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88-10-0% LEGTURE NOTE

A hospital version of CIPN

1. "CNPX¥' maans “Computerised Nanagement of Prevestive Maistenance”.
It is a computer program developed in o remsarch pragramme of the
Intercational Atomic Energy Agency (1ABA) to help vuclear research
laboratories to manage and maintain their stocke of scientific
instruments.

2. CNPN includes a built-inm "Policy Matrix" which states the
Preventive Maintenance (PR) requiresents for different types of nuclear
instrument. The typas of instrumsnt, and the servicing requiremssts,
ware ngreed during the resaarch programms. Thue, CNPN knows how much
time is needed to service each typs of instrument, and how often the
servicing should be done (opce a year, every two months, ete). A
bhandbook associated with CNPN lists the service actions for each type
of instrument. See Appendix 1 for two sample pages from this handbook.

3. But all this is for mainly gyclear instrumsnts. It would be
possible to modify CNPN to make it apply to instruments and equipasent

used in hospitals. It is proposed to work op this problems during the
College.

4. Appendix 2 shows the types of equipment coverad by the present,
nuclear, version of CHPE. [t will be seen that thers are 10 "groups”,
or categories, of equipmant (for exawple “"Analytical Instrusente™). I

each group there are 9 "types" of equipment (for example, "Gas
Chromatograph”).

5. Can we work out an equivalent list for bospital equipment and
instruments ? A commercial computer program, HECS ("Hospital Equipment
Control Systes”) bas this for imericans hospitals, wee dppendix 3. 1Is
this list suitable for hospitals in less developed countries 7

6. A longer list ies shows is Appendixz 4. This is & general listing of
equipaent currently in use in [talian hospitals., It may give some
ideas for making a new pulicy matrix for CNPN.

GC. Taylor
Vienna

Appandix 1

xamples of 0] ‘s ! v tepance Y

PREVENTIVZ MAINTENANCE PROCEDURE

3, RADIATION SURVEY-METER

LEVEL ONE FREJUENCY: DAILY TIME REQUIRED: 0,1 HR.
a./ Check battery with built-in tester.
b,/ Check nuclear response with test source. Check background,
¢./ Enter results into wall-chart.

LEVEL T¥Q PREQUENCY: 5IX / YEAR TIME REQUIRED: 0.5 ER.

a,/ Remove battery,check its condition,replace if short circuit
current is less then one Amper.Clean battery compartment.

b./ Check sensitivity in all ranges with standard source and
geometry.Enter findings inte wall-chart.

¢o/ Record current up-take at nominal battery voltage in selected
range while irradimted with standard source in fixed geomstiry.

d./ Check pechanical condition of ublcn.connectors.switches and

meter mechanical zero setting if any.

LEVEL '“REE FREQUENCY: TWO / YEAR TIME REQUIRED: 1 HR.
a./ Check inatrument for corrosion,mechanical wear of components
repair 1f needed,
b./ Calibrate inatrument.Enter observations on gensitivity

changes sines last calibration.Propose modification of

calibration cycles if necessary.

¢./ Check spares and consumables,place order if quantity i=

insufficient for next period.Proposur replacement if needed,

d./ Enter findings into log-book.



FREVENTIVE MAINTENANCE PROCEDURE

71. OVEN,HOT-PLATE,DRYER, THERMOSTAT

LEVEL ONE

FREQUENCY: FOUR/YEAR

TIME REQUIRED: 0,5 HR.

a./ Check condition and tightness of cable joints,operation of

switches ,grounding.Check operation of temperature control

action if any.

b./ Enter observations into log-book anrd action on wall-chart,

LEVEL TwO

FREQUENCY: TWO/YEAR

PIME REQUIRED: 1 HR.

a./ Check current up-take and insulation in hot condition,voltage

drop on switches with full~load.Repair,replace as needed,

b./ Clean unit. Check electrical noises generated.repair if needed.

¢,/ Enter cbservations inte log-book and activity into wall-chart,

LEVEL THREE

a./ Check safety features / insulation,grounding,door operation etc,/

FREQUENCY: ONE/YEAR

TIME REQUIRED: 1 HR.

b./ Check calibration of thermostat switch if any.

c./ Evaluate condition of unit,propose overhaul or replacement,

d./ Check spares and consumables,procure for next period if needed,

e./ Enter findings into log-book and wall-chart.
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Appandix 2

CIPN glagsification of puclear equipmegt

HUCLEAR SAFETY
ALARW/NUCL. FIRE
POCKET DOSENETER
CANNA SURVEY N.
ALPHAJBETA COMT,
WEUTAON DOSE M.
TLD

AIR/LIQ. WON1TOR
BODY /RAKD/FOOT M.
DECONTAN. KIT

HUCLEAR INSTRRENTS

BIN, 0.C. SUFPLY

PRE/LIN/LOG ANP,
SCALER/TIMER
SCAJ DD

HCA

HCA. + COMNPUTER
SAMPLE CHANCER
MIN/CAMAC HODIR,
oniER

REPAIR INSTR,
AVO METER

DIC. MULTI MRTEMR
OSCILLOSCOPE
FUNCTION GEN.
NUC. PULSE CEN,
ELECTRIC TOOLS
DICLTAL PROMES
u.¥, TEST VALY
OTHER

SPECLAL SYITEM

. NEACTOR CONTROL

ACCELERATOR
COMPUTER
TELECOMM,

MUCL. IMAGING
NUC, MED.INSTR.
GCEOPHYSICAL
PROCESS CONTROL
OTHER

10. PRESEAVATION

L1. SAFETY CLRC./5W.
12, LAB. ZNVIRONMENT
13. bEwm. /AIR-CON.
Ik, D.0, REL. VARLST.
13, CVT

16. WETWOLK/GROUAID
L7, COVER/DOOR/WIND.
18, EMERGLNCY POVER
19. TIAST AlD KiT

40, AZCORDERS
41, OHART, FEM/TUERKC
42, KY PLOTTER

43, PRINTERL/TELETYFL
44, PAPER TAPL PUNCH
&3, MAGNETIC TAPt

&6, VIDLO

47, PHOTOGRAPNIC

48, RW/T AND ¥

4%, OTRER

70. AUXIL1ARY EQULP.
71. OVEN/ROT PLATE

11. DEUAR

73, CENTRIFUCE

Jh. REFRIGERATOR
73. VACUIM PIRC
Th. COMPRESSOR

77. MOT WATER SATH
78, BALANCE

79, OTUER
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38.
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40.
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STANDARDS
RADIATION SOURCE
DOSEMETER

DOSE CALLBRATOR
D.C. SOURCE
p.C. MLTER, AVO
A.C. SOUNCE
A.C. METER, AVO
PaEC. PULSE CEN.
OTHER

ANALYTICAL INST.
PH HETER

GAS CHROMATOCR.
L1Q. CHROMATOGR.
OXYCEN ANALYSER
HYDROGEN ANAL.
DLFF. THERLMAL A.
SPECTROMETER
COLOKIMETER
OTHER

MUCLEAR DETECTOAS
108 CHAMBER
PROP, COUNTER
G.H. COUNTER
LIQ. SCINT. DIT.
SOLIp SCINT. DET.

86, GELI/SILY DET.

7.
88,
89.

INTR. GE DET.
SURFACE BARRIER
QTHER




Appendix 3

cgt a ipment Appendix 4
d u ct d ¥ ¥ igtenance (1/PN) ’
u t ltalia tals

Table 04—Procedure Codes

Procedure Text Code Interval
I/PM Major  I/PM Minor Recently a large group of bospitels im morthers Italy made an invantory
) . of all medical squipment currently io uss. This may be usad 88 a check
Anesthesia Units 400 06 s 115t when thinking about the problem of organising preventive
Anasthesia Unil Vaporizers 436 08 9 maintenance and repair sarvices,
Apnes Monitors 420 06 99
Aspirsiors . 4 12 o6 The follow ng listing was made by combining the inventories of all tde
Blood Prassure Monilors 4 08 99 hospitala »od arranging the itema in order of decrsasing frequency.
gz:?;?;:::::imou :;-:' (‘): gg Thue, altogether thers wers 788 “monitors”, 589 pumps, 478
Conduciive Fumiture e o 99 electrocardiographe, and so oa.
: - 03
g:::::::::::::uomton :g: g: 03 The hospitals in thie group bave a total of about 7000 beds.
Ouplex Receplacies 7 12 9
Eleciric Beda 402 12 99
ECG Monitors 409 12 06
Electrocardiographs 410 06 03 Ereq  Equipment
Eleclrosuigical Units 411 08 99 " "
External Pacemakers 418 06 ) ;:: :’nu:il ' t.l l-typol
Fluid Delivery Syslams “u18 06 99 78 ZI:EQrmnrd{rn b
Geanaersl Davices 438 [+:1] 994 369 1a all t ‘. P
Heart-Lung Bypass Units 430 034 b 354 pulmosary ventilator
Heating Pads “2 06 03 259 :1cru|ca, lab
Hermodialysis Units 413 06 03 255 defibri ll;:;.or
Humidiliers and Nebulizers a 06 99 254 incubator
Hypo/Hyperthermiz Uniis 414 (] 9 249 ceantrifuge
infant Incubstors 415 12008 i - 235  electropic scalpel
intra-aortic Balloon Pumps an oden 4 211 analysar (many typas)
Isolated Power Sysiems 429 12 06 197 Iray tube .u:-b{p.
Medical Gas/Vacuum Sysiems 440 99 12 180 na:stho 1a ut-u,
Oxygen-Air Proportioners a4 06 99 158 Blocd dialyser P
Cxygen Anslyzers 417 06 99 118 tabl IIY
Prneumatic Tourniquels . 443 08 99 portable Iray set
Pressure Transducers 435 12 06 110 operating table
Pulmonary Resuscitators 422 06 99 lod Xray equip support
Radiant Warmers “"e 06 99 100 heat mealer
Sphygmomanometers 424 06 99 85 alectrotharapy equip
Tempersiure Monilors 425 12 06 8 /8 tul:larnphy
Traction Units 27 12 06 7 spectrophotosstar
Undetined 939 99 9 ;; i::::d;::::::: 11:
cardioatimlator
* Inapection of conduclive furniture required in " ihetizing lacations only. 58 dentistry unit
** NFPA 9 spacilies ain-monih intervahs for critical cars aress. See ch.dquChlc:Ii:I No. 437-484 i the ady “Bﬂb{! aquip table
Health Davices Inapaclion and P bra Mai Sysiem lor discussion. 57 diathermy (microwave)
f::u:.:'cmngod 10 8 minor interval of six monihs on Equipmeni Records lor beds dedicated 1o Critical 53 teleradiography unit
[ I:“:u :: fygical inspection inlervals for many devices. Tha inlervats on Ihe specific Equipment Record 52 :‘;:z::;::cgph.lu‘raph
oul modilied 83 appropriale.
#8 inspechon inlsrval may depend on usege. Ses Ihe specific Procedurs/Checklist in the Heallh Devices 19 refrigerator (biolagical}
e e e S s s e o S T s ctimetor (eave
UPMS 3nd svery three mnm:n'm ::::;m;c:u:cordl 1or transport Incubators 10 avery six months lor major 't stimulator (saveral t,p..)

TV attachment

L1 ajicroscope {(operating}
diathermy (shortwave)
43 Holter recorder
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42

41
39

38

37

34

30
29

28

27

26

25
24
22

21

18

17

16
14

13

Equipment

balance, electronlc
audiometer
ophthalmoscape
nebuliser
diathermy, U/8
balance, machanical
centrifuge, refrigerated
phototherapy equip
pH meter

biood freezer
centralised monitor unit
cycloargometer
microtoms
coagulometer
spirosater
electrophoresis equlp
blond gas apalyser
polygraph

lab fraezer

drying oven

gomma coubter
blood warmer
pressure gauge
videarecorder
densitometer

flame photometer
colonscope
diathermocoagulator
gasiroecope
broncoscope
elactromicrigraph
ion generator
dilution equipment
cyetosecopa
duodenocscope
esophagus-scape
denta) XIray set
tomography system
blood velocity meter
angiograph

gas chromatograph
cryostat
cardfograph, ultrasonic
gamma camera
cardiac ratemeter
cell separator
fluoroscope

therapy Iray wet
cryosurgical set
bypo/byperthermy
laser

patiant table

Freq
12

Equipment

diatiller

aern&ol apparatus
glascware woshing machine
water steriliser

CAT scaunner

mamograph

bilirubimeter

dermotome, electric
atomic absorption spectromster
sample changer, automatic
bone cutter

dosimeter

acoustic camera

HPLC

endoscope

traction collectar

heat exchangsr {blood)
calcimeter
encephalograph, ultrasanic
laparoscopa

homogeniser
praumatograph
chromatograph

scanner, radiclactope
cobalt telethearapy usit
ultracestrifuge

cassius teletherapy usit
linsar accelerator

- and many more minor items.



