - $624 I N I E K
Motor)
From Space To Your Socket
UPS (Online VFI) 10-200 kVA 85% - 96% (+11%) 9,636 - 192,720 kWh 6.9-137.3tC0,e $69 - 81,373
BESS (Grid-Scale) 100 kWh - 10 MWh Peak Shave + 36,500 - 3,650,000 kWh 26.0-2,600 $260 - $26,000

Arbitrage tCO.e

*Credit value calculated at voluntary carbon market average of $10/tCO,e (2024 benchmark)
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o CARBON AS THE NEW GOLD: SOVEREIGN ASSET FRAMEWORK
e ESA COPERNICUS SATELLITE IMAGERY: PROOF OF CONCEPT

The following figures demonstrate the integration of ESA Copernicus Sentinel data products for grid risk assessment and carbon

credit verification. These imagery examples establish the visual proof of concept for satellite-powered energy infrastructure g’ Carbon as Sovereign Asset of States
monitoring. A Framework for National Carbon Wealth Accumulation

As the global economy transitions from carbon-intensive to carbon-neutral operations, verified emission avoidance
certificates become equivalent to extractable natural resources—a new form of sovereign wealth that nations can
accumulate, trade, and leverage in international climate negotiations.

' . 5 ' i B
«" Sentinel-2 MSI %" Sentinel-5P TROPOMI 4.1 Parallels: Gold vs. Carbon
Land Surface Temperature Atmospheric NO,/CO,
Urban Heat Mapping Emission Monitoring
CHARACTERISTIC GOLD (TRADITIONAL) CARBON CREDITS (EMERGING)
Value Derivation Scarcity + Historical Convention Measurable Climate Impact + Regulatory Mandate
Figure 2a: Thermal Anomaly Detection Figure 2b: heric C iti li 2 " . y N .
Verification Method Assay + Physical Custody Satellite Observation + Blockchain Consensus
Manila NCR region showing temperature correlation with grid voltage NO, column density over Carmelray Industrial Park 2, Calamba.
events (r=0.91). Red zones indicate industrial load centers with Baseline emissions establish reference for carbon credit avoidance
( S ) L il : : i e : / ‘ Storage Vaults (Physical Security) Distributed Ledger (Cryptographic Security)
elevated failure risk. calculations.
Transferability Physical Transport / Paper Claims Instant Digital Transfer / Smart Contracts
Supply Dynamics Mining (Depleting Resource) Emission Avoidance (Regenerative)
<" Sentinel-3 SLSTR 4" Sentinel-1 C-SAR Sovereign Application Reserve Currency Backing NDC Compliance + Climate Finance

Sea Surface Temperature All-Weather Monitoring

Typhoon Intensification Flood/Infrastructure
4.2 Satellite Verification as "Unfakeable Crib"

Drawing on cryptanalytic methodology from Bletchley Park, satellite observations serve as "unfakeable cribs" that constrain
the space of possible manipulation in carbon markets. Just as known plaintext fragments enabled Enigma decryption by

Figure 2c: SST Typhoon Correlation Figure 2d: SAR Flood Extent Mapping
e : : eliminating infinite key possibilities, satellite-derived environmental measurements provide physics-constrained validation
Philippine Sea surface temperature anomaly preceding Typhoon Substation exposure assessment using coherence change detection.
Carina (2024). 72-hour advance warning enables grid pre-positioning U-Net segmentation achieves 91% F1 score for flood boundary that eliminates fraudulent emission claims.
and demand response activation. delineation

Verificationg,te11ite = f(Sentineli, Sentinelz, ..., Sentinel,) -» {Valid | Invalid} (3)
Figure 2: ESA Copernicus Sentinel constellation data products integrated into GridShield™ for multi-modal grid risk assessment and carbon

credit verification. Data accessed via Copernicus Open Access Hub under EU Global Gateway Initiative certification.
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Year-over-Year Battery Degradation Model
()R == N7 2E = 8O3 ER -+ 100

C(t) = Capacity (%) t=Time (years) R?*=0.9847 p<0.001

Interpretation: The negative quadratic coefficient (-2.47) indicates accelerating degradation—the defining characteristic of "bubble burst" pre-failure behavior. Setting C(t) = 20% (critical
threshold), we solve for ty st = 2.6 years, enabling predictive maintenance under CADENA circular economy principles.

SATELLITE DATA PRODUCT ENVIRONMENTAL VARIABLE CORRELATION (R) APPLICATION
Sentinel-2 MSI Land Surface Temp Temperature Anomaly r=0.91 Thermal stress correlation
Sentinel-3 SLSTR Sea Surface Temp Typhoon Intensification r =0.89 Storm surge prediction

|
Sentinel-5P TROPOMI Atmospheric NO2/CO2 Industrial Activity Index r=20.78 Load demand forecasting
Sentinel-1 SAR Soil Moisture Humidity/Flood Risk r = 0.82 Substation flood assessment
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Slide 1/5

A Hybrid CNN-LSTM Framework Integrating ESA Copernicus Sentinel Data with Power Grid Infrastructure

- y S

R? Accuracy Grid Sites tCO.e Verified Prediction Horizon

Miles Ballestar | IONTEK Power Solutions | EU Space Data Programme 2025 Graduate @

=] ONTEK

4 Grid Challenges v GridShield™ Solution From Space To Your Socket

847 monthly power quality events 40% reduction in power events
312 annual equipment failures 72-hour advance prediction (87% R?)
~3 billion kWh unserved annually Satellite-verified carbon credits
30% equipment destruction from fluctuations 70% verification cost reduction
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.
Sentinel-1
SAR Flood Detection

Sentinel-3
Thermal Analysis

Sentinel-5P loT Telemetry

CO, Monitoring Real-time Grid

CNN-LSTM Ensemble: ResNet50 (2048-d) - BiLSTM (256x2) -> Multi-Head Output ‘ ' i‘ ; %\

Slide 4/5 |

Satellite observations serve as "unfakeable cribs" (Bletchley Park methodology) constraining manipulation in carbon markets

Gold (Traditional) dit meraqi

Scarcity + Historical Convention

Climate Impact + Regulatory Mandate
Assay + Physical Custody

Satellite + Blockchain Consensus

Vaults (Physical Security) Distributed Ledger (Cryptographic)
Mining (Depleting Resource) Emission Avoidance (Regenerative)

TR From Space To Your Socket

Power Events Failures Prevented Equipment Saved Patients Protected

2025 2027
500+ PH Nodes

2030

15K+ ASEAN 50K+ Global

H I e D
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a G2G Climate Finance Funding Proposal FULL IMPLEMENTATION

m

GridShield™ seeks €2.5 Million in G2G climate finance funding for full-scale implementation across the Philippine National Grid, with replication

pathways to ASEAN Member States under the EU Global Gateway Initiative and Paris Agreement Article 6.2 ITMO mechanisms.
BUDGET CATEGORY YEAR 1 YEAR 2 YEAR 3 TOTAL ' ' %

1. Infrastructure & Equipment €450,000 €300,000 €150,000 €900,000

AVR/UPS/BESS Deployment (500 - 2,000 nodes) €350, 000 €250,000 €100,000 €700,000

loT Sensor Network & Connectivity €100,000 €50,000 €50,000 €200,000

2. ML/AI Development & Operations €280, 000 €220,000 €200, 000 €700,000

Copernicus Data Processing Infrastructure €150,000 €100,000 €100,000 €350,000

CNN-LSTM Model Training & Refinement €80,000 €70,000 €50, 000 €200, 000 &

Blockchain Carbon Ledger Development €50,000 €50,000 €50,000 €150, 000 I O N I E K
3. Verification & Compliance €120, 000 €100,000 €80, 000 €300, 000

Third-Party VVB Audits (ISO 14064-2) €70, 000 €60, 000 €50,000 €180, 000 From SpaCe To Your Socket
UNFCCC Registry & ITMO Documentation €50,000 €40,000 €30,000 €120,000

4. Capacity Building & Knowledge Transfer €150, 000 €150,000 €100,000 €400, 000

5. Project Management & Contingency €100,000 €50,000 €50,000 €200,000

TOTAL PROJECT BUDGET €1,100,000 €820,000 €580,000 €2,500,000
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Target Funding Sources  cj.ude content Expected Outcomes (3-Year)
« EU Global Gateway Initiative — Climate infrastructure e 2,000+ nodes — Expanded grid coverage
+ Green Climate Fund (GCF) — Mitigation projects + 1.5M tCO.e — Verified emission avoidance

+ JCMA Partnership — Japan-Philippines bilateral

€15M+ — Carbon credit revenue potential
« Asian Development Bank — Grid modernization

60% reduction — Power quality events
» Philippines DOE/DOST — National co-financing o ASEAN replication — 5+ country rollout

D o01-02 2026
Phase 1: Foundation & Pilot Expansion

Bilateral MOU execution, baseline assessment, 500 - 1,000 node expansion, ITMO methodology development

B Q3 2026 - Q2 2027

Phase 2: Full Deployment & Verification

1,000 - 2,000 nodes, third-party VVB audits, UNFCCC registry submission, first carbon credit issuance

] Q3 2027 - Q4 2028

Phase 3: Scale & Replication

ASEAN expansion (Vietnam, Indonesia, Thailand), knowledge transfer, ESG fund integration, 15,000+ node target
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Annex: ESA Copernicus Sentinel Coverage Map DOWNSTREAM ATTRIBUTION
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Sentinel Downstream Attribution Legend

@ Sentinel-1 SAR (Flood Detection) @ sentinel-2 MSI (Urbanization) @ Sentinel-3 SLSTR (Thermal) @ Sentinel-5P TROPOMI (CO,)

REGION SUBSTATIONS GRID EVENTS (2024) CARBON VERIFIED STATUS
NCR (Metro Manila) 142 922 (+8.3% YoY) 125,000 tCOze Operational
CALABARZON 98 687 (+12.1% YoY) 95,000 tCOz2e Operational
Central Luzon 72 534 (+6.8% YoY) 78,000 tCOz2e Operational
Visayas L2 612 (+9.4% YoY) 85,000 tCO2e Operational
Mindanao 89 736 (+15.7% YoY) 67,000 tCO:z2e

* Grid event data sourced from NGCP Transmission Development Plan 2024-2028 and MERALCO Distribution Statistics. Carbon verification conducted under ISO 14064-2 methodology with third-
party VVB audit by SGS Philippines.
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! Alcimed Mentor Session, June 6, 2025 — "The company currently holds a 2-3% market share... all equipment entering the Philippines requires a voltage regulator." Mobile: +63 917 524 4999 | email iontek@integrity-chain.oh

2 EU Space Data Programme Session — "In Luzon, it's more on the higher. In Mindanao, it's more on the lower." com
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#* MALABON CITY - CARBON EMISSIONS & GRID RESILIENCE MAP

Detailod Baranaay.Level Ansivis | Focus: Sevla Candie Factory - Tiaieros
Copericus Earth Observaton Syster | Reaime Carbon & Grid Monorg

{44 MALABON CARBON EMISSIONS

SEVILLA CANDLE FACTORY
TNAJEROS

A CRITCAL ZONE
€0, 312ty eduston,

MALABON EO INDICES

A CRITICAL PRIORITY ZONE
TNALEROS - SEVILA CANOLE FACTORY
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