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COBPEMEHHOE B3PbIBO3AIUINEHHOE 3JIEKTPOOBOPYJOBAHUE,
ETO HCITIOJIb30BAHHUE U ITEPCIIEKTUBBI HA ABTO3AIIPABOYHBIX CTAHIUAX

Al Bananos, A.I1. benoycoe

AHHOmMauyus. PaccmaTpuBaloTCs BOMPOCHI 30HUMPOBaHWS B3PbIBOOMACHBIX MECT Ha TeppuTopuMM aBTO3anpaBOYHbIX
CTaHUMI, BblAENEHNN OTAENbHbIX «KaTeropvu7|» TaKnx MecT C pasanHoﬁ CTeneHblo 3arasoBaHHOCTU, a TakKe UCMOoNb-
30BaHMA B3pblBO3aALUULLEHHOIO SJ'IeKTp0060py£l,OBaHVIF| Ha no)apoonacHbIX obbekTax — aBTO3anpaBOY4HbIX CTaHUMUAX,
COBpPEMEHHbIX TEXHONOrMAxX, Metoaax MOHTa)Xa M NOBbILEeHUA HadeXHOCTU NUTarllero aBTo3anpaBO4vHY0 CTaHUUIO
SJ'IeKTpOO60py,D,OBaHVIﬂ. 3anOHyTbI BOMPOCHI 3Kcnflyatauymum C-)J'IeKTp0060py,D,OBaHVIF| BO B3pblBO3aLLULLEHHOM UCMNOM-
HeHun, ero npuHUunax paGOTbI, MecCTaX MUCNoJfib30BaHUA HenocpeCTBEHHO B TEXHUYECKUX yCTpOVICTBaX aBTo3zanpa-
BOYHOW CTaHLMW — TONNMBOPA3AaTOYHbIX KOMOHKaxX C npumMepamMun BBOOA 3MEKTPUYECKMX kabenew B rmapasnnyeckue
OTCEeKN TONnMBOpa3gaToOYHbIX KOJTOHOK. anBe,D,eHbl OCHOBHbIE MAapKUPOBKU U 0603HayYeHns BUOOB oGopyp,osanﬂ BO
B3pbIBO3aLLUNLLIEHHOM UCMOSTHEHUMN.

Knrouesnsle crosa: aBTo3anpaBoyHaa CTaHUuA; sneKTp0060py,u,oaaHme; B3pbIBO3aLLNTa; MOXapoonaCHOCTb; Mnapbl
HerTeI'IpO,D,yKTOB; KOHUEHTpauund; 3aMblkaHne; repMmeTu4yHOCTb.

KAPBLITYYIAH KOPTOJI'OH 3AMAHBAII DJIEKTP KABAY YJIAPBI,
AJAPIIBI MAY KYIOYUY JKAUJTAPIA KOJJOHYY KAHA KEJTEYETH

Al bananos, A.I1. benoycos

AHHOmauyusi. Makanaga Mai Kyloydy cTaHuusnapablH aimarbiHaa Xkapbilyy KOpKyHydy 6ap keprnepau 3oHanapra
Genyy, ap kaHgai AeHraange rasganrad MblHAa opyHAapAbl 63YHYe «KaTeropusinapray 6enyy Macenenepu kapasraH,
OLLOHZOV 3ne epT KopkyHydy Gap oObekTunepae - Mai Kyloydy xainnapaa, 3amaHban TexHonorusinapaa, MOHTaXaoo
bIKManapblHAa JKapblryyaaH KOProfiroH 3reKTp KabayynapbiH KOMAOHYY XaHa Mall Kylydy Kaniabl KaMCbi3 Kbiyydy
anekTp xabayynapblHbiH ULEHUMAYYIYTYH oropynaTyy. XXapbinyyaaH KopronroH anekTp xabayynapblH nanganayy
Macersenepu, aHbiH ULITee NPUHLMUNTEPW, TY3A6H-TY3 Maii Kyry4y CTaHUMSIHbIH TEXHUKANbIK TY3YNyLUTOPYHAS - Kynyydy
Mal Kyloydy KOrmoHKanapabliH rmapasnvkanbik 6enykTepyHe anekTp kabenaepyH KMprusyyHyH Mucangapbl MEHeH nai-
nanaHyy kepriepu kepceTyngy. »KapbinyyaaH KOprofiroH kabayynapablH TYPNepyYHYH HEernsrv MapKUpoBKachl XKaHa
Genrunepu Gepunau.

TylyHOyy ce30ep: Mall Kyroy4y CTaHLUsI; ANeKTP )abablkTapbl; xapblryyaaH KoOproo; epT KOPKYHy4y; MyHai NpoayKTbl-
napblHbIH Byynapbl; KOHLEHTpauWs; GBUPUKTUPYY; ThIrbI3AbIK.

MODERN EXPLOSION-PROOF ELECTRICAL EQUIPMENT,
ITS USE AND PROSPECTS AT GAS STATIONS

A.P. Balyanov, A.P. Belousov

Abstract. The article contains questions about the zoning of explosive places on the territory of gas stations, the
allocation of separate “categories” of such places with varying degrees of gas contamination, as well as the use of
explosion-proof electrical equipment at fire hazardous facilities - gas stations, modern technologies, installation
methods and improving the reliability of electrical equipment supplying a gas station. The paper considers the operation
of explosion-proof electrical equipment, its principles of operation, places of use directly in the technical devices of a
gas station - fuel dispensers with examples of the input of electrical cables into the hydraulic compartments of fuel
dispensers. The article also discusses the issue of the main markings and designations of types of explosion-proof
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equipment. Determining the risk of fire and explosion at gas stations with the conditions imposed by government
agencies.

Keywords: petrol station; electrical equipment; explosion protection; fire hazard; petroleum products vapor;
concentration; circuit; tightness.

CHaO)xeHHe HaCeJICHHsI U TOCYNApCTBEHHBIX OPTaHOB TOILTMBOM IIJIsl aBTOTPAHCIIOPTHBIX CPEACTB — BaXK-
Hast 9acTh oOecTieueHns ToTpeduTesnel suepronocuressiMu B Kelpreizcrane. Bonpocsr opranmusaiiin B3phIBO-
M0KapoOe30MacHOCTH aBTO3aIPABOYHBIX CTAHIIUI B TOPOJICKOH uepTe — 0cTpo obcykaaemas Tema. [Tomumo
Mep, MPUHUMAEMbBIX TOCYJIApPCTBEHHBIME OpTraHaMu B 00iacTu noxapHoro Haazopa (MUC) myTem cokparie-
HUSI PACCTOSIHUSI Pa3MEIaeMOi aBTO3aMPABOYHON CTAHIIMU JI0 IPYTrUX O0O0BEKTOB, HAIIPUMEP, 10 JKUJIBIX J0-
MOB, Mara3uHOB, 3/[aHUH OOIIECTBEHHOTO MOJIB30BaHUS | TIP., coriacHo neictyrommM CHUII, ocobyro ponb
IPUOOPETAIOT BOMPOCKHI 00SCIEUCHUS DICKTPOCHAOKEHHS aBTO3AIPABOYHON CTAHIUI C Y4€TOM HPOTUBOIO-
KapPHBIX TPEOOBAHHIA.

OOBIYHO TPU MPOSKTHPOBAHUN ABTO3AMPABOYHBIX CTAHIUI B MPOSKTHYIO JOKYMCHTAIMIO BKITFOYAIOTCS
yCIIOBHSI, 0003HAYAFOIINE THITBI MOHTHPYEMOTO 3JICKTPOOOOPYIOBaHUS H yUETOM TpeOOBaHUH MOKapode3o-
MACHOCTH.

ABTO3anpaBoYHast CTAaHIIHS HIMEET «30HBI KIIACCOBY» KOTOPBIE 30HUPYIOTCS CIeayommM obpasom: 1. 3oHa
«0» — 3aKpBITOE IPOCTPAHCTBO, HEITOCPESICTBEHHO COIEPIKAIICE TOPIOYHE BEIISCTRA, B TAHHOM ClIyvae HedTe-
MPOYKTHl — OCH3MH, IU3ETBHOE TOIUIMBO, IPH STOM JITaHHOE ITPOCTPAHCTBO MOXKET OBITh 3aIIOTHEHO TOPIOYUM
BEILIECTBOM HE MOJHOCTHIO. 2. 30Ha «1» — MPOCTPAHCTBO, KOHTAKTHPYIOIEee ¢ aTMochepoil, B 30HE KOTOPOro
MOTYT TIPOUCXOIUTH YTEUKN HE(PTEIPOAYKTOB, UX MTAPOB C BO3MOKHBIM HaKOIUICHHEM. 3. 30Ha «3» — mpodee
MPOCTPAHCTBO, OXBATHIBAIOIIEE OOBEKTHI TEXHOJIOTUYECKOIO Mpoliecca paboThl aBTO3APABOYHON CTAHIIHY,
B KOTOPOM MOT'YT HAaKaIUTUBAThCS Mapbl HePTEMpoaykToB. CXemMa 30HHPOBAHMUS MPEICTABICHA HA PUCYHKE 1,
Ha KOTOPOM BHJHO, 4TO «30Ha 0» — MPOCTPAHCTBO €MKOCTEH [Tl XpaHEeHUsI He()TEIPOLYKTOB — PE3ePBYapoB
MOA3EMHBIX U €MKOCTH aBTOIIMCTEPHEI IIEPEBO3SIIICH HEPTEIPOAYKTHI; «30HA 1» — MecTa COeTMHEHHUS TeXHO-
JOTMYECKHUX IUIAHTOB VIS IePEKAuKU TOILIMBA MEXIy aBTOLUCTEPHOU M MOA3EMHBIM PE3EPBYapOM, MEXKIY
ToruBopasznarouHoi kojoHkod (TPK) m aBromoOmiieM; «30Ha 3» — o0mias oxBaTbiBaeMasi 00J1acTh TPOBO-
JIUMBIX TEXHOJOTMYECKUX OMEPAIUii HA TSPPUTOPUU ABTO3AMPABOYHON CTAHIIUH.

OCHOBHOI1 331aueii IPU MTPOCKTHPOBAHNH HIEKTPOCHAOKEHHS, B TOM YHCIIC U ANIEKTPOITUTAHUS OCHOB-
HBIX Y3JI0B TEXHOJIOTHYECKOTO O0OpPYIOBAaHUS, MPUMEHSEMOI0 Ha aBTO3AIPABOYHBIX CTAHIMAX B 00JACTH
obecrieueHMsI OKapOOE30MTACHOCTH, SIBJISTFOTCSI METO/IBI M CIIOCOOBI BBITIOTHEHUS 3JIEKTPOOOOpYI0BaHUS 00e-
CIICYHBAIOIIETO B3PBIBO-TIOKAPOOES30MACHOCTD IPH IKCILTyaTaI[MH CTAHIIHH.
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PI/IcyHOK 1 — Kiraccel 30H B3PBIBOOITACHOCTHU aBTOSaHpaBO‘IHOﬁ CTaHIIMKU
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[Ipu 5 TOM CTOUT OTMETHUTH, YTO B «30HE 0» MCKIIIOYACTCS HATUYHUE 000PYIOBaHUS, HAXOSIIETOCS MO
HaINpsDKeHUEM. B TaHHBIX MIPOCTPAHCTBAX MOTYT OBITH Pa3MEIleHbl MATHUTOCTPUKIIHOHHBIC U3MEPHUTEIbHBIC
MTaHTH cITA00TOYHBIX CHCTEM M3MEPEHUN BBICOTHI HATUTOTO TOIIMBA U TUIOTHOCTH XPaHUMBIX HedTenpo-
JIYKTOB, UCKJIIOYAIOIINE HAJUYKE IEKTPUUECKOro HaNpsDKEHUSl BHYTPU MPOCTpaHCTBa. B mepByio ouepens,
Ha TIPaKTUKE B3PBIBO-TI0KAPOOTIACHBIMH PACCMATPUBAIOTCS Y3JIbl DIIEKTPOOOOPYI0BaHUS, HAXOSAIIHECS B 30-
Hax 1, 2. ComnacHo [1] npenenbHas B3pbIBHasi KOHLIEHTpALMs NapoB HEPTENPOAYKTOB IO HUKHEMY — BEpX-
HeMy Tpejienry cocTaBisieT 1-6 % oObema mapoB OT 3aHUMaeMOro o0beMa BO3lyXa, P CTaHAAPTHBIX YCIIO-
BUAX, T. 0. IPH pa3repMeTU3alil TEXHOJOTHUECKOro 00OpyI0BaHUS Ha IUIOILAJKE BO3MOXKEH BBIXOJl MapOB
He(DTENPOIYKTOB M JJOCTHIKEHUE TAKOTO Ipeena.

[Mpu npoknanke kadbenbHBIX TuHUHN 0,4 KB U1 21eKTponuTanus Tpexpa3HbIX ACHHXPOHHBIX JBUTATEIICH
B TOIUIMBOPA3JIaTOYHBIX KOJIOHKAX C BBOJIOM B OTCEK T'MJIPABIMKH, BXOAAIICH B 30HY 1, TpeOyercs obecrie-
YHUTh UCKIIOYCHUC HAIWYHS NapOB HE(PTEHPOIYKTOB B COCTUHUTEIBHBIX KOHTAKTaX. M30IIHI0 pOCTpaH-
CTBa OT BO3/yXa C BO3MOXKHBIM HaKOIIJICHHEM MapoB HE(PTEMPOLYKTOB B MECTE COSAMHEHUS DIICKTPUICCKUX
KOHTAKTOB O0ECIICUYMBACT CIICIHATBHOE HCIIOIHEHHE AIICKTPOTEXHMYECKOTO 000PYIOBaHHS C B3PBHIBO3AIIH-
Toii. [TpuMep BBITOIHEHUS] 000PY0BAHUS BO B3PHIBO3AIIMIIICHHOM UCTIOJIHEHUH MTOKa3aH Ha PUCYHKE 2.

MapkupoBKa B3pbIBO3AILUIIEHHOTO 000pylIoBaHUA 0043aTesbHO comepkuT 3Hak «Ex» mo I'OCT
12.2.020-76 «2neKTpooOOpPyIOBaHKE B3PHIBOUIIUIICHHOE», KOTOPBI YKa3bIBaeT, YTO JAHHOE HJICKTPO-
000pyIOBaHNE COOTBETCTBYET YKa3aHHOMY CTaHIAPTY W CTAaHIAPTaM Ha BHIBI/THITHI B3PBIBO3AIIUTHI, 3HAKH
B3PBIBO3AIIUTEI IOMHMO TOTO, PETJIAMEHTHPOBAHBI cTaHAapTamu: d — B3pHIBOHETIPOHUIIAEMast 000JI0UKa; iam
ib, ic — uckpobe3omnacuas snexTpudeckas nensd (MBLI); e — 3ammra MOBBILICHHOW HAICKHOCTH, 3alIUTa BU-
Jla «e»; 0 — MAacIIsTHOE 3arl0JHEHUE 00O0JIOUKH; P — 3alOJIHEHHE WM MPOAYBKa 00O0JIOUKHU MO/ M30BITOYHBIM
JaBJIEHUEM; ( — KBapleBOe 3aroyiHeHne 000J0UKH; S — CHEeIMaIbHbINA BUJ B3pbIBO3AIUTHI [2]. MoryT npu-
MEHATbHCS CIEAYIOUINE BUABI B3PhIBO3AIINUTHI ¢ MapKupoBkamu: Ex p, Ex s, Ex q, Ex o.

Ha aBTo3ampaBouHBIX CTaHLUMAX OCHOBHYIO JOJIIO 3aHUMaeT TUN 3amuThl EX d, B KoTOpoM 31eKkTporex-
HUYECcKoe 000pYIOBaHUE YKJIA/ILIBACTCS B CIICHUATBHYIO IPOYHYIO 000JI0YKY C YCHIICHHBIMU CTEHKaMH, KO-
TOpBIE CIIOCOOHBI BBIAIEP)KaTh BHYTPEHHUHN B3pbIB 0e3 nedopmalivy MeTaia. 3aKphlBaeT TakOH KOXKYX IUIO-
CKasi KPBIIIKa C PEryIHPYyEeMbIMU OONTaMH, KOTOPBIMH MOYKHO PEryJIMpOBaTh 3a30p JJIsi BBIXOJA BOJIHBI, 00-
Pa30BaHHOM BO BpeMsl BCIIBIILIKH, BO BHELIHIOK Cpedy. YKa3aHHbIM peryaupyeMblid BO3AYIIHbIH 3a30p MOXKET
TaCHTh BOJIHBI BBIXOJSIINX BBIXJIOMHBIX ra30B, BOSHUKAIOIIUX MPH BCTbIINIKE. BO3HUKaIOMIMIA TEMI000MeH
ra3oB CO CTCHKAMHU FePMETHYHON «KOPOOKM», a TaKKe IPOIECC TalIeHHUs] BOJH BBIXJIOIHBIX T'a30B CIIOCO0-
CTBYET HEBO3MO)XKHOCTHU JIaJIbHEHMIIIETO paclpoCTpaHEeHusl OTHs BO BHEIIHEH okpyxatouieil cpene. [Ipumep
COCIMHEHNS B KIIEMMHOU KopoOke ¢ ucronHeHneM Ex d mokasan Ha pucynke 3 [3].

Pucynok 2 — Kiiemmuast kopoOka
B3pBIBO3AIIUIICHHAS
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TpexchazHoe HanpsKeHWE NUTaHWUA

380 B! 50 Mu+ 2Ty
220B 1% 50 My +2 My

HanpsxeHvwe nuTaHua W16
PE - 3asemnexue
N - Hyneso# nposog
L - dasa ons anekTpoHWKK
L1 - ®a3za 1 ana asuratenen
L2 - da3a 2 ana asuratenein
L3 - ®asa 3 ana asvratenen

:H:uu EOEEB0

Imyxoe GonTosoe coeanHeHue
[ns BoNTOBLIX COEOUHEHUI,
[0NyLWEHHBIX ANA NPUMEHEHNUA C Atex
M25

[anHbie Beop kabens

HanpspkeHve nutaHus KaBenb paHHbIx 1

nepemMeHHOoro Toka

Pucynox 3 — «BckpbITash» Ki1eMMHasi KOpoOka Pucynox 4 — ITonoxeHue KJIEMMHON KOPOOKU
¢ MapkupoBkoit Ex d ¢ mapkupoBkoit Ex d B TPK

DJIeKTpUYeCKHe COSIUHEHUS 110 TaHHOMY BUY B3PBIBO3AILUTHI IPOXOJAT Yepe3 CTalbHbIe TPyOOIpOBO-
JIBI WK KaOebHBIE TPyOOIPOBOIBI, TEPMETH3UPOBAHHBIEC B TOUKAX BBO/A B 000J104UKy. Vconp30Banue Map-
kupoBKU Ex d ocymiecTBisieTcs Asl OCBETUTEIBHBIX AJICKTPOYCTAHOBOK B 30HE 2 KOMMYTAIIMOHHOMW armapa-
TYPBI H DJICKTPOTEXHUIECKOTO 000PYIOBAHHS, HAXOSIIETOCS B 30HE 2.

Ha pucynke 4 moka3aHo MECTO yCTaHOBKHM KJIEMMHOH KOPOOKHM HEMOCPEACTBEHHO B TaK HA3bIBAEMOM
TUAPABIUIECKOM OTCEKE TOILTMBOPA3IaTOYHON KOJIOHKH [3].

Taxkum 06pa3oM, JaHHOE NMEKTPOOOOPYAOBAaHHE HEMOCPEICTBEHHO HAXOAUTCS B 30HE 1 C MOBBILIECHHBIM
PHCKOM BOCIIAMEHCHHSI.

W3 Teopuu [4] n3BecTHO, UTO BOCIJIAMEHEHHE B3PHIBOONACHOW CMECH IPOMCXOIUT BBUIY HArpeBa MH-
HUMAJILHOTO 00beMa TaKOH CMECH DIIEKTPUUYSCKUM paspsiioM — HCKpoi. Takoit o0bem oOpa3yeT mepBoHa-
YalbHOE AP0 IUIAMEHM, CIOCOOHOE K JajbHEeHIIeMy caMopaclpoCTpaHEeHUIo. B 1ensx OUeHKH crocoO-
HOCTH BOCIUTAMEHEHUSI DJICKTPHUYECKOTO pas3psaa BBEACHO MOHITHE «MUHUMAIBLHOW SHEPTHUH 3a)KUTAHUS,
9TO TOJHAS YHEPrHsi, KOTOPYI0 MOXKET paccesTh camas ciabas MCKpa, KOTOpas BBI3BIBACT BOCILUIAMCHCHHE
B3PBIBOOIIACHOH cMecu. V3 pa3nuuHbIX COOTHOIICHUN HAMPSKEHUH, CHIIBI TOKA, MHIYKTUBHOCTH U €MKOCTH
BO3MOKHO BO3HHUKHOBEHHUE PA3IUYHBIX (JOPM Pa3psI0B: HCKPOBOM OJHOMPOOOHHBIN M1 MHOTOIIPOOOHHBIH,
JTyTOBOM, TJICIOTUH.

Emre omHuM 13 BUAOB 000pYIOBaHUsS, CIIOCOOHBIM MPUBOIMUTE K B3PBIBY, SBISCTCS JICKTPOIBHUIATEIb.
Ha aBTo3ampaBOYHBIX CTaHIMAX B COCTABE TOIUIMBOPA3AATOUHBIX KOJOHOK MCIONB3YETCs CIeUATBHBIA THII
anekrpoasurareseii ¢ mapkupoBkoil 1 ExdIIBT4x cormacno TOCTP 51330.0. 3neck B3ppIBOOE30MACHOCTH
TaKXe JOCTHUTAeTCs 33 CUET B3PHIBOHETIPOHHUIACMOI 00004KH «d». 3HAK «X» TOBOPUT O HEOOXOAMMOCTH
obecrnieueHust JOMOTHUTEIbHBIX Mep 0e30MacHOCTH A1 Kalenei.

OTaenbHO CTOUT OTMETHTB, YTO AEKTPOOOOPYI0BAHIE BO B3PHIBO3AIINIIICHHOM UCTIONIHEHUH UMEET JI0-
CTaTOYHO OOJBIIYI0O CTOMMOCTH 110 CPAaBHEHHIO C TaKUM e 00O0pyZOBaHHMEM B OOBIYHOM, HE B3PBIBO3AILH-
nieHHOM HcroHeHnH. OO0CHOBaHME ISl IPHOOPETEHUS 1 YCTAHOBKH TAKOTO 000PYIOBaHUS JOJDKHO OBITh
OTPaXXCHO B IIPOCKTHOM JOKyMEHTAILUH HAa CTaIUK Pa3pabOTKH, O Hadaia CTPOUTEIbCTBA.

Vcnonp3oBaHme 3IEKTPOOOOPYIOBAHUS BO B3PBHIBO3AMIMIICHHOM HCIIOMHEHUH IO3BOJISICT BIIAACIBILY
A3C cymecTBeHHO MUHUMU3UPOBATh PUCKH, CBA3aHHBIE C TI0KAaPO-B3PHIBOOE30NACHOCTBIO, U B IEPBYIO OUe-
peIb — HeCUaCTHBIX CITyYaeB Ha aBTO3AIPABOYHBIC CTAHIMAX, B TOM YHCIIC, CBSI3aHHBIX C THOCIBIO JIIOMCH.

IMocrynmna: 06.06.22; penensuposana: 17.06.22; npunsita: 21.06.22.
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