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1. Executive Summary 

In the humid and saline environments of the East African coast (e.g., Dar es Salaam, 

Mombasa), outdoor power equipment—specifically 33kV Load Break Switches (LBS) and 

Reclosers—faces a failure rate 300% higher than inland installations. This white paper 

analyzes why traditional NBR sealing and standard coatings fail within 24 months and 

provides a comprehensive upgrade roadmap based on TANESCO S23A/S51 standards 

and the latest EPDM material science. 

2. The Challenge: Why the Swahili Coast is "Equipment Killer" 

Coastal East Africa is classified under ISO 12944 Category C5-M (Very High Marine). 

Equipment operates under a unique "Triple-Threat" condition: 

1. Extreme UV Exposure: Equatorial solar radiation accelerates the photo-

oxidation of polymers. 

2. Constant Saline Mist: Chloride ions facilitate relentless electrochemical pitting 

on metallic enclosures. 

3. Cyclic Humidity: High day-night temperature swings cause "breathing" effects, 

drawing moist salt air into sealed compartments. 

Key Finding: Field data from 2019-2025 indicates that NBR (Nitrile) seals in Tanzania 

degrade 1.3x to 1.5x faster than in temperate zones, leading to SF6 leakage and 

catastrophic internal arcing. 

3. The Regulatory Benchmark: TANESCO Specifications 

To survive these conditions, power equipment must align with TANESCO (Tanzania 

Electric Supply Company) technical requirements: 

• TANESCO Spec S23A (LBS): Mandatory 1,000-hour Salt Spray Test (ASTM 

B117) with zero corrosion propagation. 

• TANESCO Spec S51 (Switchgear): All steelwork must be Hot-Dip Galvanized 

(ISO 1461) with a minimum thickness of >85 μm, followed by a C5-M grade 

weather-resistant coating. 



• IEC 62271-111 / IEEE C37.60: Native compliance for automatic circuit reclosers 

in high-pollution zones. 

4. Technical Innovation: The EPDM & HCEP Solution 

The shift from "Maintenance-Heavy" to "Maintenance-Free" equipment lies in material 

selection. 

4.1 EPDM vs. NBR: The Performance Gap 

Feature Standard NBR (Nitrile) 
Advanced EPDM (Ethylene 

Propylene) 

UV Resistance Poor (Brittle within 2 years) Excellent (Stable for 25+ years) 

Temp Range -20°C to +80°C -40°C to +120°C 

Chemical 

Inertness 
Moderate 

High (Resistant to SF6 

decomposition) 

TCO Impact 
High (Requires frequent gas 

refills) 
Zero-Leakage Guarantee 

4.2 HCEP (Hydrophobic Cycloaliphatic Epoxy) 

Replacing porcelain with HCEP solid dielectric insulation is critical. HCEP possesses a 

"self-cleaning" hydrophobic surface that sheds saline water, preventing surface tracking 

and flashovers—a common cause of 33kV grid outages in coastal Tanga and Dar es 

Salaam. 

5. Engineering Best Practices for Coastal Deployment 

1. Triple-Seal Architecture: Use dual EPDM O-rings with a primary Fluorosilicone 

backup seal for the operating shaft. 

2. C5-M Coating Systems: Apply a zinc-rich primer followed by a high-build 

epoxy mid-coat and a UV-resistant polyurethane topcoat. 

3. FDIR Integration: Utilize IEC 61850-ready controllers (e.g., RER615) to 

automate fault isolation, reducing the need for physical inspections in corrosive 

environments. 

4. Anti-Corrosion Greasing: As per TANESCO Spec S16, fill inter-strand gaps in 

overhead conductors with non-melting anti-corrosion grease. 

6. Economic & ESG Impact 

Investing in "Coastal-Spec" equipment yields a 400% Return on Investment (ROI) over 



25 years by: 

• Eliminating emergency gas refilling costs. 

• Reducing SAIDI/SAIFI (outage duration and frequency) metrics. 

• ESG Compliance: Minimizing SF6 leakage directly reduces Global Warming 

Potential (GWP) footprint, aligning with international carbon reduction goals. 

7. Conclusion: Future-Proofing the Grid 

Protecting the East African grid requires a move beyond generic industrial standards. By 

adopting the TANESCO + EPDM framework, utilities and EPCs can ensure that a 33kV 

installation today remains an asset in 2050, rather than a liability in 2028. 
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