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Foreword

In most of a hospital, a ground fault is an inconvenience — a breaker trips, a device goes dark,

someone resets it. In a wet procedure location, with an anesthetized patient, an open surgical

field, and conductive fluids everywhere, the same fault is a different kind of event. Isolated power

exists to make sure that a single fault does not become a shock hazard or an interruption at the

worst possible moment. It is one of the most elegant safety systems in the built environment, and

one of the least understood.

Isolated Power System was built to specialize in exactly this: the inspection, recertification, and

acceptance testing of the isolated power systems and line isolation monitors that keep operating

rooms electrically safe. This field manual distills what a facility engineer or biomedical technician

needs to understand about these systems — how they work, why they are tested the way they

are, and what a surveyor expects to see.

Everything here reflects the NFPA 99 framework and testing practices in force as of July 2026.

Read it through once for the concepts, then keep the checklists at the end of each chapter close

for the practical work.

Chapter 1 — Why Isolated Power Exists at All



To understand isolated power, start with the problem it solves. In an ordinary grounded electrical

system, one conductor is deliberately tied to ground. That is fine in most spaces, but it means a

single fault — a person or instrument contacting the hot conductor while also in contact with

ground — completes a circuit and allows dangerous current to flow. In a dry office, the body's

resistance limits that current. In a wet surgical field, with lowered skin resistance and conductive

fluids, the protection that ambient resistance normally provides is gone.

Isolated power removes the reference to ground. An isolation transformer supplies power to the

room from an ungrounded secondary, so that neither conductor is bonded to ground. Now a

single fault from one line to ground does not complete a hazardous circuit, because there is no

low-resistance return path. Power keeps flowing, the equipment keeps running, and — critically

— no breaker trips in the middle of a procedure. The first fault becomes a warning rather than an

emergency.

This is a fundamentally different safety philosophy from the ground-fault circuit interrupter used in

a home bathroom. A GFCI protects by cutting power the instant it detects leakage. In an

operating room, cutting power to life-support and surgical equipment mid-procedure could itself

be dangerous. Isolated power instead keeps the power on and continuously monitors for the first

fault, so the condition can be corrected on a controlled schedule rather than by an abrupt

shutdown.

That trade — continuity of power in exchange for constant monitoring — is the entire design

rationale, and it explains everything about how these systems must be maintained.

Field Checklist

■ Identify every wet procedure location and confirm its power scheme
■ Understand isolated power as fault-tolerant continuity, not fault interruption
■ Distinguish isolated power from GFCI protection in intent and behavior



Chapter 2 — How an Isolated Power System Works

An isolated power system is a small, purpose-built assembly, and knowing its parts makes every

downstream testing decision clearer. At its heart is the isolation transformer, which supplies the

room from an ungrounded secondary winding. Because neither output conductor is bonded to

ground, the system is electrically "floating" with respect to ground — that floating condition is the

whole source of the protection.

Feeding the room from that transformer is the isolated power panel, which distributes the

ungrounded power to the receptacles at the surgical field and around the room. Integrated into

the panel is the line isolation monitor, the device that continuously watches how well the system

maintains its isolation from ground. And running through the entire installation is the equipment

grounding system, which — while it does not carry normal current in an isolated system —

remains essential for bonding and for the safe operation of the monitor itself.

The concept that ties it together is total hazard current. No real transformer and no real wiring is

perfectly isolated from ground; there is always some small leakage through insulation, wiring

capacitance, and connected equipment. The line isolation monitor exists to measure how much

current would flow if a person completed the fault path, and to sound an alarm before that current

reaches a hazardous level. Everything the monitor does is in service of that single measurement.

Understanding the assembly this way reframes testing from a checklist of disconnected tasks

into a coherent verification that each part is doing its job: the transformer isolating, the panel

distributing, the monitor watching, and the grounding bonding.

Field Checklist

■ Verify the isolation transformer secondary is ungrounded and healthy
■ Confirm panel distribution and receptacle integrity in the procedure location



■ Confirm the equipment grounding and bonding supporting the monitor

Chapter 3 — The Line Isolation Monitor and the 5 mA
Threshold

The line isolation monitor is the intelligence of the system. It continuously calculates the total

hazard current — the current that would flow through a person who created a first fault between

an isolated conductor and ground — and it warns the room when that value climbs toward a

dangerous level. The monitor does not wait for a fault to injure someone; it predicts the hazard

and announces it while the system is still safe.

Under NFPA 99, the monitor is required to alarm when the total hazard current reaches 5

milliamps. That threshold is not arbitrary: 5 mA sits comfortably below the level at which current

through the body becomes genuinely dangerous, leaving margin for the room to respond. When

the monitor alarms, it does not cut power — it illuminates a visual indicator and sounds an

audible one, telling the staff that the system's isolation has degraded and that action is needed,

without interrupting the procedure.

A monitor is only as good as its calibration and its alarm circuit. A line isolation monitor that reads

inaccurately, or whose alarm has failed, provides false confidence in exactly the situation where

confidence must be earned. That is why testing verifies not merely that the monitor is present

and powered, but that it actually alarms at the correct threshold — that the hazard-current

measurement is accurate and the visual and audible alarms genuinely activate. Isolated Power

System tests, calibrates, and, where a monitor is inoperative or obsolete, retrofits or replaces it

so that fault conditions are always detected.

The monitor is the promise the whole system makes to the room. Testing is how that promise is

kept honest.



Field Checklist

■ Verify the monitor alarms at the 5 mA total-hazard-current threshold
■ Confirm both visual and audible alarms activate on test
■ Calibrate, retrofit, or replace inaccurate or inoperative monitors

Chapter 4 — Testing Intervals and the Self-Test Exception

The testing interval for a line isolation monitor is one of the most misunderstood requirements in

health-facility engineering, and getting it wrong is a common survey finding. NFPA 99 sets a

baseline and provides one important exception, and the difference between them turns entirely

on the capability of the monitor installed.

The baseline requirement is that each line isolation monitor be tested at intervals of not more

than one month, by actuating the monitor's own test switch. That test verifies that the monitor

and its alarm circuit respond as intended. For a conventional monitor without automated

self-checking, this monthly actuation is the rule, and every actuation must be documented to

prove the interval was met.

The exception recognizes newer technology. For line isolation monitor circuits with automated

self-test and self-calibration capability, the interval extends to not more than twelve months. A

monitor that continuously checks and calibrates itself does not need the monthly manual

actuation, because it is effectively testing itself far more often than a technician could. This is not

a loophole to be claimed casually — it applies specifically to monitors with that documented

capability, and the facility should be able to demonstrate that the installed device qualifies.

The practical takeaway is to know your monitors. A facility with a mix of old and new equipment

may have some circuits on a monthly interval and others on an annual interval, and the testing

program must track which is which. Applying an annual interval to a monitor that does not qualify



for it is precisely the kind of gap that produces a citation.

Field Checklist

■ Test conventional LIMs at intervals of not more than one month via the test switch
■ Extend to not more than twelve months only for qualifying self-test/self-calibrating circuits
■ Document each monitor's capability so the correct interval is applied

Chapter 5 — Acceptance Testing for New and Renovated
Rooms

A new operating room, a renovation, or a system upgrade is the moment when isolated power is

most vulnerable to hidden error and most important to verify. Acceptance testing — the

pre-occupancy verification performed before the surgical schedule resumes — is where a fresh

installation proves it meets specification rather than merely looking finished.

The stakes are specific. Construction and renovation introduce new wiring, new terminations,

and new opportunities for a grounded conductor, a reversed connection, or an inadequate

isolation value to slip through. A system that appears to energize normally can still fail to provide

the isolation it promises, and the only way to know is to measure. Acceptance testing confirms

that the isolation transformer performs to specification, that the wiring is correct, that the line

isolation monitor reads accurately and alarms at the proper threshold, and that the receptacles

and grounding are sound.

Acceptance testing is also the cleanest opportunity to establish the baseline the facility will trend

against for the life of the room. The as-commissioned values — the transformer's isolation, the

monitor's readings under known conditions, the grounding integrity — become the reference

point that future annual recertifications compare against. A drift from that baseline over the years

is an early signal of a developing problem.



Doing this work before occupancy, rather than discovering a deficiency during the first case, is

the difference between a controlled commissioning and a clinical incident. Isolated Power

System performs pre-occupancy acceptance and wiring verification so the room is proven safe

before the first patient arrives.

Field Checklist

■ Perform pre-occupancy acceptance testing before the surgical schedule resumes
■ Verify transformer isolation, wiring correctness, monitor accuracy, and grounding
■ Record as-commissioned baseline values for future trending

Chapter 6 — Alarm Response and Staff Education

An alarm that no one understands is worse than no alarm at all, because it invites the most

dangerous response of all: silencing it and moving on. The technical excellence of an isolated

power system is wasted if the clinical staff in the room do not know what the line isolation monitor

is telling them or what to do when it speaks. Staff education is therefore not a soft add-on to the

engineering work — it is part of the safety system.

The core message for clinical staff is reassuringly simple. When the line isolation monitor alarms

during a procedure, it does not mean the power is about to fail and it does not mean anyone is

being shocked. It means the system's isolation has degraded — usually because a piece of

equipment with elevated leakage current has been plugged in, or because a fault has developed

— and the total hazard current has climbed toward the threshold. The power remains on. The

appropriate response is to identify the offending device, typically the last thing connected, and to

remove it if it can be done safely, then to notify facility engineering.

Staff should also understand what the alarm is not: it is not a nuisance to be muted and

forgotten. A monitor left in alarm has lost its ability to warn about the next fault, because the



safety margin has already been consumed. Training that conveys this — calmly, without

alarmism, and with a clear response procedure — turns the monitor from a mysterious beeping

box into a trusted member of the room's safety team.

Isolated Power System provides in-service education for facility engineers and clinical staff on

isolated power principles, monitor operation, and alarm response, because a well-maintained

system and a well-informed room are two halves of the same protection.

Field Checklist

■ Train clinical staff that a LIM alarm means degraded isolation, not power loss
■ Establish a clear response: identify the last-connected device and notify engineering
■ Reinforce that a monitor left in alarm has lost its protective margin

Chapter 7 — Documentation That Survives a Survey

In the world of accreditation, work that is not documented did not happen. An isolated power

system can be tested perfectly, calibrated precisely, and maintained faithfully, and still generate

a survey finding if the records cannot demonstrate it. Documentation is the deliverable that

converts good engineering into provable compliance, and it is where many otherwise-solid

programs fall short.

Survey-ready documentation tells a complete and continuous story for each system. It records

the testing performed and the intervals met — monthly actuations for conventional monitors,

annual verification for qualifying self-test circuits — with dates that show no gap. It captures the

measured values, including the confirmation that each monitor alarms at the 5 mA threshold, so

a surveyor sees not just that a test occurred but that it passed for the right reason. It includes

acceptance-test records for new and renovated rooms, equipment certificates, and any

corrective action taken when a deficiency was found and how it was resolved.



The organizing principle is that the file should answer a surveyor's questions before they are

asked. When an inspector points to a specific operating room, the facility should be able to

produce that room's isolated power history — the last recertification, the monitor's test record, the

acceptance baseline — without a search. A program that keeps this documentation current in

real time, rather than reconstructing it under survey pressure, turns the inspection from an ordeal

into a demonstration.

Isolated Power System delivers survey-ready test reports, equipment certificates, and

hazard-analysis documentation organized for Joint Commission and CMS review, so the

compliance story is always ready to tell.

Field Checklist

■ Keep continuous, gap-free records of every test and its interval
■ Record measured values and the 5 mA alarm verification, not just pass/fail
■ Organize documentation so any room's full history is retrievable on demand

Conclusion: The Quiet Panel That Protects the Room

Isolated power is the kind of safety system that succeeds by being invisible. When it works,

nothing happens — no shock, no mid-procedure power loss, no drama. A surgeon may spend an

entire career in a room protected by an isolated power system and never once think about the

panel on the wall or the monitor watching for the first fault. That silence is not evidence that the

system is unnecessary; it is evidence that it is doing precisely what it was designed to do.

Keeping that silence honest is the work. It means understanding why the system floats free of

ground, verifying that the line isolation monitor alarms at 5 mA, applying the correct testing

interval to each monitor, commissioning new rooms before they are occupied, teaching the

clinical staff what the alarm means, and documenting all of it so a surveyor can see the story at a

glance. None of it is glamorous, and every piece of it matters.

The message running through NFPA 99 and the accreditation process in 2026 is consistent:

demonstrate that the protection is real and current, not merely installed. A facility that can prove

— with accurate readings, correct intervals, and continuous records — that its isolated power

systems are inspected, calibrated, and ready has retired a category of risk that most people in

the building will never know existed. That is the quiet, essential value of getting this right, and it is

exactly the discipline Isolated Power System exists to deliver.

References

1. NFPA 99, Health Care Facilities Code — current 2024 edition; line isolation monitor testing
intervals (monthly, extended to twelve months for self-test/self-calibrating circuits) and 5 mA



total-hazard-current alarm threshold (National Fire Protection Association).
2. The Joint Commission, Environment of Care standards and utility-systems management, 2026
accreditation manuals.
3. CMS, Conditions of Participation for Hospitals, 42 CFR Part 482, physical environment and
life-safety provisions.
4. NFPA 70, National Electrical Code, Article 517 — Health Care Facilities (isolated power systems).
5. Manufacturer documentation for line isolation monitors (e.g., Bender, Post Glover,
Schneider/Square D) for device-specific test and calibration procedures.



ABOUT THE FOUNDER

Devin Lockett

Devin Lockett is the founder and entrepreneur behind this title and the wider

BiomedRx family of companies — spanning healthcare technology, wellness, media,

and community initiatives. He builds brands focused on quality, service, and

independent ownership. More from Devin: devinlockett.com · devinlockett.tv ·

devinlockett.ai · 424-204-2382


