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Foreword
A hospital is a machine made of thousands of smaller machines, and every one of them is one bad
reading away from a clinical decision. Infusion pumps meter drugs by the microliter. Defibrillators
must deliver a precise charge on the worst day of a patient's life. Sterilizers either kill the organism or
they do not. Biomedical engineering — health technology management — is the quiet discipline that
keeps all of it inside specification, and it does its best work when nobody notices.

Illinois Biomedical Services was built around a simple conviction: readiness is not a binder, it is a
state of the equipment. A current preventive-maintenance sticker means nothing if the device drifted
the week after it was signed off. This field guide is written for the biomeds, facility engineers, and
clinical leaders who carry that responsibility across Illinois hospitals, surgery centers, and clinics.

Everything here reflects the standards and regulatory landscape in force as of July 2026. Read it
once through, then keep it on the bench. Each chapter closes with a short field checklist meant to be
argued with and adapted to your own facility.

Chapter 1 — The HTM Mission in an Illinois Hospital
Health technology management is often mistaken for "the people who fix the pumps." That
description is true and almost entirely misses the point. The HTM mission is to guarantee that clinical
technology is safe, available, and performing to specification at the moment a clinician reaches for it
— and to be able to prove all three to a surveyor, a risk manager, or a plaintiff's attorney years later.

That mission has three audiences at once. Clinicians need equipment that works and that they trust.
Administrators need predictable cost and defensible risk. Regulators — CMS, the Joint Commission,
the Illinois Department of Public Health, OSHA, the FDA under the Safe Medical Devices Act — need
documented evidence that a competent program is in place. A strong biomedical services partner
speaks all three languages fluently.

In Illinois specifically, the equipment mix ranges from large academic medical centers in Chicago to
critical-access hospitals downstate, each with a different census, capital position, and in-house
engineering capacity. A program that works for a 600-bed teaching hospital will bankrupt a 25-bed
rural facility, and a program built for the small facility will leave the large one dangerously exposed.
The first job of good HTM is to right-size itself to the building it serves.

The organizing metric is not tickets closed. It is clinical risk retired and downtime avoided. Every
chapter that follows returns to that frame.

Field Checklist



■  Define the HTM mission in terms of safety, availability, and provable compliance

■  Map your three audiences: clinicians, administrators, regulators

■  Right-size the program to your facility's census and capital position

Chapter 2 — Building the Equipment Inventory That
Everything Depends On
You cannot maintain what you have not counted. The equipment inventory is the foundation of every
downstream activity — PM scheduling, recall management, capital planning, and survey response all
resolve back to a single accurate list of what the facility owns, where it lives, and what risk it carries.

A usable inventory captures more than a serial number. For each device it records the make, model,
and manufacturer; the physical location and responsible department; the risk classification that drives
PM frequency; the maintenance strategy (scheduled PM, run-to-fail with justification, or
manufacturer-mandated); and the service history that proves the strategy is being followed. Alternate
Equipment Management (AEM) programs, which let a facility adjust maintenance intervals from the
manufacturer default, are only defensible when the inventory and the supporting data behind each
decision are complete and current.

The inventory is also where recalls and safety alerts land. When the FDA or a manufacturer issues a
correction, the first question is always "do we have any of those, and where?" A facility that can
answer in minutes manages the event; a facility that has to walk the halls counting is already behind.

Keep the inventory alive. Devices arrive, get transferred, get retired, and get quietly hidden in storage
rooms. A reconciliation walk-through on a regular cadence catches the drift before a surveyor does.

Field Checklist
■  Maintain a complete inventory with risk class and maintenance strategy per device

■  Document the data behind any AEM interval adjustments

■  Reconcile the inventory on a set cadence to catch additions and retirements

Chapter 3 — Preventive Maintenance That Earns Its Keep
Preventive maintenance is where HTM either creates value or merely generates paper. A PM
program that exists only to satisfy accreditation is expensive theater. A PM program built around
clinical risk and equipment behavior reduces downtime, defers capital replacement, and catches
failures before they reach a patient.

The design starts with risk stratification. Life-support and high-risk devices — ventilators, anesthesia
machines, defibrillators, infusion pumps — earn frequent, manufacturer-aligned attention. Lower-risk
devices can move to longer intervals or, with justification and data, into an AEM strategy. The goal is
to spend maintenance effort where it retires the most clinical risk per hour, not to treat every device
identically.

Completion rate is the metric that surveyors and administrators both watch. A scheduled PM that slips
past its window without documentation is a finding waiting to happen. But completion rate alone is a
lagging indicator; the leading indicator is the trend. A device that needs the same adjustment at every



visit is telling you something the checkbox does not — that it is aging toward failure and belongs on
the capital list.

A well-run PM program is deliberately boring. Nothing dramatic happens because the dramatic things
were prevented three visits ago. That is the entire point, and it is worth protecting from the budget
pressure that always wants to stretch the intervals.

Field Checklist
■  Stratify PM frequency by clinical risk, not one-size-fits-all

■  Track PM completion rate and keep every completion documented in-window

■  Trend recurring adjustments and feed them into capital planning

Chapter 4 — Calibration and Proof of Specification
Returning a device to service means proving it meets specification, not merely confirming that it
powers on. Calibration is the discipline that closes that gap. An infusion pump that delivers 4% high
looks perfectly healthy on the front panel and is silently wrong in every dose. Only a traceable
measurement against a known standard catches it.

The word that matters is traceable. A calibration is only as trustworthy as the test equipment behind it,
and that test equipment must itself be calibrated to a recognized national standard on a documented
schedule. An analyzer that has drifted out of calibration does not just fail to help — it manufactures
false confidence, which is worse than no measurement at all. Every biomedical test instrument in the
shop needs its own calibration certificate and its own recall date.

Documentation is the deliverable. A calibration that is performed but not recorded, with the as-found
and as-left values, the standard used, and the technician who performed it, is functionally invisible
when it matters. The as-found value is especially important: it is the evidence of whether the device
was in or out of tolerance before the work, which is exactly what an incident investigation will ask.

Calibrate to the manufacturer's specification and the applicable standard, record the data, and retain
it. That record is what protects the patient and the facility alike.

Field Checklist
■  Calibrate to manufacturer spec using traceable, in-calibration test equipment

■  Record as-found and as-left values on every calibration

■  Retain calibration certificates for both devices and test instruments

Chapter 5 — Electrical Safety and NFPA 99 in the Real World
Electrical safety is the oldest and most fundamental biomedical discipline, and it remains the one
most likely to appear in a survey finding. NFPA 99, the Health Care Facilities Code, sets the
framework: leakage-current limits for patient-care equipment, grounding requirements, and the
special protections that apply in wet procedure locations such as operating rooms.

Isolated power systems and line isolation monitors (LIMs) are the sharp end of that framework. In a
wet procedure location, an isolated power system limits the current that can flow through a first fault,



and the LIM continuously watches the total hazard current, alarming before it reaches a dangerous
level. Under NFPA 99, each LIM is tested at intervals of not more than one month by actuating the
test switch — extended to not more than twelve months for monitors with automated self-test and
self-calibration capability — and the monitor must alarm when total hazard current reaches 5 mA.
Illinois Biomedical Services performs and documents that testing so operating rooms stay
survey-ready year round.

Routine electrical safety inspection of patient-care equipment sits alongside the isolated-power work.
Leakage-current measurement, ground-resistance verification, and physical inspection of cords and
plugs catch the failures that turn ordinary equipment into a hazard. The findings feed directly back into
the PM and repair streams.

Electrical safety is unforgiving of shortcuts because the consequences are invisible until they are
catastrophic. Test it, document it, and treat a failed reading as a stop-work event, not a paperwork
exception.

Field Checklist
■  Test line isolation monitors on the NFPA 99 interval and document each actuation

■  Verify LIM alarm accuracy at the 5 mA hazard-current threshold

■  Perform and record leakage-current and grounding checks on patient-care equipment

Chapter 6 — Survey Readiness and the Joint Commission
Physical Environment
Survey readiness is not an event you prepare for in the weeks before an inspection; it is the natural
byproduct of a program that runs correctly every day. The Joint Commission's Environment of Care
and the consolidated physical-environment expectations reward facilities that can demonstrate, with
data, that medical equipment is inventoried, maintained on schedule, and safe — and they penalize
facilities whose binders and reality do not match.

The most common findings are not exotic. They are missed PM completion dates, incomplete
documentation, LIM test intervals that slipped, and equipment in service that is not in the inventory.
Every one of these is a records-discipline failure rather than an engineering failure, which means
every one is preventable by a program that keeps its documentation current in real time rather than
reconstructing it under survey pressure.

The survey conversation has shifted over the years from "show me the policy" toward "show me the
outcome." A surveyor increasingly wants to see that the program works — that PM completion rates
are high, that overdue items have a documented plan, and that the facility can pull a specific device's
full history on request. A partner who organizes the compliance file around that expectation turns the
survey from an ordeal into a demonstration.

Build the program so that a surveyor walking in unannounced finds nothing to reconstruct. That is
what readiness actually means.

Field Checklist
■  Keep PM, calibration, and electrical-safety records current in real time



■  Maintain a documented plan for any overdue or deferred item

■  Be able to produce a single device's full service history on demand

Chapter 7 — Repair, Parts, and the Economics of Uptime
When a device fails, the clock starts. A down imaging system reschedules patients and stops
revenue; a down infusion pump pulls a working spare out of circulation and thins the safety margin on
the floor. Repair is where HTM proves that maintenance was worth the investment — and where
responsiveness becomes a measurable financial value.

The economics are straightforward once they are made explicit. The cost of downtime to a clinical
department is large and quantifiable: deferred cases, idle staff, and rescheduling overhead. The value
of a fast return to service is a share of that avoided cost. A repair program that recovers a device in
hours instead of days is not a convenience; it is a return on the maintenance relationship. This is
exactly why parts strategy, loaner logistics, and bench competence matter — they convert a multi-day
OEM wait into a same-week recovery.

Not every repair is worth doing. A device that has crossed into repeated failure, obsolescence, or an
unfavorable repair-versus-replace ratio belongs on the capital plan, and the service history built up
over years of documented PM and repair is exactly the evidence that makes that case to
administration. HTM that only fixes things is incomplete; HTM that also tells the facility when to stop
fixing and start replacing is a strategic partner.

Price the uptime you deliver, document the history that justifies replacement, and the repair program
pays for itself many times over.

Field Checklist
■  Quantify downtime cost by department to prioritize repairs

■  Maintain parts and loaner strategy for schedule-critical equipment

■  Use documented service history to drive repair-versus-replace decisions

Conclusion: The Facility That Is Always Ready
The best biomedical programs are boring in the most valuable possible way. Nothing dramatic
happens on the clinical floor because the dramatic things were prevented upstream — the drifting
pump caught at PM, the tired LIM flagged before it failed the alarm test, the recall answered in
minutes because the inventory was current. Readiness is not a scramble before a survey; it is the
steady state of a program that does the unglamorous work every day.

Regulators in 2026 are converging on a single message from several directions: show us the
outcome, not just the binder. CMS's Conditions of Participation, the Joint Commission's consolidated
physical-environment expectations, NFPA 99's electrical-safety requirements, and the FDA's
device-oversight framework all reward the facility that can demonstrate — with traceable data and
disciplined records — that its equipment is safe, available, and inside specification.

Build the boring machine. Count everything, maintain by risk, calibrate to a traceable standard, test
electrical safety without shortcuts, and document relentlessly. Do that across an Illinois facility of any
size and readiness stops being a project and becomes simply how the building runs. That is the



whole job, and done well, it is a genuine competitive advantage.
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