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Used For:



Commonly Used In: 
Patient and nonpatient areas

Scope: 

Risk Level: NA

	Type
	Interval
	Time Required



	Major
	0 Months
	0 hours



	Minor
	0 Months
	0 hours







Overview: 
This procedure provides guidance for inspection of any device for which no specific procedure is applicable; it also provides more detailed instructions for some tasks commonly encountered in other procedures, along with general acceptance inspection tasks for all devices. It can be used as is for many simpler devices. Other devices will require additional performance checks derived from manufacturer-supplied information, additional test apparatus, and the clinical engineer's or technician's understanding of the device and its clinical application.  

This procedure is based on the electrical safety aspects of IEC Standard 62353 First Edition 2007 (Medical Electrical Equipment - Recurrent Test and Test After Repair of Medical Electrical Equipment).  The IEC standard is the latest comprehensive document derived from the IEC Standard 60601-1 that provides requirements and test methods to ensure the electrical safety of medical equipment and systems. 

The IEC Standard 62353 describes a selection of test procedures, test methods and test intervals which can be used during the expected useful life of medical equipment and systems.  It applies to testing of medical electrical equipment and medical electrical systems which comply with IEC Standard 60601-1. The IEC 62353 standard applies to testing prior to device being put into service (Acceptance inspection) recurrent (periodic) inspection, and following repair. For medical equipment not built to IEC Standard 60601-1, these requirements may be used taking into account the safety standards for the design and information in the instructions for use of that equipment.

In some cases tasks, intervals or criteria are provided to be consistent with common practices in areas where IEC Standards 60601-1 and 62353 are used as guidelines for inspections; these do not necessarily reflect ECRI Institute's recommendations.  See the IPM Guidance, particularly Section 6 on Electrical Safety for discussion of electrical safety issues. 

Testing based on practices commonly used in the United States is covered in a separate procedure, number 438-20080901, General Devices, U.S. Version.

Test Apparatus, Supplies, Parts: 

· Electrical safety analyzer


· Megohmmeter with 500 VDC open-circuit voltage

Special Precautions: 
If there is evidence of blood or body fluid contamination, submit the device for cleaning and decontamination before inspecting it. (See IPM Guidance section on IPM Safety for additional precautions and guidelines.)

Procedure: 
Be sure that you understand how to operate the equipment, the significance of each control and indicator, and the alarm capabilities. Before beginning an inspection, carefully read this procedure, the operators manual, and the inspection and preventive maintenance procedures recommended by the manufacturer (typically included in the service manual). Use the BiomedicalBenchmark™ Support AssessmentTool to document a maintenance decision that reflects past experience with this type of equipment and the environment where it is used. Then use the IPM Procedure Customization Tool to modify this procedure as needed; the program will generate a documentation form with the corresponding changes.

Do not feel constrained to follow the order of items in this or in the device-specific procedures. If a different order is more convenient, feel free to adopt it, even if it entails doing part of one test early and the rest of it later. However, do not indicate whether the device passed or failed the test until the entire test has been completed. To the extent possible, perform preventive maintenance tasks first; the inspection will reveal any deficiencies that may have been introduced by improper or inadequate maintenance. If the inspection indicates the need for maintenance, reconfirm the functioning and accuracy of the affected portions of the device following the repair.

Skip tasks that are not relevant to the device being inspected. Modify or add tasks if needed.

Most quantitative tasks are device specific. However, the electrical safety tests are common to all mains-powered devices. Experience has not demonstrated the need for lead leakage and input isolation testing on a routine basis and ECRI Institute no longer recommends routine periodic chassis leakage current measurements.(See the IPM Guidance Section on Electrical Safety for additional discussion of electrical safety testing requirements.)

Most preventive maintenance tasks are device specific. Appropriate tasks are called out in the individual procedures or should be derived from device specifications, operator or service manuals, and an understanding of the device's clinical application and design. However, the tasks in the procedure's preventive maintenance section should be considered and incorporated as appropriate.

If the device or equipment is a new model for the facility, review requirements for equipment support to ensure safe use, correct function, and long life. (See the IPM Guidance Section on Optimizing the IPM Program for a discussion of these issues and instruction on how to use the IPM Support Assessment database.)

Set up appropriate user training or verify that all staff have received appropriate training. Ask users if they have any questions or concerns about device operation and arrange for additional training or modification of the training program as appropriate. 

Upon initial receipt of a device, when equipment is installed, or following repair, make a thorough visual inspection. Perform the acceptance tests, as appropriate. In addition, conduct any specific tests as required to verify purchase order and manufacturer specifications. To ensure adherence to IEC 62353, tests must be conducted on the safety related functions of the medical equipment or system according to the manufacturer's recommendations. Relevant functional tests should also be performed following operating system and software upgrades and updates (electrical safety tests would not be expected to be required in this circumstance).

Citations  

International Electrotechnical Commission (IEC):

IEC 62353 Ed. 1.0 2007-05, Medical electrical equipment – Recurrent test and test after repair of medical electrical equipment. 

 

IEC 60601-1:2005,Medical electrical equipment—Part 1: General requirements for safety—1. Collateral standard: Safety requirements for medical electrical systems.

Qualitative tasks: Chassis/Housing.
Examine the exterior of the unit for cleanliness and general physical condition. Ensure that plastic housings are intact, that all assembly hardware (e.g., screws, fasteners) is present and tight, and that there are no signs of spilled liquids (e.g., stains, dried patches), physical damage, or other serious abuse.



Mount/Fasteners.

If the device is mounted on the wall or on a stand, IV pole, or trolley, examine the condition of the mount. Verify that the mounting apparatus is secure and that all hardware is firmly in place. Check for weld cracks. Ensure that the assembly is stable.



Casters/Brakes.

If the device moves on casters, check their condition. Check that the casters roll and swivel freely. Check the operation of brakes and swivel locks.



Mains Plug/Receptacles.

Examine the mains plug for damage. Attempt to wiggle the pins to determine if they are secure. Shake non-moulded plugs and listen for rattles that could indicate loose screws. If damage is suspected, open the plug and inspect it.

If the device has electrical accessory outlets, inspect them for damage and insert a mains plug into each to check that it is held firmly. If the outlets are used for critical devices (e.g., outlets on a resuscitation trolley) or devices are plugged and unplugged frequently, consider more extensive testing. Use a tension tester to measure the tension of each contact. With the device plugged in, use a mains outlet tester to verify that the accessory outlet is energized and correctly wired. See Electrical Receptacles Procedure Number 437 for more information.



Mains Lead/Detachable Power Supply Cord.

Inspect all mains leads, including the battery charger mains lead, for signs of damage or inappropriate repairs (e.g., taped sections). If replacement is necessary, be sure to wire the new mains lead or plug with the correct polarity.



Strain Reliefs.

Examine the strain reliefs at both ends of the mains lead. Be sure that they hold the lead securely.



Tubes/Hoses.

Check the condition of all tubing and hoses. Check that they are correctly connected and positioned so they will not kink, be caught by moving parts, interfere with the operator, or be damaged during operation.



Cables.

Inspect any cables (e.g., sensor, electrode, remote control) and their strain reliefs for general condition. Carefully examine cables to detect breaks in the insulation and to ensure that they are securely gripped in the connectors at each end, which will prevent rotation or other strain. Where appropriate, verify that there are no intermittent faults by flexing electrical cables near each end and looking for erratic operation or by using an ohmmeter.



Fittings/Connectors and Preventing Misconnection.

Examine all gas and liquid fittings and connectors, as well as all electrical cable connectors, for general condition. Electrical contacts should be straight, clean, and bright. Gas and liquid fittings should be tight and should not leak. Cracked or brittle O-rings should be replaced. If keyed connectors are used (e.g., pin-indexed gas connectors), ensure that no pins are missing and that the keying is correct. Keying pins should be securely seated in "blind" holes so that they cannot be forced in farther. 

Verify that connections are secure, that labeling and color coding is readily visible, and that unintentional misconnections are not possible due to wear or deficiencies. If adapters are present, determine why they are being used and, unless deemed essential, remove them from service (while still ensuring that clinical needs are met. 



Electrodes/Transducers.

Verify that all electrodes, transducers, and probes are available, including spares and optional units and—especially for emergency and resuscitation devices—an adequate supply of disposables. Check that appropriate transducers and probes are being used; the use of incorrect probes (e.g., those from another manufacturer) has caused patient injury and erroneous results. Examine the physical condition of reusable units.



Filters.

Check the condition of all liquid and gas (air) filters. Clean or replace as appropriate, and indicate this on the inspection form.



Controls/Switches.

Check parameters that may be set on "hidden" user or service menus, including special modes and alarm on/off, volume, and default values.

Examine all controls and switches for physical condition, secure mounting, and correct motion. Check that control knobs have not slipped on their shafts. If a control has fixed-limit stops, check for proper alignment, as well as positive stopping. Check membrane switches for membrane damage (e.g., from fingernails, pens).



Heater.

Examine the heater for damage (e.g., corrosion of its sheath, deteriorated insulation). To the extent possible, operate the heater to verify that its controls function properly (e.g., that a variable temperature control does, in fact, control heater power).



Motor/Pump/Fan/Compressor.

Check the physical condition and proper operation of these components. Check mechanical alignment and proper adjustment of any pulleys, gears, belts, chains, etc. Look for any signs of improper or excessive wear, such as metal filings. Lubricate if required, and note this the inspection form.



Fluid Levels.

Check all fluid levels.



Battery/Charger .

Operate the unit on battery power for several minutes to verify that the battery is charged and can hold a charge. Activate the battery test function, if so equipped. (The inspection can be carried out on battery power to help confirm adequate battery capacity.) When it is necessary to replace a battery, label it with the date.

Check the condition of the battery charger, and verify that battery charge indicators function.

Check operation of battery-maintained memory and battery-operated power-loss alarms, if so equipped.

It is generally not necessary to check physical condition of batteries unless they are subject to leakage or terminal corrosion (e.g., zinc carbon and liquid lead-acid batteries), or are subject to rough handling during normal use (e.g., batteries routinely removed for charging).



Indicators/Displays.

During the course of the inspection, verify the operation of any lights, indicators, meters, gauges, and visual displays on the unit. Ensure that all segments of a digital display function. Observe a signal on a waveform display, and note any problems.



Calibration/Self-Test.

Verify that the calibration function operates. (Where a quantitative check is required, add it to the quantitative tasks section.) Activate self-test or service-mode functions that allow simple performance verification.



Time/Date Settings.

Verify that the time and date settings on the unit are correct.



Network/Wireless Interfaces.

Review measures taken to ensure protection against the potential risks and vulnerabilities to the confidentiality, integrity, and availability of electronic information stored or transmitted by the device or system and verify that preventive measures are still active. For example, are passwords being applied correctly, have OS and virus protection patches and upgrades been installed, is the device still operating on a VPN (virtual private network) and are wireless security measures still in place. Verify that data backup processes are activated and that data can be retrieved from backups.



Alarms/Interlocks.

Induce alarm conditions to activate audible and visual alarms. Check that all associated interlocks or features function (e.g., an infusion pump initiates KVO rate upon alarm). If the device has an alarm-silence feature, check the method of reset (i.e., manual or automatic) against the hospital or department requirements.

Verify that alarms are loud, distinctive, and/or bright enough to be noticed in the environment in which the device will normally be used. If a remote alarm-indicator or alarm enhancement is required, verify that it is available and functioning. Audible alarm-volume controls should not allow the alarm to be turned off or lowered to a level that is unlikely to be heard under normal use conditions.

Check alarm parameters that may be set on hidden menus (see Controls/Switches).

If inspections repeatedly reveal that alarms have been turned off or silenced or that the volume has been adjusted too low, inappropriate use is indicated, and user in-service training is required.



Audible Signals.

Operate the device to activate any audible signals (e.g., QRS beeper). Check for proper operation of the volume control, and verify that the signal can be easily heard in the area in which the device will be used.



Labeling.

Check that all necessary placards, labels, conversion charts, and instruction cards are present, legible, and easy to understand.



Accessories.

Verify that all necessary accessories are available and in good condition. A copy of the operators and service manuals (electronic or hard copy), including schematics, should be shipped with the equipment. Manuals should be filed in the central equipment file and clinical instructions should be kept in the patient care area for easy access by clinicians. 



Quantitative tasks: Protective Earthing.
Measure the resistance between the mains plug protective earth contact and exposed metal on the chassis. Conductive portions of the chassis or housing that may become energized must be protectively earthed. Metal trim, nameplates, and handles that are isolated from current-carrying components of the device need not be protectively earthed.

Since poor test lead contact can increase resistance measurements, ensure that both test leads are in firm contact with a portion of the plug protective contact and chassis that is clean and shiny (e.g., unpainted and not anodized). Also check that the ohmmeter reads zero when the leads are shorted together.

Verify that all modules or cable-connected parts of a system are earthed. If the device has an accessory outlet, check its earthing resistance to the main protective earth terminal.

For measuring conditions as stated by IEC 62353, the measuring device should be able to deliver a minimum current of 200 mA into 500 Ω, and the maximum open circuit voltage allowable is 24 V. For consistency with IEC 62353 the criterion is set to 0.2 W for medical equipment or system with a detachable power cord, measuring resistance between the protective earth conductor of the appliance inlet and accessible conductive parts of the equipment. For the detachable power cord itself, the value shall not exceed 0.1 Ω for resistance between the earth connector ends. If the medical equipment or system and the detachable power cord are measured together, protective earth resistance should not exceed 0.3 W. The same limit applies for permanently installed medical equipment. For medical systems with a multiple socket-outlet, 0.5 Ω provides adequate assurance of safety.

An increase in earthing resistance from one inspection to another may indicate a loosening connection. Open the unit or plug, look for the cause of the increase (e.g., a loose or corroded connection), and repair it.

Double-insulated (Class II) devices do not have a protective earth. It is therefore neither necessary nor possible to measure earth continuity; just indicate "Class II" on the inspection form. Double-insulated devices may have a three-pin plug, but the earth pin will be unconnected or made from insulating material; this poses no safety risk. Occasionally, Class II devices may have a functional earth (e.g., for electrostatic screening purposes), these do not carry earth fault currents and therefore are not subject to the maximum resistance criteria for protective earth conductors.

Some devices are powered (or recharged) by an AC adapter that plugs into a wall outlet and carries a low voltage to the instrument by a connecting lead. The instrument is not usually earthed, and the adapter is usually of double-insulated construction. Assuming that the device has otherwise met incoming inspection requirements, earthing is not required. 



Preventive Maintenance: Clean exterior and accessories.
Cleaning the exterior of the equipment is normally the responsibility of the user; however, some users grow complacent or accustomed to the appearance of the equipment. Thus, a periodic extra effort may be required to maintain the appearance and prevent operational problems. (See Preventive Maintenance and Cleaning section of the IPM Guidance for guidelines on appropriate cleaning solvents and techniques.)



Clean/replace filters.

Clean or replace filters as appropriate.



Flush.

Flush fluid lines and reservoirs as necessary.



Inspect/clean interior.

Opening the housing for internal cleaning is unnecessary and not recommended for many devices. Where appropriate (e.g., units with ventilation fans without air filters, units with evidence of spilled fluids that may have entered the unit, some units with high DC voltages), inspect the interior of the unit and look for accumulations of dirt, dust, spilled fluids, foreign objects, excessive lubrication, and signs of mechanical wear. Clean as necessary. (See Preventive Maintenance and Cleaning section of the IPM Guidance for guidelines on the appropriate cleaning solvents and techniques.)



Lubricate.

Lubricate mechanical components such as motors, bearings, chains, wheels, hinges, latches, etc. that have friction points. Excessive or inappropriate lubrication can cause damage; refer to the manufacturer's literature for lubrication requirements. (See Preventive Maintenance and Cleaning section of the IPM Guidance for guidelines on the appropriate cleaning solvents and techniques.)



Calibrate/adjust electrical components.

Perform calibration and adjustments as recommended by the manufacturer or indicated by inspection results.



Calibrate/adjust mechanical components.

Verify the integrity and proper operation of all mechanical components and hardware. Inspect for loose and worn components, and tighten as necessary. Align and tighten external control knobs, switches, and indicators. Ensure the proper operation of mechanical brakes and interlocks. Perform calibration and adjustments as recommended by the manufacturer or indicated by inspection results. 



Replace.

Replace liquid, gas, and ventilation (air) filters; batteries; deteriorating, cracked, or dry-rotted tubing; motor brushes; missing spare fuses; O-rings; and other components as needed or at intervals recommended by the manufacturer.
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