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IEC 60601-1-2
Medical electrical equipment — Collateral standard: Electromagnetic disturbances —
Requirements and tests

Condensed Practical Reference & Field Checklists
Prepared for biomedical engineers and technical staff working with medical electrical (ME) equipment where
electromagnetic compatibility (EMC) matters — especially during refurbishment, repair, or installation planning.

Important note on scope and use: This document is an original, independently written condensed overview and practical
checklist tool. It summarizes, in the author's own words, the general structure and concepts of IEC 60601-1-2 (a collateral
standard to IEC 60601-1) for quick field reference. It is not a reproduction of the official standard text, is not a substitute for
it, and must not be used as the sole basis for EMC compliance testing, certification, or regulatory submission. Formal EMC
testing requires accredited test laboratories and the current officially licensed IEC 60601-1-2 text (together with the referenced
basic EMC test standards, e.g. the CISPR 11 and IEC 61000-4 series).
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1. About This Standard
IEC 60601-1-2 is a "collateral standard" under the IEC 60601-1 family, meaning it adds cross-cutting requirements
that apply across most ME equipment on one specific topic: electromagnetic compatibility (EMC). It covers two
directions of concern — how much electromagnetic disturbance a device is allowed to emit (emissions), and how
well it must keep working when exposed to electromagnetic disturbance from its environment (immunity) —
including radio equipment, mobile phones, other medical devices, and general electrical noise.

1.1 Why it matters, especially for refurbishment

● EMC behavior is a system-level property — it depends on internal wiring, shielding, grounding, component layout,
and even cable routing, not just the nominal function of each part. Replacing a power supply, main board, or
display with a non-identical part can change EMC performance even if the device still "works" normally in a
quiet test environment.

● A device that passed EMC testing when new is not guaranteed to still meet those limits after component-level
repair or substitution — this is a commonly overlooked risk in refurbishment.

● Growing use of wireless medical devices and general wireless proliferation in clinical environments (Wi-Fi,
Bluetooth, RFID, cellular) means immunity to radiated RF disturbance is increasingly important, and is explicitly
addressed in current editions of the standard.

● Export markets and institutional buyers increasingly expect an EMC declaration or test summary as part of
technical documentation, alongside IEC 60601-1 safety compliance.
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2. Core Concepts

Concept What it means

Emissions How much electromagnetic energy (conducted, through power/signal cables, or radiated,
through the air) the device itself generates — must stay under defined limits so it doesn't
disturb other nearby equipment.

Immunity How well the device continues to perform its intended function when exposed to external
electromagnetic disturbance — electrostatic discharge (ESD), radiated RF fields,
conducted RF, power surges/dips, and magnetic fields, among others.

Essential performance
under EMC disturbance

The standard requires identifying, for each device, what "essential performance" must be
maintained even during an EMC disturbance test, and what a clinically acceptable
degraded response looks like (vs. an unacceptable loss of safety or function).

Basic EMC standards
referenced

IEC 60601-1-2 relies on established general EMC test standards for the actual test
methods and default limits — commonly CISPR 11 for emissions and the IEC 61000-4
series (e.g. -2 ESD, -3 radiated RF immunity, -4 electrical fast transients, -5 surge, -6
conducted RF, -8 power-frequency magnetic field, -11 voltage dips/interruptions).

Electromagnetic
environment

Requirements can vary depending on the declared use environment — professional
health-care facility, home health-care environment, or special environments — since
ambient RF/electrical conditions differ significantly between these settings.

Wireless coexistence Current editions include specific test requirements for devices that intentionally
transmit/receive radio signals (Wi-Fi, Bluetooth, proprietary wireless), addressing
coexistence with other wireless equipment likely to be nearby in clinical use.
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3. Practical Implications for Installation & Use

● Accompanying documents for compliant equipment should include EMC-relevant information: guidance on
minimum separation distances from portable RF communications equipment, a statement on the declared
electromagnetic environment, and any special installation precautions.

● Co-location risk: placing multiple electronic medical devices close together, or near strong RF sources (two-way
radios, certain security systems, cellular boosters), can create real-world immunity problems even when each
device individually passed EMC testing in isolation.

● Cabling and grounding discipline during installation (using specified/shielded cables, correct grounding,
avoiding unauthorized cable substitutions) materially affects real-world EMC performance, not just laboratory test
results.

● Portable/mobile equipment moved between different areas of a facility may encounter a wider range of ambient
electromagnetic conditions than fixed equipment, worth considering during risk assessment.
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4. Practical Field Checklists
Use these as a starting self-assessment tool. They do not replace accredited EMC laboratory testing where a formal compliance
declaration is required.

A. EMC Risk Awareness Checklist (Refurbishment/Repair)

Check Item / Action Status

■ Scope of repair/refurbishment reviewed for any component that could plausibly affect EMC
performance (power supply, main board, display, cabling, enclosure/shielding).

Y / N / NA

■ Where a like-for-like manufacturer part was used, EMC risk is generally low — documented as such. Y / N / NA

■ Where a non-identical or generic part was used, EMC impact considered explicitly rather than assumed
negligible.

Y / N / NA

■ Enclosure and shielding integrity confirmed intact after any disassembly/reassembly (gaskets, shielding
gaskets, ferrites, grounding straps re-fitted correctly).

Y / N / NA

■ Internal cable routing and grounding restored to original configuration after service work. Y / N / NA

■ If EMC-relevant risk is identified, appropriate action considered: functional/interference spot-check, or
referral for formal EMC re-testing for high-risk device categories.

Y / N / NA
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B. Installation Environment Checklist

Check Item / Action Status

■ Declared electromagnetic environment (professional health-care facility, home health-care, or special
environment) confirmed to match the actual installation site.

Y / N / NA

■ Manufacturer's minimum separation distance guidance from portable RF equipment reviewed for the
installation location.

Y / N / NA

■ Known strong RF sources in the vicinity (two-way radios, RFID readers, cellular equipment) identified
and considered in placement.

Y / N / NA

■ Multiple electronic medical devices co-located in the same bay/room assessed for potential mutual
interference, especially wireless-enabled devices.

Y / N / NA

■ Original manufacturer-specified cables and accessories used, rather than uncontrolled substitutes. Y / N / NA
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C. Documentation & Buyer Communication Checklist

Check Item / Action Status

■ EMC-related information from the original manufacturer's accompanying documents retained and
passed along with the refurbished unit.

Y / N / NA

■ Any known EMC-relevant modification made during refurbishment disclosed transparently to the buyer. Y / N / NA

■ For institutional/regulated-market buyers, availability of an EMC test summary or declaration confirmed
before shipment, where required by the destination market.

Y / N / NA

■ Complaint/field-report channel able to capture and flag any reported interference issues post-installation
for follow-up.

Y / N / NA

Reminder: EMC compliance is a laboratory-verified, accredited-test matter for formal declarations. This guide supports
risk-awareness and practical installation decisions; it does not replace accredited testing against the current IEC 60601-1-2 text
and its referenced basic EMC standards.


