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C TokonpoBoAALLMM
TpybonpoBoaom
Oe3onacHee U nerye
Making Fuel Flow Safely
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[1penoTBpalleHne noxapa

)

[Moxap Ha 3anpaBOYHON CTaHLUMM HYXXHO nNpefoTBpawatk. [Mpu paboTe ¢ Tonnmeom Bcerga
NMEETCS PUCK CO3[aHus BOCMaMeHsieMon cpefbl. [ogoOHO ToMy, Kak Ha TEPPUTOPUN CTaHLUK

HE pa3peluaeTcd KypeHne uin OTKprTbIl7I OlFOHb, OOJIXHbI YCTPAHATLCA BCE OCTallbHbl€ NCTOYHUKA
3axuraHms. K HMM oTHocATcs pa3paabl CTaTndecKoro anekTpnyecTtBa Ha npegmMertax Uunmn nraax.
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[Moxxapbl Npy HENPOBOAALLMX TPybax

Moxapbl Npu cnuBe Yepes HeToKonpoBoAasLUue
TPyOblI

Moxkapbl cry4yaroTcs BO BPEMS UMM MOCTIe HaMOMHEHWS! MOA3EMHbIX
pe3epByapoB. B TskenbIx criyyasix NofiHoMacLITabHbIN noxap
pasBMBaEeTCs, Korga napbl TONMBA BOCMITAMEHSIOTCS paspsaoM
cTaTUyeckoro anekTpuyecTea.MHorga noxap 6biBaeT orpaHuYeHHbIM

N npekpallaeTcs, korga napoB UMW K1cnopoaa Ans ero nogaepXaHus
6onblue HeT. [NMoxapam Npu 3anpaBke UHOMOA NPEALIECTBYIOT 3BYKU
MOTPECKMBAHMS UMW NMOXIOMNbIBAHUS OT Pa3psiAoB BHYTPU UM CHAPYXXu

CINUBHBIX NIUHUA.

Moxapbl NPy 3anpaBke MOryT OTMNyrMBaTb KMMEHTOB UMK BECTU K
BpeMeHHOMY 3akpbiTto ASC Ha BpeMsi paccrefloBaHusl, BHEAPEHUS
HOBbIX Mep Ge30MacHOCTUN UMK PEKOHCTPYKLUUW. Bogutenu rpy30BMKoB
MOryT OTKa3aTbCs 3anpaBseTcs Ha CTaHUMSX, rae Npon3oLLnN
HecyacTHbIe cryyYau Unu rae MMerTcs Npu3Haky Npobrnem co

CTaTU4ECKNM IIEKTPUNHECTBOM.

3BECTHbI COTHW NOXAPOB Mpu 3anpaBke, HEKOTOPbIE U3 KOTOPbIX ObInK
3ahUKCUPOBaHbl JOKYMEHTaNbHO 1 paccrnenoBaHbl.

Moxapbl B Wwaxrtax
C HenpoBoOAALWMMUN TPyO6amu

Moxapbl B LWaxTax NPOUCXOAAT pexe, YeM noxapbl Npu 3anpaske,
HO OHW MOTYT CNy4MTbCS BO BPEMSA OCMOTPA, PEMOHTa 1Unu
TEXHUYECKOro obCnyXmBaHMs LWaxT Ha pesepByapax, cogepxaLimx
nponuToe TONMMBO UNK ero napbl. Mexay 3apstkeHHbIMK
npegmeTammn BHYTPY LLAXTbl U YENOBEKOM, BOLLEALUNM B Hee, Unu
WNHCTPYMEHTOM, KOTOPbIN OH NPUHEC C COBOMN, MOXKET MPOU3ONTH
pa3psid, KOTOPbIN BOCMIIAMEHUT OrHEOMNAaCHYo cpeay.

JTtobon noxap B 3aMKHYTOM MPOCTPAHCTBE MOXET UMETb TSXKenble
nocrneancTBusl, U ero HECOMHEHHO HY)XHO n3berartb.

dPaKTopbl pUcka

K (*)aKTOpaM, NOoBbILWIAKLWMM PUCK NOXKapOoB OT CTAaTU4YECKOro arnekTpmnyecTtea, OTHOCATCA crnenyrowimne:

* Vlcnonb3oBaHne HEMPOBOASALLNX TPYyO

(MpeanonoXnTensHo)
» bornbLlas ckopocTb ABMXEHUS TOMMBaA
* TonnnBO C HM3KOM NPOBOAMMOCTbLIO

» KayecTBO TOMMMBa U COAepKaLlnecs B HEM

3arpsi3HeHns
» Cyxou Bo3ayx

* TypOyneHTHOCTb, BbI3BaHHAs KONeHaMu,
nepexogHukamMmu, punsTpamu 1 nnameracuTensiMmm
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3apsigka HenposoaAWwmx Tpyo

MNpwn gBMXXEHUN TONMMBA C HU3KOW NPOBOAMMOCTbIO

B HEMPOBOASALMX TpybOax reHepupyeTca 3apss
CTaTUYEeCKOro anekTpuyecTsa. Tonnmeo Oyget
npuobpeTaTtb NONOXUTENbHbIV 3apsid, a CTeHKa TPyObl
— oTpuvuaTenbHbIN.

MockonbKy 3apsia CTEHKM TpyObl HVUKYdA HE OTBOAMUTCS,
oH ByneT HakannueaTbCs, Noka GyaeT NPoaoMmKaTbCs
ABV)XEHVe Tonnmea.

Mexay 30HamMu CTEeHKM TpyObl C Mexay oTpuLaTesibHO 3apsKeHHOMN Mexgy oTpuuartensHO
pasnuyHbIMUK 3apsigamu. TpyboMn 1 NONOXUTENBHO 3apshkeHHon Tpybon u
3apsKEHHbIM TOMMNBOM. 3a3eMreHHbIM NPOBOAHUKOM.

Mepbl npeaoCTopoXHOCTU ANA npeaoTBpalleHuns OMacHOCTEN, CBA3aHHbIX CO
CTaTU4eCKUM INEeKTpn4eCcTtBOM, NnNpu norib3oBaHNN HenpoBoAaALINMU prGaMVI

Ecnn HecMOTpsi Ha U3BECTHbIV PUCK Bbl PELLUTE NOMb30BaTbCs HenpoBoaALMMKU Tpybamm, TO HYXXHO ByaeT
NPVHATE Mepbl NPEeOOCTOPOXHOCTK, NepedncrieHHble B ctaHgapte IEC (M3OK) TR 60079-32.

U3berante Hapa3eMHbIX TpybonpoBoaoB

* [lepen Tem, Kak HayaTb OBWXEHWEe TONNMBa, BCcerga 3acbinanTte Tpyobl
CBEpXy rPyHTOM

» CTapanTtecb, YTOObI TPyObl BHYTPU LLUAXT U HanNMBHbIE KaMepbl ObINKn Kak
MOXHO KOopoue

OrpaHuumMBanTe CKOpPOCTb ABMXEHUA TOMNNMBA
» Obpa3oBaHMe CTaTMYecKoro 3apsifa NoBbILLAETCS C POCTOM CKOPOCTU
* [logaepxnBanTe CKOPOCTb TONNMBa HUXe 2,8 m/c

U3berante TypObyneHTHOCTHU
* TypByneHTHOCTb yBeNuYMBaeT 3apsag

° r]OJ'Ib3yI7ITer nramMeracutendavmm mnnun (*.)I/IJ'IpraMI/I TOHKOWM OYUCTKM TOSTbKO

nocne TwarternbHOro paccMoTpeHunsa
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NHayumpoBaHHbIW 3apag npy nonb30BaHNK
HenpoBoAALWLMMN Tpydamum

Cratuyeckue 3apsagbl B Tpybe cosgatot
aMneKTpocTaTUyeckoe nore, U B HaXoASLINXCS B 3TOM
rone TOKOMPOBOAALLMX NpeaMeTax UHAYLMpYyeTcs
3apsaq.

MHayumpoBaHHble 3apsifbl MOTYT paspsiaTbCs UK Ha
OpYyrve HecoeqUHEHHbIE C HAMMW NPOBOAHUKM CUCTEMBI,
WINN Ha MHCTPYMEHT, UK Ha YeroBeka, HaxoasLerocs

Paspsa mexay aByms

HecoeaANHEHHbIMN

no6nmnsocTu.

Pa3psag Ha pyYHOW MHCTPYMEHT

nnun 4yernoseka.

TOKonpoBOoOALWLMMNU NpegMeTaMn.

YcTtaHOBUTE Ha CIIMBHbIX JIMHUAX npenoxpaHuTesibHble KranaHbl

* YcTaHoBWTE NpedoxpaHnTerbHble KrnanaHbl Ha BCeX HEMPOBOASLLMX CIMBHbIX JIMHUAX

* MpeanoytuTenbHbl CONOKMPOBaHHbLIE CUCTEMbI, NMPeOTBpaLlatoLLne nonagaHue
BO34yXxa B CIIMBHYO Tpyby

CoeguHeHue U 3a3emMrieHue
° COG,ELI/IHI/ITe M 3a3eMIinTe BCe U30JTIMpoBaHHbIE TOKOMNpoBOoAALLME NpeaMeTbl B

Laxrtax n CriMBHbIX KamMepax

N3onsauus

» Ecnu coeavHeHne npakTuyecku HelenecoobpasHo, NOMHOCTLIO N30MUPYMTe, YTOObI
npenoTBpaTUTb UCKPbI

 BcTaBbTe 3arnyLukM ¢ NacTMacCoBbIMU FONOBKaMM Arlsi CBAPHBLIX MYdT, M3rOTOBIIEHHBIMM

13 MaTtepuana, 06ecrnednBatoLLEro JONTOBEYHYIO U30NSALMIO OT paspsiaoB

OcMoTpuTe 1 NpoBepbLTe 3a3eMrieHne

* 3a3eMneHns JOMKHbI OCMaTpMUBaTLCS U Nepuoamnyeckn ucnblToiBatecs 1 pas B roa

» Kpome Toro, 3a3emMneHusi crieqyeT ocMaTpuBaTbCs U UCTbITLIBATLCS MO OKOHYaHUM
BCeX paboT B LLaxTax UMM Ha CIMBHbIX TOYKaXx

» CoeIMHeHWs1 3a3eMneHU A MOryT NOABEPraTbCs BO3AEWCTBUIO KOPPO3UH

 Ha 3a3emnsioLmx npoBoAHMKax MOryT NOSIBUTLCS 3a3yOPUHBLI, OHU MOTYT GbiTb

noBpexaeHbl, a X coegunHeHna MmoryTt OCJ'Ia6HyTb
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TokonpoBoasLme TpyObl YCTPaAHSAKOT ONMacHOCTb
CTaTU4YECKOro 3NeKTpnuyecTBa

Mcnonb3oBaHue TOKOMNMpoBOOALLMX nNiacTtMacCoBbIX pr6

YCTpaHAeT ONnacHOCTb CTaTU4eCKOro anekTpmnyecrtaa.

B TOKOMNnpoBOOALLNX pr6ax reHepunpyeTca O4eHb

HebonbLLon 3ap4dn CTaTUu4ecKoro arnekTpunyectsa, 1 BCe

3TN 3apdAabl Cpa3y XXe yXoOAT B 3eMJTH0.

HeT HakonneHus 3apsigoB, a pUCK MHAYLMPOBaHMUS
3apsiO0B 1 NOSIBNEHUS pa3psiioB PaBeH HYrHo.

JlerkocTb MOHTaxa

MoHTax TokonpoBoasLmx Tpyd KPS ouyeHb nerok. B
KaKOoM CTbIKe YCTaHaBMMBalOTCs TOKONPOBOASLLNE
coeauHuTenu, 4To obecnevmBaeT NPOBOANMOCTb OT
O[LHOrO KOHLA 4O ApYroro.

HeT cneumnanbHbIX 3a3eMfeHUN UNn mep
npeaoCcTOPOXKHOCTHU

TokonpoBoadawas Tpyba 3azemneHa B cuny

cBoen KOHCTPYKUUWN, KaK TOJIbKO ee noacoeguHunm

K KOHEYHbIM ToYKkaMm. Het H606XOJJ,VIMOCTI/I HUN B
coeanHeHnn, H1 B 3a3eMIieHnn ToKonpoBoaALLNX
npeamMeToB B LLaxTax Uin CrimBHbIX KaMepax. MeHbLue
pa6OTbI 1N BO BpEMA MOHTaxXa, U nocrie Kaxanoro
TEXHNYECKOro 06CnyXnBaHns, MOAEPHM3ALMN UK

PEMOHTA.

HeT nepunoanyecknx ncnbiTaHumn
HeT HeO6XO,EI,VIMOCTI/I B nepnoany4ecknx ncnbitTaHnUAX

NPOBOAMMOCTU TPYObl UM B KOHTPOJE 3a3eMITEHUN.

TokonpoBogsLme csoncTsa Tpybbl ocTaHyTCA
Ha Becb ee 30-NeTHUN rapaHTUPOBAHHbINA CPOK
Ccrnyxosbl.
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BeszaBapuinHas pabota ¢ HenpeB30MAEHHbIM
3anacom 6e3onacHocTu

TokonpoBogsawmi TpybonpoBoa nmeet
HenpeB30MAEHHbIV 3anac 6e30MacHOCTU C TOYKM
3peHnsi BOZHMKHOBEHUS MOXapoB OT CTaTUYECKOro
anekTpuyecTBa. TokonpoBoasiume Tpyobl KPS He
MOryT 3apsxaTtbca 6onee yem go 40 mB (0,040 B), yto
paet 3anac 6e3onacHocTn He meHee 4Yem B 25 000 pas
GonbLnn, Yem 3anac 6e30nacHOCTU MO HaMpPSXKEHMIO.

BoTt nouemy Tam, rge Obiniv yCTaHOBMEHbDI
TokonpoBoasdLune TpyObl, He BbINO HY OOHOTO

noXxapa m3-3a CTaTU4eckoro ariekTpuyecTsa 1

HW OAHOro HecyacTHOro cryvasi. Bam He HyXHO

Oynet 6eCcnokonTbCs O NPUHATUN TakUX Mep
NPeaoCcTOPOXHOCTU, Kak OrpaHNYeHne OBUKEHUS
TOMMAMBA U UCMNOMb30BaHNE CrieLmarnbHbIX
NMPOXOAHLIX NPeaoXpaHUTENbHbLIX KranaHoB CO
BCTPOEHHbIM MrameracuTensiMu, KOTopble 3aMeansioT
W HanuBe, 1 3anpaeBky 0akoB.




TokonpoBoasLme TpyObl YCTPaAHSAKT ONMacHOCTH,
CBSI3aHHbIE CO CTaTU4ECKNM 3NEKTPUYECTBOM

MapaHTMpoBaHHOe Oyayllee U rapaHTUpPOBaHHasA 6e30MacHOCTb Npu
MCnosnb30oBaHUU buoTonnmea

Monb3oBaHune TokonposoaswmMy Tpybamm KPS 6e3onacHo Ang BCex CyLLeCTBYHOLMX U MbICIIUMbIX ByayLumnx

BMOOB TOMNMBA, BKoYas Guotonnmeo, KOTOpbIE MOTyT npmo6peTaTb BbICOKMI 3ap4dn.

CyuwecTBylowme HenpoBoasiLiMe yCTaHOBKMN

Kak Hy>XHO 00paLlaTbCs C CYLLIECTBYOLMMM HEMPOBOAALLMMU yCTaHOBKamun? PekomeHgauus KPS oveHb
npocta: [loka npobnem HeT, OCTaBbTE CBOM CYLLECTBYHOLLME YCTAHOBKM, Kak OHW eCTb. Ecnun npobnemsl
NOSIBATCS, MOXETE UINU NPUHATbL Mepbl NPeaoCTOPOXKHOCTU, nepeyncrieHHble B (IEC TR60079-32), nnn sameHnTb
HenpoBoaswue Tpybbl TOKONPOBOASALLNMM.

" |
TokonpoBoasLme TpyObl MOryT UCMOMNb30BaTbLCS OK!
OIS MoAEepHU3aLUN U PEMOHTA, KOTOpPbI OK!
HeobXxoanMOo BbINOSTHUTL, HaNpPUMep:
» 3ameHa TpybonpoBoaa
* PeMOHT yactu Tpybonposoaa
» [loGaBneHne cekuum 3anpaBoYHON KOMOHHbI oK!

Ecnu Bbl 3ameHuTe HeI'IpOBO,EI,FILIJ,VIVI pr6OI'IpOBOJJ, Ha CTaHU NN
TOoKornpoBoAALWNM, TO NOBbICUTE 3aLLUNUTY OT CTATUHECKOIO 3JIEKTPUHECTBA,
aaxe eclrin TOKOI'IpOBO,EI,FILLI,eﬁ 6y,1:|,eT JINib 4aCTb CUCTEMBbI pr6OI'IDOBOJJ,OB.
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KpaTkoe coaepxaHne 1 cpaBHeHue

HenpoBogsias Tpy6a

MpoBopasiwasn Tpyba

Haubonbluee HanpsikeHne

~27 000 B (He camblli nnoxown cny4an)

~40 MB (0,040 B)

3anac npo4HoOCTH

Mo kpariHel mepe, HeMHoro (2-5 pas),
B HEKOTOPLIX Cly4Yasix He CYLLECTBYIOT

He meHee yem B ~25 000 pas

TonnuBo

B cyuiecTtByowmx yctaHoBKax
HOBbl€ BUAbl TOMNMMBA MOTYT He OblTb
©e3onacHbIMK

Bes3onacHbl Ansa Bcex MbICINMBbIX
BMOOB TOMNMBa

Moxapbl U HeECYACTHbIE
cnyyau

COTHM N3BECTHBIX noXxapoe
HeC4YacCTHbIX CllyYaeB

Hw ogHoro (0) HecyacTHOro cny4yas

C rapaHTMpPOBaHHbIM
Gyaywmum

MoryT He ObITb Ge3onacHbIMU Mpu
6yaywux Bugax Tonnmea

BesonacHbl 4nga Bcex CyLecTBYOLWNX
1 BCEX MbICNUMbIX BUOOB TOMNBA,
BKI0Yas 6MoTonnmeo

CooTBeTCTBME
ATEX 137

HeT
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