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Porcelain vs. Composite Insulators: Which Material
Is Right for Your Project?
Compare exact product designs, site pollution, mechanical duty, required test evidence, and project-specific costs
before selecting a material.

Offline reading copy of the web article. This is not a product datasheet, type-test certificate, quotation, or installation instruction.
Confirm the exact project requirements and supplier evidence before procurement.

Why This Comparison Matters
Porcelain and composite insulators can meet different overhead-line or substation duties, but neither material is the
universal answer. Compare the exact product design, voltage and load requirements, site pollution, utility-approved
standard, documentation, and total installed cost. Vuulcan's ability to supply a given model or report must be confirmed
for the specific RFQ.

Material Properties: What You're Actually Buying
Porcelain insulators use a fired ceramic insulating body and appropriate metal fittings. Composite suspension and tension
insulators covered by IEC 61109:2025 use a fibre-reinforced load-bearing core, polymeric housing, and permanently
attached metal end fittings. Different post-insulator product families have different applicable standards. Material names
do not establish electrical performance, mechanical strength, service life, or certificate availability for a particular design.

Compare the specified design, not only the material

Item Porcelain candidate Composite candidate

Construction Confirm ceramic body, fittings, and
complete unit drawing

Confirm core, housing, fittings, and
complete unit drawing

Mechanical rating Confirm the exact product rating and
applicable tests

Confirm the exact product rating and
applicable tests

Electrical rating Confirm withstand and other
project-specified values

Confirm withstand and other
project-specified values

Documentation Check model-specific type and routine
test records

Check model-specific design, type, and
routine test records as required

https://webstore.iec.ch/en/publication/87026
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Side-by-Side Comparison

Questions for a like-for-like comparison

Decision factor What to compare Evidence

Weight and handling Installed assembly mass and lifting
method

Approved drawings and logistics plan

Pollution performance Site severity, profile, creepage, and
wetting behavior

IEC 60815 assessment and test records

Mechanical design Calculated tension, bending, wind, ice,
and installation loads

Engineering calculations and declared
ratings

Service experience Records for the exact design and
environment

Utility or manufacturer evidence with
scope and dates

Price Comparable quoted packages, not
material stereotypes

Current supplier quotations

Pollution Performance: A Site-Specific Decision
IEC TS 60815-1:2025 sets out principles for selecting and dimensioning outdoor high-voltage insulators under pollution;
its subsequent parts distinguish ceramic/glass and polymer AC designs. Site pollution severity, profile, material
properties, and local service history all influence selection. Silicone-rubber housings can have useful hydrophobic
behavior, but that does not prove any composite unit is maintenance-free or suitable at a specified site. Likewise,
porcelain cannot be categorically ruled out from polluted service without assessing the available profile and design.

Lifecycle Cost: Beyond the Unit Price
Use the same voltage, mechanical duty, pollution requirement, and documentation scope for each bid. Add freight,
handling, structure changes, installation, cleaning or inspection, replacements, and outage costs over the project's
planning horizon. Do not use a generic percentage price gap, fixed service-life number, automatic washing interval, or
zero-maintenance promise. Those quantities require project and product evidence.

Inputs for a project lifecycle comparison

Cost input Data to obtain

Purchase Comparable quotations and included fittings

Transport and installation Mass, packaging, equipment, and labor plan

Operations Utility inspection and maintenance plan for this site

Replacement Approved service records and expected outage cost

Application Scenarios: Where Each Material May Fit
Porcelain may be a strong candidate where the utility already qualifies that exact design and installation hardware, while a
composite design may be worth evaluating where weight or pollution performance is important. Substation post, overhead
suspension, and line-post products are not interchangeable categories. Make the material decision only after the product
family, standard, load case, and evidence gate are clear.

https://webstore.iec.ch/en/publication/61046
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The Dual-Material Approach: Separate Qualification Is Still Required
A project may use porcelain in one application and composite in another. That does not imply both come from one factory
or share one quality system, test report, warranty, or delivery schedule. Qualify each proposed manufacturer and design
separately unless the supplier provides verified evidence for a combined supply arrangement.

Bid Documentation Requirements: A Gate Buyers Often Overlook
Before requesting a formal tender price, compare the mandatory document list with what the proposed manufacturer
already holds for the exact model, material, rating, and applicable standard edition. A type/design test is not
interchangeable with a routine production report. IEC 61109:2025 revised the classification and applicability of tests for
composite suspension/tension insulators; check the tender's required edition and the full standard text. Do not claim that
a new test can be completed before a bid deadline without written laboratory and supplier confirmation.

Documentation gate before bid commitment

Requirement Question to resolve

Product standard Which edition and exact product family apply?

Design or type test Does the existing report cover the quoted model and required
ratings?

Routine test What batch-specific report is required at delivery?

Manufacturer qualification Which legal entity, facility, audit, and prior-supply evidence are
required?

Verdict: Decision Framework
Shortlist only products that pass the utility's standard and document requirements. Then compare the approved designs
against the calculated electrical and mechanical duty, site pollution, installation constraints, and current project cost. If the
mandatory report or product capability cannot be confirmed, pause the quotation rather than implying compliance.

Share the exact specification, quantities, project stage, delivery destination, and mandatory-document list. We will confirm
whether a compliant product and supporting evidence can be reviewed before promising a technical proposal or quotation
date.

Standards scope: IEC 61109:2025 and IEC TS 60815-1:2025. Product-specific conclusions require the complete applicable standards,
drawings, test reports, and project conditions.

Frequently Asked Questions

Which insulator material lasts longer — porcelain or composite?
There is no universal service-life figure for either material. Compare evidence for the exact design, installation
environment, maintenance plan, and utility experience before making a lifetime or replacement-cost assumption.

Are composite insulators better for polluted environments?
Some polymeric housings offer useful hydrophobic behavior, but performance is design- and site-specific. Compare the
proposed composite and porcelain profiles, creepage, test records, and local pollution severity under the applicable IEC
60815 series and utility rules.

Can I use both porcelain and composite on the same project?
Yes, if each proposed product passes the applicable specification and qualification process. Using both materials does
not mean they come from one factory or share one quality system, report, warranty, or delivery schedule.

https://webstore.iec.ch/en/publication/87026
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Why is porcelain still used when composite is lighter and more pollution-resistant?
Utility qualification, existing hardware, tested design, installation constraints, and project cost can all favor a particular
porcelain unit. A composite candidate must still pass the same application-specific electrical, mechanical, and document
checks.

What's the difference between a type test certificate and a factory/routine test report for composite
insulators?
They serve different purposes. Design and type testing concerns a defined design and its applicable standard, while
routine testing checks production under the required procedure. Ask whether each report covers the exact quoted model,
rating, manufacturer, and standard edition; one report does not automatically substitute for another.

Can a supplier obtain a new IEC 61109 type test certificate fast enough to meet a bid deadline?
Do not assume so. First check whether the tender requires an existing matching report at bid submission. If new testing is
permitted, obtain written laboratory availability, test scope, cost, and timing before promising compliance or a bid date.


