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Foreword
Equipment does not fail politely. It drifts, it degrades, and it usually chooses the worst possible

moment to remind you that maintenance is not paperwork — it is patient safety. This field guide exists

because the anesthesia gas machine sits at exactly that intersection, where a quiet calibration drift or

a skipped preventive-maintenance visit can become a clinical event.

Everything in these pages is grounded in the standards and regulatory developments in force as of

July 2026. We have tried to write the book we wish we'd had on our first solo service call: specific,

checklist-driven, and honest about the difference between what the standard requires and what good

practice adds on top.

Read it front to back once, then keep it on the bench. The checklists at the end of each chapter are

meant to be photocopied, argued with, and improved for your own facility.
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Chapter 1 — The Anesthesia Workstation as a
System
A modern anesthesia workstation is not a single device but a tightly coupled system: a gas-delivery

pathway, one or more agent-specific vaporizers, a ventilator, a breathing circuit, integrated monitors,

and a web of safety interlocks. Maintenance that treats these as independent boxes misses the

failure modes that live in the seams between them.

The organizing principle of this guide is that every preventive-maintenance visit should verify the

machine as a system — gas in, agent added, breath delivered, gas measured — and then verify each

subsystem in isolation. The system test catches interaction failures; the subsystem tests localize

them.

Field Checklist

■ Confirm high-pressure and pipeline gas sources and pressures

■ Verify oxygen fail-safe and hypoxic-guard function

■ Inspect the breathing circuit for leaks and compliance

■ Check the ventilator across mechanical and manual modes

■ Confirm agent analyzer and capnography agreement
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Chapter 2 — Vaporizer Calibration in Practice
Vaporizers are the component most likely to drift silently. ASA and APSF guidance is consistent and

unambiguous: vaporizers should be inspected, tested, and calibrated per the manufacturer's

guidelines, at the manufacturer's stated intervals, by qualified technicians. That sentence contains the

entire compliance obligation and most of the clinical risk.

In practice, calibration means bench-verifying delivered agent concentration against a calibrated

analyzer across the clinically used dial range, for each agent — sevoflurane, desflurane, and

isoflurane behave differently and drift differently. A vaporizer that reads correctly at 2% may be out at

6%; test the range, not a point.

Document the as-found and as-left values. The as-found value is your early-warning system: a

pattern of vaporizers arriving slightly high is a maintenance-interval problem, not a coincidence.

Field Checklist

■ Bench-test each agent across the used dial range

■ Record as-found and as-left concentrations

■ Inspect filler, seals, and interlock

■ Trend as-found drift across the fleet

■ Certify and label with next-due date
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Chapter 3 — Ventilator and Breathing-Circuit
Verification
Ventilator verification covers tidal-volume accuracy, pressure-limit function, rate validation, and alarm

behavior across the modes your clinicians actually use. The breathing circuit — often overlooked — is

where compliance and leak problems hide, and a small circuit leak can defeat an otherwise perfect

ventilator.

Test the alarms by provoking them. An alarm that has never been triggered in testing is an

assumption, not a safety feature.

Field Checklist

■ Verify tidal-volume accuracy at low and high volumes

■ Confirm pressure-limit and disconnect alarms by provocation

■ Check circuit compliance and leak rate

■ Validate rate and I:E across modes
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Chapter 4 — Medical Gas and NFPA 99
Anesthesia machines live downstream of the facility medical-gas system, and NFPA 99 governs that

system. The current 2024 edition added a dedicated cybersecurity chapter and a requirement for an

auxiliary connection on the patient side of the medical-gas source valve — a resilience measure

worth understanding even though it is a facility-level provision.

With a 2027 edition now in development and its expanded cybersecurity provisions open for

feedback, connected anesthesia workstations increasingly fall within the scope of both medical-gas

accountability and device-security expectations. The maintenance implication is concrete: know your

zone valves, your alarm panels, and your source equipment, and keep the connected-device

inventory current.

Field Checklist

■ Map zone valves serving each anesthetizing location

■ Verify master and area alarm panels

■ Confirm source-valve and auxiliary-connection provisions

■ Inventory network-connected anesthesia devices
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Chapter 5 — The FDA Pre-Use Checkout
The pre-use checkout is the daily discipline that catches what the annual PM cannot: overnight

changes, setup errors, and early-stage drift. Modern workstations automate much of it, but

automation is not absolution — staff must understand what the machine is checking and what a failed

check means.

Train to the failure, not the pass. The value of the checkout is entirely in what people do when it fails.

Field Checklist

■ Confirm daily automated checkout completes and is logged

■ Train staff on failed-check response

■ Verify manual backup ventilation is available and tested
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Chapter 6 — Documentation, Accreditation, and the
Equipment File
Accreditors and CMS expect maintenance to be documented, traceable, and current. The equipment

file — calibration certificates, PM records, alarm-test results, corrective actions — is the evidence that

the program exists. In 2026, with accreditors emphasizing demonstrable condition over paperwork

volume, the file must reflect reality, not aspiration.

A clean file with current dates and closed corrective actions is worth more than a thick file full of open

items.

Field Checklist

■ Keep calibration certificates current and retrievable

■ Close corrective actions promptly

■ Align PM intervals with manufacturer guidance

■ Maintain an accurate device inventory
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Chapter 7 — Building the Program
A durable program is a schedule, a parts strategy, a competency plan, and a data habit. The

schedule prevents surprises; the parts strategy prevents downtime; the competency plan prevents the

wrong hands on the right machine; and the data habit turns individual repairs into fleet intelligence.

Start with the schedule and the data habit — the other two follow from knowing what you have and

when it is due.

Field Checklist

■ Publish a rolling PM calendar

■ Stock critical seals and sensors

■ Define technician competency and sign-off

■ Trend fleet as-found data monthly
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Conclusion: The Discipline of Boring Excellence
The best maintenance programs are boring. Nothing dramatic happens because the dramatic things

were prevented three visits ago. The daily check that catches a 10 dB shift, the trend line that flags a

tired membrane before it fails, the PM sticker that is current when the surveyor walks in — none of

these make headlines, and that is precisely the point.

Regulators in 2026 are converging on the same message from different directions: show us the

outcome, not just the binder. Joint Commission's consolidated Physical Environment chapter, CMS's

continued scrutiny of the Conditions for Coverage, and FDA's servicing-versus-remanufacturing line

all reward programs that can demonstrate — with data and disciplined records — that equipment is

safe and ready.

Build the boring machine. Document relentlessly. Trend before you fail. That is the whole job, and

done well, it is a genuine competitive advantage.
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