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In the high-stakes environment of emergency medical response, the reliability of an Automated External

Defibrillator (AED) is the thin line between a successful resuscitation and a tragic outcome. The ZOLL AED Plus is
a cornerstone of Public Access Defibrillation (PAD) programs worldwide, renowned for its Real CPR Help®
technology and its durability. However, the sophisticated engineering of the Zoll AED Plus requires a rigorous
maintenance regime to ensure that the device's internal circuitry, battery power, and electrode integrity remain
functional. This technical guide provides an exhaustive analysis of the maintenance requirements, documentation
protocols, and troubleshooting steps necessary for administrators of cardiac safe programs.

The Theoretical Framework of AED Readiness

To understand the necessity of regular checklists, one must first understand the operational architecture of the
Zoll AED Plus. Unlike many electronic devices that remain dormant until powered on, an AED is in a state of
continuous, low-power monitoring. It performs periodic self-tests to verify the integrity of its Microprocessor
Hardware and Software, the delivery of its Rectilinear Biphasic™ Waveform, and the capacity of its energy
storage capacitors.

Microprocessor and Circuitry Self-Tests

The device is programmed to perform an automatic self-test every 24 hours. During this test, the system verifies
the ECG analysis circuitry, the high-voltage charging system, and the internal software logic. If any component
fails this internal diagnostic, the Status Indicator will switch from a green checkmark to a red "X". This automated
process, while advanced, does not replace the need for human oversight. Physical factors such as electrode gel
desiccation or physical damage to the casing cannot be detected by software alone, necessitating the weekly and
monthly manual inspections outlined in the Administrator’'s Guide.

Technical Analysis of Maintenance Components

The maintenance of the Zoll AED Plus focuses on three primary pillars: Power Supply Management, Electrode
Integrity, and Structural Readiness.

1. Power Supply: The 123 Lithium Battery System

The Zoll AED Plus utilizes ten Type 123 Lithium batteries. These are consumer-grade batteries, but they must be
replaced as a complete set. The technical rationale for this is voltage balancing. Mixing old and new batteries can
lead to uneven discharge rates, which may trigger a premature low-battery warning or, worse, fail to charge the
capacitors during a rescue. The batteries have a typical standby life of five years, but environmental factors such as
extreme temperatures can accelerate self-discharge rates.

2. Electrode Integrity: CPR-D-padz and Pedi-padz Il

The CPR-D-padz are a unique one-piece design that includes a sensor for compression depth and rate. The critical
failure point for any electrode is the hydrogel. The hydrogel acts as the conductive interface between the device



and the patient’s skin. Over time, the moisture in the gel evaporates, increasing the impedanceto a level where the
device may not be able to deliver an effective shock. This is why checking expiration dates is a non-negotiable part
of the weekly and monthly reports.

3. Structural and Environmental Audit

The physical casing of the AED (the ingress protection or IP rating) must be inspected. Cracks in the housing can
allow moisture to enter, leading to corrosion of the PCB(Printed Circuit Board). Furthermore, the location of the
AED must be verified; it must be unobstructed and stored within the manufacturer’'s specified temperature range
(0°C to 50°C).

Comparison & Evaluation: Maintenance Matrix

The following table delineates the specific requirements for different inspection intervals to ensure full compliance
with manufacturer guidelines and PAD program standards.



Feature / Task

Status Indicator Check

Electrode Expiry

Battery Status

Physical Integrity

Rescue Kit Contents

Documentation

Weekly Visual Check

Confirm Green Checkmark

Visual confirmation

Listen for beeps

Brief exterior check

Check presence

Sign local log

Monthly Functional Audit

Confirm Green Checkmark

Physical date recording

Check battery install date

Detailed casing inspection

Inventory check (razor,
gloves, etc.)

Update master
maintenance report

Annual Program Review

Verify 12-month history

Replace if

Voltage testing (optional)

Deep cleaning of cabinet/
case

Restock expired supplies

Annual report to Cardiac
Safe Community

Procedural Execution: The Step-by-Step Maintenance Workflow

For an administrator or a designated safety officer, following a standardized Standard Operating Procedure (SOP)
is essential for legal and operational defensibility. Below is the technical workflow for a Monthly Maintenance

Check.

Phase 1: Initial Indicator Assessment

1. Locate the Status Indicator window on the face of the AED.

2. If a Green Checkmark is visible, the unit has passed its internal self-tests.

3. If a Red X is visible, or if the unit is emitting a periodic "chirp," the unit is in a failed state and must be moved
to "Out of Service" status immediately.

Phase 2: Component Verification

1. Open the AED lid or the carrying case.
2. Inspect the CPR-D-padz. Ensure the cable is properly connected to the device (the connector should be

firmly seated).

3. Verify the expiration date printed on the pad package. If the date has passed, the pads are legally and

medically unusable.

4. Check the Rescue Accessory Kit (attached to the pads or in the case). It must contain: a CPR barrier mask,
scissors, two pairs of nitrile gloves, a prep razor, and a dry wipe.

Phase 3: Environmental and Battery Check

1. Inspect the battery compartment (if the Red X is present). Note that opening the battery compartment may
trigger a prompt asking if "New Batteries" have been installed. Do not press the button unless you have replaced

the full set of ten batteries.

2. Ensure the device is clean and free of dust or contaminants that could interfere with the buttons or sensors.

Mathematical Principles of AED Energy Delivery

While maintenance is a physical task, it supports a highly mathematical function. The Zoll AED Plus uses the

Rectilinear Biphasic Waveform (RBW). The effectiveness of this waveform is dependent on Ohm’s Law (V = | *

R). The device measures the patient's impedance (Resistance) and adjusts the Voltage to ensure the correct



Current (Amperage) is delivered to the heart. If the maintenance of the pads is neglected and the gel dries out, the
Resistance (R) becomes too high, which can lead to a failure in delivering the programmed Joules of energy.
Maintaining the AED is, at its core, maintaining the stability of the R variable in this critical equation.

Documentation and Legal Compliance: The Cardiac Safe Program

Documentation is not merely a bureaucratic requirement; it is a critical component of Risk Management. In many
jurisdictions, Good Samaritan Lawsprovide protection to responders and site owners only if the AED has been
maintained according to manufacturer specifications.

The AED Checklist Booklet

The Cardiac Safe Community PAD Programoften requires the use of a physical or digital booklet. This log
should record:

e The serial number of the AED.

¢ The date and time of the inspection.

e The name and signature of the inspector.

* The expiration dates of the pads and batteries currently installed.

¢ Any corrective actions taken (e.g., "Pads replaced on 10/12/2023").

These reports are typically collected once a year by the program coordinator to ensure a continuous chain of
readiness across the entire community or organization.

Troubleshooting Common Failure Modes

Even with regular checks, technical issues may arise. Understanding the failure modesof the Zoll AED Plus
allows for faster resolution.

The Periodic Chirp (Low Battery vs. Failed Test)

A chirp every minute usually indicates a low battery condition. However, if the status indicator is a Red X and
there is no chirp, the device may have a hardware failure. In this case, the administrator must perform a manual
self-testby holding the ON/OFF button for 5 seconds. If the Red X persists, the unit requires professional service
from an authorized ZOLL technician.

Electrode Cable Issues

If the device reports "Plug In Cable" during a test or rescue, but the cable is visible, there may be pin corrosionor
a break in the internal wiring of the pad lead. This is common if the pads have been stored with the cable under
extreme tension. Always ensure the cable has a slight slack when stored in the case.

Summary and Broader Implications for Public Safety

The transition from a passive piece of equipment to a life-saving medical device occurs in seconds. The technical
integrity of the ZOLL AED Plusis predicated on the diligent execution of weekly and monthly maintenance reports.
By adhering to the protocols outlined in this guide—monitoring the 123 Lithium battery levels, ensuring hydrogel
hydration in CPR-D-padz, and maintaining a meticulous documentation trail—administrators can ensure their
device is prepared to perform its complex biphasic calculations and energy deliveries at a moment's notice.

Ultimately, the maintenance of an AED is an investment in the Chain of Survival. A  well-maintained  device
reduces the time to first shock, which is the single most important factor in cardiac arrest survival rates. Through



the use of standardized checklists and technical oversight, organizations can transform their AED from a wall-
mounted compliance item into a high-performance medical tool ready to save lives.
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