Anti-Corrosion Coating Options for Steel Pipelines (3PE

vs. FBE vs. Galvanized)

A Technical Engineering Evaluation for Buried Infrastructure & Fluid Distribution Bidding Reports

| 1. Introduction & Engineering Dilemma

When drafting feasibility studies, pipeline technical specifications, or commercial bidding proposals for municipal water
grid networks, oil/gas trunk lines, or structural civil piping, project engineers must present a rigorous anti-corrosion
submittal report. The choice of external lining directly determines the pipeline's operational lifespan, capital expenditure
(CAPEX), and resistance to cathodic disbondment.

This manual provides an objective cross-reference analysis of the three leading international anti-corrosion coating
mechanisms: 3-Layer Polyethylene (3PE), Fusion Bonded Epoxy (FBE), and Hot-Dip Galvanization (HDG).

| 2. Technical Definition & Structural Layers
Understanding the mechanical layer architecture explains how each coating combats environmental deterioration:

» 3PE (3-Layer Polyethylene): A high-performance composite consisting of a base layer of Fusion Bonded Epoxy
(for adhesion & anti-corrosion), an intermediate copolymer adhesive layer, and a thick outer High-Density
Polyethylene shell (for mechanical shield protection).

* FBE (Fusion Bonded Epoxy): A single-layer thermosetting epoxy powder coating electrostaticly applied to
heated pipe surfaces (~200°C), forming a dense cross-linked chemical barrier layer.

* Hot-Dip Galvanized (HDG): Immersing cleaned steel pipes into a molten zinc bath at approximately 450°C,
forming a series of metallurgical iron-zinc alloy layers providing sacrificial metallurgical protection.

| 3. Engineering Performance & Comprehensive Comparison Matrix

The matrix below contrasts the operational parameters required to comply with international infrastructure owner
expectations (such as AWWA, DIN, and API specifications):

Evaluation
Parameter

3PE (3-Layer Polyethylene) FBE (Fusion Bonded Epoxy) Hot-Dip Galvanized (HDG)

30 — 50+ Years (Highest durability 15 — 25 Years (Highly dependent

Design Lifespan , 20 — 30 Years )

profile) on local coating mass)
i i Excellent in high-salinity, Excellent in standard uniform Best for above-ground setups,

Applicable Soil & L ) o o . )

Environments marshlands, acidic, and aggressive/ clay soils; ideal for directional civil scaffolding, and low-
rocky backfill conditions. drilling (HDD). corrosivity rural soils.
Excellent (Thick HDPE jacket Moderate (Thin layer prone to

Soil Stress & ) (, . J ) ) ( ) yerp Good (Zinc alloy layers offer

. shields against heavy impact during scratching; requires smooth )

Scratch Resistance . . high surface scratch hardness).

backfilling). sand backfills).

Operating Temp. -40°C o +80°C -50°C to +115°C (Superior

i Ambient to +200°C
Range high-temperature tolerance)
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Evaluation
Parameter

3PE (3-Layer Polyethylene) FBE (Fusion Bonded Epoxy) Hot-Dip Galvanized (HDG)

High (Initial CAPEX is higher, offset Low to Medium (Economical for

Relative Cost Index Medium

by zero maintenance costs) structural and small-bore pipes)
International DIN 30670, CAN/CSA-Z245.21, ISO API RP 5L9, AWWA C213, ASTM A123, EN ISO 1461,
Standards 21809-1 CSA Z245.20 ASTM A53

| 4. Strategic Selection Framework for Bidding Submittals

Case A: Long-Distance Buried High-Pressure Pipelines

For cross-country buried trunklines with varying rocky terrains or high water tables, 3PE is mandatory. The HDPE
layer eliminates moisture ingress and withstands mechanical movement caused by soil settlement.

Case B: Complex Geometries, Horizontal Directional Drilling (HDD), & High Temperatures

For trenchless pipeline installations utilizing HDD, 3PE can suffer from outer layer peeling if it strikes sharp rock
formations. Dual-layer FBE or specialized FBE is preferred due to its superior bonding chemistry, which prevents the
coating from sliding or wrinkling under high shear stresses.

Case C: Fire Water Systems, Above-Ground Fluid Networks, & HVAC Piping

For open-air civil infrastructure exposed to continuous ultraviolet (UV) radiation, polymers like polyethylene will degrade
over time without additives. Hot-Dip Galvanization is the industry standard for these applications, as the zinc oxide
skin provides long-term UV stability.

£ critical Bidding Note: The Cathodic Protection (CP) Synergy

When submitting a report for buried gas or water infrastructure, remember that coatings act as the primary defense, while
Cathodic Protection (CP) serves as the secondary system. 3PE possesses extremely high electrical resistance, minimizing the
current required for CP systems. However, in the rare event of a coating breach, it can cause "CP shielding." Conversely, FBE
allows CP currents to pass through seamlessly, preventing hidden under-film corrosion.

Need Custom Coating Thickness Profiles, Internal Epoxy Linings, or Comprehensive Bidding Technical
Data Sheets?

We operate fully automated continuous 3PE, FBE, and Galvanizing lines, providing turnkey coated steel pipes with certified
layer validation reports.

Contact Our Technical Tender Advisory Team: hudson@cangtiepipe.com | WhatsApp: +86 19061773869

Request Sample Quality Certificates & Pricing
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