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Annomayusa. IIpon3onuio BoO3ropaHye TOMINBA, [10M1aIaBLIET0 HAa TOpsAYUe eTally TJ1aB-
Horo jaBuratesns. TorauBo nomnanano npu padoTe IBUraTess Yepe3 pa3pylieHHbIH IIJIaHT M0/-
Boja tomuB K THB/I. beutn pe3kue mynbcanuu AaBI€HUS, KOTOPBIE HE CIVIAKUBAIINCH BO3-
OYUIHBIM JeMII(pEPOM B CUCTEME, TaK Kak OH He OblI 3amosiHeH Bo3ayxoM. lllnmaHr moasona
tormBa K THB/[ uMen mexaHndeckoe MOBPEXICHHUE U3-3a ynapa ocTpeIM npeamerom. [Ipu
paboTe 1u3enst NpUCTaIbHBIA KOHTPOJIb 32 paboToi 1aHra He Bejicsd. B cucteme nucnomnb3o-
Bajicd Ma3yT, NOJOTPEThI TepMaIbHBIM MaciioM 10 Temnepatypsl (110 + 112) °C. Temnepa-
Typa BCHbIIKK ToruuBa paBHa 110 °C. B ycnoBusAX pe3Kux MylbCalvil JaBIeHUs TOIUIMBA U
BBICOKMX TEMIIEpaTyp IPOU30LUIO JaJbHEHIIEE Pa3pylleHHE TOIUIMBHOIO IIJIAHTa B MOBpE-
XKIEHHOM MECTE, U TOIIJIMBO HA4aJIO0 BBITEKATh HA TOPSIUME I€TaIM JU3ETs U CAMOBOCIUIAMEHHU-
nock. BHeniHe 310 BhINIAAENO0, Kak OyATO ropeina Bes Ipasas cropoHa ausens. Cpasy mocie
BO3TOpaHUs TOIIMBA ObliIa TEPEKPHITA €r0 [10/1a4a, 3arepMETU3UPOBAHO MALTUHHOE OT/AENIEHUE
U 3ajieiicTBOBaHa cucTeMa 00bEMHOIO TYIIEHHs yIieKUcabIM razoM. [Ipouece npekpaiieHus
TOpeHus He OBICTPBIH, TOCIEICTBUEM TOKapa ObLIO BEITOpaHHE BCEH MPaBOI CTOPOHBI U3EIIs
B paitone pacnonoxxenuss THB/I. ITonaua yrinekucioro rasa B MalimHHOE OT/IeIeHUE Oblia d¢-
(EeKTUBHOM, HO, K CO’KAJIEHUIO, ITPHBEJa K THOEIH YeTI0BEKa.

Knrwoueswvie cnoea: noxap B MalIMHHOM OTJICJIEHUH, THOENb YeJIOBEKa, pa3pylIeHUe Me-
TaJUIMYECKOW OIIIETKHU, MOMNaJaHue TOIJIMBA HA TOpsiuMe JIeTalH, BOCINIAaMEHEHHE TOIINBA,
BUOpaLMsL, THIPOYAAPHI, YIIIEKUCIOTHOE TYIIEHHE
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An accident in the engine room of motor of ship «Sea Champion» resulted
in the death of person
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Abstract. There was a fire in the fuel that was getting on the hot parts of the main engine.
The fuel was getting in during engine operation through a broken fuel supply hose to high-
pressure fuel pump. There were sharp pressure pulsations that were not smoothed out by air
damper in the system, since it was not filled with air. The fuel supply hose to high-pressure fuel
pump had mechanical damage due to blow from a sharp object. During the diesel operation, the
hose operation was not closely monitored. The system used fuel oil heated by thermal oil to a
temperature of (110 + 112) °C. The flash point of the fuel is 110 °C. Under conditions of sharp
fuel pressure pulsations and high temperatures, further destruction of the fuel hose occurred in
the damage area and fuel began to flow out onto the hot diesel parts and spontaneously ignited.
Externally, it looked as if the entire right side of the diesel was burning. Immediately after the
fire, the fuel supply was shut off, engine room was sealed and the carbon dioxide volumetric
extinguishing system was activated. The process of stopping the fire is not fast and the conse-
quence of the fire was the burning of entire right side of diesel in the area of the fuel injection
pumps. The supply of carbon dioxide to the engine room was effective, but importunely, led to
the death of person.

Keywords: fire in the engine room, man killed, destruction of metal braid, fuel getting on
hot parts, fuel ignition, vibration, hydraulic shocks, carbon dioxide extinguishing
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BBeaenne

[Ipyn BO3HMKHOBEHUHW aBapUIHOW CHUTYyallMM B MAIIMHHOM OTJIEJICHUW OYEHb BA)KHO, YTOOBI
YICHBI DKUIaKa yMENU aJeKBaTHO AeicTBOBaTh. Ho Oosee BaxHO, YTOOBI OHU HE JIOMYCKAIH BO3-
HUKHOBEHUE Takoil cutyanuu [2, 5]. HecMoTpsi Ha MHOKECTBO MHCTPYKIUM U MPABUII, TAKOE MHOTAA
npoucxoauT. Tak, Hanpumep, Ha T/X «Cu UeMIHOH» BO3HUK MOKap B MAIMHHOM oTaeneHun. Crap-
IIMI MEXaHUK MPUBEN B ICHCTBHE YTIIEKUCIOTHYIO CUCTEMY 00BEMHOTO MOKAPOTYIIIECHHUS, YTO B JIaH-
HOM clTy4yae B 0OIIeM-TO ObUIO MPaBUIBLHO, HO CBOEBPEMEHHO HE TIOKMHYI OXpaHsIeMOe MOMEIICHHE
¥ TIOTHO BCIIEJICTBHUE OTPABIICHUS YTJIEKUCIIBIM Ta30M.
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CyOoeb/e 3Hepeemu4ecKkue ycmaHo8KU U ux afieMeHmsbl (ZﬂaSHble u ecn0Moaameanb/e)

Puc. 1. Bua Ha nBuraTens B MeCcTe BO3TOPAHUS MTOCIIE MOXKapa
Fig. 1. View of the engine at the place of ignition after the fire

Boznukaer Bonpoc «lloyemy BO3HHK MOXKap B MAIIMHHOM OTJEIEHUU U MOXHO OBLJIO €r0 HE
JOMYCTUTB?»

KoHcTpyKkTHBHBIE 0CO0€HHOCTH CHCTEMbI TOIIHBONIOAAYH

Ha nannoit mogudukanuu asurarens mapku Ctpok Becmyp 410 A momHOocThIO 2940 KBT 3a-
MOPHBIX KJIAIIaHOB I€pe] NUIAHTaMM IIOAA4Yu TOIUIMBA K TOIJIMBHOMY HAcCOCY BBICOKOTO JIaBIICHMS
(THBM) e nmpexycmotpeno. [1oaToMy mpu mpopbIBe TOTUTMBOTIOIBOISAIIETO MIJIAHTA TMPOUCXOIUT
CaMOMPOM3BOJILHOE UCTEUEHUE TOIUIMBA 10 cOpoca JIaBIeHUs TOIUIMBHOM Maructpaiu. s 3aMeHbl
TOIUIMBHOTO IIJIJaHTa He00X0IMMa OCTaHOBKA JBUTATEs.

B xadecTBe TOIUIMBA AJIS [VIABHOTO JIBUTATENs UCIONIb3yeTcss Ma3yT Mapku M100. Masyt st
nogaun B THBJI momwken umMeTh HEOOXOAMMYIO BSI3KOCTh, YTO 00ECTIEUNBACTCS TTOJOTPEBOM €T0 JI0
temnepatypsl 105-120 °C. Cpennsis Temneparypa Ma3zyTa, IpOXOASIIEro Yepe3 TOIUIMBHBINA UIAHT
nonasoja ToruBa kK THB/I, cocrasnsier 110112 °C. [Ins npenoTBpalieHust 3arycTeBaHus TOIIMBA
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JpeHa)KHAasi CUCTEMa MOJI0OTPEBAETCS TEPMAJIbHBIM MAcJIOM, paboyast TeMIlepaTypa KOTOPOTO Haxo-
mutcs B ipeaenax 170—175 °C. Taxxe BOMM3M muianra nmoasoaa tommuea K THB/I HaxoauTes nuau-
KaTOPHBIM KpaH, KOTOPBIM MMEET BBICOKYIO Temueparypy. [laBieHue Tomimsa B HUPKYISIUOHHON
cucreme cocrasisier B cpeanem 0,35 MIla. CriaxxuBaHue nmyJibCalldii 1TaBJICHUS TOTJIMBA OCYIIECTB-
nsieTcs neMidepoM WM YPaBHUTEIbHOM IUCTEPHOM, KOTOPHIE TOJKHBI 3aIIOTHIATHCS BO3TyXOM.

Temneparypa Benbimku Mazyra M100 cormacao 'OCT 10585-99. nomkHa OBITH HE HUXKE
110 °C [7].

IIpenmecrByomue aapum padoThl

B Hauane aBrycra peMoHTHOM Opuraoi Obut mpousBenéH npodunaktuyeckuii peMmoHT THBJ]
Ne 2 o npuuunne 3aenanust TOrIMBHOM peiiku Hacoca. THB/I Obin pazoOpan, o4YHILEeH U IPOMBIT.

Onnako B nemrmdepe Ha koyuiekTope noxaun tormBa kK THB/JL oTcyrcTBoBan Bo3nyx. M3-3a
OTCYTCTBHUSI BO3/lyXa B JIeMII(hepe B TOIJIMBHOM KOJUIEKTOPE IPOUCXOMIIA pe3Kas IyJibcallus AaBiie-
Hus ToruiBa. Hanmuue Bo3ayxa B Aemmdepe mnepea 3ayckoM BaxTeHHas CIyx0a He MpoBepuia, a
CTapIINKA MEXaHUK HE MPOKOHTPOJIUPOBAII ITU ACUCTBUS.

BrisiBieHMe IPUYUHBI BO3TOPAHUSA

BriocnencTBuu 17 BBIABICHUS MPUYUHBI BO3rOpaHUs Obljia MPOBEIEHA OMPECCOBKA TOILITUB-
Horo nuianra noasojaa Tomwmrea kK THB/I munmunaapa Ne 2 rmasuoro neurarens (I'Jl) u ooHapyxkeHO
MOBpEXKAeHHE (ITOPbIB) OPOHHUPOBAHHOTO NUTAHTa Ha paccTossHUM 20 MM OT (uiaHIla TOTUIMBHOTO
Tpybonposoaa k THB/I.

OcMOTp MOBPEXAEHHOTO TOILNIMBHOTO IIJIaHra nojsoja torua K THB/I nununaapa Ne 2 no-
Ka3aj ClIeIyrouiee.

1. ITo KOHCTPYKIIMH LIUIAHT PE3UHOBBIN B METAJUIMYECKOM OTIIETKE C HEPa30OPHON MeTaInye-
CKOH 3aJIeJIKOM IO KOHIIaM.

2. HapyxHblif AMaMeTp [UTaHTa Mo OrIETKe cocTaBiusieT 12,5 MM. DTOT AuaMeTp HabroaaeTcs
10 BCel JNMHE NUIaHra 0e3 BUAMMBIX CJIeI0B JeopMallui METAJUIMYECKON OTUIETKU U MPU3HAKOB
pa3nyTHsi, KOTOPbIE MOTYT MPOU30UTH OT HEIOIYCTUMO BBICOKOT'O JABJICHUSI.

3. BoisgBieH nonepeyHblid AePEKT pa3pyleHUs] METAJUTMUECKOH OIIETKH, KOTOPHIM HaXOIUTCS
Ha paccTosiHuU 14 MM OT Kpas 3aaenku nuianra. /[nunHa nedekra cocrasiseT nopsaka 17 M (He-
MHOT'O MEHbIIIE AJTUHBI JYTH 110 METAJUIMYECKOH OIIETKE).

4. 3mepeHne HapyKHBIX TUaMETPOB B 30HE MOBPEKICHUS MOKA3aJI0, YTO B HAMPABICHUH 110
negexty nuametp cocrasisger 10,3 MM, a B nepneHIuKyIsspHOM Hampaienun — 14,4 mM. Taxoe
HampalieHue JAeGopMaIii IIIaHTa B 30HE pa3pylIeHUs] He MOKET ObITh OOBSICHEHO MPEBHIIICHUEM
BHYTpPEHHEro JaBieHus. TakuMm o0pa3oM, MEpBONPUUYMHON MOBPEXKACHUS SIBISIETCS BHEIIHEE BO3-
JEICTBHE, IPUBEALIEE K PA3PYIICHUIO METANINYECKON OIUIETKH.

5. Ilpu orcyTrcTBUU BO3MyXa B Aemidepe cuctema nojasoja toruea k THBJI moasepraercs
MOBBIIIEHHOW BUOpAIMK U THAPOYAApaM, YTO U MPUBEJIO K pa3phIBy INIaHTa B paliOHE pa3pylIeHUuN
OT BHEIITHETO BO3ICHCTBHS METAITHUSCKOM OIUIETKH [4].

PasBuTne aBapuu

BcenenctBue pa3peiBa ulaHra B pailoHE pa3pylIeHUH OT BHEIIHETO BO3ACHCTBUSI METaInye-
CKOM OIIETKH W3-3a THUAPOYIAPOB U BUOpAIIUU TOIUIMBO CTAJO JIUTHCS HA TOPSYHE MMOBEPXHOCTH
Bo3sie THB/I — nnaukaropHselil kpad u T.1. [Iponsonuio camoBociiiaMeHeHUE TOIUINBA, U €r0 rope-
HUE TIO/IJIEPKUBATIOCHh HEMTPEPHIBHBIM MOCTYIUICHUEM CBEXHUX MTOPIMIA TOTUIMBA U3 CUCTEMBI ITOIBOIA
toruBa Kk THBJI, koTopoe mpekpaTHioch TOJBKO IMOCIE OCTAHOBKHU TOILTMBOIOAKAYMBAIOIIETO
Hacoca B cOpoca JaBJeHUs B CUCTEME. DTOT MPoIecc He OBICTPHIN, UTO U MIPUBEIIO K OTPEICTEHHBIM
pa3pylIeHHsIM Ha noBepxHocTH au3ens (puc. 2) [3]. Kak BugHO U3 puc. 2, OroHb OXBATUJI BCIO TTpa-
BYIO CTOPOHY JAM3€JIs, M BHEITHE 3TO BBHITJISAIEIO TaK, Kak Oy/ITO TOPEI BECh TU3Eb.

214



Cydosble sHepaemuyecKue ycmaHo8KU U UX 3fieMeHmbl (2r1aeHblie U 8crioMo2ameribHble)

Puc. 2. Beiropanue qu3enst Co CTOPOHBI [TOAa4y TOTLIHMBA
Fig. 2. Diesel burnout from the fuel supply side.

IIpekpaleHuto ropeHust Takxke CriocoOCTBOBAJIA M01a4a YIVIEKUCIIOro ra3a B MalllMHHOE OT/e-
JeHue. J1o OblT 0IMH U3 Hanbosee H3PPEKTUBHBIX CIIOCOOOB TYLIEHUS M0XKapa B MAIIHHHOM OT[ie-
neHuu. Mcnonap3oBaHue CHUCTEMBI YIIIEKUCIOTHOTO TYIIEHUs ObUIO 3(()EKTUBHBIM, HO, K COXaJe-
HUIO, IPUBEJIO K rMOeNn YenoBeKa.

3akiil0ueHue

W3 BBIIIEN3110KEHHOTO CIIEYET, UTO LIETb OIMOOK YeIoBeKa MpUBeNIa K aBapuu, a UMEHHO [ 1,
6]:

1. XaynaTHOCTh MPU PEMOHTE, KOT1a (YMBIIIUIEHO/HE YMBIIICHO) Obljla TOBPEXKIeHAa METAIIIHU-
yeckas OIUIeTKa HutaHra noasojaa tromuea k THB/L [6].

2. [lepen 3amyckoM qu3ens He ObLTO MPOBEPEHO 3aMOTHEHUE BO3TyXOM JieMIi(hepa TOTUIMBHON
CUCTEMBI.

3. [Ipu paboTe nu3erns He yaeaeHo MOBHIIIICHHOEe BHUMaHue K padote arperara (THB/I mumun-
npa Ne 2), kKoTopslii moaBeprest peMoHty [3].

4. He BeimosiHeHa HeMeIJIeHHO KoMaH1a «BauManne! Yrnekucisiii ra3! [lokuHyTh MaimHHOE
oT/ieJieHue! » Mmoce 3anycKa yriaeKUCIOTHON CUCTEMBI MOKapOTYILICHHUS.
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