COLD CHAIN INTEGRITY & THERMAL MANAGEMENT PROTOCOLS CHAPTER 4

I 4.1 Extreme Ambient Thermal Challenges (+50 °C Operating Environment)

Transiting the Rub' al Khali desert presents extreme thermodynamic stress on cold chain assets. Surface asphalt temperatures
frequently exceed 70 °C during summer peak hours, causing conventional refrigeration units to suffer severe thermal pull-down
decay, compressor overheating, and insulation degradation.

| 4.2 Mandatory Fleet Insulation & Technical Standards

Thermal Insulation Polyurethane Injection Foam (K-factor < 0.022 Prevents thermal conductivity spikes across outer
Coefficient W/mK, Thickness > 100mm) aluminum skin under direct solar irradiance.
Dual-Powered Reefer Diesel-Electric Hybrid Units with active battery Ensures continuous active cooling during vehicle engine
Compressors backup and automatic auto-start idling or emergency mechanical breakdowns.
Solar-Reflective Outer High-albedo reflective UV-resistant elastomer Reduces solar absorption by up to 85%, lowering baseline
Coatings coatings internal cabinet temperature.
Multi-Zone Telemetry Calibrated wireless loT temperature probes at Detects internal micro-climate stratification and prevents
Sensors floor, mid-height, and ceiling nodes localized cargo freezing or heating.

DIGITAL CUSTOMS CLEARANCE & INTEROPERABILITY CHAPTER 5

| 5.1 Cross-Border Electronic Data Interchange (EDI) Integration

To eliminate manual documentation bottlenecks at the border, Oman Customs and Saudi Customs have aligned their digital trade
portals. The Omani single-window platform (Bayan) synchronizes directly via secure APl endpoints with Saudi Arabia’s single-window

portal (FASAH).

I 5.2 Customs Data Mapping Standards

e Advance Cargo Information (ACI): Electronic manifest filing required 6 hours prior to physical arrival at the border post.

e HS Code Harmonization: Pre-validated 8-digit GCC Unified Customs Tariff classification to minimize customs disputes.

e e-Certificate of Origin (e-COO): Blockchain-verified origin validation eliminating physical stamps and manual document
couriers.

e Smart Seal Tracking: RFID and GPS-enabled electronic customs locks applied at origin ports and automatically disarmed upon
arrival at destination bonded facilities.

RISK MANAGEMENT, SAFETY & EMERGENCY RESPONSE CHAPTER 6

I 6.1 Telematics & Fleet Remote Diagnostics

Given the remote geographic nature of the Empty Quarter, fleet safety depends heavily on continuous satellite-backed telematics
connectivity. Fleet management platforms monitor real-time vehicle metrics to prevent catastrophic mechanical failures in desert
zones.

MANDATORY PRE-TRIP FLEET CHECKLIST (RUB' AL KHALI TRANSIT)

e [] Tire Pressure & Tread Depth Inspection: Nitrogen filling strongly recommended to prevent pressure spikes under high
road temperatures.



¢ [] Dual Satellite-Cellular Modems: Automatic failover to satellite communications when cellular networks drop across
desert stretches.

e [] Driver Fatigue Detection Systems: Al-powered cabin cameras to detect driver drowsiness and lane drift.

e [] Auxiliary Water & Thermal Emergency Kits: Minimum 50 Liters of potable water per vehicle cabin plus emergency
thermal blankets.

STRATEGIC IMPLEMENTATION PLAN FOR ENTERPRISE SHIPPERS CHAPTER 7

| 7.1 Phased Execution Timeline (2026-2027)

Phase 1 (Q3 Pilot Testing & Tariff Run test truckloads across Omani ports to SPARK Dry Port to benchmark transit time and
2026) Validation duty compliance.
Phase 2 (Q4 Connect ERP systems directly with Bayan/FASAH single-window engines for automated

EDI Portal Integration

2026) invoice and manifest generation.

Phase 3 (Q1 Fleet Modernization Upgr.a.de .reefer fleets to meet high-ambient thermal insulation standards (+50 °C

2027) specification).

Phase 4 (Q2 . Transition up to 40% of overland regional volume from legacy routes to the Rub' al Khali
Full Commercial Scale-Up .

2027) Corridor.

I 7.2 Conclusion & Summary

The commercialization of the Rub' al Khali Secure Green Land Corridor provides enterprise supply chains in the GCC with a
transformative logistical asset. By slashing transit durations by up to 18 hours, lowering overall landed costs by 20% to 30%, and
eliminating third-country transit friction, shippers can achieve unprecedented agility while building robust supply chain resilience
across Middle Eastern trade corridors.
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