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QC [®8 Accreditation Organizations

International Accreditation Body National Accreditation Body

J.C.A.H.O. (Joint Commission

on Accreditation of Healthcare CBAH I .
Organization) .
Central Board for
[N'C'Q'Ad(N?fc’Za' T for} Accreditation of Health care
J Institutions
{ 1.S.0. (International Standard J
Organization)
GAHAR:

General Authority for
Healthcare Accreditation &
Regulation

JCIA (Joint Commission International
Accreditation)

A.C.H.S. (Australian Council on J

L Healthcare Standards)

-
CCHSA Canadian Healthcare
kAccreditation Body
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Emergency

Facility Safety Preparedness and e ,,

METS

e [FMS.28

FMS.27] FMS.39]

Medical
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FMS.25 The hospital has a biomedical equipment plan to ensure that the medical
equipment are regularly monitored, maintained, and ready for use.

 FMS.25.1 The hospital has adequate number of qualified biomedical staff.
 FMS.25.2 There is a written biomedical equipment plan that covers the following:

* FMS.25.2.1 A comprehensive inventory of medical equipment with their
corresponding locations.

* FMS.25.2.2 Preventive maintenance program that conforms with the
manufacturer’s instructions.

 FMS.25.2.3 The program specifies, for each equipment, the frequency of checks,
methods of checks, acceptance criteria, and actions to be taken in the event of
unsatisfactory results.
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FMS.25 The hospital has a biomedical equipment plan to ensure that the medical
equipment are regularly monitored, maintained, and ready for use.

*FMS.25.2.4 The program includes the process for investigation and follow-up
of equipment failure that addresses reporting of failure, immediate remedial
actions, assessment of the failure effect on reported results and services
(needs alignment), and requalification of the equipment.

*FMS.25.2.5 Electrical safety testing for patient related equipment.

*FMS.25.2.6 History record for the maintenance schedule, failure incidence,
and repairs done.
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FMS.25 The hospital has a biomedical equipment plan to ensure that the medical
equipment are regularly monitored, maintained, and ready for use.

 FMS.25.3 Technical service manuals for all equipment are available at the biomedical
workshops.

 FMS.25.4 Operator manuals are available at all departments using the equipment.

 FMS.25.5 The hospital ensures that all maintenance works are conducted by qualified and
trained staff.

* FMS.25.6 Equipment maintenance and repairs are documented to help in the decision making
for replacement.

 FMS.25.7 Investigation procedures conform to manufacturer’s instructions.
* FMS.25.8 There is an equipment recall system that is implemented.

* FMS.25.9 Each department has a back-up or alternative for each critical equipment to cover for
prolonged downtime.

* FMS.25.10 Preventative Maintenance data are used for upgrading/replacing of equipment.
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FMS.26 The hospital has policies and procedures that support the medical equipment
management program.

* FMS.26.1 There is a policy to perform inspection on all new equipment for conformity
before commissioning including those brought for "demos".
 FMS.26.2 There is a written policy for tagging medical equipment as follows:
 FMS.26.2.1 Preventive maintenance with testing date and due date.
* FMS.26.2.2 Inventory number.
* FMS.26.2.3 Removal from service.
 FMS.26.2.4 Electrical safety check.

* FMS.26.5 There is a policy to eliminate the use of extension cords.

* FMS.26.6 There is a policy to restrict the use of cellular phones in the intensive care
units, operating room, and cardiology units, as needed.
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FMS.27 Hospital staff are trained on safe operation of medical equipment.

 FMS.27.1 Hospital staff are trained to operate safely all medical equipment.
 FMS.27.2 The training includes physicians, nurses, and paramedics.

 FMS.27.3 The training considers the following:
* FMS.27.3.1 New equipment.
 FMS.27.3.2 Staff transferred from a department to another.
 FMS.27.3.3 New staff hired.
 FMS.27.3.4 Recurrent misuse of equipment.



ARAB 1

B OCHNIC [alleW Medical Equipment Inventory

BIOMEDICAL & CLINICAL ENGINEERIN

Riyadh Military Hospital ) Aadecall il 1) hdliuns
Department of Biomedical Engineering A goallplall daiglt § 1)
Tel: 4777714 Ext. 25469 25469 /Al 4777714/

DOCUMENT OF MEDICAL EQUIPMENT

Bio-Eng Code:

PC No.:

o Medical Equipment Inventory = e

Safety Class:
IB O IT B O
I BF O II BF O

o DOCUMENT OF MEDICAL el T T —

| PPM interval:

Model No. } |Serial No.:
EQUIPMEN']

‘Department: ‘ |Location:

‘Purchase Order: MRF:

‘Cost in S.R.: Contract No.

|Warranty Length:

‘Start: ‘End:

{Vendor: | ‘Phone No.:

[Ere Issue Date: | |Inspected By:

[Eunct’l Cl: t

Comment : |
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PASSED SAFETY INSPECTION
& PREVENTIVE MAINTENANCE

The Preventive Maintenance Sticker is Yellow

safe for use & indicates the next due date b
for PM_ 3*5&3.“ Lw Jhi M Serviced by

Due date

The equipment which need a functional test W

the appropriate tag will be the Tested one
Al paadll g g gaadll Jas O (Juala
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= Equipment Relocation e [ [0 e [ 1
M*&ef“
= The hospital departments to perform the proper Kgﬁ e }
use of the medical equipment to transfer or to ”’“"’“””‘ ’ - —
relocate medical equipment from department to == J
another. =N
This procedure it must be done in presents of i‘“;#“*;ﬁ,ﬁw
biomedical engineer/technician. e
N-w RKH;GD Not workiNG [[_]| Fo 431&0' |l ﬁHJ:}E
‘ el gl
% COMPEER INPUT : NAME : Séilj? ;ifj
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ol 1 dadual) @l gil) Adius
' RIYADH MILITARY HOSPITAL

RMH DEPARTMENT OF MEDICAL PHYSICS, CLINICAL AND BIOENGINEERING

BIOENGINEERING SECTION

DEFERRED PLANNED MAINTENANCE AND SAFETY CHECKING

= Preventive Maintenance Program or MEDicaL cauPmENT
( P P M ) a S p e r' m a n u fa Ctu re r' To: Ward/Dept.: ..o

recommendations -

The above piece of equipment was not found/available for Planned Safety and Preventive
Maintenance procedures between /.. /... and /. /... .

.
- D efe rre d P I a n e d M a I n te n a n Ce Please make the equipment available as soon as possible, contact the Bioengineering Section on

Ext. . ... before continuing clinical use.

L] L]
a n d S afe ty ‘ : h e C kl n g Of M e d I Ca I The Bioengineering Section cannot be responsible for the continued safety and performance of
If the

medical or laboratory equipment if not made available for preventive maintenance.
equipment is no longer in use, has been withdrawn from service, or has been stolen, etc., please

H confirm this in writing so our records can be amended. For any further information, please
q u I p l I l e n contact the Senior Medical Physicist on Extension 25471.

Signed:

Dr. Ibrahim Andijani
Bioengineering Section

cc: Property Control Department
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= Preventive Maintenance Program
(PPM) as per manufacturer
recommendations

= 2nd Request Notice Deferred
Planed Maintenance and Safety
Checking of Medical Equipment

oal il dalaall i il ddds
RIYADH MILITARY HOSPITAL
DEPARTMENT OF MEDICAL PHYSICS, CLINICAL AND BIO-ENGINEERING
BIO-ENGINEERING SECTION

DEFERRED PLANNED MAINTENANCE AND SAFETY CHECKING
OF MEDICAL EQUIPMENT

To: Ward/Dept.:

Equipment: Code:

Type: Date:

Sedlul Noia SECOND REQUEST NOTICE

The above piece of equipment was still not found/available for Planned Safety and Preventive

Maintenance procedures between foood and /]

Please make the equipment available as soon as possible, contact the Bio-Engineering Section on
Ext. . before continuing clinical use.

Please nofe that this is the second request to conduct Planned Safety and Preventive
Maintenance procedures.

The Bio-Engineering Section cannot be responsible for the continued safety and performance of
medical or laboratory equipment if not made available for preventive maintenance. If the
equipment is no longer in use, has been withdrawn from service, or has been stolen, etc., please
confirm this in writing so our records can be amended. For any further information, please contact
the Senior Medical Physicist on Extension 5471.

Signed:

¥ o PO, [T s O S L S B L el Cpy
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PPM Vs CM

PPM CM ACCEDINETS
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Plan Preventlve maintenance of medical equipment
procedure consist of the following:

** Visual Inspection.
*** Functional Test.

** Electrical Safety Test.



Classification of Medical equipment

=Class | Medical Equipment:

oEquipment in which protection against electric shock does not relay
on basic insulation but also provided by connecting all accessible
conductive parts into protective earth conductor on the mains wiring,
so these parts can not become live in case of failure of basic

insulation.

oProtective Earth Conductor: the conductor to be connected to the
protective earth terminal & external protective earthling system.







Class I Medical Equipment
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=Class Il Medical Equipment:

oEquipment in which protection against electric shock
depends on the provision of additional insulation. This
protection is double insulation where there are two layers
on insulation between any live parts and accessible parts

of the equipment.




Class IT Medical Equipment:
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Double or Reinforced
Insulation

Primary

“—>

Secondary

Double or Reinforced
Insulation
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=Class Ill Medical Equipment:

oEquipment operating on SELV(Safe Extra-Low Voltage).
oSELV is a voltage witch does not exceed (25VAC / 60VDC).



=Type B Medical Equipment:

oAccepted protection against electric shocks with regards to
leakage current & reliability.



=*Type BF Medical Equipment:

oFloated isolated applied parts from patient body.

olt’s only intended for applying to patient’s skin but has
floated input circuits. No connection between patient &
earth.



Type BF Medical Equipment

Mains circuit Patient circuit

Live

B

Neutral T :

e— Isolating |
SR transformer



=*Type CF Medical Equipment:

oFloated isolated applied parts from patient cardiac parts.
oProvides a higher protection against electrical shock .

olt’s only intended for applying to direct cardiac application.
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TYPE B

APPLIED PART

r 1
@

TYFE BF
APPLIED PART
r 1

R

TYPE CF
APPLIED PART
A

-

Class | (1) Class Il (2) Class lll (3)

NIC I Safety Symbols

TYPEB
APPLIED PART
DEFIBRILLATION PROOF

r 1
@
L I
TYPE BF

AFPFPLIED PART
DEFIBRILLATION PROOF

r 1

-I ﬂ

(. -
TYPE CF

APPLIED PART
DEFIBRILLATION PROOF

1@
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Safety Testing of medical equipment should be performed as
follow:

***Periodically — PPM (Periodic Preventive Maintenance).

***Post Acceptance Test — Pre-Issue Check.

*»*Post Repair — after carrying out any corrective maintenance.



Electrical safety Test

"Protective Earth Resistance (Q):

oBy definition it’s the resistance between protective earth
plug & protective conductive parts.

oUnder NC (Normal Condition) of operation the resistance
should be < 0.2Q.

oFor Class Il medical equipment this resistance is not
measured or this test is N/A( not applicable).
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Electrical safety Test

To protective earth or any exposed
conductive surface on the enclosure

Connect the DUT ac power cord to the
equipment outlet on the Analyzer

Ground Wire (Protective Earth) Resistance Measurement Connections
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Protective Earth Resistance Test

DEVICE UNDER TEST

- DUT_LA1 C====" i 1
| L —O
I , ! | apPLUED H——O
I L papT H— O
: | 1 0
o DUT L2 " : ! ——20
| I U —
DUT PE FE
TN CONDUCTIVE PART
{ MD
S

TEST LEAD

Ground Wire (Protective Earth) Resistance Measurement Schematic
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Electrical safety Test

"Leakage Current(pA):

oThe following types of Leakage Current is measured under
the safety test procedures:

A. Protective Earth Leakage Current:

*it’s the current which normally flows in the earth

conductor of a protective earth conductor of the
equipment.
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sioclinic

Earth Leakage Current Test

MAINS DEVICE UNDER TEST
__;: _______________
oM DUT L1 . -
A} L - I : : 1 —
| | L
L1 @—r 0 : : : APPLIED .
i 1 PART : Yy
MAINS I 1 - -
put 12 | | Pl i >
L2 __—a - ! o I e
L2 —O+ O—C—T—e—05 | ---r-——- ‘'-—--q-—--
REV
POL
DUT_PE
(MD ) - FE
L
CONDUCTIVE PART
» S e
Pl ) APPLIED PART
=) PE
N

Earth Leakage Current Test Schematic
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Electrical safety Test

B. Enclosure Leakage Current:

*it’s the current which flows from the exposed conductive
parts of the equipment into the earth through a conductor
other than the protective earth conductor.




" [
ARAB 1

OJGlIRI®ON Fnclosure Leakage Current Test

BIOMEDICAL & C—.i.—lll':l.ICAL ENGINEERING

MAINS DEVICE UNDER TEST
OM — DUT I1 | m——————= r~——————-— 1
—O—® = ! o ! .
L1 @—O 0 - Lo 5
I 1 1 | AFPLED 0
I 1 PART L )
MAINS : [ . .
DUT L2 r ! )
L2 L — = L N 1 -
—— e — — L o o g o o o
L2 e—otF+TO—m8Mo—T—e— | -
EARTH
b DUT_PE FE

CONDUCTIVE PART

.—QT@ TEST LEAD
O

PE APPLIED PART

Enclosure Leakage Current Test Schematic



Electrical safety Test

C. Patient Leakage Current:

*it’s the current flows through the patient body by mean of
any connected applied parts and then into the earth.
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[alloN Foticnt Leakage Current Test

MAINS
M

L1

MAINS

—0  ourt4 -2
1
1
1
1
1
1
L2 ‘ i
[ —— |
T P
EARTH
T

DEVICE UNMDER TEST

APFLIED

FART

alelelsle

COMDUCTIVE PART

C

FE

SELECT RELAY
(REMOTE OMNLY)

@) !
. LEAD "
. PE SELECT >
RELAY*
LEAD GND

“Leas mdl Sedestied Bre O

Lead-to-Ground (Patient) Leakage Current Test Schematic




Electrical safety Test

D. Patient Auxiliary Leakage Current:

*it’s the current flows through the patient body between
any of the connected applied parts .
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Patient Auxiliary Leakage Current Test

MAIMNS
| —i DuUT LA __E“_EEFE UEEEF_t IE%T

LA o

APPLIED
PART

MAINS

alalelole

L2 a— T2 -

FE

I COMDUCTIVE PART I

+ LEAD 4
D SELECT -
RELAY® ]

- LEAD .
SELECT .
RELAY™ »

LEAD GND
“'jfl“: P SELECT RELAY*
I\__J (REMOTE OMLY)

“Laads not sedeciad ene open.

Lead-to-Lead (Patient Auxiliary) Leakage Current Test Schematic
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Electrical safety Test

"Insulation Resistance (MQ):

oThe following types of Insulation Resistance is measured
under the safety test procedures:

A. Protective Earth Insulation Resistance
( Mains on Protective Earth Resistance):

*it’'s the resistance between the Mains (L + N) / (L1+L2)
shorted together & the Protective Earth.




AAAAA

I
I 11
: : : APPLIED |t
| 1| PAT H—o
! I 0
oozl ] +——0
MD e e "
DUT_PE FE

0
| CONDUCTIVE PART |

Mains to Protective-Earth Insulation Resistance Test Schematic




Electrical safety Test

B. Applied Parts Insulation Resistance ( Mains on A.P.
Resistance):

*it’s the resistance between the Mains (L + N) / (L1+L2)
shorted together & the Applied Parts.
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Applied Parts Insulation Resistance Test

DEVICE UNDER TEST
putT L1 | [—=—=——= r——————— 1

APPLIED

elelolele

L _
I FART |
DUT_L2
. —

_________
(YY)

e

[
I I
—-— e e - -——em oy = =l
DUT F'E]
° |
| CONDUCTIVE PART |

@

FE

=

Applied Parts to Protective-Earth Insulation Test Schematic
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Electrical safety Test Limits

IEC 601 Test Standards

Class | Class ||
Description Pola- Circ- B BF CF B BF CF
rity uit
Protective Earth Continuity N/ A OFF 0.2 0.2 0.2 NT NT NT
<
Insulation Resistance L1- MN/A OFF 2 2 20 NT NT NT
L2-Case M Q
Enclosure Leakage pa A Norm Norm 100 100 100 100 100 100
Enclosure Leakage pHA Norm | No L2 200 500 500 500 500 500
Patient Leakage Current Norm Norm 100 100 100 10
KA
Patient Leakage Current Norm | No L2 500 500 500 S50
HA
Earth Leakage A Norm No E 500 500 500 NT NT NT
Earth Leakage MHA Norm No E 1000 1000 1000 NT NT NT
No L2
) ) ) ) ) ) 31
NT: No Test is available for this particular class/type. L: No Limit




KEEP CALM!
AND GET
ELECTRICAL
SAFETY TEST
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THANK YOU!

An Initiative by Organized by Collaborators

Within the 21st International Operations =, Hm
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