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KOMITBIOTEPHOE MOJIE/TMPOBAHUE BJIMSIHUSI TEMIIEPATYPbI OKPY)KAIS)HIEﬁ CPE/bI
HA UBMEHEHUE JABJIEHUS KOMIIPECCUMOHHOMU IIEHBI B PYKABHOU JIMHUHN

COMPUTER MODELLING OF THE EFFECT OF AMBIENT TEMPERATURE ON PRESSURE
VARIATION IN COMPRESSED AIR FOAM FLOWING THROUGH A HOSE LINE

Heab. OnpeneneHne MakCUMAIBHOW TaJbHOCTH NOJAYM KOMIIPECCHOHHOW TEHBI 0 PYKaBHOM JIMHHUU
B YCJIOBUSIX TIOJIOKUTEIIBHBIX U OTPHULIATENIFHBIX TEMIIEPATyP OKPYKAIOIIeH Cpebl.

Metonbl. KommpioTepHOE MOAETHPOBAHHWE TIPOILECCOB JBIDKEHHS KOMIIPECCHOHHOW TIEHBI IIpU
MOJIOKUTEIIBHBIX U OTPULIATENIBHBIX TEMIIEPATypax OKpY>Karolen cpesibl.

Pe3yabrarbl. YcTaHOBIEHO, YTO MpU UIMHE pykKaBHOM JmHMM 10 500 M M BIMAHHEM ITOBBIIICHHON
TeMIeparypbl Ha M3MEHEHHE JaBjI€HHUs MOXXHO npeHeOpeus. Ilpu jummne pykaBHOH nmHuM Oomee 500 M yuer
TEeMIIepaTypbl TOBBIIIAET TOYHOCTh OINpPEIETCHUs JaBlIeHWs B pyKaBHOM nuHMH. [lpm oOTpuIaTenbHBIX
TemIieparypax Ha JuinHe pykaBHOW juHMH 70 200-250 M BIUSIHMEM TeMIlepaTrypbl MOXXHO TpeHeOpeub. [Ipu
OonplIell MHE PyKaBHOW JIMHUM BO3MOMKHO KOJNbLIEBOE OOJIE[ICHEHHE BHYTPEHHEH MOBEPXHOCTH pyKaBa,
3ay’KMBaHUE TPOXOIHOTO CEYEHMS, YTO JIENAeT HEBO3MOXKHBIM OIPEAEIEHIEe MaKCUMAIILHOM IMHBI PYKaBHOM
JIMHUY CYLIECTBYIOIMMH METOIAMH.

Hayunas noBusHa. OmpeneneHsl 3aKOHOMEPHOCTH M3MEHEHUs! IaBIICHUS B PYKaBHOW JIMHUM C TEKYIIEH
KOMITPECCHOHHOM TIEHOH TP MOJIOKUTENBHBIX M OTPHUIIATEIbHBIX TEMIIEpaTypax oKpykaromien cpeapl. [lomywaeno
YUCJICHHOM 3HAaYeHWE MAaKCHMAaJbHOM JIMHBI PYKaBHOM JIMHMM B YCJIOBHMSX BO3JCHCTBHS MOJIOKUTEIBHBIX
TEMITEpaTyp OKpPY’KaroIIel Cpebl.

IIpakTHyeckasi 3HAYMMOCTb. Pe3ynbrarel HccnenoBaHus MOTYT OBITh HNPHUMEHEHBI UIS ONpEACTICHUS
MaKCHMAaJIbHOHM JUTMHBI PYKaBHOH JIMHUH B YCIIOBHUSIX MOJIOKUTENBHBIX U OTPULIATENILHBIX TEMIIEPATyp.

KnroueBble cJI0Ba: KomnpeccuonHas neHa; pYKAGHAs JUHUS, MOOEIUPOGaHUe, Yyuem MmeMnepamypbl,
HaubonbUias ONUHA.

s murupoBanusi: Kupwvsin A. I, Hegpmuban I U., Tanyxun H. A., Tookonsun H. C. KomisroTepHoe
MOJZIETIMPOBAaHUE BIMSHUSA TEMIIEPATypbl OKPYXKaroLEeW cpe/ibl Ha U3MEHEHUE AaBICHHS KOMIIPECCHOHHOW MEHBI
B pykaBHoU nuany // Hayunsrit Bectauk HUU «Pecniparopy. — 2026. — Ne 3 (63). — C. 7-14. — EDN DLNPBC

Objective. To determine the maximum delivery distance of compressed air foam through a hose line under
above-zero and subzero ambient temperature conditions.



Methods. Computer modelling of compressed air foam flow processes at above-zero and subzero ambient
temperatures.

Results. It was established that, for hose lines up to 500 m in length, the effect of elevated ambient temperature
on pressure variation may be neglected. For hose lines exceeding 500 m, accounting for ambient temperature
improves the accuracy of pressure determination within the hose line. At subzero temperatures, the temperature
effect may be neglected for hose line lengths of up to 200-250 m. In longer hose lines, circumferential ice accretion
may occur on the inner surface of the hose, reducing the effective flow area and precluding reliable determination
of the maximum hose line length using existing methods.

Scientific novelty. The patterns of pressure variation in a hose line carrying compressed air foam at above-
zero and subzero ambient temperatures were determined. A numerical value of the maximum hose line length under
above-zero ambient temperature conditions was obtained.

Practical significance. The research results can be used to determine the maximum hose line length under
above-zero and subzero ambient temperature conditions.

Keywords: compressed air foam; hose line; computer modelling; temperature effect; maximum length.
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PACK MMOTEPH )KUBYUYECTH IMOMEIIEHWH, B KOTOPBIX SKCILIYATUPYIOTCSI
CETH 0,38/0,22 KB

THE RISKS OF LOSS OF SURVIVABILITY OF PREMISES IN WHICH 0.38/0.22 kV
NETWORKS ARE OPERATED

Heab. OneHka prcka NMOTEPH KUBYYECTH MOMEIICHHMH, B KOTOPBIX 3Kciuryarupytores cetu 0,38/0,22 kB
C IIIYX03a3€MJICHHOM HEUTPAJIbIO.

MeTtonbl. AHaM3 TUHAMHUKK COCTOSIHUS ekrpuueckoit cetu 0,38/0,22 kB u €€ aBTOMarn4ecKkux CpeiacTB
3aIIUTHl TPOBONWICS AHAIWTUYECKH C HCIOJBb30BAHMEM PETYJISIPHBIX OIHOPOAHBIX MAapKOBCKHX HPOLECCOB
C IMCKPETHBIM YHCIIOM COCTOSTHUIN 1 HENIPEPHIBHBIM BPEMEHEM.

Pesyabrarnl. [IpousBeneHa oleHKa pUCKa, CBSA3aHHOIO C TOTEpeil >KMBYYECTH KBApTUDP B JIBYXITAKHOM
BOCEMHUKBAPTUPHOM JIOME TIPH €TI0 DKCIUTyaTalliH, B KOTOPBIX HCIONB3yeTcs 3Mekrpudeckas cetb (0,22 kB.
YCTaHOBIIEHO, YTO PHUCK TOTEPH JKUBYYECTH KBAPTHUPHI M3-32 KOPOTKMX 3aMBbIKaHWN B TEYEHHE T0AA COCTaBHII
0y(8760) = 7,54-10*. Cpennee BpeMsl 10 TIOTEPH KMBYIECTH KBAPTHPHI To = 51,37 roza.



Hayunas HoBu3HA. BriepBbie MOITyYeHBI pacueTHbIC ()OPMYITBI JJIsl ONPEICIICHUS PUCKA TIOTEPH JKUBYUECTH
MOMEIICHUH, B KOTOPBIX 3KCILTyatupytotes cetu 0,38/0,22 kB ¢ nryxo3a3eMiIeHHOH HEHTPaIbIO, IS TIOBBIIIICHHS
HX TIOKapHOH 0€30TTaCHOCTH.

[MpakTnyeckasi 3HAYMMOCTh. [IpennokeHa HMHXKEHEpHAs METOAMKA OLCHKH >XUBYYECTH IOMEIICHUH,
B KOTOPBIX 3KCIUTyaTupyeTcs snekrprdeckas ceth 0,38/0,22 kB ¢ mryxo3a3eMIeHHOH HEUTPabIO.

KiiroueBblie ¢10Ba: puck; srcusyuecms, 3auiuma, noMeweHue, JeKmpuieckas npogooKd, MoKu KOpOmKo20
3aMbIKAHUSL, A8MOMAMUYECKUL GbIKTIIOYAMENb, MAPKOBCKULL npoyecc.

Jnsa uurupoBanus: Kosanes A. I1., Axumuwmuna B. B., Jlesuwios A. B. PUck motepu ;KUBY4eCTH TIOMETICHHH,
B KOTOpBIX 3KcIuryarupytores cetu 0,38/0,22 kB // Hayunsiii Becthiuk HUUW «Pecrnimparopy. — 2026. — Ne 3 (63). —
C. 15-23. - EDN DNLJOH

Objective: To evaluate the risk of reduced survivability of premises equipped with 0.38/0.22 kV power
networks with a solidly grounded neutral.

Methods: The study involved an analytical assessment of changes in the condition of the 0.38/0.22 kV
electrical network and its automatic protective devices over time, using regular Markov processes with discrete
states and continuous time.

Results: The risk of reduced survivability of apartments in a two-storey building with eight apartments was
assessed. The apartments are supplied with a 0.22 kV electrical network. It was determined that the annual risk of
apartment survivability loss due to short circuits is Qy(8760) = 7.54-107*. The average time until apartment
survivability loss is 1o = 51.37 years.

Scientific novelty. Calculation formulas have been obtained, which provide an opportunity to assess the risk
associated with loss of survivability of premises in which 0.38/0.22 kV networks with a dead-earth neutral are
operated.

Practical significance. An engineering methodology for assessing the survivability of premises in which
a 0.38/0.22 kV electric grid with a dead-earth neutral is operated is proposed.

Keywords: risk; survivability; protection; room; electrical wiring; short-circuit currents; circuit breaker;
Markov process.
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CAEP/KMBAHUE IIOKAPOB B IOMEHIEHUAX OFBEKTOB DQHEPI'ETUKHU

CONTAINMENT OF FIRES IN ENERGY FACILITIES



Hesab. [IpoBenenne uccrnenoBaHuii U pa3pabOTKa TEXHOJIOTMH HAa OCHOBE OOOCHOBAHHUS palMOHAJIbHBIX
napaMeTpoB M MOOWIBHOCTH KOHCTPYKIMHM TEXHHYECKOTO CpEICTBA CIACP)KMBAHUS TMOKapoOB Ha OOBEKTax
SHEPIeTUKH B HAYAJILHOM CTaUH.

Metoapl. Vcrnonb30BaHbl aHATMTHYECKUE, TEOPETUUECKHE M SKCIIEPHUMEHTAJIbHBIE METOABI MCCIICAOBAHUS
(U3HYECKHUX IPOLIECCOB, TEOPUH TUAPOra30ANHAMUKI U TEOPUH ITOAO0HS IIPOLIECCOB.

Pesyabrarbl. YCTaHOBIICHBI AHATUTUYECKUE 3aBUCUMOCTH I'a30BOM M )KUIAKOCTHOM COCTaBIIIOIIIX a3pO30J1st
NPUMEHSEMOTO IS TyIICHHS! TIoKapa B 3aMKHYTOM 00béMe. [IpuMeHEHHOE MareMaTHueckoe MOICIMPOBAHKE
00OCHOBBIBAET PALOHANIBHBIE TAPAMETPbl 1 MOOMIBHOCTD IPEAIaracMol KOHCTPYKLIMH TEXHUIECKOTO CPEICTBA
CIIEP’KUBAHUS MIOKAPOB, & TAKKE COOTBETCTBHE BEIOPAHHBIM KPUTEPHSIM.

Hayuynasi HoBu3Ha. OrmpenenieHpl mapamMeTpsl MOAAYM a3po30Jsl TEXHUUECKUM CPEICTBOM CICP)KUBAHMS
NO)Kapa Ha OOBEKTaX SHEPreTUKH B HAYaJIbHOH CTaauHy, OOOCHOBAHBI TAKTUKO-TEXHHMYECKUE XapaKTEPUCTUKU
JTAHHOTO CPE/ICTBRA.

IIpakTyeckasi 3HAYMMOCTb. Pa3paborana MeToMKa HCCIENOBaHUS KOHLEHTPALMH Ta30KUIKOCTHOTO
OTHETYHIAIIETO COCTaBa (a’3p030JH), MPUMEHSIEMOTO Ui CIEpP)KMBAaHMS TMOKapa HAa OOBEKTaX JHEPreTHKH.
[lomydyeHne MOCTOBEPHBIX JAHHBIX OO OrHETYIIAIIEH CIIOCOOHOCTH IPUMEHSEMBIX INPU I0XKapaX COCTABOB
TIO3BOJIUT TIOBBICHTE YPOBEHB MOXKAPHOW 0E30IIACHOCTH 00BEKTa SHEPTeTUKU 1 AP(PEKTHBHOCTH BEACHH OOEBBIX
JIEACTBUI 10 TYLLIEHUIO TIOKapa.

KnroueBblie ci10Ba: asposons, sokanuzayus noxcapa,; 06bEMHoe myuieHue; KOMOUHUPOBaHHOe OcHemyuaujee
6eULeCcmBO; 3aMKHYMbLIL 006EM, MOOUTLHASL YCIMAHOBKA NONCAPONTYUEHUS, MEXHOLO2US COEPIHCUBAHUSL.

Jna marapoBanusi: Monoooowcenyes 11 B., Hwenxo A. /], Cokxosnun A. . ChaepxuBaHHE IOXKapoB
B TIOMeIIeHNIX 00bekToB dHepreTuky // Hayunsrit Bectank HUU «Pecrmmparopy. — 2026. — Ne 3 (63). — C. 24-32.
—EDN VJROME

Purpose. Research and development of technology for fire containment at energy facilities in the initial stage.

Methods. Analytical, theoretical, and experimental methods of studying physical processes, hydrogas
dynamics theory, and process similarity theory were used.

Results. Analytical dependencies of the gas and liquid components of the aerosol used for fire suppression in
a closed volume were established. The applied mathematical modeling substantiates the rational parameters and
mobility of the proposed design of a technical means for fire containment, as well as its compliance with the selected
criteria.

Scientific novelty. The parameters of aerosol supply by a technical means of fire containment at energy
facilities at the initial stage have been determined, and the tactical and technical characteristics of this means have
been substantiated.

Practical value. In the development of a methodology for studying the concentration of a gas-liquid fire-
extinguishing composition (aerosol) used to contain a fire at energy facilities. Obtaining reliable data on the fire-
extinguishing capacity of the applied compositions during fires will increase the level of fire safety of an energy
facility and the effectiveness of firefighting operations.

Keywords: acrosol; fire localization; volumetric extinguishing; combined fire-extinguishing agent, enclosed
volume; mobile fire-extinguishing unit; fire containment technology.

For citation: Molodozhentsev P. V., Ishchenko A. D., Sokovnin A. I. Containment of fires in energy facilities.
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AJITOPUTM CUCTEMBI OJJIEP)KKA IIPUHATHSA PEIIEHWI HA OCHOBE KPUTEPUEB
OLIEHKH BEPOSITHOCTH BO3HUKHOBEHUS 3AMBIKAHUI B 2JIEKTPOIIPOBOJIKE

ALGORITHM OF A DECISION SUPPORT SYSTEM BASED ON A CRITERIA FOR ASSESSING
THE PROBABILITY OF OCCURRENCE OF SHORT FAULTS IN ELECTRICAL WIRING



Hesp. [ToBblmieHne ypoBHS MOXKAPHOH 0€30MACHOCTH TPaKIAHCKHX 30aHUN MyTeM pa3paOoTKy alropuTMa
paboThI cucTeMbl OAACPKKH NpuHsTUs pemenuii (CITTIP).

Metoapl. B ocHOBY pabOThI TOJIOXKEH CUCTEMHBIHN TOAXO, IIPY KOTOPOM 3JIEKTPOIPOBOZIKA PacCMaTpUBAETCs
KaK COBOKYITHOCTb B3aUMOCBSI3aHHBIX IApaMETPOB (MapamMeTphl MHUTAIOIIEr0 HalpsKEHHs, BHYTPEHHHE
HECUMMETPHS W HECHHYCOMIAJIbHOCTh, TEMIEpaTypsl W cocTosHuA w3oismmu). s paspadorkm CIITIP
HCIIONB30BaH METOI JIOTHYECKOTO MOJIETIMPOBAHMS, & KJIACCH(MKALMSA COCTOSHUM peann30BaHa 4epes3 IOpOroBble
3HAYEHUsI BEPOSTHOCTH.

Pesyabrarbl. PaspaGoran  noruko-BerauciuTeNnbHBI — amroput™m  Onoka CIIIIP,  obecreumBarormit
KJIaCCU(HKALIUIO COCTOSHUS SIIEKTPONPOBOIKU MO TpeM ypoBH:sIM: «Hopmay, «Baumanue», «llokapoonacHas
CUTYyaLWs)», U BKJIIOYAIOLINI MEXaHN3M (DaKTOPHOTO aHAJIN3a, O3BOJIAIOLIHI CUCTEME B aBTOMAaTHYECKOM PEKHME
OIPEeNENATh JOMUHUPYIOILYIO IPUYMHY POCTa BEPOSTHOCTH 3aMblkaHus. [IpennoxeHHas noruka odecreunBaeT
(opMHpOBaHKE YNPABIAIONIMX CHTHAJIOB HAa OTKIIOUYCHWE JIMHUK TPH JTOCTIKEHUH KPUTHYECKOTO IOpora
BepositHoctr 0,1, 9TO co3maeT HEOOXOMMMBIM BPEMEHHOW pe3epB NI IPEAOTBPAIICHUS TEPMHUIECKOTO
pazpylieHus Kaoers.

Hayuynas wHoBm3Ha. Pa3paboraHa TpexypoBHEBas MOJACNb TPHHATHA pEIICHUH, OTIHYArOIIAsICs
OT CYIIECTBYIOIIMX 3alIUTHBIX CHCTEM HAJIMYMEM 30HBI NPEAyNPEAUTENLHOrO pearupoBanusi. OOOCHOBaHa
CHCTEMa BEPOSITHOCTHBIX KPUTEPUEB, 0OCCIICUMBAOLIAsI CETIEKTHBHOCTh PAOOTHI 3alIUTHI HE TI0 aMILTHTYAHBIM
3HA4YEHMSIM TOKA, a [0 CTETIEHH IPOrHO3UPYEMOT'0 PUCKA BOZHUKHOBEHHS 3aMbIKaHHS MEX LY KUJIaMH ITPOBOIHUKA.

IpakTnyeckas 3naunMocTh. BHenpenue paspaborannoro anroputma CIIIIP B crcremMbl MOHHTOpPHHTA
3JJaHUI MTO3BOJIUT CYIIECTBEHHO CHU3UTH PUCK BO3HUKHOBEHHUS MIOXKAPOB NIEKTPOTEXHUUECKOTO POUCXOKIECHHS
3a CYET JETCKTUPOBAHUS CKPBITHIX AE(EKTOB U30JISILUM.

KiiroueBble ci10Ba: Hu3K0801bMMHbIE INEKMPUYECKUE CEMU, 3AMbIKAHUE, NONCAPHASL ONACHOCIb, NHOKA3amenu
Kauecmea NMeKmpuyecKoli SHeP2Ul, SbICUiUe 2ApMOHUKY MOKA, Nepezpes; KPUmepuu OYeHKuU.

dast nurupoBanusi: Koznosa FO. C. AJITOPUTM CHCTEMBI TOMACPKKH MPUHSATHS PEUICHUA Ha OCHOBE
KPUTEpUEB OIICHKH BEPOSTHOCTH BO3HWKHOBEHHMS 3aMBIKaHWH B sMekTporpoBoake // Hayunbiii Becthuk HUN
«Pecrmparop». —2026. — Ne 3 (63). — C. 33-38. — EDN FINTHL

Objective. To enhance fire safety in civil buildings through the development of a decision support system
(DSS) algorithm.

Methods. The work is based on a systems approach, which considers electrical wiring as a set
of interconnected parameters (supply voltage parameters, internal asymmetry and nonsinusoidality, temperature,
and insulation conditions). A logical modeling method was used to develop the DSS, and the classification of states
is implemented using probability thresholds.

Results. A logical and computational algorithm has been developed for the decision support system (DSS)
unit. It classifies the electrical wiring condition into three levels: «Normaly, « Warning», and «Fire Hazard». It also
includes a factor analysis mechanism that allows the system to automatically determine the dominant cause of an
increased short-circuit probability. The proposed logic generates control signals to shut off the line when a critical
probability threshold of 0.1 is reached, creating the necessary time reserve to prevent thermal failure of the cable.

Scientific novelty. A three-level decision-making model has been developed, differing from existing protection
systems by the inclusion of a preemptive response zone. A system of probabilistic criteria has been developed that
ensures selective protection based not on current amplitudes, but on the predicted risk of short circuits between
conductor cores.

Practical value. The implementation of the developed DSS algorithm in building monitoring systems will
significantly reduce the risk of electrical fires by detecting hidden insulation defects.

Keywords: low-voltage electrical networks, short circuits, fire hazard; power quality indicators, higher
harmonics of current, overheating; evaluation criteria.

For citation: Kozlova Yu. S. Algorithm of a decision support system based on a criteria for assessing the
probability of occurrence of short faults in electrical wiring. Scientific bulletin of the NII «Respiratory, 2026,
no. 3 (63), pp. 33-38. EDN FINTHL
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OINPEJEJIEHUE THIPABJIMUECKAX TAPAMETPOB OFbEJJMHEHHOM CETA
HTAXTHOI'O BOAJOOTJINBA 1 TPOTUBOITIO)KAPHOTI'O BOIOCHABKEHUS

STUDY OF HYDRAULIC PARAMETERS OF THE COMBINED MINE DRAINAGE
AND FIRE-FIGHTING WATER SUPPLY NETWORK

Heab. O60cHOBaTh TUAPABIMYECKUE MApaMETPhl B PACUCTHBIX TOUKaxX OOBEJMHEHHOW CETH MOA3EMHOTO
BOJIOOTITMBA U MIPOTHBOIIOKAPHOTO BOAOCHAOKEHHS C YYETOM IMOa4dX BOBI IO MOKAPHBIM PyKaBaM.

MeTonsl. [ [piMeHeHB aHATUTHYECKUH U TEOPETHYECKUI METOBI HCCIIEIOBAHMS ¢ 00Pa0OTKOH pe3yIbTaToB
TIPY UCTIONIb30BAHNH MTAKETOB MPUKJIAHBIX KOMIIBIOTEPHBIX MPOTPaMM.

Pesyabrarbl. IlomydeHbl aHaNUTUYECKHE 3aBHCHUMOCTH 110 OIPENENICHHIO pacxofa M Hamopa BOIbI
B PACUETHBIX TOYKAX TPH HEBOSMOXKHOCTH TOAaYd BOIBI OT OCHOBHOTO HCTOYHHMKA MPOTHBOIOXKAPHOTO
BOJIOCHAOXKEHHMS C TIOBEPXHOCTH IAXThl M IPUMEHEHHUS! JUTsl TYNICHHS TIovkapa OObETMHEHHON CETH TTOJ3EMHOIO
BOZIOOTIIMBA U NTOKAPHO-OPOCHUTEIIBHBIX TPYOOTIPOBOIOB € UCIIOIBb30BAHUEM ITOKAPHBIX PYKAaBOB.

Hayuynas wnoBmM3Ha. Pa3paboraH pacuer pyKaBHBIX JIMHHUN, OTJIMYAIOLIMICS OT M3BECTHBIX YUYETOM
THAPABIMYECKUX [ApaMETPOB B TOYKE MOOKIIOYEHHS K OOBEAMHEHHOW CEeTH IIOA3EMHOI0 BONOOTIMBA
W TPOTHUBOIOKAPHOTO BOJOCHAOKEHHUS, KOJMYECTBA COCAMHUTEIBHBIX TIOKAPHBIX TOJIOBOK, pa3HOCTEH
reo/Ie3MYEeCKUX OTMETOK HaYILHOW U KOHEYHOH TOYEK, TEOMETPHY TOPHOH BEIPA0OTKH M YIJIa HAKIIOHA TOKapHOTO
CTBOJIA, 00ECTICYMBAIOLIETO HAMOOIBIITYIO JaJbHOCTD MOAAYH CTPYH BOABL.

IpakTryeckas 3HAYMMOCTB. Pa3paboTaHHbII pacueT pyKaBHBIX JIMHUH NPH M0jIa4e OT 00beJMHEHHON CeTH
MOJ[3¢MHOTO BOJOOT/IMBA M IPOTHUBOINOKAPHOTO BOAOCHAOKEHHUSI MOXKET OBITh MCHOJIB30BaH IJIsI ONPEACICHUS
THIPaBIMYECKHX [TAPAMETPOB B PACUETHBIX TOUKAX, B CITy4ae OTCYTCTBHS BOSMOKHOCTH ITPUMEHEHHST OCHOBHOTO
HICTOYHHKA TIPOTHBOIIOKAPHOTO BOIOCHAOKEHHSI.

KiroueBble ci10Ba: yzonvHas wiaxma, agaputinblil NOJXCAPHBILL YHACMOK, 2OPHAsS GbIpabOmKa,; NOO3eMHble
NOXCAPbL, UWAXMHBLL B0000MNIUS, NPOMUBONOICAPHOE B00OCHADICEHUe,; UOPABIUYeCKUll paciem.

Jna  nurapoBanms: Aeaproe An. B., Tonumyuuii /]. A., bypax /. C., Eemeeg/]. C. Onpenenenvie
THAPABINYECKUX NApaMETPOB OOBEAMHEHHON CETH IaXTHOTO BOIOOTINBA M IPOTUBOIIOKAPHOTO BOAOCHAOKEHHUS
// Hayunsrit Bectauk HUUN «Pecrmparopy. — 2026. — Ne 3 (63). — C. 39—47. — EDN ARCRSI

Purpose. Study of hydraulic parameters of a combined underground drainage and firefighting water supply
network, taking into account water supply through fire hoses during mine rescue operations in coal mines.

Methods. Analytical and theoretical research methods were used, with results processed using software
packages.

Results. A study was conducted on the combined operation of a mine drainage system and a firefighting water
supply network in mine workings for fire containment and extinguishing.

Scientific novelty. A hose line calculation method has been developed that differs from existing methods by
taking into account the water pressure at the hose line connection point to the pipeline (or pumping equipment),
hose line parameters (diameter and hydraulic resistance of the inner surface of the fire hose), the number
of connecting fire nozzles, differences in geodetic elevations between the start and end points, the diameter of the
hand-held fire nozzle, and local resistance. The developed methodology should be used to determine the hydraulic
parameters of a combined mine drainage and firefighting water supply network (fire and drainage systems).
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Practical value. The research results will improve the safety of mine rescuers and the effectiveness
of fire extinguishing in mines using two water supply systems (a fire-fighting system and a drainage system).

Keywords: coal mine; emergency fire area; mine workings, underground fires; mine drainage;
fire-fighting water supply; hydraulic calculation.

For citation. Agarkov Al V., Polituchiy D. A., Buryak D. S., Evteev D. S. Study of hydraulic parameters
of the combined mine drainage and fire-fighting water supply network. Scientific bulletin of the NII «Respirator»,
2026, no. 3 (63), pp. 39-47. EDN ARCRSI
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KAHETUKA HABOPA PAHHEHM ITPOYHOCTH APMUPOBAHHOT'O BA3AJIBTOBBIM
BOJIOKHOM BBICTPOTBEPIAEIOHIEI'O MATEPUAJIA

KINETICS OF EARLY STRENGTH GROWTH OF FAST-SETTING BASALT
FIBER-REINFORCED MATERIAL

Heab. HccnenoBanne KUHETHKH POCTa MPOYHOCTH apMHUPOBAHHOIO 0a3aiibTOBBIM  (DHOPOBOIIOKHOM
OBICTPOTBEPACIOLIETO MarepHana /sl BO3BEICHHUS B IIAXTaX B3PHIBOYCTOMUYMBBHIX IEPEMBIYEK B PAHHHUE CPOKH
TBEPACHUSL.

Mertoaspl. CrannapTHbie METOBI ONPEEICHHS IPOYHOCTH MPU U3rHOe U CHKATHH.

Pesyabrarbl. VcciienoBana KMHETHUKA POCTa MPOYHOCTH apMHUPOBAHHOTO 0a3aJibTOBBIM (hDHOPOBOJIOKHOM
Marepuajia ¢ MaccoBbIM cofiepskaHueM (GuoOpsl B quanazoHe koHueHTpauumit 0,1...0,2 % ot maccel pactBopa
B TeueHue 3...69 TBepACHUS. OKCIEPUMEHTAJIHHO OOOCHOBAHO pAIMOHAIBHOE Cofep)KaHue 0a3albTOBOTO
(bMOPOBOIOKHA B KOMIIOHEHTHOM COCTaBE IIEMEHTHO-IINIAKOBOTO Marepuaina, odecreurnaromiee 3Q(eKTuBHOCTh
00BEMHOTO JWCIIEPCHOTO apMUPOBAHUS, YITyUIlIeHHE CTPYKTYpbl W IOBBIIICHAE MPOYHOCTHBIX XapaKTEPUCTHK
OTBEPKJICHHOIO Marepuaia. YCTaHOBJICHO IMPEHMYIIECTBEHHOE BIMSHUE 0a3aibTOBOM (HOpBI HA POCT mpezaerna
MIPOYHOCTH TIPU M3THOE, YeM TPH CXKaThH 3a 3...6 4 TBepIeHNS] apMHUPOBAaHHBIX COCTaBOB.

Hayuynasi HoBu3Ha. BriepBrie moiyyeHBl 3aBHCHMOCTH, XapaKTEpU3YIOILUE W3MEHEHHE MPOYHOCTH IpU
M3rHOe M CKaTHH OBICTPOTBEPICIONICTO MaTepralia ¢ Pa3IMIHbIM CONEPKAHUEM 0a3aJIETOBOTO (hHOPOBOIIOKHA
OT BPEMEHH TBEPJICHUSI SKCIIEPUMEHTAIIBHBIX 00Pa3LOB.

IIpakTHyeckasi 3HAYMMOCTb. Pe3ynbTarThl ¥CCNE0BaHUN WUMEIOT BaKHOE MPAKTUYECKOE 3HAYCHUE JUis
co3anusi OBICTPOTBEPICIOIIETO Marephajia ¢ paHHUM Ha0OpOM MEXaHWYECKOW IMPOYHOCTH JUIS BO3BEICHUS
B IIaXTax B3PHIBOyCTOHUYMBHIX MepeMbruek. IlpencTaBieHHbII B padoTe MOIXOA MOXKHO HCIONB30BAaTh IS
SKCHEPUMEHTAIBHOM OLIEHKH APYTHX apMUPYIOIINX J0OABOK, HAIIPUMED, MOIUIPOIHIEHOBOTO (PHOPOBOIOKHA.

KnroueBble cioBa: apuupylowas 000aeka; 63pbl6OYCMOUYUBAST NEPEMbINKA,  6PeMs  MBEPOCHUs,
6‘0@0—629!63/%{66 OMHOWerue, panHis npo4YHoCcnb, L;eMEHmHO—m/ZaKOGblﬁ cocmae.

Joa mutupoBanusi: Aeees B.I, Jlebeoesa B. B., Xpanouenxo O.B., ll]epbarosa O.H. Kunernka Habopa
paHHEl MPOYHOCTH apMUPOBAHHOTO 0A3aJIETOBBIM BOJIOKHOM OBICTpOTBEpAEIolIero marepuana // Haywnbiit
BectHHK HUU «Pectmparopy. — 2026. — Ne 3 (63). — C. 48-53. — EDN BAGVHZ

Objective. Research on the kinetics of strength growth of a rapid-hardening material reinforced with basalt
fiberglass for the construction of explosion-resistant lintels in mines during early hardening.

Results. The kinetics of the growth of the strength of the material reinforced with basalt fiberglass with a mass
content of fiber in the range of concentrations of 0.1...0.2 % of the mass of the solution during 3...6 hours of
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hardening is investigated. The rational content of basalt fiberglass in the component composition of the cement-slag
material is experimentally substantiated, which ensures the effectiveness of volumetric dispersed reinforcement,
improves the structure and increases the strength characteristics of the hardened material. The predominant effect
of basalt fiber on the increase in the bending strength limit compared to the compression strength limit during
3-6 hours of hardening of reinforced compositions has been established.

Scientific novelty. For the first time, the dependences characterizing the change in bending and compression
strength of a fast-hardening material with different contents of basalt fiberglass during 3, 4, 5 and 6 hours of its
hardening were obtained.

Practical significance. The research results are of great practical importance for the creation of a fast-
hardening material with early mechanical strength for the construction of explosion-resistant lintels in mines.
The approach presented in this work can be used for the experimental evaluation of other reinforcing additives, such
as polypropylene fiber.

Keywords: reinforcing additive; explosion-resistant jumper; hardening time; water-binding ratio; early
strength; cement-slag composition.

For citation: Ageev V. G., Lebedeva V. V., Khraponenko O. V., Shcherbakova O. N. Kinetics of early strength
development of rapid-hardening material reinforced with basalt fiber. Scientific bulletin of the NII «Respiratory,
2026, no. 3 (63), pp. 48-53. EDN BAGVHZ
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CAMOCHACATEJIb U30JIMPYIOLIUAM /1 YCJIIOBUA APKTUUECKOM 30HBI
SELF-RESCUER ISOLATING FOR CONDITIONS THE ARCTIC ZONE

ean. MccnenoBanue myTeil COBEPILIEHCTBOBAHUSI camocTiacaresyiell ¢ XMMUYECKH CBA3aHHBIM KUCIOPOJOM
JUTSl BOSMOYKHOCTY MX IPUMEHEHHS B YCIOBUSAX APKTHYECKOH 30HBI.

MeTtonbl. AHATUTHYECKUE METOMBI HCCIIEIOBAHUS OCOOCHHOCTEH KOHCTPYKIIMH JIBIXAaTEIbHBIX aIllapaToB
(axTHBIX camocracaresiel), SKCIUTyaTHPYeMbIX B APKTHYECKON 30HE, X KA9eCTBEHHBIX M KOJMUECTBEHHBIX
roKa3aTesneil.

Pesyabrarel. VccnemoBaHbl OCOOCHHOCTH KJIMMATHYCCKUX YCIIOBUH W TEXHHYECKUX XapPAKTEPUCTHK
JIBIXaTeNTbHBIX aIapaToB (caMmocmacareneii), MPUMEHSEMBIX B YCIOBHAX APKTHUYECKON 30HEI.

Hayuynas wHoBu3Ha. OmpeneneHsl MyTH COBEPIICHCTBOBAHHS 0a30BOM MOIENHM  H3OJIMPYIOMIETO
camocriacaresisl st SKCIDTyaTallliH B YCIIOBHSIX APKTHUYESCKOM 30HBI ITpH Temrreparypax Hike —20 °C.



IpakTnyeckas 3HAYNMOCTD. [loTydeHHBIE PE3yIbTaThl UCCIEIOBAHNNA MOTYT OBITh WCIIONB30BAHBI LIS
Pa3paboTKU HOBBIX MOJIENCH camocracarenei, 00eceunBaoNMX 0e30MacHOCTh TPY/Ia TOPHSIKOB NPH HHU3KUX
OTPUIIATEIBHBIX TEMITIEpaTypax.

KiroueBbie cioBa: OvixamenvHulii annapam, Cpeocmeéd UHOUBUOYATLHOU 3auumbl OPeaHO8 ObIXAHUSL,
camocnacameinv, pe2eHepayusl; copoyusi, XemMocopoyusi, PeLeHepamueHblll NPOOYKMm, KUCIOPOOCOOEPICAUUL
npooykm,; Apkmuyeckas 30Ha; OMpuyamenbHble MeMnepamypbi.

Jnst mutupoBanusi: Mavaes B. B., IInemeneyxuii P. C., 30opwux JI. A., Iliomnuros /. A. Camocnacarens
M30JMPYIOIINIA JJIsT yCIioBril Apkrrdeckoii 30Hb! // Haywnsrit Bectaik HUW «Pectmparopy. — 2026. — Ne 3 (63). —
C.54-62. EDN FRTLYT

Objective. Research on improving self-contained breathing apparatuses with chemically bound oxygen for
their use in the Arctic zone.

Methods. Analytical methods of research of features of the design of breathing apparatus (mine self-rescuer)
operated in the Arctic zone, their qualitative and quantitative indicators.

Results. The features of climatic conditions and technical characteristics of breathing apparatus (self-rescuer)
used in the Arctic zone have been studied.

Scientific novelty. Ways of improving the basic model of an isolating self-rescuer for operation in the Arctic
zone at temperatures below minus 20 °C are determined.

Practical significance. The research results can be used to develop new models of self-contained breathing
apparatuses that ensure the safety of miners working in low temperatures.

Keywords: breathing apparatus; personal respiratory protection equipment; self-vescuer, regeneration;
sorption, chemisorption, regenerative product, oxygen-containing product; Arctic zone, negative temperatures.

For citation: Mamaev V. V., Pletenetskiy R. S., Zborshchik L. A., Plotnikov D. A. Self-rescuer isolating for
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BEPOJATHOCTHO-CTATUCTUYECKHWE MOJIEJIN BJINAHUA JUATHOCTUYECKHUX
HAPAMETPOB TEXHUYECKOI'O COCTOsAHUSA ABTOMOBWJISA HA YPOBEHb
HPOPECCHUOHAJIBHOI'O PUCKA

PROBABILITY-STATISTICAL MODELS OF THE INFLUENCE OF DIAGNOSTIC PARAMETERS
OF THE TECHNICAL CONDITION OF A VEHICLE ON THE LEVEL OF PROFESSIONAL RISK

Heab. Pa3zpaboTka BEpPOSTHOCTHO-CTATUCTHICCKOW MOIEIH, YCTAHABJIHMBAIOMICH KOJMUYECTBEHHYIO CBS3b
JIMAarHOCTHYECKHX MapaMeTPOB TEXHUIECKOTO COCTOSIHUS aBTOMOOWIIS (3(PEKTHBHOCTH TOPMOMKEHHUSI, COCTOSTHHE
PYJIEBOTO  VIIPABJICHWS, YPOBEHb OMHUCCHH) M YpPOBHEM MPO(ECCHOHATLHOTO PHCKA BO3HUKHOBEHHS
HEXEIaTeJIbHOTO COOBITHS (aBapHH, OJIOMKH, TPABMEI).



MeTtonanbl. B 0CHOBY IpeyIOsKeHHON METOIOTIOTUH TTOJIOKEH JIOTUKO-BEPOSTHOCTHBIN TIOXOM, peaTi3yeMbIid
4epe3 MOCTPOCHUE U aHAIN3 JICPEBLEB COOBITHI (JIEPEBHEB OTKA30B), & TAKIKE allapar CTATUCTHYCCKOTO aHaJIH3a
JAHHBIX O TMATHOCTUYECKUX MapamMeTpax.

Pe3yabrarbl. Pazpaboran anroput™, BKIOYAIOIIN Tanbl (GOPMUPOBaHS 0a3bl TUATHOCTUYECKUX JTAHHBIX,
WACHTA(UKALMA OIACHBIX CIICHAPHEB, IIOCTPOSHHS JIEPEBHEB COOBITHI, OIEHKA BEPOSTHOCTEW, pacdéra
WHTETPaJIbHOTO MOKA3aTENs PICKA U aHATN3a BAKHOCTH (haKTOPOB.

Hayunas HoBu3Ha. [IpencrasieHa mMareMaTuieckasl MOJIC/b, B KOTOPOM YpOBEHb PHCKa OMPE/ICISIOT KaK
BEPOSATHOCTh HACTYIUICHHSI KOPHEBOTO HEONArompHsATHOTO COOBITHS, 3aBHCAIIYI0 OT Oa30BBIX COOBITHH —
MIPEBBINICHNUS JTUATHOCTUYCCKUMH TapaMeTpaMu KPUTHUYCCKHX TPAHUIl, OTIMYAIOIIASNCS OT CYIICCTBYIOIINX
PpeIleHni TeM, YTO TIO3BOJSIET OOECIIEUNTh YCTOWMYMBOE CHIDKEHHE MPOeCCHOHAFHBIX PHUCKOB Ha BCEX ATamlax
TIPOU3BOJICTBEHHBIX TIPOIIECCOB aBTOTPAHCIIOPTA.

[pakTuyeckast 3HAYMMOCTBh. [loNMydeHHBIC pE3yNbTaThl IO3BOJISIOT PAHXKHPOBATH JIUATHOCTHYCCKUC
TapaMeTpsl TI0 CTETNeHN WX BIWSHHS Ha UTOTOBBIN PHCK, 0OOCHOBHIBATH MIEPHOTNIHOCTD U TIyOMHY KOHTPOJIS,
a TaKKe TPUHMUMATh PEIICHHS 0 MPUOPUTETHOCTH PEMOHTHBIX BO3IeHCTBHNA. Moenb NpeqHa3HadeHa s
WHTETPAIlH B CHCTEMBI PUCK-OPHEHTHPOBAHHOTO YIIPABJIEHHUS OXPaHOH TPy/Ia U MPOMBIIUICHHON 0€30ITaCHOCTHIO
Ha aBTOTPAHCIOPTHBIX MPEINPHUITHSIX U B CEPBUCHBIX IIeHTpax. lIprBeneH pacyeTHbBIN mprMep Ui CIIeHAPHS
«Orka3 paboueli TOPMO3HOM CHCTEMBI B IPOIIECCE ABMKCSHUSDY, IEMOHCTPUPYOIIHIA IPUMEHEHUE MOJICITH.

KiroueBbie cioBa: npogheccuonanvrvlii puck; 6e30nACHOCMb mpyod, a8MOMOOUTbHbIIL MPAHCHOPHIL,
JuasHocmuyecKue napamempyl, MexHu4eckoe COCMOsIHUE; 8ePOSMHOCIHO-CIAMUCIUYECKAs MOO0eTb;, 0epeso
cobvimutl; 0epeo OMKA308, PUCK-OPUEHIMUPOBAHHOE YNPAGIEHUe.

Huss umrupoBanusi: llanaiiomosé K. K., Koney FO. B., Manxun B. FO. BepoSTHOCTHO-CTaTUCTUYECKUE
MOJICIA  BIIMSIHUSL JTUATHOCTUYCCKUX I1apaMETPOB TEXHHUUYCCKOTO COCTOSHHS aBTOMOOWJII Ha YPOBCHb
npodeccronanpHoro pucka // Hayamsrit Bectamk HUU «Pecrmmparop» — 2026. — Ne 3 (63). — C. 63-71. —
EDN GFPEVF

Purpose of the study. Development of a probabilistic-statistical model establishing a quantitative relationship
between the values of diagnostic parameters of a vehicle’s technical condition (braking efficiency, steering system
condition, emission level) and the level of occupational risk of an undesired event (accident, breakdown, injury).

Methodology. The proposed methodology is based on a logic-probabilistic approach implemented through
the construction and analysis of event trees (fault trees), as well as the use of statistical data analysis tools for
diagnostic parameters.

Results. An algorithm has been developed that includes the following stages: forming a diagnostic data base,
identifying hazardous scenarios, constructing event trees, estimating probabilities, calculating an integral risk
indicator, and conducting a factor importance analysis.

Scientific novelty. A mathematical formulation of the problem is presented, in which the risk level is defined
as the probability of a root adverse event occurring, depending on the probabilities of basic events — namely,
diagnostic parameters exceeding critical thresholds. This approach differs from existing solutions in that it enables
a sustainable reduction of occupational risks at all stages of motor vehicle production and operational processes.

Practical value. The obtained results allow for ranking diagnostic parameters by their impact on the final risk,
justifying the frequency and depth of inspections, making decisions on the priority of repair actions. The model is
designed for integration into risk-based occupational health and safety management systems, as well as industrial
safety systems at motor transport enterprises and service centers. A calculation example is provided for the scenario
«Failure of the service braking system during vehicle operation», demonstrating the application of the model.

Keywords: professional risk; occupational safety and health; motor transport; diagnostic parameters;
technical condition; probabilistic-statistical model, event tree; fault tree; risk-based management.

For citation: Panayotov K. K., Kopets Yu. V., Malkin V. Yu. Probability-statistical models of the influence of
diagnostic parameters of the technical condition of a vehicle on the level of professional risk. Scientific bulletin of
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OIIEHKA TEILIOBO HAT'PY3KH HA OPTAHU3M I'OPHOCITACATEJIS
B YCJIOBUSAX HAI'PEBAIOIIEI'O MUKPOKJ/IMMATA

ASSESSMENT OF THE THERMAL LOAD ON THE BODY OF A MOUNTAIN RESCUER
INAHOT MICROCLIMATE

e, Ouenka TenIo0Boil Harpy3Ku Ha OPraHM3M TOPHOCHACATENS B YCIOBUSIX HArPEBAIOLIEI0 MUKPOKJIMMATa
JUTsl IOBBILLICHUST O€30IIaCHOCTH TIPH BEACHUH aBapUIHO-CIIacaTeIbHBIX padOT B YTOJIbHBIX IIAXTaX.

MeTtonsl. [IpuMeHeH aHATUTHUECKUIA METO/I UCCIIEA0BAHMUS TAKTUIECKUX MIPUEMOB U BPEMEHH NPeObIBaHUS
ropHOcIacaresiell B 30HaX HOBBIILICHHBIX TEMIICPaTyp IPH BEICHIUH aBapUHO-cIIacaTeIbHbIX pPA0OT Ha MOA3EMHBIX
00BbeKTax.

Pe3syabrarbl. BblnmonHeHa KOMMYECTBEHHAs] OLICHKA JOIYCTHMOIO BpPEMEHH HENPEPBIBHOM pPaboThI
TOPHOCTIAcaTeNsl B YCIOBHSX IOBBIIIEHHBIX TEMIIEpaTyp HAa OCHOBE YCTaHOBJICHHOW 3aBUCHMOCTH IPHPOCTA
KOJIMYECTBa TEIJIOTHI B €T0 OpraHU3Me.

Hayuynast HoBusHa. [Ipeioxena 3aBUCMMOCTb ONPEAEICHUS MPEACIBHO IOMYCTUMOTO BPEMEHU PabOoThI
TOpHOCIAcaTeis B yCIOBHUAX HarpeBaroIero MUKPOKIMMaTa, KOTopast OTIIMYAETCs OT U3BECTHBIX YYETOM CKOPOCTH
BEHTWISAIIMOHHOW CTPYH M BBITIOIHACMOM (PH3HMICCKON HATPy3KH.

I[pakTuyeckass 3HAYUMOCTB. [IpoBeeHHBIE WCCIIENOBAaHUS CIY)KaT OCHOBOM Uit pa3paboTKu
BEIOMCTBEHHOTO JJOKYMEHTA IO TAKTUYECKOM MOATOTOBKE onepaTuBHOro coctaBa BI'CY, 4To MO3BOJMT MOBBICUTH
0€30I1acCHOCTh M YPOBEHb MOATOTOBKH JIMYHOTO COCTaBa, a TAKKE MUHMMHM3UPOBATh MOTEHLMAIBLHBIE PUCKH,
CBSI3aHHBIE C BEJEHHEM TOpHOCHACATEeNBHBIX Pa0OT B CIOXKHBIX YCIOBHSIX HArPEeBAIOIIETO MHKPOKIMMAra
YTOJIBHBIX IIaXT.

KnroueBble ciioBa: coprocnacamens; yeonbHas wiaxma, 30Hbl NOGLIUEHHBIX MEMNEPamyp, npeoeibHoe
8pems pabomul; IHeP2O3AMpamel, Menioomoaid; maKmuiecKue npuémbi.

st uutupoBanusi: Aeapxog An. B., Tuwun P. A., Maspoou A. B. OuieHka TeruioBoi Harpy3Ky Ha OpraHu3M
TOpHOCIIacarelis B YCJIOBHSIX HarpeBaroiiero Mukpokimnmara / Hayunsnii Becrank HUU «Pecriparopy. — 2026. —
Ne 3 (63). - C. 72-79. - EDN HQLMIJV

Purpose. Research of the influence of the ventilation jet velocity and the performed physical load on the
duration of work of a mine rescuer (respirator) in conditions of a heating microclimate when conducting emergency
rescue operations in coal mines.

Methods. Analytical and theoretical methods of research of tactical methods and time of stay of rescuers
in zones of increased temperatures when conducting mine rescue operations at underground facilities are applied.

Results. A quantitative assessment of the permissible time of continuous work of a mine rescuer in conditions
of elevated temperatures has been performed on the basis of the established dependence of the increase in the
amount of heat in the mine rescuer's body.

Scientific novelty. A dependence has been proposed for determining the maximum permissible time of work
of a mine rescuer in conditions of a heating microclimate, which differs from the known ones by taking into account
the speed of the ventilation jet and the performed physical load.

Practical value. The conducted research serves as the basis for the development of a departmental document
on the tactical training of the operational staff of the FGKU «VGSCH DPRy», which will improve the safety and
training level of personnel, as well as minimize the potential risks associated with conducting mine rescue operations
in difficult and dangerous conditions of a heating microclimate in coal mines.

Keywords: mine rescue operations, coal mine; areas of elevated temperatures, limit time of operation, energy
consumption; heat transfer; tactical techniques.

For citation. Agarkov Al. V., Tishin R. A., Mavrodi A. V. Assessment of the thermal load on the body of
a mountain rescuer in a warming microclimate. Scientific bulletin of the NII «Respirator»,2026, no. 3 (63), pp. 72-
79. EDN HQLMJV
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IPAUYUHBI ABAPUMTHOCTH U PASPABOTKA MEP BE3OITACHOCTH ITIEPCOHAJIA
ITPU ITPOBEJEHMMU PABOT 110 3APE3KE BOKOBBIX CTBOJIOB

ACCIDENT CAUSES AND DEVELOPMENT OF SAFETY MEASURES FOR PERSONNEL
DURING SIDETRACKING OPERATIONS

Heab. YcTaHOBUTH OCHOBHBIE TIPHUYMHBI aBApPUHOCTH H  Pa3padOTaTh KOMIUIEKC MEpPOIPUATHI
1o 00eCIIeUeHN IO OE30MaCHOCTH IIEPCOHAIIA TIPH MPOBECHUH PadoT 110 3ape3ke 00KoBbIX cTBOJIOB (35C) Ha ocHOBE
aHaJIn3a IMPOMBICIIOBBIX JaHHBIX.

Mertoapbl. PeTpocrieKTUBHBIN aHAIN3 PE3YNIBTATOB PACCIEAOBaHUS MHIIMACHTOB 3a 20242025 rr., HaTypHbIE
HaOMroIeHNs 32 paboToi OypOBBIX OpUraj, aHOHUMHOE aHKETUPOBaHUE 48 paOOTHUKOB, a TAKXKE METO/I aHaIn3a
PHCKOB «TancTyk-0a6ouka» (Bow-Tie) mis MonenrpoBaHus KPUTHYECKIX aBAPUIHBIX CIICHAPHEB.

Pe3yabTarbl. YCTaHOBIEHO, YTO HauOOJNBIIEE KOMMYECTBO HMHLMACHTOB (43 %) MpoMCXOmUT Ha JTare
OypeHusi HOBOTO CTBOJIA, pudéM B 70 % cilydacB MPUYMHON SIBJISICTCS COUETAHUE TEXHOJIOTMYSCKUX HAPYIIICHUN
1 4eJIOBEYECKOro (pakropa. AHKETHPOBaHUE ITOKA3aJI0, YTo 67 % pECIIOHACHTOB HAPYIIAIN MHCTPYKIIMH 10 OXpaHe
Tpyaa, MPEUMYIIECTBEHHO W3-3a CXKarbix CpokoB (78 %) m ycramoctu (61 %). Ha ocHOBE BBISBICHHBIX
3aKOHOMEPHOCTeH pa3paboTaH KOMIUIEKC MEpONpHUATHH MO oOecreyeHuo 0e30MacHOCTH IepcoHala,
BKJIIOYAIOLINH TEXHUUECKUE U OPraHU3aLMOHHbIE PELICHHS.

Hayunas HoBHM3HA. 3aKTi0daeTcsl B KOMIUIEKCHOM NMPUMEHEHHH METO0B KOJTMYECTBEHHON M KaueCTBEHHON
OLICHKH PHCKOB IS BBISBICHMS] CUCTEMHBIX NpHuuH aBapuitHoctn npu 3BC um 00ocHOBaHMM BHEIPEHUS
TEXHUYECKUX pPEIleHNH, paHee He IPUMEHSBIINXCS CUCTEMHO Ipu padboTax Ha 3bC (TuHamMoMeTpruiecKkue MOTYIH
c OJIOKMPOBKOM 0OpaTHOro ygapa, CHUCTEMbl ABTOMAaTMYECKOTO TOPMOMKEHHS KOJIOHHBI TpyO), a Takke
OpraHU3alMOHHOIO peleHust — cucteMbl «Cromn-paboTay, HaleNsIomel MepcoHal MPaBoOM M OOSM3aHHOCTHIO
OCTaHaBJINBATh pa6OTBI Ipr COMHCHUAX B 6e3OHaCHOCTI/I, 49TO NO3BOJIACT MUHUMU3UPOBATH BIIUAHNUC BBIAABJICHHBIX
(haKTOpOB HApYILICHUII.

IpakTnyeckas 3HaYMMOCTB. Pa3paboTaHHbIE MEPONIPHUSATHS TIO3BOJISIIOT CHU3UTH YPOBEHb TPaBMAaThU3Ma
u aBaprIHOCTH, COKpPAaTUuTh HETIPOU3BOAUTECILHOC BPEMSA, MOI'YT OBITH MCIIOJIL30BAHEI 6ypOBBIMI/I TMOApSAAINKAMU,
MPOEKTHBIMHA MHCTUTYTaMH U CIIy>kKOaMH OXpaHbl Tpy/a HeTera30BbIX NPEAIPUITHIA.

KmloueBble ciioBa:  3apeska  00Koblx — cmBon08;  OypeHue;,  NPOMbIUIEHHAS  OE30NACHOCHIb,
Hegpme2az0000b14a, aBaApUIIHOCTG.

s nurupoBanus: A6oyuwun H. A, Myxumose M. P. TlpuuuHbl aBapuiHOCTH M pa3padoTka Mep
0e30MacHOCTH TepcoHalia MpH HpoBeneHUH padoT Mo 3ape3ke OOKOBBIX CTBOJIOB // Hayunbli BectHuk HWU
«Pecrmparop». —2026. — Ne 3 (63). — C. 80-87. — EDN AHKGTB

Objective. To identify the primary causes of accidents and develop a comprehensive set of measures to ensure
personnel safety during sidetracking operations based on the analysis of field data.

Methods. A retrospective analysis of documentation and incident investigation reports for the period
2024-2025, on-site observations of drilling crew operations, an anonymous survey of 48 workers, and the
application of the Bow-Tie risk analysis method for modeling critical accident scenarios.

Results. It was established that the highest number of incidents (43 %) occur during the new hole drilling
phase, with 70 % of cases resulting from a combination of technological violations and human factors. The survey
indicated that 67 % of respondents had violated occupational safety instructions, primarily due to tight deadlines
(78 %) and fatigue (61 %). Based on the identified patterns, a set of personnel safety measures was developed,
encompassing both technical and organizational solutions.

Scientific Novelty. The novelty lies in the comprehensive application of quantitative and qualitative risk
assessment methods to identify systemic causes of accidents during sidetracking and to justify the implementation
of technical solutions not previously applied systematically in sidetracking operations (such as load cells with anti-



kickback device locking systems, automatic pipe string braking systems), as well as an organizational solution — the
«Stop-Work Authority» system, which empowers and obligates personnel to halt operations when safety
is in doubt, thereby directly minimizing the impact of violation factors identified during the survey.

Practical Significance. The developed measures enable a reduction in injuries and accidents, decrease non-
productive time, and can be utilized by drilling contractors, design institutes, and occupational safety departments
of oil and gas enterprises.

Keywords: sidetracking; drilling; industrial safety, oil and gas production, accident rate.
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INPOTHO3 JABJIEHUSI METAHA B CTPYKTYPE YTI'OJIBHOI'O IIVIACTA
ESTIMATION OF METHANE PRESSURE IN THE COAL SEAM STRUCTURE

Less. [ToBbeHNE TOCTOBEPHOCTH IPOTHO3a BEIOPOCOOTIACHOCTH YTOJBHOTO IUIACTAa HA OCHOBE N3MEPEHHS
JIaBIICHUSI M TEMIIEPaTyphbl ra3a, BBIICISIONICTOCS W3 OTOOPAaHHOH MpOObI yIisi B T€PMETHYHOM KOHTECHHEpE
(c ygerom apoccenb-3dexra) U OnpeaeneHns IAacTOBOTO JABJICHHS METaHa M Ta30HOCHOCTH YTOJBHOTO
IUIAaCTa, a TaKKe 0E30aCHOTO BEICHHS padOT NPH €T0 OTPabOTKE.

MeTtoapl. AHanm3 1 0000IIeHHE PE3yITBTaTOB TEOPETHIESCKUX M HATYPHBIX UCCIIENOBAHUN IO ONPEICIICHUI0
JIaBJICHHS] METaHa B CTPYKTYpPE YrOJIBLHOTO T1IacTa.

Pesyabrarpl. [IpemiokeHbl aHATUTHYECKHUE 3aBUCHMOCTH JUIS pacyeTa JaBjIeHUs MeTaHa B KOHTEHHepe
Ha HayaJIbHOM CTa/IMM ra30BbIIeIeHUs (KOPHEBOW 3aKOH) M Ha OoJiee TTO3/IHHX JTarax (IKCIIOHSHIMAIBHbIN CIIaj).
[MomyueHs! popMyJIbI VIS TIEpexoia OT AaBICHUs B KOHTEHHEpE K IUIaCTOBOMY JIABJICHHIO C Y4ETOM IapaMeTpoB
JKcriepruMeHTa (00beM KOHTelHepa, MOPHCTOCTh YIS, Bpemsi orOopa mpoObl). [lokazaHo, 4TO wM3MepeHue
TEMITEPaTyphl BBIACISIIOIETOCS T'a3a IMO3BOJISIET YYECTh APOCCETb-3h(EKT.

Hayuynast HoBu3HA. YCTaHOBJICHO, YTO IPU W3BECTHOM KO3 duImeHTe apoccenb-3hderra u n3MepeHHOM
nepernaje TeMIleparyp MOXKHO paccuuTarb Iepernaji JaBleHWs, OOYCIOBICHHBIH JIPOCCETUPOBAHUEM,
Y CKOPPEKTUPOBATh PE3YJIETaThl U3MEPEHMH ISl yTOYHEHUS IIACTOBOTO JIABJICHUSI i Ta30HOCHOCTH.

IMpakTnyeckasi 3HAYMMOCTD. Pa3zpaboTaHHas METOIMKA MOXET ObITh MCIOJIB30BaHA IS OIEpaTHBHON
OLICHKM Ta30HOCHOCTH M BBIOPOCOONACHOCTH YTOJBHBIX IUIACTOB HEMOCPEACTBEHHO B IIAXTHBIX YCIOBHSX
(o mpoGam OypOBOIo MIThIOA MIM OTOMTOIO YIVIA), & TAKXKE JUIS MOBBIMICHUS OE30MIaCHOCTH BeACHUs padoT Ipu
0TpabOTKe Ta30BbIX IIIACTOB YIIIA.

KnioueBble cii0Ba: memar,; y2onpHblll MAccus;, niacmosoe 0asieHue; 2a30H0CHOCTb, Ough@y3us,; opoccens-
aghpexm; Kunemuxa oecazayuu; MacconepeHoc.

Jna murupoBanmsi: Cmapukos I 11, Llaxcko A. B., Kacvaunenko A.JI. TlporHo3 naBieHUs MeTaHa
B CTPyKType yrombHoro iwiacta // Haydneiii Bectauk HUM «Pecrmparop» — 2026. — Ne 3 (63). — C. 88-94. —
EDN HAXNEN

Objective. Development and substantiation of a methodology for determining the reservoir pressure
of methane and the gas content of a coal seam based on measuring the pressure and temperature of gas released



from a selected coal sample in an airtight container (considering the throttle effect) to increase the reliability of the
emission hazard forecast.

Methods. Analysis and generalization of the results of theoretical and field studies on the determination
of methane pressure in the structure of the coal seam.

Results. Analytical dependences are proposed for calculating the methane pressure in a container at the initial
stage of gas release (root law) and at later stages (exponential decline). Formulas for the transition from container
pressure to reservoir pressure are obtained, considering the experimental parameters (container volume, coal
porosity, sampling time). It is shown that measuring the temperature of the released gas makes it possible to consider
the throttle effect.

Scientific novelty. It has been established that with a known coefficient of the throttle effect and a measured
temperature difference, it is possible to calculate the pressure drop caused by throttling and adjust the measurement
results, which makes it possible to clarify reservoir pressure and gas content.

Practical significance. The developed methodology can be used for operational assessment of the gas content
and emission hazard of coal seams directly in mine conditions (based on samples of a drill pin or beaten coal).

Keywords: methane; coal mass; reservoir pressure; gas content, diffusion, throttle effect; degassing kinetics;
mass transfer.
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OBOCHOBAHHUE MAPAMETPOB HHTEPBAJIbHOI'O OXJTAXKJTEHMSI PE3EPBYAPOB
HA OCHOBE CTOXACTHYECKOM MOJEIN IMHAMUKA TEXHUKA
B NIPOCTPAHCTBEHHO-PACIIPEAEJIEHHOU CPEJIE

JUSTIFICATION OF INTERVAL COOLING PARAMETERS FOR TANKS BASED
ON A STOCHASTIC MODEL OF EQUIPMENT DYNAMICS IN A SPATIALLY
DISTRIBUTED ENVIRONMENT

Ienb. Maremarnueckoe O0OOCHOBAaHHME TIapaMETPOB  HHTEPBATBHOTO  OXJIAXKICHUS  PE3EPBYapoB
JUTSI IOBBIICHUS (D QEKTHBHOCTH TYHICHHS TI0KapOB HEPTEPOAYKTOB Ha 0OBEKTaX TOIUTMBHO-3HEPTETHYECKOTO
KOMIUIEKCA.

Metonbl. HccnenoBanme Oa3upyeTcsi Ha CTOXaCTHYECKOW MPOCTPAHCTBEHHO-PACTIPEACICHHON MOJIEH
JMHAMHUKHA PECYPCHBIX MOTOKOB, Pa3paO0TaHHON C MPUMEHEHHEM METOola M30MOPQHBIX MOTOKOBBIX MOJIEIIEH,
BKITIOvaromiei tuddepeHmansHoe ypaBHEHHE ABMYKEHUS TOKAPHOI TEXHUKH U aJITOPUTM YTIPaBJICHHS TETUIOBBIM
0anaHcOM CTEHKHU pe3epByapa.

Pesyabrarpl. OOOCHOBaHBI TapaMeTphl NWKIA «MOdada BOXBI — Tay3a» mia pesepByapa PBC-5000:
JormycTuMoe Bpems nay3bl — 640 ¢, Bpemst nonaun — 300 c. Bepudukanust Moaeny o JaHHBIM peaibHBIX TIOXKapoB
NoKa3aja pacxoxenue He 6onee 14 %, a pacueTHast SKOHOMHMS BOABI IPH MHTEPBAJIBHOM OXJIaKICHUH COCTaBMIIA
68 % 10 CPaBHEHUIO C HEMPEPBIBHBIM PEXUMOM.

Hayunas wnHoBu3Ha. BriepBele mpeayiokeHO MaremaTndeckoe OOOCHOBaHHME TaKTHKH HHTEPBAJIHLHOTO
OXJIQXK/IEHHS pe3epPByapOB Ha OCHOBE CTOXAaCTUYECKOM MOJIENTH TETIOBOTO BO3AEHCTBHS, CITydaifHOTO BO3MYILIEHHS
1 MPOCTPAHCTBEHHOT'O paclpe/ieeHNs! PECYPCOB B pE3epByapHOM MapKe.

IMpakTHyeckasi 3HAYUMOCTh. Pa3paboTaHHBIC MOIENM W aITOPUTMBI CO3/IAIOT HayYHO-METOMMYECKYIO
OCHOBY JUUI TIPOEKTHPOBAHMSI OIBITHOTO O0pa3lia MEHOMOABEMHUKA W OOOCHOBAaHUSI TAKTHYECKUX PEKUMOB
PaboThl HACOCHBIX YCTaHOBOK, 00ECIEUMBasi CYIIECTBEHHOE CHIKEHHE PAacXoa BOIbI MPU TYIICHUH 3aTSHKHBIX
MIO>KapOB.

KiroueBble cJI0BA: uHmMepsanvbHoe oxnaxdcoenue; pe3eps8yapHslli napK,; CMOXacmudeckas Mo0elb, Memoo
UBOMOPGPHBIX — NOMOKOGLIX — MoOenel,  OudgepeHyuanvuoe  ypagHeHue  MeXHUKU,  NPOCMPAHCINBEHHO-
pacnpedenennas Cucmema,; Makmuxa myweHust HoNcapos.

s wuruapoBanusi: baxanos M. O., [punuenxo bB.b., Mapeee M. A. OOoCHOBaHHE IapaMETPOB
WHTEPBAIGHOTO OXJIAXKJCHUS pPE3EepBYapOB Ha OCHOBE CTOXaCTHUECKOW MOJENH JIUHAMHKH TEXHHUKH
B IPOCTpaHCTBEHHO-pactipeneneHHoi cpene // Hayunsiit Bectnuk HUM «Pecnmparopy. — 2026. — Ne 3 (63). —
C.95-104. — EDN BDTHEH

Objective. To mathematically justify the parameters of interval cooling for tanks to improve the efficiency of
extinguishing oil product fires at fuel and energy facilities.

Methods. The study is based on a stochastic spatially distributed model of resource flow dynamics developed
using the isomorphic flow model method, including a differential equation for firefighting equipment motion and
an algorithm for controlling the heat balance of the tank wall.

Results. The parameters of the «water supply — pause» cycle for the RVS-5000 tank are substantiated:
permissible pause time — 640 s, supply time — 300 s; Model verification using real fire data showed a discrepancy
of no more than 14 %, and the calculated water savings with interval cooling were 68 % compared to continuous
mode.

Scientific novelty. For the first time, a rigorous mathematical justification for interval cooling tactics for
storage tanks is proposed based on a stochastic model that takes into account thermal impact, random disturbances,
and the spatial distribution of resources in a storage tank farm.

Practical relevance. The developed models and algorithms provide a scientific and methodological basis for
designing a prototype foam elevator and substantiating tactical operating modes for pumping units, ensuring
a significant reduction in water consumption when extinguishing protracted fires.



Keywords: interval cooling; storage tank farm; stochastic model; isomorphic flow model method; differential
equation, spatially distributed system, fire suppression tactics.
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PASPABOTKA UHTEI'PAJIBHOI'O ITOKA3ATEJISI KOMILIEKCHOM BE3OITACHOCTH
YHUBEPCUTETA

DEVELOPMENT OF AN INTEGRAL INDICATOR OF THE UNIVERSITY'S COMPREHENSIVE
SECURITY

Hesb. Teopetndyeckoe 000CHOBaHME U Pa3pabOTKa HHTETPATILHOTO TIOKa3aTelisi KOMIUIEKCHOH 0e301acHOCTH
YHUBEPCHUTETA, a TAKKE CHCTEMbl YaCTHBIX TOKa3aresiel, MO3BOJLSIIOIMX MEPEUTH OT (PparMeHTapHON OLEHKU
OTJEIBHBIX KOMIIOHEHTOB K CUCTEMHOMY PUCK-OPHEHTHPOBAHHOMY MOHUTOPHHTY.

Metoapl. Hcnonp3oBaHbl MeToabl HAOMIONCHHS, aHaIW3a, CHUHTE3a, MOJIEIHMPOBAHMS, HKCIIEPTHOE
paHmXHUpOBaHUE, CTATUCTUUECKHUN aHAITU3.

Pe3yabTarbl. BolieneHbl KOHTYphl KOMIDIEKCHON O€30MacHOCTH: WH(PACTPyKTYpHO-CPENIOBOH, PEKUMHO-
MOOWJIM3ALMOHHBIN 1 COLMAIBHO-TICUXOJIOTMYECKUH, OOBEANHAIOIINE HAIPABICHHUs 00eCTIeYeH s KOMITIEKCHON
0€30MacHOCTH Ha OCHOBE COLIMOTEXHHYECKOTO mmoaxoda. [Ipemiokena cucremMa KOJTMYECTBEHHBIX MOKa3aTesen
KOMIUIEKCHOH O€30MacHOCTH YHMBEPCHUTETA C ONEPAMOHAIM3UPOBAHHBIME (opMynnamMu pacdéra, IIe BECOBBIE
KOd(D(OHUIIMEHTHI OMpeeeHbl METOOM SKCIEePTHOTO PaHKMpOBaHHs. Pa3paboTaH HMHTErpalibHBIA TOKa3aTellh
KOMITJIEKCHOI 0€30I1acHOCTH, TO3BOJISIOIIMI TOMydaTh OOOOIIEHHYIO OLIEHKY COCTOSIHHSI By3a, OTCIIEKHBATh
JMHAMUKY U CPaBHUBAThH Pa3IMYHbIE 00pa30BaTeNbHbIC OPraHM3aLHu.

Hayuynas HoBHM3HA. BrepBple pa3paboTaH WHTETPalbHBIA ITOKa3aTe)ib KOMIUIEKCHOW O€30MacHOCTH
YHUBEPCHUTETA Ha OCHOBE (DYHKIIMOHATIBHON KOHTYPHOU CTPYKTYPBI X CHCTEMBI KOJTMYECTBEHHBIX MOKa3aTeNeH st
nepexozna K pUCK-OpHeHTUPOBAHHOMY MOHUTOPHHTY.

IIpakTnyeckasi 3HauMMocTb. OOOCHOBaHa BO3MOXKHOCTh aBTOMATH3allUM pacuéra MoKas3aTened, ux
WHTETPallMi B SJICKTPOHHBIA JIOKYMEHTOOOOPOT YHHUBEPCHUTETa M B amllapaTHO-IPOTPAaMMHBIH KOMILJIEKC



«be3onacublii ropomy Ui mepexona oT (parMEHTApHOTO BEIOMCTBEHHOTO KOHTPOJA K HEMPEPHIBHOMY PHCK-
OpPUEHTHPOBAHHOMY MOHHUTOPHHTY.
KnroueBble ciioBa: kovniexcras 6e30nacHOCb, YHUGEPCUME, UHMESPalbHblll NOKA3aMelb, MOHUMOPUHS;
coyuomexHu4ecKuil noOxXoo, QyHKYUOHANbHbIE KOHMYPbL; IKCNEPMHOE PAHICUPOBAHUE, YNPAGIEHUE PUCKAMU.
Jna wurupoBanusi: Jlesuna E. FO., Jhooumyes M. B., Konwimoe []. O. Pa3paboTka HHTErpaibHOTO
MoKasaTensl KOMIUTEKCHOH Oe3omacHocT yHuBepcuteTa // Hayuneiii BectHuk HUM «Pecnmparopy». — 2026. —
Ne 3 (63).—C.105-113. —-EDN HPHYVV

Objective. Theoretical substantiation and development of an integral indicator of the university's
comprehensive security, as well as a system of partial indicators that allow the transition from fragmentary
assessment of individual components to systematic risk-oriented monitoring.

Methods. The methods of observation, analysis, synthesis, modeling, expert ranking, and statistical analysis
were used.

Results. The contours of comprehensive security are identified: infrastructural-environmental, regime-
mobilization, and socio-psychological, integrating the areas of comprehensive security provision based on the socio-
technical approach. A system of quantitative indicators of the university's comprehensive security with
operationalized calculation formulas is proposed, where weight coefficients are determined by the method of expert
ranking. An integral indicator of comprehensive security has been developed, allowing to obtain a generalized
assessment of the university's security status, track dynamics, and compare various educational institutions.

Scientific novelty. An integral indicator of the university's comprehensive security has been developed and
substantiated based on a functional contour structure and a system of quantitative indicators for the transition to
risk-oriented monitoring.

Practical significance. The possibility of automating the calculation of indicators, their integration into the
university's electronic document management system, and embedding them into the hardware-software complex
"Safe City" for the transition from fragmentary departmental control to continuous risk-oriented monitoring is
substantiated.

Keywords: comprehensive security, university, integral indicator, monitoring, socio-technical approach,
functional contours, expert ranking, risk management.

For citation: Levina E. Yu., Lyubimtsev M. V., Kopytov D. O. Development of an integral indicator of the
university's comprehensive security. Scientific bulletin of the NII «Respiratory, 2026, no. 3 (63), pp. 105-113.
EDN HPHYVV
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IHNPUMEHEHUME KOHCTPYKTUBHBIX CIIOCOBOB OI'HE3AIIIUTBI
JJISA TIOJIMMEPHBIX 9JIACTUYHBIX PESEPBYAPOB

APPLICATION OF STRUCTURAL FIRE PROTECTION METHODS
FOR ELASTIC POLYMER TANKS



Heab. DKCepUMEHTAILHO OICHUTH BO3MOXKHOCThH IPUMEHEHHS KOHCTPYKTUBHOIO CIIOCO0A TTOBBIIICHHUS
OIHECTOMKOCTH Ha 0a3¢ IIMTOYHBIX U PYIOHHBIX MAaTEPUAJIOB JIJIS 3alUThI SJIACTHYHBIX TIOIMMEPHBIX PE3CPBYapOB
XpaHeHus He)TH, He(TETIPOIYKTOB U APYTHX TOPIOYMX U JIETKOBOCIUIAMEHSIOIINXCS JKUAKOCTEH (32 HCKITIOUCHIEM
CKIDKCHHBIX YTJICBOJAOPOTHBIX T'a30B).

Mertoapbl. Vcrnons30BaH KOMIUIEKCHBIA METON UCCIEAOBAHNS, BKIIIOUYAIOUINNA aHAIN3 HAyYHBIX UCTOYHHUKOB,
MIPOBEACHIE TEOPETUIECKUX HCCIIEAOBAaHMA HAYyYHOW W CIIPABOYHOW JIATEPATYphl IO BOMPOCAM IOBENCHHUS
MONMMEPHBIX ~ MarepuajioB TMpU TMOXKAape ¢ OKCICPUMEHTANBHBIX  HCCICIOBAHUM,  3aKIIFOYAIOIIUXCS
B 3KCIIOHMPOBAHUH 00pa3I0B B OTKPHITOM TUIAMEHH T'a30BOI TOPETIKH C MOCIEAYIOIIEH 00pabOTKOM pe3yIIbTaToB.

Pe3yabrarbl. YCTaHOBIEHO, YTO KOHCTPYKTHBHAS 3alllUTa CYIIECTBEHHO IIOBBIIACT YCTOWYHUBOCTD
MOTMMEPHBIX AIIACTHYHBIX MaTepHajioB K TEIJIOBOMY BO3/IEHCTBHIO. KOMITIIEKCHOE TpHMEHEH e KaOJTMHOBOW BaThI
¢ acOeCTOBBIM IIHYPOM ITO3BOJISIET OOECTIEYUTH OTHE3AIINUTY eMKOCTH ¢ OEH3MHOM, BBITIOTHEHHON U3 TIOJIMMEPHOTO
3MIACTUYHOTO MaTepraia, oT IPSMOT0o OTHEBOTO BO3JEHCTBYUS B TEUEHNE HE MEHee 15 MUHYT.

Hayunas HOBH3HA. DKCTIEPUMEHTAIFHO J0Ka3aHa MPUHIMIHAIBHAS BOSMOXXHOCTH 3((PEKTHBHON 3aIUTHI
ANACTUYHBIX TMOJMMEPHBIX pe3epByapoB (Hampumep, u3 PP miactuka, [IBX M aHaIOrMUHBIX 1O CTPYKTYype
MIOJIMMEPOB) OT JUTUTEIHHOTO TETUIOBOTO BO3IEHCTBHSA (HE MeHee 15 MIUHYT) ¥ KOHTAKTHOTO OTHEBOTO BO3/IEHCTBHA
ITyTeM MPUMEHEHHS KOHCTPYKTHBHOW OTHE3AIUTHI C NCTIONF30BAaHUEM KAOJTMHOBOM BAaThI B COYETAHNH C aCOECTOM
(acOecTOBBIM LIHYPOM).

IpakTuyeckasi 3HAYMMOCTb. Pe3ynsTarsl HCCIENOBAaHUN ITO3BOJSIOT PACIIMPHUTH CIIEKTP MPUMEHEHHUS
ANACTUYHBIX TIONMMEPHBIX pE3epBYapoB Ul XpaHEHHs He(TH, HEPTENPOAYKTOB U JPYTMX TOPIOYMX
1 JETKOBOCILIaMCHSFOIIIUXCS )KPI[IKOCTCf/i (33 HCKITFOUCHUEM CKMIKCHHBIX YITICBOOOPOIHBIX r33013), B TOM 4YUCJIC
obecrieunBaTh OE30MACHOE XpaHEHHE yKa3aHHBIX BEHIECTB B HECKONBKUX pe3epByapax, OObEAUHEHHBIX B OTHY
IpyIIy.

KiroueBble ci10Ba: nonumepHvill 31ACHMUYHBIL pe3epsyap, KOHCMPYKMUBHAS OSHe3auumd, meniogot
NOMOK, 02Hesoe 8o30elicmaue; Xpanenue Hedhmu U HepmenpooyKmos.

Jna murupoBanusi: Kpacuwos A. B., Cymmanoe P. M., Omun H. A., Hoemvbaesa /. U. Tlpumenenue
KOHCTPYKTHUBHBIX CTIOCOOOB OTHE3AIIUTHI IS IIOJTMMEPHBIX AJIACTHYHBIX pe3epByapoB // Hayunsiii BectHrnk HAN
«Pecrmmparopy. —2026. — Ne 3 (63). — C. 114-120. — EDN FKJYZI

Objective. To experimentally evaluate the feasibility of using a structural method for increasing fire resistance
using slab and roll materials to protect elastic polymer storage tanks for oil, petroleum products, and other
flammable and combustible liquids (excluding liquefied petroleum gases).

Methods. A comprehensive research method was used, including an analysis of scientific sources, theoretical
studies of scientific and reference literature on the behavior of polymeric materials during fire, and experimental
studies, which consisted of exposing samples to the open flame of a gas burner, followed by processing the results.

Results. Structural protection was found to significantly increase the thermal resistance of elastic polymer
materials. The combined use of kaolin wool and asbestos thread ensures the resistance of a gasoline tank made of
elastic polymer material to direct fire for at least 15 minutes.

Scientific novelty. The fundamental possibility of effective protection of elastic polymer tanks (for example,
made of PP plastic, PVC and polymers with similar structure) from long-term thermal exposure (at least 15 minutes)
and contact fire exposure by using structural fire protection using kaolin wool in combination with asbestos
(asbestos cord) has been experimentally proven.

Practical value. The research results allow for an expanded range of applications for flexible polymer tanks
for storing oil, petroleum products, and other flammable and combustible liquids (except liquefied petroleum gases),
including ensuring the safe storage of these substances in multiple tanks combined into a single group.

Keywords: flexible polymer tank; structural fire protection, heat flow; fire exposure; storage of oil and
petroleum products.

For citation: Krasnov A. V., Sultanov R. M., Olin N. A., Idelbacva D. 1. Application of structural fire
protection methods for elastic polymer tanks. Scientific bulletin of the NII «Respiratory, 2026, no. 3 (63),
pp. 114-120. EDN FKJYZI
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PASPABOTKA MOJIEJIA TPEHAXKEPA IS OTPABOTKH MPAKTUYECKHUX HABBIKOB
BOJOJIA30B

DEVELOPMENT OF A MODEL OF A SIMULATOR FOR PRACTICAL SKILLS TRAINING
OF DIVERS

Heas. [loBeimenne 3pekTHBHOCTH TOATOTOBKY BOIOJIA30B 33 CUET MPAKTHUECKOW OTPabOTKH KITFOUEBBIX
HaBBIKOB Ha pa3pab0TaHHOM MOOHIEHOM TPEHAKEPHOM KOMILIEKCE.

Mertoapbl. [IpriMeHEH KOMILIEKCHBIA METO HCCIIEA0BAHNS, BKIFOYAIOIINI aHATIN3 TUTEPATyPHBIX ICTOYHUKOB
Y HOPMAaTHBHBIX JJOKYMEHTOB B 00JIaCTH MOATOTOBKH BOJI0JIA30B, JICTAIBHBINA 0030p COBPEMEHHBIX TPEHAKEPHBIX
BOJOJIAa3HBIX KOMILIEKCOB.

Pesyabrarbl. Pazpaborana KoHCTpYKIMST MOOHIBHOTO, COOPHO-Pa30OpHOTO BOJONA3HOTO TpEeHaXEPA.
[penioxkena Monelb OLCHKH 3P(EKTUBHOCTH, OCHOBAHHAs Ha IICJICBON (DYHKIIMH MAaKCHMMH3AIMU MPHUPOCTA
KOMITIEKCHOTO TIOKa3aTelsl, YTO ITO3BOJISIET KOIMYECTBEHHO OOOCHOBATh IPEUMYIIECTBA TPEHAXKEpA Iepen
TPaMITMOHHBIMU METOAMHU O0YUEHHsI ¥ APYTUMH KOMILICKCaMHU.

Hayuynasi HoBu3Ha. Pa3pa0orana monenb MOOHIBHOTO, COOpPHO-Pa300pHOTO TPEHAKEPHOTO KOMILICKCA,
VHTETPUPYIOIIETO 30HBI [T OTPAaOOTKH KITFOYEBBIX HABBIKOB BOJOJIA3a W (hOPMAITM3AIINK TTPOIIECCa OLEHKH €T0
3 GEKTUBHOCTH, YTO MO3BOJISICT CUCTEMHO TOIOWTH K ONTUMHU3AIINH, KAK KOHCTPYKTHBHBIX PEIICHUN TpeHaKEPa,
TaK U METOIUK €T0 IPUMEHEHHS.

IpakTnyeckas 3HAYUMOCTb. Pa3paOboTaHHBIN TpeHaXKEP W METOJMKA €r0 OIEHKU BHEAPEHHI B YUeOHBIN
mporiecc Axamemun rpaxaaHckon 3ammtsl MUC Poccum, 9TO TO3BOJISIET MOBBICHTH KA9€CTBO IMPAKTHUECKON
TIOITOTOBKH BOZIOJIA30B, COKPATUTH BPEMSs OCBOEHHSI CIIOXKHBIX OTIEpaIlii ¥ TIOBBICHTH OO YPOBEHb TOTOBHOCTH
BOJIOJIA3HBIX CHIEIMAICTOB.

KirueBble c¢ioBa: 60001a3, 60001a3HAsE NOO20MOBKA;, MPEHANCEPHDIIL KOMIIEKC, MOOUWILHOCb,
aphexmusrocmo 00yHeHUst;, KOMIIEKCHBII NOKA3AMENb.
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Objective. Improving the effectiveness of diver training through the development of a mobile simulator
complex.

Methods. A comprehensive research method was applied, including an analysis of literary sources
and regulatory documents in the field of diver training, and a detailed review of modern diving simulator complexes.

Results. The design of a mobile, collapsible diving simulator has been developed. An effectiveness assessment
model based on the objective function of maximizing the increase in a complex indicator has been proposed,
allowing for quantitative justification of the simulator's advantages over traditional training methods and other
complexes.

Scientific novelty. It consists in the development of a model of a mobile, collapsible simulator complex
integrating zones for practicing key diver skills and in formalizing the process of assessing its effectiveness, which
allows for a systematic approach to optimizing both the simulator's design solutions and its application methods.

Practical value. The developed simulator and its assessment methodology have been implemented in the
educational process of the Civil Defence Academy of EMERCOM of Russia. Their use improves the quality of



practical training for divers, reduces the time for mastering complex operations, and increases the overall readiness
level of diving specialists.
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