


What is the maintenance? 
According to the  glossary “ The Management of  the 

Medical Technology"  
 

  Maintenance (maintenance): The totality of the  
maintenance actions in running medical devices. 

    Maintenance - Operator directly involved in 
performing the maintenance actions.  



What is a planned maintenance 
and corrective maintenance? 

The planned maintenance is the totality of the  
actions of  maintaining the  devices being based  
on a plan of calibration, testing, verification of 
integrity , verification of safe operation, cleaning, 
lubrication of the components, replacement  of 
supplies, batteries, etc. 

 

Corrective maintenance  are all the repair works 
carried out on an upgrade device . 



 to detect any problems before they become more 
serious; 

 to prevent the  unplanned failure of the devices; 

 to ensure that the devices operate entirely; 

 to ensure the accuracy and reliability (sterilization 
in autoclaves, the accuracy of laboratory results ); 

 

Why do we need a planned 
preventive maintenance? 



 increasing the availability of the device; 

 extending  of the "life time"; 

 reduction of  the maintenance costs of the devices; 

 the ensuring of the  device safety for patients, 
users and  of the maintenance personnel; 

 the maintenance  of the device in accordance with 
the recommendations of the producers of the  
devices; 

For what do we  need a scheduled 
maintenance? 



Lack of maintenance procedures in 
hospitals 

The medical institutions don’t have preventive 
maintenance procedures. 

As a rule, the local engineers don’t make a 
preventive maintenance of the devices but only a 
corrective maintenance  when the device fails. 

Or if the engineer do a preventive maintenance  
then this maintenance is unplanned, unregulated 
and not based on any standard or technical 
documents. 



Consequences of lack of 
maintenance procedures 

As a result we have: 

 Unplanned failures of the devices 

 Increased costs of maintenance  and  service 

 Downtime not established 

 The presence of the risk for patients and users 

 The monitorization or the measuring of the device 
data may be inaccurate, wrong. 

 Decreased device reliability 

All these influence directly  on the quality of the medical 
act. 



• These procedures will regulate and facilitate  the 
engineers’ actions  in performing the maintenance. 

• The devices will be inspected, tested, calibrated 
regularly (according to maintenance schedule) so 
avoiding the cases of occurrence of damage or failure of 
the medical devices. 

• Will be permanently ensured the patient safety and 
medical users. 

• Increasing of the device reliability. 

• The device will operate according to the 
manufacturers’ recommendations.  

Why do we need the preventive 
maintenance procedures 



The Quality of maintenance procedures 
Each preventive maintenance should be performed 

after  a planned and well-defined procedure. 

It is not enough to make a maintenance , it is strictly 
necessary to make the basis for a planned maintenance 
procedures, standards established for this technical 
manuals producers. 

The quality of maintenance depends on the skills and 
competence of maintenor. Each specialist must fulfill its 
obligations. 

Each maintenor must have a Diploma degree in this 
domain. 



Maintenance 



Preventive maintenance 
IMSP ICȘDOSMșiC 



Preventive maintenance procedure of the  
incubator for newborns 

 The preventive maintenance procedure planned for this category of devices will be 
made every three months. 

 

1. Verification and visual examination of the integrity of the 
incubator and of its components (accessories, consumables) to 
the presence of visible defects. 

2. Testing for electro-security. 

 Identification of the class and the type of the electro-security( 
The class I, II, III, tip B, BF, CF) ; 

 It is testing the integrity of the wire power and his 
connection with the device. 

 It is testing the integrity of the wire earthing and its 
connection with the device housing.  

 



 It is checked  the leakage current from the device 
housing or other parts of the incubator. 

 It is checked the leakage currents from the 
temperature sensor to  patients.  

 It is checked the earthing resistance.  

 It is checked the insulation resistance. 

 

Preventive maintenance procedure of the incubator for 
newborns. 



   Allowed  values ​​of the  leakage currents and the  patient auxiliary current, 

in mA, under normal conditions (NC) and single fault conditions (PCD), IEC 

60601-1 standard. 
 

Current 
Typ B Typ BF Typ CF 

CN CPD CN CPD CN CPD 

Earth leakage current 
0,5 1 0,5 1 0,5 1 

Leakage current through the 

housing 
0,1 0,5 0,1 0,5 0,01 0,5 

Leakage current through the 

patient 
0,1 0,5 0,1 0,5 0,01 0,05 

Patient auxiliary current 
0,01 0,5 0,01 0,5 0,01 0,05 

Grounding resistance < 0,2Ω 

Insulation resistance 

500Vcc 
10 MOhm 



3.The  Performance of the testing parameters 

• Verification of the accuracy  of temperature monitoring  inside the 

incubator 

• Verification of maintaining of  air temperature variability 

• Verify correctness of skin temperature measured by sensors 

• Verify correctness of moisture concentration monitored 

• Checking the incubator noise 

• Checking the  airflow inside canopiei 

• Calibration of the Oxygen sensor  

• Verification of the Oxygen concentration monitored correctness 

• Checking the  alarm systems 

• Checking the  safety systems to the overtemperature 

 

 



Admissible Rules of the  parameters according to  Standard IEC 
601-2-19, IEC 601-2-20, ANSI/AAMI 1136-1997. 

Parameters 
Permissible divergence Standard 

Incubator fix Incubator mobil 

Temperature air ± 1,5C° ± 2C° 

Temperature variation ± 0,5C° ± 1C° 

Concentration of moisture ± 10% ± 15% 

Oxygen concentration ± 5% ± 7% 

Maximum allowable 

Airflow 0,35m/s 0,35m/s 

Noise level 60dB 60dB 

Noise level alarm 80dB 80dB 



 Performance test is performed using a testing device. A the 

example ICŞDOSMşiC" is equipped an analyzer  for tasting testing 

the incubators   ”Incubator Analyzer INCU” de la ”Fluke”. 

http://www.flukebiomedical.com/biomedical/usen/Incubator-Analyzer/incu.htm?PID=56329
http://www.flukebiomedical.com/biomedical/usen/Incubator-Analyzer/incu.htm?PID=56329
http://www.flukebiomedical.com/biomedical/usen/Incubator-Analyzer/incu.htm?PID=56329
http://www.flukebiomedical.com/biomedical/usen/Incubator-Analyzer/incu.htm?PID=56329




4. Performance of the  maintenance according to each model  of 
incubator  according to service manual and user manual. 

Maintenance schedule for Incubator Atom V-2100G according to  service 
manual 

Proceduri necesare 3 luni 3/6 luni 1/2 ani 2 ani 3 ani 4 ani 

Schimbarea filtrul de aer √ 

Schimbarea hublourilor √ 

Curățarea umidificatorului √ 

Curățarea boxei de senzori √ 

Schimbarea senzorul de oxigen √ 

Schimbarea senzorului de 

temperatură 
√ 

Curățarea  plăcilor electronice √ 

Schimbarea tuburilor interne √ 

Schimbarea saltelei √ 

Schimbarea garnituri Grommets √ 

Schimbarea bateriei internă √ 

Schimbarea ventilatorului √ 

Schimbarea circuitului ventilatorului √ 

Schimbarea rezervorul 

umidificatorului 
√ 

Schimbarea bateriei sistemului de 

alarmare 
√ 

Schimbarea rulmenților de la 

ventilator 
√ 



The Results of implementing the preventive 
maintenance procedures for 2011 

0

10

20

30

40

50

60

70

80

Incubator Cardiomonitor Pulsoximetru Electrocardiograf Ventilare

arteficială

Reparatii pina la mentenanta Reparatii dupa efectuarea mentenantei



Conclusion 

 The implementation of the  preventive maintenance 
procedures are strictly necessary for all the medical 
institutions. 

Through the Implementation of the procedures of 
maintenance it is possible the considerable reduction of 
the maintenance of medical devices. The devices will be 
used more efficiently.  And the quality of the medical act 
will rise as a strong competitor for private medical 
institutions. 


