YOK 620.179
B.€. KPUBOHOCOB, €.JI. ITIPOTTI, O.10. ABAPXOB,
JL.T. KOBAJIb, M.B. ITAJJAMAPYYK
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HNEPCHEKTHUBHU PO3BUTKY IHOOPMAIINHO-IIATHOCTUYHHX 3ACOBIB
YIIPABJIIHHA TA 3AXUCTY MEJIUYHOI'O OBJIA/ITHAHHSA

AHomayis: 8 pobomi posaasiHymi nepcnekmusu po3sumky iHopmayitiHo-diazHocmuyvHuUX 3acobie ynpasasiHHs
ma 3axucmy medu4Ho20 004a0HAHHSA.  PoszesnssHymi numanHs po3pobku iHgopmayiliHo-diazHocmuyHux Mmemodis
ynpasinHs i 3axucmy 640kie meduyHozo 06.1adHaHHs. Hagedena mamemamuuHa Modesb nonepediiceHHs: 36Umkie
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PERSPECTIVES FOR DEVELOPMENT OF INFORMATIONAL AND DIAGNOSTIC MEANS OF MANAGEMENT
AND PROTECTION OF MEDICAL EQUIPMENT

Abstract: prospects of development of information-diagnostic means of management and protection of medical
equipment are considered in this work. The issues of development of information-diagnostic methods of management and
protection of blocks of medical equipment are considered. The mathematical model of damage prevention is presented.
Modern diagnostic and therapeutic medical equipment (MO) are complex technical devices that contain electrical elements,
mechanical units, electronic and microprocessor blocks, operating on low voltage and high voltage voltages, with a power of
30 kW and above. 10 is installed, as a rule, in enclosed areas receiving power supply on separate lines and have independent
nodes of relay protection of uninterruptible power supply units. The practice of using imported IM shows that it is very
sensitive to the quality of electricity of Ukrainian 2-and 3-phase networks. The quality of electricity (PAYE) is not taken into
account in the process of operating the medical equipment, although it is in the delivery of the MI. This results in operational
failures and malfunctions caused by unpredictable changes in the network supply voltage parameters. Exit PYAE beyond the
norm, established GOST. 13109-97 leads to the complication of finding and troubleshooting the malfunction and its
elimination, as well as - to increase financial and time costs. To select and evaluate the effectiveness of the multi-level
diagnostic management and protection system of the MO, the authors proposed a multi-level criterial assessment of the
choice of the system of protection, in which the main criterion is the mathematical expectation of the set, which consists of
the cost of the warnings.
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CydacHe JIiarHOCTHYHE Ta TepaneBTHYHe MenudHe oOmamHaHHs (MO) € CcKIagHUMU TEXHIYHUMHA
MIPUCTPOSIMH, IO MICTATHh CJICKTPUUYHI €IEMEHTH, MEXaHiuHI BY3JIH, €JIEKTPOHHI Ta MIKpOMPOIECOPHI OJIOKH, IO
MIPAIIOIOTh Ha HU3bKOBOJBTHIN 1 BHCOKOBOJIBTHIHM HAIIPy3i, MatOTh NOTYKHICTH Bif 30 kBT i Bumie. BcranoBmoeThes
MO, K mpaBwWIO, B 3aKpUTHUX NPUMIMICHHIX, IO OTPUMYIOTh EJIEKTPOKHBIICHHS IO OKPEMHUX JIHIAX 1 MaloTh
CaMOCTIHHI BY3/IH peJIeHHOTO 3aXUCTy OJI0KiB Oe3mepebdiitHoro xuBieHHs. [IpakTika exciuryaTamii immoptHoro MO
TIOKa3ye, 10 BOHO JTyXKe YyTIIHMBE JI0 SKOCTI eJIeKTpOeHepril yKpaiHchkuX 2-X 1 3-x dazHux mepex. [lokasHuk sikocTi
esrextpoeneprii (ITSIE) He BpaxoByeTbest B mpolieci eKcInyartarii MeInYHOro 00afHaHH, X04a B YMOBaX IIOCTaBKU
MO Bin €. lle npu3BOOWTH O BHHUKHEHHsS eKCIUTyaTalliiHUX BiMOB 1 HeCIpaBHOCTEH, OOYMOBJIEHHUX
HENpOTHO30BAaHUMH 3MiHaMHM MapaMeTpiB MepexkeBoi Hampyrd xkusieHHs. Buxin IISIE 3a wmexi Hopww,
BcraHoBieHoi [[OCT. 13109-97 npu3BoauTh 10 YCKJIQJAHEHHS NOLUIYKY Ta JIarHOCTUKW HECHPABHOCTI 1 ii yCyHEeHHH,
a TaKoX — JI0 30UTBIICHHS (piIHAHCOBHX 1 YaCOBUX BUTPAT.

[IpoBenenuit HaMu 1 MiATBEpHKCHUA KOJIeTaMUd B YKpaiHi 1 3a KOPJIOHOM aHajli3 BUHUKHEHHS aBapiiHUX
cutyamiii i npuanH Buxoxy MO 3 maxy, 703BOJIsIE po3AUIHTH iX Ha [1]:

— BHYTPIIIHI MMOIIKOKEHHSI, SIKi BUKJIUKaH1 TTOJIOMKOIO 0710KkiB MO.

— 30BHIITHI MOMIKOJKEHHS Y BUTIISA TTOJIOMOK 1 3001B B CHICTEMI €JIEKTPONOCTaYaHHS;

— TIOMIKOJDKEHHS, IO BHWHHKAIOTh Bcepeaudai MO depe3 BIIXWICHHS TapaMeTpiB B CHCTEMi
€JICKTPOTIOCTaYaHHsI BiI 3HaUeHb, HOpMoBanux 1o 'OCT 13109-97.

B TtenepimHiii yac HEJOCTaTHHO BUBYEHI NHUTaHHSA PO3pOOKHM 1H(OPMALIIHO-IIarHOCTUYHUX METOJIIB
yIpaBiiHHA 1 3axUCcTy OJloky MO+ cucrema enekrpokusieHHs. OfHUM 13 BIAJIMX MPHUKIAAIB PO3POOKH MMOgiOHOTO
o0JiasiHaHHsT MOXeE CJIyryBaTH OaraTopiBHEBa MiarHOCTHYHA CHCTeMa ynpaBiiHHA 1 3axucty MO HOBH3HA SIKOI
HOJIATAE B TOMY, 110 010K «MO + Mepeska JKUBJICHHS» PO3IIIIAEThCS SIK €MHUI KOMIUIEKC, SIKUH nepedoavae Taky
MOCITITIOBHICTh POOOTH PIBHIB 3aXHCTY:

1. Jlixap abo omeparop gae KOMaHAy Ha BXix cucteMu ynpasimiaHsi MO.

2. Cucrema ympasiiaasg MO mepeBipsie HassBHICTh 200 BiZICYTHICTh OJIOKYBaHHS mepe migkmodeHasM MO
JIO MEpeXi KUBIICHHS.

3. Ilpm BigcyTHOCTI OJOKyBaHHS cWTHan 3 KoMaHAgHOTO ONOKy «Ilyck» — «CTom» momaeThcs Ha BXif
MIKpOKOHTpOJIEpa.

4. MiKkpOKOHTpOJIEp JTa€ KOMaHTy Ha BKIIOUCHHS MEPIIOTr0 CTYIEHS 3aXHCTY.
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5. ®yHkuii mepumioro CTyIEHs 3aXHCTy: BUMIPIOIOTH pIiBHI JIIHIHHUX Hampyr Mepexi >KHMBJIEHHS 1
BU3HAYAIOTh HAsSBHICTh HEMOBHO(]A3HOIO PEXXHUMY Halpyru B Mepexi. BigcyTHICTh aBapiiiHUX pexHuMIB B Mepexi
JKUBJICHHS (DOpMy€E CHTHAJI, SIKUHM HaIXOIUTh Ha BXiZl MIKPOKOHTpOJIEpA.

6. Y mpoueci podorn MO 31iliCHIOETbCS MOHITOPMHT 3MiHH ()POHTY NEpIIOi rapMOHIHHOI CKJlajoBO1
JHIHHUX HANPYT MEPEKi 1 JlarHOCTHKA MPOBaJy 200 HEMOBHO(A3HOTO PEKUMY B MEPEXKI KHUBIICHHS.

7. Ilpu HOpMaJILHOMY pEXHUMi POOOTH MepesXi JKMBJICHHS MIKPOKOHTPOJIEp Ja€ KOMaHly Ha BKIIIOUYCHHS B
poboty MO, TTP i npyroro crynens 3axucty. [Ipu mpomy MO BKIIOUEHHH B PEXKIMI MTPOTPIBY.

8. ®ynHkuii Apyroro cTymeHs — BUMIp (a3HHX CTPYMiB, 3a BEIMYMHAMH SKHX BH3HAYAIOTHh IUTICHICTH
CTPYMOBHX JiHIH.

9. INapanexsro MO BrimrogatoTs BK — 6aTapei koHAeHCATOPIB I KOMIICHCAITI] pEaKTHBHOI MTOTYKHOCTI.

10. 3miiicHIOIOTE Oe3mepepBHU MOHITOPHHT JiHIHHUX HANpPyr KOJW MiarHOCTYIOTh MPOBAJl HAINPYTH B
OJHIN 3 JiHIHHMX Hanpyr, TBepAoTiIbHI pene (TTP) po3MHUKalOTh CTPYMOBHIA JIAaHIIOT B MOMEHT, KOJIM 3HAYEHHS
(ha3HOTO CTPYMY JAOPIBHIOE HYIIIO, a EHEPTis, KA 3aKyMyinboBaHa B bK, BUKOpPHCTOBY€ETHCS 1S IIIABHOTO 3HMKEHHS
piBHs Harpyru Ha kiemax MO.

11. Ilpu nocsruenHi MO BCTaHOBJICHOTO pEXHMY, SKHH BU3HAYAa€ThCS JUIL PI3HUX BY3IIB
€JICKTPOIIOCTAYaHHS BEJMYMHOIO TTOCTIHHOIO HAarpiBy, BKIIOYA€THCS TPETiH CTYMIHb — TEMIEPaTYpHUH 3axHCT i
JiarHOCTyBaHHs INPHYMH TEIUIOBHX IepeBaHTaxkeHb. (DYHKIS mepeTBOpeHHs 3aco0y Juisi BUMIPY HOIyCTUMOI
TOBIIVHY MITY Ha HOBEPXHI 1301111, Ta CTPyMOBOT'O EPEBAHTAXKECHHS Ma€ BUTIIA,

Hoon = f(tt)aml’ thmZ ’ tK]l)

12. Y cramoMy TEIIOBOMY PEKUMIi IPOBOAUTHCS: JIarHOCTYBAaHHS i1 IPOTHO3YBaHHS ITOYaTKOBOTO MOMEHTY

ocnabneHHss GONTOBOro 3'eaHaHHs (YHKUIA MEPETBOPEHHS sKOro Mae surwin 1ty = f (tog_cp_l ”az'tcnpﬁj');

BU3HAYCHHS 4acy JOCSITHEHHS TEMIIEPAaTypol0 OOJNITOBOTO 3'€JHAHHS KPUTHYHOTO 3HAYCHHS (DYHKIIiSI IEPETBOPEHHS
3aco0y BU3HAYEHHA TEPMiHy pO3BMTKY aBapiiiHoi curyamii, sxui mae Burmam: £, = f (t,,1,.7s5.) — ue

YETBEPTHUH PIBEHB 3aXHCTY.

13. 3a xomanmoo «CTOm» MIKpOKOHTpOJIEp BKIIOYA€ M'ATHH PIBEHb 3aXHUCTy — KOHTPOJb BEIWYHHU
00'eMHOTO OMOpY 130JIAMii Ta BH3HAYEHHS BUAY 1 TOBIIMHU IHJIOBOTO TIOKPUTTS TOBEpPXHi i30Jmii. DyHKIIsS
MEPETBOPEHHSI 3aCO0y MOJICITIOBAHHS PO3ITi3HAHHS BUAY Je(eKTa aBapiiHOT CHTYyallil IBOCTYyIEeHYATa i Ma€ BUTIIA,

= f(R,G,, R, ,G,, ), B IKOMy BU3HAYAETHCS IPUPONHE CTAPIHHS 1300w, i

ITepwa crymine — R on®

u3.00n
3BOJIOXKEHHS 1 TOKPUTTS TTOBEPXHI 130JIA11i1 TPOBITHAM TTHIIOM.

Hpyraerynens— R, = £/ 2% 99 domy.

dt,” dt

JUisl IKOTO TIOYMHAETHCS IMICHIs 3aBEPIUCHHS JIiT MEPUIOTo i 3aKiHYYETHCS MOMEHTOM BH3HAYEHHS HOKPHUTTS
130JIAL(iT HEMPOBITHAM THJIOM.

14. Ilpm noCSTHEHHI KOHTPOJILOBAaHMMH IapaMeTpaMHM KPUTHYHHX 3HAYCHb BKJIIOYAETHCS KOMaHZa
«bnokyBaHH:». 3HATTS OJOKYBaHHS MOJKIIUBE ITICIISl YCYHEHHS IPUYMH, 1110 HPU3BEIN JI0 aBaAPIHHOTO PEXKUMY.

Jnst BHOOPY 1 oiHKK e()eKTHBHOCTI poOOTH OaraTopiBHEBOI JIarHOCTUYHOI CHCTEMH YIPABIIIHHS 1 3aXUCTY
MO aBTOpaMu 3amporioHOBaHa OaraTopiBHEBa KpHUTepiaidbHa OIIHKA BHOOPY CHCTEMH 3aXHCTY, B SKili OCHOBHUM
KpPHUTEpiEM TIPOTIOHYETHCS MaTeMaTHYHE OYIKYBaHHA MHOXWHH, fKa CKJIAJA€ThCS 13 BApTOCTI IONEPEKEHUX

soutkis ¥ = f(,),

MaremaTidHa MOJIENb MONIEPEHKEHUX 30UTKIB ¥ Ma€e BUTIIA:
n n m k
Y= E G ND"NB
i=

A€ — MHOXXHHa D- (baKTOpI/I BIUIMBY Ha MO, MHOKHHA B — 3ac00M Ta eJIEMEHTH CUCTEMH 3aXUCTY.
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