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TloxkexHna 0e3nmexka

Fire Safety

O. B. lllanosanoes, xano mexu. Hayx, 1. I1. Kpaseuw, kano. mexu. Hayk, 0oyenm

JIvgiscoKuil depoicasrutl yrHigepcumem Oe3neKy HCUMmeisIbHOCMI

BIIJIUB CTPYKTYPHU EJEKTPOEHEPTETUYHOI CHCTEMH
HA HAJIUHICTD EJEKTPOIIOCTAYAHHSA
CUCTEM INPOTHUITIOXKEXHOI'O 3AXUCTY

Benuka KibKicTh Ha3BUYAHUX CUTYALld MPHUPOIHOTO Ta TEXHOTEHHOTO XapaKTepy, 110 BUHUKAIOTh Ha TEPUTOPIi
VYkpainu, 1 He TUIBKH, SIKi CIIPUYUHSIOTH 3HECTPYMJICHHSI OYJMHKIB, CHOPYA, 00’ €KTIB 1 B IIOMY MICT i LIIMX paliOHIB,
noTpedye 3a0e3MneueHHs CHCTEM MPOTHIIOKEKHOTO 3aXHCTy IKEpEenaMy eJIeKTPHYHOI eHEepril, SIK € He3aJIeKHUMH BiJl enle-
KTPOIIOCTaYaHH OKPEMUX PaifOHIB YU MICT Ta 00’ €KTIB.

HesanexxHo Bif pexMMy KEpyBaHHS €IE€MEHTH CHCTEM aBTOMAaTHYHOTO NPOTHUIIOKEKHOTO 3aXHCTY € eJIEMEHTAMH,
sIKi OEpyTh y9acTb B OJJHOMY TEXHOJIOTTYHOMY IIpoIieci (TIOBiMOMIICHHS JIIO/IeH Mpo HeOe3neKy, oAaBaHHs;, BOJIH, BHIAJICH-
HS UMY TOIIIO).

Bci cucremax nporunoxxesksoro 3axucty (CIIII3), B IKOCTI OCHOBHOTO JDKEpera )KUBICHHS BUKOPHCTOBYIOT €JIEK-
TpOMepexXy 3arajbHOro koprcTyBaHHsS (220/380B 3miHHOTO CTpyMmMy). Y TakoMy HE3MIHHOMY BHUIIIII €IEKTPOCHEPTis
TIOIAETHCS JUISl )KUBJICHHS CHJIOBUX BUKOHABYMX €JIEMEHTIB (ACHHXPOHHI MPUBOJIHI JBUTYHH BOJSIHMX HACOCIB, BEHTHIISTO-
piB Towio). J{s kepyBaHHS pOOOTOIO CHCTEM MPOTHUIIOKEKHOTO 3aXHCTy BUKOPUCTOBYIOTHCS 12-24B mocrtiitHoro crpymy.
Lle moTpeOye BUKOPHCTAaHHS B CUCTEMaX KePyBaHHS IPOTUITOKEKHUM 3aXHCTOM JIOJIATKOBUX IIEPETBOPIOBAYIB, sIKi O (op-
MYBaJIM Halpyry BiANOBIIHOT (JOpMH.

OnHOYacHI 3HECTPYMIICHHSI A€CATKIB 1 COTEHb HACENICHUX MYHKTIB, Mpo 110 cBinyats 3BiTH JICHC Ykpainu Ta iHINX
OIEPATUBHUX CIY)KO, BIUIMBAE Ha 3a0€3IEUCHHS MPOTHUIIOKESIKHOTO 3aXKCTy 00 €KTIB Ta Oe3mneku Jitoneit [5]. BpaxoByroun
Herepe10auyBaHiCTh BUHIUKHEHHS MOAIH HEOOXiHO 3aCTOCOBYBAaTH CHOCOOHM 3a0€3MEeUeHHST Pe3ePBHOTO CIIEKTPOKIBIICHHS
HE3AJIEXHOTO BiJ] €JIEKTPOIIOCTAYaHHS Ta KIIMATHYHNX YMOB EKCIUTyaTalii CHCTEM MPOTUIIOKEKHOTO 3aXHUCTY.

Mertoto poOOTH € 3arpONOHOBATH ONTUMAIBHUM cIOCIO (OpMyBaHHS HAPYTH >KUBJICHHS Ta PETYJIIOBAaHHS 1i mMa-
paMeTpiB UL PE3EPBHOTO KUBJICHHS €JIEKTPOCIIOKHBAYIB aBTOMATHYHUX CHCTEM IIPOTHIIO)KEKHOTO 3aXUCTY, [0 KUBIISTh-
s BiJJ aBTOHOMHOTO [DKEpEna, SIKe CKIAJAeThesl 3 OJI0Ka aKyMyJIATOPHHX Oarapell Ta aBTOHOMHHX IHBEPTOpIB HAIpyTH.
Taka cxema pe3epBHOTO KUBJICHHS 1a€ MOJIMBICTH OTHOYACHO 3/IHCHIOBATH KOHTPOJIb TA PEryIIOBAHHS BEIMINHA HAIIPY-
', YaCTOTH Ta MOXKJIMBOCTI BU3HAUCHHS TapaMeTPIB €JIEMEHTIB aBTOHOMHOT'O JPKEpENa.

B mporieci po3risigy Ta OLIHKK HaJiHHOCTI 3a0e3MeUeHHs eIeKTPOKUBICHHSIM CIIO)KUBAYiB aBTOMAaTHYHHX CUCTEM
MPOTHUIIOXKEIKHOTO 3aXUCTy OpaMCh 10 YBAark paHillie 3anporoHOBaHI CIIOCOOU IMTiABUINCHHS HAIMHOCTI (PYHKIIIOHYBaHHS
aBTOMATUYHUX CHCTEM MPOTHIIOKEKHOTO 3aXMCTy IUIIXOM Pe3epBYBaHHS €JIEKTPOXKHBJICHHS BiJ| aBTOHOMHHX JDKEpeln 3
BUKOPUCTaHHSIM aKyMyJISITOPDHUX Oatapeii Ta aBTOHOMHHX 1HBEPTOPIB HANpyry. [IJist MOpiBHSHHS 3 YCIX BIJOMHX €JIEKTPOC-
MOKUBAYiB CUCTEM IIPOTHUITOKEKHOTO 3aXHCTY B3SITO HAHOUIBII MOMIMPEHUI Ta HAWOLIBII MOTY)KHUM €NEeKTPUYHHUIN CIIOXKH-
Bad — ACHHXPOHHUH JIBUTYH.

VIMoBipHicCHHIT MeTos1 po3paxyHKy ()yHKI[OHYBAHHS PE3epPBOBAHOI CHCTEMH KHBJICHHS BHYTPIIIHBOTO HPOTHIIONE-
AKHOTO BOJIOIPOBO/TY 3 BUKOPHCTAHHSM T'€HEPAaTOPHUX YCTAHOBOK Ta aKyMYJIATOPHUMHM OaTapesiMi 3 aBTOHOMHHMH iHBEp-
TOpaMH HAaIpYTH, BPaxOBYIOUM BHIIAJKOBHH XapakTep BIAKIIOUEHHs JIHIH eJeKTpolepenad JOBiB, IO 3arpolIOHOBaHA
cxema pesepByBaHHS, K 3 K2AIH-AJL, Tak i 3 2K2AIH-A]J] 306iipmnye HaaiiHICTh (DYHKIIOHYBaHHS CHCTEM IPOTHITOKEK-
HOTO 3aXHCTy. 3OUTBIIEHHS KUTBKOCTI OJHOTHUITHUX €JICMEHTIB TOKPAIIMIO SKiCHI XapaKTepUCTHKH PKepelia JKUBICHHS,
ajie HeraTUBHO BIUTMHYJIO HA MMOKA3HUKH HAJIHHOCTI, X04Ya 1 HE3HAYHO, MMOPIBHIHO 3 PE3ePBYBAHHIM Bil JBOTpaHChOpMa-
TOPHOI ITiICTaHIT.

Korouosi ciioBa: HaziiiHiCTh, HIMOBIPHICTH 6€3BIIMOBHOI pOOOTH, IHTEHCHBHICTD BIIMOB, €JIEKTPOXKHBJICHHS, CHUC-
TEMH MPOTHIIOKEKHOTO 3aXHUCTY.

Bei

Beryn. Benvka KimbKicTh HaI3BHYaHUX CH-
Tyaliii NPUPOAHOTO Ta TEXHOTEHHOTO XapakTepy,
IO BUHUKAIOTHh Ha TepuTopii YKpaiHu, 1 HE TiJbKH,
0 CHPUYHHSIOTh 3HECTPYMIIEHHS OyIWHKIB, CIIO-
pyAd, 00’€KTIB 1 B LiIOMY MICT i LIIMX PalOHiB, MOT-
pebye 3abe3redeHHs] CUCTEM MPOTHIIOKEKHOTO 3a-
XHCTY JDKEpenaMu eleKTPUYHOT eHepril, sKi € He3a-
JISKHUMH BiJ] €JIEKTPONIOCTaYaHHsI OKPEMUX PaiOHiB
YH MICT Ta 00’ €KTIB.

CHUCTEMax IPOTUIIOKESKHOTO 3aXHUCTY
(CIIII3), B AKOCTI OCHOBHOTO JDKEpena KUBIICHHS
BUKOPHCTOBYIOTh E€JICKTPOMEPEXKY 3arajibHOro KO-
puctyBanus (220/380B 3MiHHOTO CTpyMy). Y Tako-
My HE3MIHHOMY BHUTIISAJI €JEKTPOSHEPTis MOAA€ThCS
JUIS JKWUBJCHHS CHJIOBHX BHKOHABYUX CIEMCHTIB
(aCMHXPOHHI TPUBOJHI IBUT'YHH BOJSHUX HACOCIB,
BEHTUJIATOPIB TOII0). J{j1s1 KepyBaHHS POOOTOIO CHC-
TEMaM TPOTUIIOKEIKHOTO 3aXHCTy BHKOPHCTOBY-
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oThcsl 12-24B mocriitHOTO cTpymy. lle morpebye
BUKOPHUCTAHHS B CUCTEMax KEpyBaHHS IPOTHUIIONKE-
YKHUM 3aXHCTOM JIOJIATKOBUX MEPETBOPIOBAYIB, sIKi O
(dopMyBan Hampyry BiAmoBiaHOI Gopmu. 3 METOIO
3a0€3MCUCHHS CUCTEM KEPYBaHHS PE3EPBHUM €JIEKT-
POKHMBIICHHSIM, BIiAMOBIAHO IO IMiFOYNX HOPMATHB-
HUX JOKYMEHTIB [1], BUKOPUCTOBYIOTh aKyMYJISITO-
pHi OaTapei BiAMOBITHOT EMHOCTI.

Mertoro poOoTH € 3aIpONOHOBATH ONTHUMAlb-
HUI croci0 QopMyBaHHS HAIpPyrd >KUBJICHHS Ta
peryitoBaHHA ii mapameTpiB Uil Pe3epBHOTO >KUB-
JICHHS €JIEKTPOCIIO)KHMBAYiB aBTOMAaTHYHHX CHCTEM
MPOTHIIOKEKHOTO 3aXUCTY, LIO JKUBJISATHCS Bijg aB-
TOHOMHOTO JIKepena, sSike CKIaJaeThes 3 OJ0Ka aKy-
MyJIATOPHUX Oarapeil Ta aBTOHOMHHX I1HBEPTOpIB
Hanpyru. Taka cxema pe3epBHOrO >KUBJICHHS [a€
MOJKJIMBICTh OJHOYACHO 3MiMCHIOBATH KOHTPOJb Ta
peryJoBaHHS BEJIMYMHH HAIIPYTH, YACTOTH Ta MOX-
JUBOCTI BH3HAUYEHHS IapaMeTpiB €IEeMEHTIB aBTO-
HOMHOTO JKepena.

Mertomu aHamizy Ta CocoOu 3a0e3reUeHHs Ha-
TUIHOCTI eNIEKTPUYHUX MEpPEeX, a TaKOXK METOIU BH-
3HAYEHHS XapaKTePHCTUK HAAIMHOCTI BiJHOBIIOBAHHX
ENEeKTPOMEXaHIYHUX CUCTEM PO3TIISIHYTO B [2, 3, 4] .

AxTtyanbHicTh Temu. OIHOYACHI 3HECTPyM-
JICHHS JIECATKIB 1 COTeHb HACETICHUX ITyHKTIB, PO IO
ciguath 3BiTH JICHC VYkpainu Ta iHIMX onepaTvB-
HUX CIIyKO, BIUIMBAa€ Ha HAJIHICTD MPOTHIIOKEKHOTO
3axuCcTy 00’ €eKTiB Ta Oe3nekwn jirofei [5]. BpaxoByroun
Herepen0auyBaHiCTh BUHMKHEHHS TOiHA, HEOOXiITHO
3aCTOCOBYBaTH CHOCOOM 3a0e3NeUeHHs] Pe3epPBHOTO
CJIEKTPOXKUBIICHHS CUCTEM IPOTUIIOKEKHOTO 3aXHCTY,
SKi O He 3aeXald BiJl eNeKTPONOCTaYaHHs Ta KiliMa-
TUYHUX YMOB €KCIUTyaTyBaHHSI.

Buxnang ocHoBHoro marepiany. Jlo mokas-
HUKIB HAJIMHOCTI TEXHIKMA HAJIEXKATh Taki Ii BIAaCTH-
BOCTi: O€3BiIMOBHICTb, JIOBTOBIYHICTb, PEMOHTO-
MPUIATHICTD 1 30epeKyBaHicTh. OJTHUM 3 OCHOBHHX
MTOKa3HUKIB O€3BiIMOBHOCTI € WMOBIpHICTh O€3Bif-
MOBHOT po0OTH 00’€KTa MPOTATOM 33JaHOTO Yacy,
T00TO, 1O Yac 7 6e3BiIMOBHOT pOOOTH CUCTEMU UM
eJIeMeHTa CHCTeMHu Oyje OUIbIHMM Bif 3aJaHOTO

qacy 1[2, 3, 5].
P(t)=P{T >t }. (1)
MMoBipHicTh BinmoBn Q(t)— ue #iMOBipHicTb
TOTO, 10 Yac 7 6e3BiAMOBHOI poOOTH €leMeHTa Yu
CUCTeMH OyJle MEHIIIMM BiJl 33J]aHOTO qacyt
Qt)=P{T2t } (2)
Jis  TIOpiBHSIHHA ~ HAJIHHOCTI  JAEKUIBKOX
00’€KTiB B OJMH 1 TOW caMUii YaC BUKOPHUCTOBYIOTh

KoeQIIIeEHT 30UIbIICHHS HMOBIPHOCTI 0€3BiIMOBHOT
pobotu, abo BIiAMOBIAHO KOe(ili€HT 3MEHIICHHS

iimosiprocri Bizmos L [5, 6].
LA

_ Q)
"RE) T )

Q)

3 TOYKHM 30pYy HAIIHHOCTI 00’ €KTH (€JICMEHTH)
CHCTEM TPOTHIIOKEKHOTO 3aXHCTy NepeOyBarOTh B
JIOT1YHOMY TIOCIIIOBHOMY 3’€IHAaHHi, OCKIJIbKH BiJ-
MOBa Oy/Ib-SKOTO €JIEeMEHTa IPU3BOIUTH JI0 BiIMOBU
CHUCTEMHU 3arajioMm [5, 6].

Jlnist cucteM MPOTHITOKEKHOTO 3aXHUCTy OY/Ib-
SIKOTO 00’€KTa HWMOBIPHICTH 0€3BiJIMOBHOI poOOTH
BH3HAYAETHCA 32 (DOPMYIIO0

PO =] RO, 4

Iie N — KUIBKICTh €IEMEHTIB cucteMH, P (t)— iMoBip-

HicTh 0€3BiIMOBHOI POOOTH i-TO €JIeMEHTa CHCTEMHU.
[Ipu jorivHOMY TIOCTITIOBHOMY 3’€/IHAHI €IEMEHTIB 3

IHTEHCHUBHICTIO BIIMOB ﬂf, IHTEHCUBHICTH BiJIMOB

CHCTEMH BU3HAYAEThCA 3a (hopmylioro [2, 3, 4].

A= 4. (5)

Y BUMagKy CXEMH JIOTIYHOTO IOCIiJI0OBHOTO
3’€IHAHHS €JIEMEHTIB CUCTEMH IHTEHCUBHICTh BiAMOB
Mepexi enexTpoKuBIeHHs Al mopiBHIOE CyMi 1HTEH-
CHUBHOCTEH BiJIMOB MEPEXi Ta IHTEHCHMBHOCTI BiJ]MOB
PpeNeiHO-KOHTAKTOPHOI CXeMH KepyBaHHS [6].

/loc:lM'i-/ICK (6)

Jlnst Mepexi OCHOBHOT'O JKUBJICHHS JIOTiYHA
cxeMa 3’€IHaHb eleMeHTiB Mae Burisia (puc.l). Ha
cxemi mosHadyeHo: JIEIl — miHii enmexTpomnepemad
(Aaer=1,46-10), TIT — 3HmKyBanbHui TpaHCHOPMa-
10p (Ay=0,035-10°), KIT — komyrariiiai mpucTpoi
(po3’emnyBadi) (A=0,03- 10°®), K6 — kabenbHa minis
(As=7,5-10°) [2, 3, 6].

— JIEN nr Kr1 K6 —

Pucynok 1 — JloriuHa cxema eJIeKTpOKHUBIICHHS

[HTEHCHBHICTH BiZIMOBU MEpEXi CTAHOBUTHME
Ay =9,025-10° rox™ [6].

HapniiinicTe Mepexxi He BpaxoBYe HaJliHHOCTI
TeHepyIUnX CTaHIii. ['eHepyrodi cTaHmii BBaxa-
FOTBCS a0CONMIOTHO HamiiHuMu [2, 3, 6].

[TizcTaBuBIIM OTpUMaHi 3HAYEHHSI 1HTEHCHB-
HOCTEeW BiIMOB Mepexi (4,) Ta  peneliHo-
KOHTakTOpHOI cructemu kepyBaHHSI AJl (Aq) y (6),
OTPUMAEMO 3HAYCHHS IHTCHCUBHOCTI BiJIMOB €JICKT-
POXUBIICHHS CHCTEMH BHYTPILTHBOTO MPOTHITOMKEK-
HOro BojonocTtayanss 4,.=10,753 10 rox™.

3 MeTOI0 BH3HAUCHHS ONTHUMAIBHOI CXEMH pe-
3epBYBaHHS €JIEKTPOXKUBIICHHSI CUCTEM TPOTHIIOKEXK-
HOTO 3aXHCTy, MOPIBHAEMO paHilIe 3alpOIOHOBaHY
cxeMy 3a0e3MeUeHHsI eNeKTPOKUBICHHSM, sIKa Tepe-
Oayvae JIOTiYHE TapajenbHe BKIFOUSHHS aKyMYJISITOp-
HUX Oartapeél 3 aBTOHOMHHMH iHBEPTOpaMH HAIpyTH
Ta MiABUIILYBAILHUMHU TpaHchopMaTopamu [6)].
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VY BuUNaAKy pe3epBYBaHHS €JICKTPOKUBIICHHS
CHUCTEM TPOTHITOKEKHOTO 3aXKCTY BiJ ABOTpaHCHO-
pMaropHOi miAcTaHmii, 00epT Mae MOCIiI0BHO-
napaneibHy cuctemy (puc.2)

oK
L PEX |
0
Pucynok 2 — Cxema pe3epByBaHHS €1€KTPOKHUBICHHS:

a— 3aCTYIHUI BUJ PE3E€PBYBAHHS;
0 — JIoriYHa cxeMa 3’ €IHaHb

VY BkazaHoMy cmoco0i pe3epByBaHHS OCHOB-
Horo Jpkepena skueieHHs (OJIXK) Ha pesepBHe
(P)K) BimOyBaeTbcsi HUIAXOM MEPEKIIOYEHHS 3
nepioro Ha apyre nepemukadeM 11 (ABP).

Ilpu pesepByBaHHI BiJ ABOTpaHCHOPMATOPHOL
MJICTaHIlli MH OTPUMA€EMO JBI aOCOJIIOTHO OJHAKOBI
MEepeKi 3 OTHAKOBHMH Iapamerpamu. ToMy 3a yMOBH,
o 3 ABOX (N) OJHAKOBHX €JIEMEHTIB OAHMH € PE3epB-
HUM (M), 00’€KT BTpavae Mpare3AaTHiCTh MPU BiIMOBI
ycix aBox k=m, #iMoBipHicTh O€3BiIMOBHOI pPOOOTH
(pysKuis HAHIHHOCTI) OyIe 3anwcyBaTHCH [3].

m

P(t) = )Y CkQkpnk(p), (7
2,

ne C*=n/(k(n-k) — xinbKicTs KOMOIHALiT CICMEHTIB,
Q(t) — iiMOBIpHICTH BiIMOBH
BHU3HAYAETHCA K
Q(t)=1- exp(-4t), 8
P(t) ) — ¢yHKIis HATIHHOCTI OJJHOTO elIeMEHTa
BHU3HAYAETHCA SIK

P(t)=exp(-At). 9)

ITizcTaBuBIIM 3HAYEHHS IHTEHCUBHOCTI Bif-
MOB A, [5], oTpumaemo

Q, ()=(1-exp(-10.752-10°t),
P..()=1 - Q,.(t) = 1- (1 — exp(~10.753-10"%)

Tomy ¢yHKIIiSI HATIHHOCTI MEPEKI KUBJICHHS
CJIEKTPOCTIOKMBAYa  CHCTEMH  TPOTHIIOKEKHOIO
3aXKCTy 3 pe3epBYBAHHAM BiJl TBOTpaHC(hOpMATOP-
Hol mificTaHMii Oyse BU3HAYATHCH SIK JOOYTOK (QyH-
KIii HaaiitHOCTI pe3epBoBaHOi Mepexki P, (t) Ta me-
pemukaya P (t) [5] 1 matu Burisaa

=1-(1-exp(~10.753-10°)) -( exp(-0.07-10°t)
3a yMOBHM, IO €JEKTPOXMBJIICHHS CHCTEMH
MPOTHITOKEKHOTO 3aXHUCTy Oy/ie pe3epBYBaTHCh Bij
HE3aJIeKHOTO0 aBTOHOMHOTO JUKEpena 3 aKyMyJsTo-
pHUMH OaTapesMu Ta iHBEpTOpPaMHU HANpPYTH, 00’ €KT

OyJlle MaTH CKJIaIHY IMTOCIiIOBHO-TTAPAJICIbHY CTPYK-
Typy. JloriuHi cxemu 3’€HAHBL CIEMEHTIB aBTOHOM-
HOTO PE3EPBHOTO KUBJICHHS 3 ABOMa iHBEPTOPaMHU
Hanpyru (K2AIH-A/[) ta 3 4oTupMa iHBEpTOpamMH
Hanpyru (2K2AIH-A/]) [6] mokazaHo BiIMOBIAHO Ha
puc.3 i puc.4

oK

BT — Bb

{ AlH || Tp
AlH — Tp

Pucynoxk 3 — Jloriuna cxema 3’eqHanp K2AIH-A ]

Pucynok 4 — Jloriuna cxema 3’eqHanp 2K2AIH-A]J]

BpaxoBytoun To# (akT, 110 y BUMAAKY BiIMOBH
OyZb SIKOTO eJIeMEHTa PEe3epPBHOTO JHKepesia )KUBJICHHS
BOHO He Oyne ¢opMyBaTH Hampyry 3 HEOOXIITHHMH
napaMeTpamu, MOJKHA BBYKATH, IO Y TAKOMY BHITAJIKY
pe3epBHE Kepeno He Oyze BUKOHYBATH CBOi (DyHKIIII,
TOMY 3’€JJHAHHS €JIEMEHTIB PE3epPBHOIO JDKEpesa ene-
KTPOKMUBIICHHSI CHCTEM TPOTHIIOKEKHOTO 3aXHUCTY,
MO’KHa PO3TJISIIATH SIK ITOCITJOBHE.

BpaxoByroun BumieBkaszaHe, (pyHKIlisT Hamii-
HOCTI JiKepelia eJIeKTPOXXHUBIICHHSI CHCTEMH POTHU-
MOXKEKHOTO 3aXUCTy 3 pe3epBYBaHHAM Bix OJloka
akymyssitopaux Oarapeit (BB) Ta mBox iHBepTOpiB
nanpyru (AIH (K2A4IH-A/])) P2(t) Oyne Bu3Haua-
TUCH SIK NOOYTOK (YHKIH HaliHOCTI mepeMuKava
P.(t), ocHoBHOTrO mKepena P, (t) Ta pesepBHOrO IKE-
pena enekTpoxuBieHHs Py, (t) i MaTi BUrIAn

P2(t)= Pu(t) - Ppa(t) - Pu(t) (10)

[poBiBmM aHanoOTiuHI pO3paxyHKH 1 MifcTa-
BuBIIM 3HaueHHS Y (8), (9), (10), oTpumaemo 3Ha-
vyenHst GyHKIT HagiitHOCTI HKepena P2(t) [2, 3, 6]

P2(t) = (1—(1—exp(—11.449-10°))?) - (exp-(-0.07-10%))

3a aHaNOTIYHOI TOCHIJOBHICTIO MPOBOJUMO
pPO3paxyHKH Uil BH3HAueHHS (YHKUil HaaidHOCTI
P2(t) mms mepexi >KUBJIEHHS 3 PE3epPBYBaHHSIM Bij
akymynsitopaux Oarapedr (BB) Ta wotuprox iHBep-
topiB Hanpyru (AIH (2K2AIH-A/]))

3anexxHOCTI MMOBipHOCTEH 0€3BiIMOBHOI poO-
00T P  (t) €JNEeKTPOKUBIICHHS CUCTEMH 1 pe3epBo-

BaHoi cuctemu P2(t), P3(t) HaBeneHi Ha puc. 5.
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07f
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° 0 110" 2x10*

PucyHoxk 6 — 3anexxHicTh HMOBIpHOCTI O€3BiIMOB-

HOI poOOTH CHCTEM EJICKTPOXKUBICHHS: P1 — 0cHOB-

Hoi (P,.), P2 — pe3eproBanoi cucremu 3 K2AIH-A/I,
P3 — pesepBoBanoi cuctemu 3 2K2AIH-A ]

[lincraBuBIIM OTpUMaHi 3Ha4EHHS Yacy B ¢op-
Myny (3), Biu3Ha9aeEMO Koe(hillieHTH 30UThIIEHAS HMO-
BipHOCTEH 0€3BiIMOBHOI pOOOTH pE3epPBOBAHHUX CHC-
tem Sp=1,143 K2AIH-Al1 Sp=1,13 32K2AIH-A/L.

BucnoBku. VIMOBipHICHHI METOZ PO3paxyHKY
(hyHKITIOHYBaHHSI pe3epBOBAHOI CHCTEMH >KUBIICHHS
BHYTPILIHBOTO TPOTHUIIOKEKHOTO BOAOMPOBOLY 3
BUKOPHCTaHHSM T'€HEPaTOPHHUX YCTAaHOBOK Ta aKyMy-
JSTOPHUMU OaTapesMu 3 aBTOHOMHUMH iHBEPTOpaMH
HaIpyry, BPaxOBYIOUM BUIIAJKOBHH XapakTep BiIK-
JIFOUCHHS JIiHIH eJleKTpornepeaay, JOBIB, IO 3arporo-
HOBaHa cxema pe3epByBaHHs sk 3 K2AIH-AJl, tak i 3
2K2AIH-AJl 30inpmrye HagiiHICTH (DyHKITIOHYBaHHS
CHCTEM TPOTHIIOKEKHOTO 3aXHCTy. 3OUIbIICHHS Ki-
JIKOCTI OJIHOTHITHUX EJIEMCHTIB TOKPAIIMWIO SKICHI
XapaKTEPUCTHKU JDKEpesia >KUBJICHHS, ajie HEraTUBHO
BIUTMHYJIO HA TIOKa3HUKU HAJIMHOCTI, X04a 1 HE3HAYHO
MOPIBHSHO 3 pe3epBYBaHHSM BiJl JIBOTpaHc(opMaTop-
HOI miacTaHIii.
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INFLUENCE OF THE ELECTRIC POWER SYSTEM STRUCTURE
ON THE RELIABILITY OF ELECTRICAL SUPPLY OF FIRE PROTECTION SYSTEMS

A large number of natural and man-made emergencies occurring on the territory of Ukraine, and not only that
cause deforestation of buildings, structures, objects and cities and whole districts, require the provision of fire protection
systems for sources of electricity that are independent of Electricity supply of certain areas or cities and objects.

Regardless of the control mode, elements of automatic fire protection systems are elements that take part in a
single technological process (notifying people of danger, feeding, water, removing smoke, etc.).

All systems of fire protection (SPPZ), as the main power source use a common grid (220 / 380V AC). In this
unchanged form, the electric power is fed to supply power executive elements (asynchronous actuators of water pumps,
fans, etc.). To control the operation of fire protection systems, 12-24V DC is used. This requires the use of additional
transducers in fire control systems to form the voltage of the corresponding form.

Simultaneous exhaustion of tens and hundreds of settlements, as evidenced by the reports of the DNS of Ukraine
and other operational services, affects the provision of fire protection of objects and the safety of people [5]. Taking into
account the unpredictability of the occurrence of events, it is necessary to apply methods of providing backup power
supply independent of power supply and climatic conditions of operation of fire protection systems.

The purpose of the work is to propose the optimal way of forming the supply voltage and adjusting its
parameters for the backup power of electric consumers of automatic fire protection systems powered by an autonomous
power supply, which consists of a unit of battery and autonomous voltage inverters. Such a backup power scheme
allows simultaneous control and regulation of the voltage, frequency, and the ability to determine the parameters of the
autonomous source elements.

In the process of reviewing and assessing the reliability of power supply of electric consumers of automatic fire
protection systems, previously noted ways to increase the reliability of the operation of automatic fire protection
systems by reserving power supply from autonomous sources with the use of accumulator batteries and autocompressor
voltage inverters were taken into account. For comparison, from all known electricians of fire protection systems, the
most common and most powerful electric consumer is used - an asynchronous motor.

The probabilistic method for calculating the functioning of the backup power supply system for an internal fire-
fighting water supply system using generator sets and accumulator batteries with autonomous inverters of voltage,
taking into account the accidental nature of the disconnection of power lines, proved that the proposed reservation
scheme, both with K2AIN-AD and with 2K2AIN-AD increases the reliability of functioning systems for fire protection.
An increase in the number of similar items led to an improvement in the quality characteristics of the power supply, but
had a negative impact on reliability, albeit slightly compared to the backup from the two-transformer substation.

Key words: reliability, probability of failure-free operation, failure rate, power supply, fire protection system.
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