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Good 
Preventive 

Maintenance 
saves costs!

Preventive maintenance and calibrationHTC guide 2, page 269
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Preventive maintenance: technical staff: electrical 
safety

dr. Chris R. Mol, BME, NORTEC, 2015 

The electrical installation must be regularly inspected and tested by electricians, 
using the correct test instruments. To guarantee the safety of installations, they need 
to:

• test for earth leakage
• test for circuit continuity
• test for loose connections
• perform insulation tests
• test switch leakages
• test for power
• check for the correct rating
• check whether wiring regulations were followed during installation.
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Preventive maintenance: role of technical staff: 
example 

Analyzer, Electrical Safety
1.  Inspect exterior of equipment for damage or missing hardware. 

2.  Inspect the power cord, strain relief and plug/s for any signs of damage. 

3.  Turn unit off, open user accessible covers and inspect unit for damage.

4.  Clean unit interior components and exterior with vacuum or compressed air.

5.  Inspect interior for signs of corrosion or missing hardware. Repair as required.

6.  Inspect electrical components for signs of excessive heat or deterioration.  

7.  Verify correct operation of all buttons, controls, displays and/or indicators.  

8.  Verify correct operation of unit in all functional modalities.

9.  Clean exterior of unit including all accessories, cables, controls and displays.

10. Refer calibration to outside vendor.  American Society for Healthcare Engineering (ASHE)
 Medical Equipment Maintenance Protocols
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Preventive maintenance: role of technical staff: 
example 

Infant Incubator 

Never with child 
inside!



Preventive maintenance: role of technical staff: 
example 

Preventive maintenance and calibration

Some tasks will require Manufacturer’s service

◦ Highly sophisticated equipment
◦ Calibration of anesthesia vaporizers
◦ Software upgrades
◦ Items under contract

dr. Chris R. Mol, BME, NORTEC, 2015 



Managing PM programs

Preventive maintenance and calibration

PPM schedules (protocols, or lists of activities) need to be developed separately for both users 
and maintainers (technical staff).  

They should provide guidelines for all types of equipment, covering the tasks to be undertaken in 
: 

• Care and cleaning 
• Safety procedures 
• Functional and performance checks
• Other maintenance tasks

These schedules should include timetables showing the frequency with which the activities must take 
place

dr. Chris R. Mol, BME, NORTEC, 2015 



Developing 
PPM 

Schedules
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PM requirement
per device

PM requirement
per device

user, maintainer, specialist

Inventory
(equipment list)

PPM requirement
per device

Required 
PPM plan

Priority Setting 

Vital e.g. electrical gene-
rator, Theatre lights, suction, ..

Essential ward suction 
pump, physio-ultrasound,…

Desirable lift, ECG 
recorder, back-up X-ray, …

Total plan requirements: 
• Personnel hours (trained) 
• Materials 
• Budget

PM requirement
per device

PM requirement
per device

PPM schedule
per device

Available resources: 
• Personnel hours (trained) 
• Materials 
• Budget

Final 
PPM plan

• man-hours 
• consumables
• replacement items
• cleaning materials
• calibration kits
• test equipment

Training 
plan

Purchasing 
Plan (stocks !)

subtract what is required 
for Corrective Maintenance !
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Managing PM programs: Gradual Introduction

Preventive maintenance and calibration

Set Equipment Priorities PPM Priorities dependent on the Risk and the Impact of the Risk of failure

Start gradually Limit PPM plans to availability of qualified personnel
Give Priority to equipment with known PPM prescriptions
Start with annual PPM and move to semi-annual and quarterly, as required

Include new Equipment Investigate PPM needs during commissioning; write procedures as required
Make sure that PPM requirements are part of new purchases

Expand slowly Add more equipment in PPM schedules as time becomes available
Set realistic, achievable goals

dr. Chris R. Mol, BME, NORTEC, 2015 





Ensure availability of preventive maintenance 
consumables and calibration kits

Preventive maintenance and calibration

Planning: 

• Having the right and enough stocks of consumables 
• Ensure the availability of cleaning materials for PPM 
• Ensure the availability of calibration kits   

dr. Chris R. Mol, BME, NORTEC, 2015 

Purchasing 
Plan 

(stocks !)



Assure availability of test equipment

Preventive maintenance and calibration

• Availability of test equipment  
• Knowledge to use the equipment effectively 
• Safety on the use of test equipment 
• Ensure the test equipment is working properly  

The BME Team will require adequate test instruments. 
See HTM Guide 5, Annex 6 for a list of the types of basic and complex testers that BME needs.  

Not all workshops need all of the instruments listed.
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Calibrating test equipment

Preventive maintenance and calibration

• Knowledge of the calibrating equipment 
• Effective use of calibrating equipment 
• Safe usage of calibrating equipment 
• Ensuring the calibrating equipment is working properly  

dr. Chris R. Mol, BME, NORTEC, 2015 

Training 
plan



Prepare records of work done

Preventive maintenance and calibration

• Record of the work done on equipment 
• Record of spares used on equipment 
• Record of consumables used on equipment  
• Record when the equipment came to the workshop 
• Record of the maintenance staff who worked on the equipment 
• Record of the time taken to repair/doing the work 
• Record of the verifying officer on completion of work    

These records must be made for both Planned Preventive and Corrective Maintenance!

dr. Chris R. Mol, BME, NORTEC, 2015 



Prepare records of work done on medical equipment

Preventive maintenance and calibration

A Maintenance Record System helps the health service to keep track of the maintenance and repair 
work done. It provides the health service with important information regarding:
• how many jobs are being done at any one time
• how many jobs are still waiting to be started
• how the jobs are allocated to HTM Team members, and therefore who is overworked
• the details of the work done on each machine, and therefore what the history of the machine is
• what spare parts and materials are used, and therefore which stocks need to be replaced
• when a job is completed
• what the causes for delays are, and therefore what resources are needed to finish the work
• how busy the HTM Team is, and therefore how best to plan its work
• which jobs are still outstanding, and therefore how to prioritize the next week’s work.

A maintenance record system must be linked to the equipment inventory code numbers.

HTC guide 5, page 72 dr. Chris R. Mol, BME, NORTEC, 2015 



Data to store for each piece of equipment 

HTC guide 5, page 73

Equipment Inventory       Service History File



Preventive 
Maintenance 

Check List
Zambia Medical 

Equipment Management 
Guidelines september 

2012

Preventive maintenance and calibration
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Daily 
Maintenance 
Instructions 

Zambia Medical Equipment 
Management Guidelines 

september 2012

Preventive maintenance and calibration



END
The creation of this presentation was supported by a grant from THET: 

see  https://www.thet.org/

https://www.thet.org/
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