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AHaAU3 NOXKHbIX cpabaTbiBaHUMU CUCTEM MOXKAPHOU
CUrHaAM3aLuuM Ha 06beKTax MaccoBOro npebbiBaHUA AIOAEU
B nepuopa ¢ 2021 no 2023 roa
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BBepeHue. NoXHble cpabaTbiBaHUA CUCTEM aBTOMATUMUYECKOM MOXaPHOW CUrHAAM3aLMKM MOTYT Bbi3BaTb CEPbES-
Hble NpobAeMbl, TakMe Kak MnpekpalleHve pabotbl 06bekTa, BbIOPOC OrHETYLIALIMX BELLECTB M WM3AWLLIHEE
MCMOAB30BaHME PECYPCOB NOXapHbIX CAYX6. OCOBEHHO BaXHO YyUUTbIBaTh, YTO 3aAEPXKKa MPUBBLITUS NOXaPHbIX
NoApasAeNeHN 13-3a AOXHbIX CUFHaAOB MOXET ycyrybutb cutyaumio. Llenb npoBeaeHUs aHanM3a 3akAtouaeTcs
B BbISIBAEHUW MPUYUH AOXHBIX cpabaTbiBaHWI NOXapHOW CUrHaAn3aLmmn 1 pa3paboTke peKoMeHAaLMI No NoBbI-
LEHUIO ee IPPEKTUBHOCTU.

06BLEeKTOM U3yyeHUst ABAAIOTCA cpabaTbiBaHUA aBapyUMHO-NOXapHOW curHaaundaumm (AMNC) Ha obbeKTax MaccoBoro
CKOMAEHWS AOAEN.

MaTtepuanbl U MeTOABI. B MCCAepA0BaHMM MCMIOAB30BaHbI AMMMPUUYECKUME METOABI U METOALI CUCTEMHOIO aHaAM3a.
MpoBeAeH PerpeccUoHHbIM aHaAn3 ¢ NPUMEHEHMEM METOAA HaUMEHbLUMX KBAAPaTOB AASI Pa3AMUHbIX BUAOB
PErpPECCUOHHbIX ypaBHEHUN.

Pe3ynbtaThl 06cyxaeHUA. O6HapyXeHo, UTo AOXHble cpabaTbiBaHWA Yallle NPOUCXOAAT Ha 0bbeKkTax ¢ HOAbLLIOW
NAOLLLAABIO, TAE YCTAHOBAEHO HOABLLOE KOAMUYECTBO M3BELLATEAEN U UCTOUHMKOB AOXHbIX cpabaTbiBaHui. Mccae-
AOBaHUsI NOKa3anW, YTo OO6BEKTbI C MOBbILLEHHON aKTUBHOCTBIO AOAEN MOABEPXEHbI BOAbLLEMY PUCKY AOXHbIX
cpabatbiBaHWi. AN CHUXEHWS BEPOSITHOCTM AOXKHbIX CpabatbiBaHU Ha KPYMHbIX 06beKTax PeKOMEHAYETCS yCTa-
HaBAVMBaTb U3BELLATEAWM B MECTaX C HAMMEHbLUEN BEPOSITHOCTBIO AOXHbIX CpabaTbiBaHWM.

3akntoueHue. B pesyastate perpecCMoHHOIro aHaAM3a NoAyYeHbl ypaBHEHWS, ONUChIBatoLLMe 3aBUCUMOCTb MEXAY
NAOLLLaABI0 06BLEKTOB MaccoBOro npebbiBaHUS AOAEH M KOAMYECTBOM AOXHbIX CpabaTbiBaHMIM MOXapHOWM CUrHa-
AM3aLMK. Ha ocHoBe pe3yAbTaToB aHaAun3a pa3paboTaHbl PEKOMEHAALIMU MO CHUXEHWIO KOAMYECTBA AOXKHbIX Cpa-
6aTbiBaHUM.
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ABSTRACT

Introduction. False alarms from automatic fire alarm systems can cause serious problems such as shutting
down the operation of a facility, the release of fire extinguishing agents and the unnecessary use of fire service
resources. It is particularly important to recognize that delaying the arrival of fire units due to false alarms can
exacerbate the situation. The purpose of the analysis is to identify the causes of false alarms and to develop
recommendations to improve its effectiveness.

The object of the study is the triggering of fire alarm systems (FAS) at the objects of mass gathering of people.
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STATISTICS AND SYSTEM ANALYSIS

Materials and methods. Empirical methods and methods of system analysis were used in the study. Regression
analysis using the method of least squares for different types of regression equations was carried out.
Discussion Results. False alarms were found to occur more frequently in facilities with large areas where a large
number of detectors and sources of false alarms are installed. Studies have shown that facilities with increased
human activity are at greater risk of false alarms. To reduce the probability of false alarms in large facilities, it is
recommended that detectors be installed in locations with the lowest probability of false alarms.

Conclusion. As a result of regression analysis, the equations describing the relationship between the area
of objects of mass stay of people and the number of false alarms of fire alarm systems were obtained. On
the basis of the results of the analysis recommendations for reducing the number of false alarms are devel-
oped.

Keywords: automatic fire alarm system; fire; automatic fire extinguishing installations; data analysis; least
squares method
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BBeaeHue

IMocnencTBus TOXHBIX CpadaThIBAHUI aBApHHHO-TIOKAP-

Hol curHaym3armu (AIIC) MoryT OBITh KaK HE3HAUMTEITh-

HBIMH, TaK U TOCTATOYHO CEPbe3HBIMH [ 1], 2 IMEHHO:

® [PHUOCTAaHOBKA (PyHKIIMOHHUPOBAHUS OXPAHIEMOTO
0o0beKTa U3-3a 3BaKyalyu paboTaroIIero nepcoHana
U, KaK CJIC/ICTBHE, (PUHAHCOBEIC U BPEMEHHBIC TIOTEPH;

® aBTOMaTH4eckoe cpabaTblBaHHE CHCTEMBI T10XKapo-
TYHICHUA MPUBOAUT K PACIIBIJICHHIO OTHETYIIA-
OIMX BEIIECTB Ha UMYIIECTBO, YTO BIICUET 32 COOOM
MOpYy COOCTBEHHOCTH U JIOTIOJHUTEIbHBIC 3aTPAThI
Ha OYUCTKY NMOMCLICHUS

® JIOKHBIY BBI30B CHJI M CPEICTB IOXKAPHBIX ITOIPa3-
JEJIEHUH |, KaK CICACTBHE, OTEPS UX TPYIOBBIX
1 BpDEMEHHBIX PECYPCOB;

® OTCYTCTBHE NOKAaPHBIX ITOAPA3ACICHUI B MECTE UX
JHCIOKANUH (TI0XKapHOE AET0) MPU BOSHUKHOBEHHIH
peasbHOTO NMPOUCIIEeCTBUS (MOXap, aBapus U T.1.)
B MOMEHT BBI30Ba MOAPA3/ICICHUI Ha JOKHOE Cpa-
OaThIBaHUE U, KaK CICICTBUE, BO3MOXXHOE yBEIHIC-
HHE BPEMEHU MPUOBITUS HA MECTO BO3HUKHOBCHUS
npoucuiecTsus [2].

061beKT uccnepoBaHUA

OO0bexT uccnenoBanus — cpabarsiBanus AIIC
Ha 00bEKTaX MacCOBOTO MPeOBIBAHUS JIFO/ICH.

LleAb U 3apauM UccnepOBaHUA

Ilesu aHaju3a: BELSIBUTH IPHYUHBI CpadaThIBAaHUN
ATIC Ha 00BbEKTaX MacCOBOTO MPEOLIBAHHS B TICPHOJ
¢ 2021 mo 2023 r. u pa3paboTaTh peKOMEHIAIUN
[0 MOBBIIICHUIO 3()()EKTUBHOCTH PAaOOTHI MOKAPHOMH
CUTHAJIM3AIINH.

B cooTBeTCTBUM C yKa3aHHOI 1ieNbl0 3aa4aMu
UCCIIEJOBAHUS SIBIISIOTCS:
® [IPOBECTH aHAIN3 UCXOIHBIX TAHHBIX;

® OIpeneNuTh OCHOBHBIE NMPHYHHBI CpadaThIBaHUM
ATIC Ha 0ObeKTax MacCOBOTO IPEOBIBAHUS B TIEPHO
¢ 2021 mo 2023 1. [3];

® BBIABUTH CIleNU(UUSCKHE OCOOCHHOCTH IPOTHBO-
MTOKAPHOI 3aIUTHl Ha Pa3IHYHBIX O0BEKTAX;

® pa3paboTaTh peKOMEHIAINH 10 MOBBIMIEHHIO Y(h(ek-
THBHOCTH PabOThI IOXKAPHOI CUTHAJIM3aLUH.

MaTepuanbl U MeTOAbI UCCAEAOBaAHUA

B uccnenoBanuy UCIONIB30BaINCh METObI CUCTEM-
HOTO aHAJIN3a, SMIIMPUYECKUI METOJI, pErPECCUOHHBIN
aHaJIU3, IOCTPOEHUE YPABHEHUS PErPECCHH.

B xome pa®oThl OBLTH W3yYEHBI OTYETHI O cpada-
TeiBaHusX AIIC Ha 00BbeKTaXx MaccoBOTo MpeObIBaHUA
B iepuox ¢ 2021 mo 2023 r., 6bUT TPOBEJCH aHAU3 CTa-
TUCTUYECKUX JaHHBIX 0 cpabarpBanmsx AIIC.

Pe3yAbTaThl UCCAEAOBAHUA

B xone nmposenenHoro ananusa cpabarsiBanuii AIIC
u cuctembl noxapuoi curnanuzanuu (CIIC) Ha 00bek-
Tax MaccoBoro npedbiBanus B epuoj ¢ 2021 mo 2023 1.
OBUIH N3YYCHBI JaHHBIE KaXK10TO 00BEKTA, ONPEAEIECHBI
IPUYHHBI cpadaTHIBAaHUI B 3aBUCHMOCTH OT ce30Ha [4].
Taxoke OB IPOBENIEH OOIIHIA aHAIN3 TPHYUH CPpadaThI-
BaHMI Ha BCEX 00BEKTAX 33 BECh UCCIIEIYyEMbIN MIEPHO]I.
[TomyueHsl creayiomue pe3yabTraThl:

1. B mepuon ¢ 2021 no 2023 . Ha 0ObeKTax Macco-
BOTO MpeObIBanHus mpousonwio 119 cpabarsiBanuii AIIC,
CHUCTEMBI Iepeiauu u3BenieHui o noxape (CIIN).

2. OcuHoBHBIe mpU4YuHB cpabateiBanus AIIC
u CIIN Ha ucciaeayemMbix 00ObeKTax: 3amblICHHOCTh
JIBIMOBBIX ToxkapHbIX m3Bemarenein (JIIN) (moma-
JaHHE CTPOUTENbHON MBLIN), YMBILIJIEHHOE cpada-
THIBAaHUE PYYHBIX NOKapHBIX u3Bemareneit (PIIN),
HeucnpaBHocTh AIIC, CIIN, mpuroToBieHne nuuu
Ha IUIMTE, IpoBepka paborocnocobHoctu CIIN obcmy-
JKMBAIOMIEH OpraHW3alueid W WHbIE NMPUYUHBL [5].
KommgectBo, yactora cpabaThIBaHUI U IPUIHHBI TIPE-
CTaBJICHBI B Ta0OM. 1.
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CTATUCTUKA U CUCTEMHbIA AHAAU3

Tadmmua 1. KonmuectBo u yacrora cpabarsiBanmii AIIC, CITU 3a 2021-2023 1. o pa3sHbIM IPUYHHAM
Table 1. Number and frequency of FAS actuations, FNS for 2021-2023 for various reasons

[puunnb! cpabarsiBaHUN KommaectBo cpabarsiBanuii | Yacrora cpabareBanmii | Crpykrypa, %
Causes of alarms Quantity of alarms Response rate Structure, %

3anbuennocts JIU (monaganue cTpouTeNnbHON
TIBLITN) 6 0,050 5,00
Dustiness of the SA (ingress of construction dust)
VYuermrerHOe cpabarsBanue PITN
Deliberate triggering of the MFA > 0,042 4,20
Hewncnpasuocts AIIC, CITH
FAS, FNS failure 4l 0,345 34,50
HpurgTOBneHHe MTUILHY HA TUTUTE 30 0.252 2520
Cooking on the cooker
[Iposepka padorocniocodnoctu CIIN
00CITyKUBAIOIIEH OpraHu3aiuei
Verification of the FNS operability by > 0,042 4,20
the maintenance organization
WHble npuarHbl 3 0.269 26.90
Another
Uroro 3a 2021-2023 rr.
Total for 2021-2023 19 1,000 100,00

Amnamu3 npuanH cpabarsiBannii AIIC, CITU no Bcem
uccneayeMbiM oobekTam 3a 2021-2023 rr., npeacTas-
JICHHBIA Ha puUC. 1, OKa3al, 4To HauOOoJIbIIee KOJIHYe-
CTBO CpadaThIBAaHUH MTPOHU3OIILIO IO CIETYIOIIM OCHOB-
HBIM [IPUIUHAM:

e mencnpasHocTs AIIC, CIIM — 41 cpabarsiBaHue;
® [IpUroTOBIEHHE NUINU Ha miuute — 30 cpabaTbiBa-

HHI;
® WHbIC MPUYUHBI — 32 cpabaTbIBaHUs.

Yactora cpabarsiBanuii AIIC, CIIU no npuuune
«Heucnpasunocts AIIC, CIIM» cocraBuna 34,5 %,

45
40
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25

.
0
3anbuieHHocts TN YMbIlIICHHOE
(monasjanue cpabarsiBanmne PIIN
cTpoutensHOi nbuti) Deliberate triggering
Dustiness of the SA of the MFA
(ingress of construction
dust)

T———
HewucnpaBnoctb

ATIC, CITN
FAS, FNS failure

o npuunHe «IIpuroroBieHne MUK HA IUNIUTE» —
25,2 %, a mo uHEIM puarHaM — 26,9 % (puc. 2).

3. Haubonbuiee konuyecTBo cpabaTeiBaHUI Mpo-
M30ILIO B 3UMHUI MEPUOJ, a UMEHHO 37 pa3 (puc. 3),
gacTora KoTopsix coctaBuia 0,311. OcHOBHON MpU4H-
HOW cpabaTeIBaHUIl B 3UMHHI TIEPUOJ SIBUIACH HEHC-
npaBHocts AIIC, CIIU [6].

4. B BeceHHMIA MTeproj] OCHOBHOW MPUYHHON cpada-
teBanus AIIC, CITU sBunock «lIpurotonenue numm
Ha uTe» — 12 ciayuaeB unu 40 %. Pesynbrars! anammiza
cpabarsiBanusa AIIC, CIIN no mpuuune «IIpurotos-

T——

IIpuroronenue TIposepka Muble
UM Ha mkte  paborocrocobnoctu CITN TIPUYHHBI

Cooking obcTyKuBatoMEH Another
on the cooker opranuzanuei

Verification of the FNS
operability by
the maintenance organization

Puc. 1. Kommaectso cpabareanuit AIIC, CIIH 3a 2021-2023 rT. B pa3pe3e IpHIHH

Fig. 1. Number of FAS actuations, FNS for 2021-2023 by cause
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Dustiness of the SA of the MFA on the cooker opraHu3aIuei

(ingress of construction
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Puc. 2. Yacrora cpabarsiBannii AIIC, CITU 3a 2021-2023 rr., %
Fig. 2. FAS actuation frequency, FNS for 2021-2023, %
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Puc. 3. KommmuectBo cpabareiBanust AIIC, CITU 3a 2021-2023 rT. 10 ce30HaM

Fig. 3. Number of FAS actuations, FNS for 2021-2023 by seasons
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3uma / Winter

0
Becna / Spring  Jlero / Summer Ocenp / Atumn

KomirgecTBo cpabaTbiBaHuMii O IPHYIUHE IPHTOTOBICHUS
TIMIIH Ha TUTHTE

B The number of triggers caused by cooking

Konuuecrso Cpa6aTLIBaHI/H71 110 UHBIM IIPpUYUHAM

=] L
The number of triggers caused by another reason

Puc. 4. KommgectBo cpabaTbiBaHNH 10 CE30HaM B pa3pese IPHINH
Fig. 4. The number of triggers during the season by another reason

JleHre numy Ha miate» 3a 2021-2023 rr. 1o ce3oHam
MIPEICTaBUM Ha puC. 4.

5. 1o wHBIM mpuuyuHaM (map, KypeHHe, AeTCKast
manoctb) ACII u CIIU cpabatsiBanu OonbIie 3uMOi
(puc. 4).

Bornee moxppoOHOE paccMoTpeHHe cpadaThIBaHHMA
AIIC, CIIM no uabIM npuuyuHam 3a 2021-2023 rr.
0 ce30HaM MpeNCTaBuM B Taom. 2 [7].

6. Haubonpmiee xomuyecTBo cpabaThIBAaHUS —
34,15 % AIIC, CIIN mo oObeKkTaM C Y4ETOM CUCTEM
nepegayd U3BEIeHU 0 moxkape nmo npuunnae «Hewc-
npaBaHocTh AIIC, CIIW» mpuxoauTcs Ha 3UMHHHA
niepuon (Tadm. 3).

AHaAU3 NpoBeAEeHUA UCCAEAOBaAHUA Ha TEMY
NPUUYUH AOXKHBIX cpabaTbiBaHUM

Cy1iecTByeT 3aBUCUMOCTh MEXY JIOXKHBIMH cpa-
OaThIBAaHMSIMH TIOKAPHOW CHTHAIHM3AIMH M TLIOMAIbI0
o0OnbekTa [8]. Uem Oonbliie II0Maab 00bEKTa, TEM BBIIIE
BEPOSATHOCTD JIOKHOTO CpabaThIBaHUsI.

DTO CBA3aHO C HECKOJILKMMHU (DaKTOPAMH:

1. KonuuecTBO u3BelIaTenei: 00nbiire 00bEKTHI,
KaK MMpaBUJIO, HMEIOT OOJIBIIE M3BEIIaTeNel oKapHOn
CUTHAJIM3AIMH, YTO YBEIUIUBACT BEPOATHOCTH, UTO
OJIMH M3 HUX CpaboTaeT JOXKHO [9].

2. Konm4aecTBO UCTOUHUKOB JIOKHBIX CpadaThIBaHUI:
OoJIbIIHE OOBEKTHI YACTO UMEIOT OOJIBIIIE IIOTEHIINAIBHBIX
HCTOYHUKOB JIOKHBIX CpabaThIBaHUM, TAKUX KaK KyXHH,
BaHHBIC KOMHATHI 1 MEXaHWUYECKHe momereHus [ 10].

3. CIIOXXHOCTb CHCTEMBI: CHCTEMbI TIOKAPHOW CUTHA-
TU3aIH 171 OONBITNX 00BEKTOB, KaK NpaBmilo, Oomee
CITOXKHBIE, C OOJIBITUM KOJTMYECTBOM KOMITOHEHTOB H COE-
JquHeHHH [ 11]. DTo MoBbIIaeT BEPOITHOCTH COOEB, KOTO-
pBIE MOTYT IPUBECTH K JIOXKHBIM cpabarsiBaHusM [12].
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CTATUCTUKA U CUCTEMHbIA AHAAU3

Taomuua 2. Konmuectso cpabarsiBanuii AIIC, CIIN 3a 2021-2023 rr. Mo WHBIM MIPUYHHAM
Table 2. Number of FAS actuations, FNS for 2021-2023 for Another reasons

. Konnuectso
Ceson IMpruunb cpabaTbIBaHUI .
- : cpabarbIBaHHI
Season Reasons for actuations .
Quantity
IMap / Steam 2
B pesynprare HarpeBa H30JSIIUH SJIEKTPONIPOBOIOB 0€3 TOPEHHS B SIEKTPOLIUTOBOM
Heating of electrical insulation 1
Kypenue / Smoking 2
ABapHiiHO-TOKOBOE SIBIICHUE 0e3 MOoCIenyomiero ropenus / Emergency situation 1
3uma Pacmpiienue asposzonu / Spraying aerosols
Winter p praying ¢ 1
M3MeHeHune naBiieHus BOJBI B MOXKapHbBIX KpaHax / Changes in water pressure in firetap 1
Ipopsi Tpyost XBC / CWS Pipe burst 1
BrIcokast KOHIIEHTpAIKs BBIXJIONHBIX Ta30B OT aBToMoOMIIeH / Concentration
of exhaust gases from cars 1
Pasrepmertusarus moxapHoro kpana / Depressurization of the fire crane 1
Herckas manocts / Childish prank 1
Kopotkoe 3ambikanue 6e3 ropenus / Electrical short 1
PemonTHBIE paboTsl / Repair work 2
Becna B pesynbrare npoBeeHUs pEKOHCTPYKIUH OyTHKA
Spring As a result of the renovation of the boutique 1
Kypenue anekrpoHHOM curapets! / Smoking an electronic cigarette 1
CiryuaifHBIi 3aIyCcK cucTeMbI oroBemeHus / Pressing the button 1
Harpes ny4yamu connna / Heating by sunlight 1
Ipu BeIrpy3Ke ToBapa / Unloading of goods 1
Crpoutenbusle paboTsl / Construction works 2
IMeperpes xonmunuonepa / Heating the air conditioner 1
B pe3synbrare TiIeHHS )KUPOBHIX OTIIOKEHHH B BEHTHUIISIIIMOHHOM KOpoOe, 3a1pIMITe-
HUS B CUCTEME BEHTHIIALMH 0e3 ropenusi / As a result of smouldering fatty deposits
Jlero in the ventilation duct, smoke in the ventilation system without combustion 1
Summer
PemonTHBIE paboTsl / Repair 1
JloxxHoe cpabarbiBanue AIIC u cuctembr AIIT, BBIOpOC OTHETYIAMETO MOPOILIKa
HAa [OrPY304HON MOJCTAHLIUH B AMEKTPOLIUTOBBIX
False activation of FAS and AFS systems, fire extinguishing powder release
at the loading substation in electrical switchboards 1
Hpyrast / Another 1
Ipurorosnenue numw / Cooking 2
INonananus nelny Ha u3Bemarens / Dustiness 1
Ocenb
Autumn | Crpourenbabie pa6oTsl / Buildingwork 1
Kopotkoe 3aMblkaHu€ 1IEKTPOIPOBOAKHU 31EKTpOYaiiHUKa, 0€3 TOpeHHs
Electric kettle wiring short-circuit, no combustion 1
Hroro / Total 32
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Taonuua 3. Kommuectso cpabarsiBanng AIIC, CITU mo oObex-
TaM C y4eTOM CHCTEeM Mepeadyn U3BELICHUI 0 moXape Io Mpu-
unHe «Heucnpasrocts AIIC, CITN» 3a 2021-2023 rr.

Table 3. Number of FAS and FNS activations by facilities, taking
into account the systems of fire notification transmission due
to “Failure of FAS and FNS” for 2021-2023

HaumenoBanue | KonnuecTBO JTOXHBIX
Ceson oObekTa cpabaTbIBaHUi HUroro
Season Name Quantity of incorrect Total
of the object positive identifications
TPI[1/SEC 1 5
3ima TPI[2/SEC 2 2 "
Winter | rpry 3/ sEC 3 6
TPI 4/ SEC 4 1
TPII 1/SEC 1 1
Becha TPI 2/ SEC 2 1 §
SPrng | rprr 3/ SEC 3 3
TPI[ 4/ SEC 4 1
TPL[1/SEC 1 5
Tleto TPI[2/SEC 2 2 0
Summer TPI3/SEC 3 B
TPII 4/ SEC 4 3
TPII 1/SEC 1 3
Ocens TPI 2/ SEC 2 4 .
Autumn TPI[3/ SEC 3 3
TPI[ 4/ SEC 4 1
Hroro / Total 41 41
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Puc. 5. 3aBucumocts konuuectBa cpabarsiBanuii AIIC, CITN
ot tiommaau TPL] 3a nepuon 2021-2023 rr.

Fig. 5. Dependence of the number of FAS, FNS actuations
on the area of the SEC for the period 2021-2023
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Puc. 6. 3aBucnmocts xonmdecTBa cpabarsiBanuiit AIIC, CITN
ot omaau TPII 3a mepuon 2021-2023 rr.

Fig. 6. Dependence of the number of FAS, FNS actuations
on the area of the shopping mall for the period 2021-2023

Kpome Toro, uccnenoBanust moka3aiu, YTO ONpeae-
JICHHBIE TUTIBI 00BEKTOB O0JIee CKIIOHHBI K JIOXKHBIM Cpa-
0aTBIBAHUSIM ITOXKAPHOW CUTHATIM3AINH, YeM apyTue [13].
Hanpumep, ToproBo-pa3BiekaTelibHble KOMILIEKCHI,
YUpEKJEHHUS 3PaBOOXPAaHEHUsI U 00pa3oBaTebHbIC
YUpeXKICHUS, KaK MPaBIIIO, HMCIOT Ooliee BHICOKHE
MOKA3aTeNH JIOKHBIX CpabaThIBaHUU M3-32 HATHYUS
0OJIBIIOTO KOJMYECTBA JIFOIEH U BUIOB ACATEILHOCTH.

7151 CHIDKCHUS KONMUYECTBA JIOXKHBIX CpadaThIBaHMHA
Ha OOJNBIINX 0OBEKTaX BaXKHO:

1. YcranaBnuBaTh JAaTYMKKA B MECTaX C MEHBIIEH
BEPOSITHOCTBIO JIOKHBIX cpabarbiBanui [14].

2. PeryssipHO 00CITyKUBATh U TECTUPOBATh CUCTEMY
MOKapHOW CUTHAJIM3ALHNH.

3. OOyuaTh mepcoHaJ MPaBUIBLHO PEarupoBaTh
Ha cpabaThIBAHUS CUTHAIU3AINH' .

4. [IpyHUMATH MEpPHI 10 CHHXKEHUIO UCTOYHUKOB
JIO)KHBIX cpabaThIBaHUH, TAKUX KaK HCIOJb30BaHUE
BBITSKEK IPU NPUTOTOBJIEHUHU MHUIIU U YCTPaHEHUE
MCTOYHUKOB TibutH [15].

B pamxkax uccienoBaHus MPOBEJCH PETPECCHOH-
HBIW aHAJK3 IO KojmdecTBy cpabarbiBanmidi AIIC, CITU
Y IJTOIIAAU OOBbEKTOB MACCOBOTO MPEOBIBAHUS, PE3YIIb-
TaThl B BUJIC JUArpaMM MU CXEM IPEICTABICHBI HIKE
(Tabi. 4-6, puc. 5, 6).

IIpoBenieH perpeccHOHHBII aHaIu3 AJIs Pa3TUYHbIX
BHJIOB PETPECCUOHHBIX YPaBHEHUH C IOMOMIBIO METO/1a
HanMEHBITNX KBaaparoB [16]. BeiBeneHbl ypaBHEHUS
3aBUCUMOCTH IJIOMAAN 0OBEKTOB MacCOBOTO MpeObI-
BaHMsI JIIOJICH M KOJUYECTBA JIOKHBIX cpabaThiBaHUI
MOYXApHOW CUTHAIM3ALMU.

Ha ocHoBaHuM MpUYMH M KOTUYECTBa cpabaThiBa-
HU BBIBEJICHBI YpaBHEHMSI OOIIETO YKCIIa JIOKHBIX Cpa-

! CpenctBa mokapHOW aBTOMaTHKHU. OO0JacTh NMPUMEHEHHS.
Bei6op tuma. Pexomenparmu. M. : BHUUIIO, 2023. 96 c¢. URL:
https://www.technos-m.ru/upload/files/sredsnva_pozharnoi_
avtomatiki.pdf
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Taéamua 4. Komnaectso cpabarsiBanust AIIC, CITH mo oObexTaM ¢ y4eToM Iiomaau 00beKTOB MaccoBOro nmpedsiBanms 3a 2021-2023 rm
Table 4. Number of FAS and FNS activations by facilities, taking into account the area of mass stay facilities for 2021-2023

HaumenoBanue oobexra / Name of the object
TTapameTps! 00beKTa
Object Parameters TPIL 1 TPIIL 2 TPL 3 TPILL 4 Hroro
SEC 1 SEC 2 SEC 3 SEC 4 Total
S, kB. M/ S, sq. m 48 000 75 000 141 800 154 000 418 800
1 (KOJIU4YEeCTBO cpa62}TLIBaHHH) 37 44 27 1 119
n (number of activations)

Tabauna 5. JlaHHble 0 3HAYEHUAX AUCTICPCHH, CPEIHEKBAIPATUYHOM OTKIOHEHUH U CPEAHEH OMMOKY almpOKCUMALINHN TS JIMHEHHON

perpeccuu

Table 5. Data on the values of variance, standard deviation and average approximation error

X Y = - voor Disponion O andand deviation
48 000 37 44,798 226,442
75 000 44 39,398 93,084
141 800 27 26,038 13,779
92,788 9,633
154 000 11 23,598 37,847
Hroro / Total 119 — 371,152
Yo ! Vo 29,75 - —
Cpeonss owubka annpokcumayuu
Average approximation error
x v e 1= YOO, P ernge spproximaton et
48 000 37 44,798 0,210756757
75 000 44 39,398 0,104590909
141 800 27 26,038 0,03562963 0,374062506
154 000 11 23,598 1,145272727

Hroro / Total

1,496250023

Taoauna 6. ,Z[aHHI:IC O 3HaQYCHUAX TUCTIEPCUU, CPEAHCKBAAPATHIHOM OTKJIOHCHUH U cpe;:[Heﬁ OLIHOKH aAIlIpOKCUMaIN U1t KBa,E[paTPI‘-IHOﬁ

perpeccun

Table 6. Data on the values of variance, standard deviation and average approximation error

. ro | o | BT | e | e
48 000 37 29,614 0,018
75 000 44 29,608 0,020
141 800 27 -33,064 3945,640
2746,164 52,404
154 000 11 —54,148 7038,977
Hroro / Total 119 - 10 984,655
Yoo ! Ve 29,75 - -
Cpedusis owubka annpoxcumayuu
Average approximation error
x ’ ™ =YL, P verage approsimation o
48 000 37 29,614 0,199
75 000 44 29,608 0,327
141 800 27 -33,064 2,224 2,168470352
154 000 11 —54,148 5,922
Hroro / Total 8,673
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Ta6muna 7. KoanuecTBo J0XKHBIX cpabaTbIBaHUM C YACIBHBIMU BECAMH, XapaKTEPU3YIOIIUMHU UX MPUYHHBI
Table 7. The number of false positives with specific weights characterizing their causes

TIpuunnsl cpabarsiBanuii AIIC, CITNU

IIpoLeHT 110 NpUIHHAM

TPI] 1 (Y1) Y Komuaectso cpabaTbIBaHUs
Causes of FAS, FNS actuations Quantity Percentage by cause
SEC 1 (Y1) of activation
3anbuiernocts JIU (monaganue cTpoUTeNnbHOM
TIBLTH)
Dustiness of the SA (ingress of construction X 4 9,09
dust)
Heucnpasnocts AIIC, CITN
FAS, FNS failure A2 14 31.82
HpnrpTOBneHHe MUILIY Ha TUTUTE B 12 27.27
Cooking on the cooker
Iposepka padorocnocodbnoctr CITN
00CTTy>XUBaIOIIel opraHu3armeit
Verification of the FNS operability by X4 ! 2,27
the maintenance organization
YML.IH_IJ'IGHHO.G cpg6aT51§3aHHe PIIN X5 1 227
Deliberate triggering of the MFA
Wub1e npuanHb
Another X6 12 27,27
Hroro
Total — 44 100,00

¥Y1=0,0909 - X1 +0,3182 - X2 +0,2727 - X3 +0,0227 - X4 +

0,0227 - X5 +0,2727 - X6

IMpuauns! cpabarsianuii AIIC, CITN

[IpouenT no nprurHAM

TPII 1 (Y1) X Komnnvectro cpabaTbIBaHUs
Causes of FAS, FNS actuations Quantity Percentage by cause
SEC 1 (Y1) of activation
3ansuienHocts TN (monagaHue CTpoUTenbHOM
TIBLITH)
Dustiness of the SA (ingress of construction Al 2 741
dust)
Heuncnpasuocts AIIC, CITHN
FAS, FNS failure X2 10 37,04
HpI/IrQTOBneHI/Ie MUIIY Ha TUTUTE 13 4 14,81
Cooking on the cooker
Iposepka padborocnocodHoctr CITN
00CITy)KUBAIOIIEH OpraHu3alei
Verification of the FNS operability by X4 0 0,00
the maintenance organization
YmeimuieHHOE cpabarsiBanue PITNA
Deliberate triggering of the MFA A5 0 0,00
WHb1e npuanHb Y6 1 40,74
Another
Hroro
Total - 27 100,00

Y2=0,0741 - X1 +0,3704 - X2 +0,1481 - X3 + 0,4074 - X6
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Oxonuanue maon. 7/ End of the Table 7

IIpuuuns cpabarsiBanuii AIIC, CIIM

HpOI_ICHT T10 TpUYnuHaAM

TPIL 1 (Y1) Y Komnugecto cpabarbIBaHMs
Causes of FAS, FNS actuations Quantity Percentage by cause

SEC 1 (Y1) of activation

3anbuienHocts JIITU (nonafanue cCTpoUTENbHON

TIBLITH) X1 0 0,00

Dustiness of the SA (ingress of construction dust)

Heucmnpasnocts AIIC, CIIU

FAS, FNS failure A2 1 29,73

l?pnrgTOBneHHe m/mm. Ha IUIUTe B 14 37.84

Cooking on the cooker

TIposepka padotocniocobHocTu CITHU

00CITy)KUBAIOILEH OpraHu3alen

Verification of the FNS operability by X4 2 341

the maintenance organization

YmblieHHoe cpabatsiBanue PTTNA

Deliberate triggering of the MFA A3 4 10,81

Wubie mpuuunsl / Another X6 6 16,22

HWroro / Total - 37 100,00

¥3=0,2973 - X2 +0,3784 - X3 +0,0541 - X4+ 0,1081 - X5+ 0,1622 - X6 -
TIpuunnsl cpabareiBanuii AIIC, CITU [IpoueHT no npuyrHAM
TPI] 1 (Y1) Y Komuaectso cpabarbIBaHHs
Causes of FAS, FNS actuations Quantity Percentage by cause

SEC 1 (Y1) of activation

3anbuienHocts JIMU (nonaganue cCTpoUTENIbHON

IBUIN) X1 0 0,00

Dustiness of the SA (ingress of construction dust)

Heucnpasnocts AIIC, CITN

FAS, FNS failure X2 6 54,55

HpI/IrQTOBJIeHI/Ie TIUINY Ha IUTUTE P 0 0.00

Cooking on the cooker

IIposepka padotocniocobHocTu CITN

o0ciyxuBaroliell opranuzanuei

Verification of the FNS operability by X4 2 18,18

the maintenance organization

YmbiuuienHoe cpadarsiBanue PITN

Deliberate triggering of the MFA x5 0 0,00

Wubie npuuunsl / Another X6 3 27,27

HWroro / Total - 11 100,00

Y4 =0,5455 - X2+ 0,1818 - X4 + 0,2727 - X6

OaTbIBaHUil ¢ yICTHLHBIMU BecaMu (TalI. 7), XapaKTepH-

SYIOLINMHA UX IIPUIUHBI.

3aknoueHue

B xozne npoBeaenHoro aHanuza cpabdarsiBanuil AIIC
u CIIU B mepuox ¢ 2021 o 2023 1. Ha 00BEKTaX Macco-

BOTO MPEeOBIBAHUS JIFONIEH OBIIH BBISIBIICHBI CIICAYIOIIHE

npuauHsl cpabdarsiBanus AIIC, CIIN:

TIBUIH);

e 3zamputerHocTh JAIIN (momamanme cTpoUTENbHOU

ymbinuieHHast akrusanyst PT1U;

neucnpasHocth ATIC, CIIU;

HapylLeHNUE TEXHOJIOTHYECKOT0 MpolLecca;
HapylUICHUs TPH MPOBEpKe paboTOCTIOCOOHOCTH
CIIN oOcny>xuBarolIel opraHu3anueii;

HHBIC ITPUYUHBI.
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OcHoBHas (yHKIUs aBTOMaTHYECKOIl yCTaHOBKU
HNOXKaPHOW CUTHANN3AIUY — 3TO OOHApyXKeHHe U Iepe-
Jlaua CUTHAJIA O TOXKape B caMble KOPOTKHUE Cpoku [17].
s Gecniepe6oitHOi 1 HafeKHOM pabOThl HEOOXOAUMO
obecrieueHne CIeTYIOIMX MEPONPUITHI:

1. YcraHoBKa NOXKapHBIX U3BELIATENEH, KOHCTPYK-
IS KOTOPBIX HE JIOMTyCKAaeT MONagaHue MbLIH, HACEKO-
MBIX U JIPyTUX IIOCTOPOHHUX YaCTHII.

2. PerynsapHas ouncTka M3BelIaTeIed OT MBLUIH
C TOCJIEqYIOMIEH MPOBEPKOi paboTOCTIOCOOHOCTH.

3. CBOEBpEeMEHHOE TEXHHUECKOE 00CITyKHBaHUE
3JIEMEHTOB aBTOMAaTUYECKOM YCTaHOBKHU II0KapHOM
CUTHAJIN3aINH.

4. MoHTaX ¥ 3KCIUTyaTalsi B COOTBETCTBUH C HOPMa-
THBHBIMH JIOKYMEHTAMFL, B PE3YIIBTATE YEro HCKITFOIAIOTCS

(haKkTOpBI: TOMEXH MEKTPOMAarHUTHOTO XapakTepa, Torna-
JIAaHWE COJTHEUHBIX JTydeH U T.1.

5. Bri0bop Tumna noxxkapHbIX U3BelIaTeNneil B COOTBET-
CTBHUH C XapaKTEPUCTUKAMH U TEXHOJIOTHUECKUMH MPO-
LIeCCaMH 3alMIIaeMOro OMEUIEHUS.

6. KonTpousb 3a cobnroeHueM NpaBuil HOXKapHOU
0€30MacHOCTH:
® He JOMyCKaTh KYpEeHUs;
® He JIOYCKAaTh HCTIOIb30BAHUE OTKPBITHIX HCTOYHHKOB

OTHSA U JIbIMa;
® TMPOBOAUTH MHCTPYKTAXHU M Oecebl O MPaBHIIb-

HOM HCIIOJIb30BAHUHU CHCTEM MPOTHBOIOXKAPHOM

3aIuUTHI [2].
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