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AHHOTAIIA

[IpencraBneHbl pe3ynbTaThl  CPAaBHUTEIHHOTO
aHaM3a ACUCTBYIONINX OPTaHU3AIIHOHHO-TEXHIIECKIX
CPEICTB 3aIIUTH OKPY)KAIOIIEH CpeAbl OT HETraTUBHOTO
BO3ICHCTBUS TPAHCHOPTUPOBKH HE(TEHPOIYKTOB IIO
JKeJie3HoM Jopore. PaccMoTpeH KakIblii W3 3TaroB
TPaHCIOPTHPOBKH U HAa OCHOBE IOJYYCHHBIX PE3YJlb-
tatoB. CaenaHpl 00OCHOBaHHBIC BBIBOJBI O Hambojee
npoOJIeMHOM 3Tare ¢ TOYKH 3peHus 3¢dexTuBHOCTH
JIEHCTBYIOIINX CPEICTB 3aIUTHI OKPYXKAIOMICH CPEIbL.
Lenp uccnenoBanus - aHau3 dPPEKTUBHOCTH CYIIE-
CTBYIOIUX OPTaHU3AIMOHHO-TEXHUYCCKUX CPEICTB
3aIIUTHl OKPYXKAIOMIEH CpPelbl OT 3arpsS3HSIONIETO BO3-
JIEHCTBUS JKEIIE3HOIOPOKHOTO TPAHCIOPTa HedTenpo-
JIIYKTOB. AKTYyaJbHOCTh PabOTHI oOecriedeHa YKazaMu
[Ipesnnenra PO «O HaMOHAIBHBIX IENSIX Pa3BHTHS
Poccuiickoit ®enepanmu Ha iepuon 10 2030 roga u Ha
nepcriekTuBy 10 2036 roma» ot 07.05.2024 Ne 309 B
YacTH CHIDKEHHSI BBIOPOCOB OMACHBIX 3arps3HSIONINX

Ccviaxa 0na yumupoeanusi:

BEIIECTB W IPEJOTBPALICHHUS 3arps3HEHUS OKPYKaro-
el cpeabl B rOpoJiax M HACEJICHHBIX MyHKTax. Hayu-
Has HOBM3HA - BIIEPBHIE OCBEIICHA MTPOOIeMaTHKa HU3-
Kol 3(h()EKTHBHOCTH 3alUTHI OKPYXKAIOMIEH Cpebl,
obecrieyMBaeMOi TEXHHYECKUMH CPEICTBAMH, JCH-
CTBYIOIIMMH B pPaMKax 3Tala BBITPY3KH HE(TCHAHB-
HBIX TPy30B. Ha ocHOBaHMM pe3ysIbTaTOB, MOTYYCHHBIX
B XOJIC aHAJIM3a COCTOSHHUSI 3aIUTHI OKPYXKAIOIIEH cpe-
IIBI OT 3arPSA3HSIONICTO BO3JEHCTBUS STAOB TPAHCIIOP-
THPOBKMA HE(PTCHAIMBHBIX T'PY30B, CICIaH BBIBOJ O
HEJIOCTATOYHOM YPOBHE TEXHHYECKOTO OCHAIICHUS
9Tama BBITPY3KH HE(PTEIPOIYKTOB, BBIPAKCHHOM B
OTCYTCTBUH TIPEBEHTHBHOCTH KOMIUIEKCa Oe301macHo-
CTH.

KiroueBble cioBa: 3ammura, OKpYyKaromas cpe-
nla, DKOJIOTHYecKas Oe30macHOCTh, HEPTEIPOMYKTHI,
9Tar, XeIe3HOJOPOKHBIH TPaHCIOPT, ICTaKana, KOH-
TPOJIb, BEIOPOCHI, aTMOc(hepa.

Kysomun O.C. Cpagnumenvhbvliii anaiu3 OpeaHu3ayuOHHO-MeEeXHUUECKUX CpeoCcmes 3auumol OKpyscaiouel cpedvl npu
JHcene3zHo00podicHol mpancnopmuposke Hepmenpodykmos / O.C. Kyzemun, A.H. Jlyyenxo, E.C. Kynuxosa, B.A. Boo-
eenko // Tpancnopmuoe mawunocmpoenue. — 2024. - Ne 8. — C. 56-63. doi: 10.30987/2782-5957-2024-8-56-63.

Original article
Open Access Article

COMPARATIVE ANALYSIS OF ORGANIZATIONAL
AND TECHNICAL MEANS OF ENVIRONMENTAL
PROTECTION WHEN TRANSPORTING PETROLEUM
PRODUCTS BY RAIL

56 © Kyspmun O. C., JIyuenko A. H., Kynukosa E. C., Bnosenko B. A., 2024



Oleg Sergeevich Kuzmin!, Andrey Nikolaevich Lutsenko?, Elena Sergeevna Kulikova’™,

Vladimir Alekseevich Vdovenko*

12 Far Eastern State Transport University (FESTU), Khabarovsk, Russia

34 Pacific National University (PNU), Khabarovsk, Russia

! readheadunit@mail.ru; https://orcid.org/0009-0003-5301-9231
2 andyhab@mail.ru

3 kulikovaes@mail.ru; https://orcid.org/0000-0003-2125-8177
4006987@pnu.edu.ru

Abstract

There are given results of a comparative analy-
sis of existing organizational and technical means to
protect the environment from the negative effects of
transporting petroleum products by rail. Each of the
transportation stages is considered and based on the
results obtained reasonable conclusions are drawn
about the most problematic stage in terms of the effec-
tiveness of existing environmental protection measures.
The study objective is to analyze the effectiveness of
existing organizational and technical means to protect
the environment from polluting effects of railway
transport with petroleum products. The relevance of the
work is ensured by Decrees of the President of the
Russian Federation "On National Development Goals
of the Russian Federation for the Period up to 2030 and
for the Future up to 2036" dated 05/07/2024 No. 309 in

Reference for citing:

terms of reducing emissions of dangerous pollutants
and preventing environmental pollution in cities and
towns. Scientific novelty is in the fact that for the first
time the problem of low efficiency of environmental
protection provided by technical means operating at the
stage of unloading oil cargoes is highlighted. Based on
the results obtained during the analysis of environmen-
tal protection from the polluting effects during trans-
portation of oil-bulk cargoes, a conclusion is made
about the insufficient level of technical equipment of
unloading petroleum products, expressed in the ab-
sence of a preventive safety complex.

Keywords: protection, environment, environ-
mental safety, petroleum products, stage, railway
transport, overpass, control, emissions, atmosphere.

Kuzmin OS, Lutsenko AN, Kulikova ES, Vdovenko VA. Comparative analysis of organizational and technical means of
environmental protection when transporting petroleum products by rail. Transport Engineering. 2024;8:56-63. doi:

10.30987/2782-5957-2024-8-56-63.

BBenenne

3ammTa OKpy Karollel cpeibl - IPUOpPHU-
TeTHas 3anada Poccuiickont ®epepanuu, pe-
IIEHUE KOTOPOW 3aKpeIuieHO Ha Pa3HBbIX -
PEKTUBHBIX YPOBHSX, B TOM YHCIIE€ 3aKOHO/Ia-
tenbHOM. CornacHo Konctutynun P®, cHu-
JKEHHE HETraTUBHOI'O BO3JICHCTBHS HAa OKpY-
KAIOIYIO CPEly, OKa3bIBAEMOI'0 B PE3YJIbTATE
XO3SMCTBEHHOM M HWHOM NEATCILHOCTH, BBI-
CTYMAaeT OJHUM W3 MPUOPUTETHBIX HaIpaBJie-
HHM, OTHOCSAIUXCSA K BeaeHuto IlpaButens-
cTtBa P® kak BBICHIEr0 MUCHOJHUTEIBHOTO Op-
raHa BJIaCTH, BEAYIIETO €IUHYIO MOJUTHUKY B
o0acTy oOeCIIeUeHHsT DKOJIOTHYECKON 0e3-
onacHoctu [1].

Peanuzauus I[IpaBurensctBom PO enu-
HOU TIOJIMTHKU B 00JIACTH KOJIOTHH OTpa)ke-
Ha B JKOJIOTMYECKOW NokTpuHe P®, ompene-
JAIOUIENH CTpaTerM4yecKue I1eJid, Hampasiie-
HUS, 3a/1a4d U TPUHIIMIBI, TPOBOJMMBIE Ha
JIOJITOCPOYHBIN nepuon [2].

OcHOBOIl Takol JOJATOCPOYHON IOJH-
THUKUA SBJSIETCS CTPATETHsl 3KOJOTUYECKOH
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6e3omacuoctu PO nHa nepuoxa mo 2025 rona,
HampaBlIeHHasT Ha NPEJOTBpAICeHHE BHYT-
PEHHUX, a TaK)Ke BHEITHUX YIPO3 U BHI30BOB
IKOJIOTHYECKON Oe3omacHoCTH [3].

K BHYTpeHHHM BBI30BaM OTHOCHTCS, B
TOM 4HCIIe, 3arps3HsIONIee BO3JEHCTBUE Ha
OKPYKAIOIIYIO Cpeny, TMPOUCXOSIIee BCIIEI-
CTBUE HaJINUUsl OOHEKTOB HAKOIUIEHHOTO Bpe-
71a, a TAaKXKE BBICOKOW CTETIEHU M3HOCA TIPOU3-
BOJICTBEHHBIX (POHJIOB OMACHBIX OOBEKTOB.

Kpome Toro, crparerueii monarBepikia-
€TCsl CYIIECTBEHHAas OMACHOCTh, CBSI3aHHAS C
pa3nuBaMu He(TEHAJIMBHBIX TPY30B (nanee
HHI') He Tonmpko B pamkax ux J0OBIYU, HO U
TPAHCTIIOPTHPOBKU, a TakKkKe NEPEeBATKH U
XpaHEHUs, YTO XapaKTepHO IS >KEeNe3HOM0-
poxkHoro Tpancroprta. [loaToMy 3amiuiieH-
HOCTh Kaxkmoro srama mnepeBo3ok HHI' xe-
JIE3HOJOPOKHBIM COOOIIICHHEM WIPAaeT Bak-
HYIO pOJIb JUIS SKOJOTHYECKOrO COCTOSTHUS
cTpanbl. Paccmorpum Oomnee moApoOHO ATH
STambl.



OcHoBHasi 4acTh

[Torpy3ka HHI" (HanuB) siBnsieTcst Hava-
JIOM JIOTUCTHUYECKOHN TN U OCYIIECTBISIETCS
Ha CHENHMaTU3UPOBAHHBIX HAJMBHBIX JKeEJe3-
HOJIOPOXKHBIX ICTaKagaX, IKCIUTYaTHPYEMBIX
B COCTaBe OOBEKTOB HedTernepepaboTKH, OT-
HOCSIIIIUXCS K OMACHBIM IMPOU3BOJICTBEHHBIM
o0OBbeKkTaM B cooTBeTcTBUU ¢ DenepanbHbIM
3aKOHOJIaTeNIbCTBOM [4].

bezonacHocThb MIPOU3BOJICTBEHHOTO
npouecca morpy3ku HHIT obecneunBaercs
MOCPEACTBOM OpPraHU3alMOHHBIX U TEXHHYeE-
CKUX peIeHuH, cPOPMUPOBAHHBIX, B TOM
qucliie, U3 cOOOpakeHUN MpeaynpexIeHus 1
JTUKBHJIAIIUU HETATUBHOTO BO3JCHCTBUS Ha
OKPY’KaIOIIYIO CPELy.

OpraHuzalvoHHbIE PEIICHUS MPEICTaB-
JIeHbl KOMIUIEKCOM aJMHUHHUCTPATUBHBIX U
MPOLEIYPHBIX MEPONPUSITHIA, PETYIUPYIOMIUX
NesITeIbHOCTh MPOU3BOJICTBEHHOTO IE€pPCOHA-
7a, a TaKXKe MOPSIOK €r0 B3aMMOJCHCTBUS C
00BEKTOM, CPOPMUPOBAHHBIN B BUC MPABUI

10 OXpaHe TpyJa U MHCTPYKIuH [5, 6], ycra-
HaBJIMBAIOLINX TpeOOBaHUS K Oe30macHOMY
BEJICHUIO TIOTPY304YHBIX MPOLEAYD.

ITopsinok AEHCTBUN NPU aBapUMHBIX CH-
TyalusiX, CBSI3AHHBIX C HECAHKIIMOHMPOBAH-
HBIMU pPa3UBaMH HE(PTENPOIYKTOB, OMpere-
JIEH IJJaHAMU [0 MX JIOKAJIU3alUU U JIMKBU-
nanuu (manee [IMJIA) [7, 8].

Ha cerogusmuunii negr IIMJIA sBiaserT-
Csl OCHOBHBIM OpPraHU3allMOHHBIM CPEJICTBOM
oOecrniedyeHrs 3alluThl OKpYXaroulel cpensbl,
OCHOBAaHHBIM Ha NPOTHO3UPOBAHMU aBAPUK-
HBIX CUTyalldid Pa3JIMYHOW CTETNEHU TIKECTH
Y HampaBieH Ha YPPEKTUBHYIO JTUKBUAALUIO
aBapuu.

QYHKIUU 10 MPERYIPEKICHUIO YIpO3
OKPY’KaIOIEeH CpeJle BBIIMOIHAET TEXHUYECKas
6a3za, moxpaszeinsiemMas B CBOIO Odepelb Ha
[IACCUBHBIE M AKTUBHBIE CPEICTBA 3AILUTHI,
perIaMeHTHpyeMble YKa3aHUSIMU U PEKOMEH-
narusiMu (tTaos. 1).

Tabmumna 1
Texaudeckoe obecreyeHne 6€30MaCHOCTH IMMOTPY30YHOTO 3Tarna HeTEHATMBHBIX TPY30B
Table 1
Technical security of the loading stage of oil cargo
Ne HopMaTtuBHBIE TEXHUYECKHUE CPEJICTBA 3aIIUTHI
/I [TaccuBHbIC AKTUBHBIE

MuHMMAaNBEHO TOMYCTUMBIE PACCTOSHUS ACTaKa]
OT CMEXKHBIX TEPPUTOPUI

ABTOMaTH3UpPOBaHHAS CUCTEMA OJIOKUPOBKH
Y MPOTHUBOABAPUITHON 3aIIIUTHI

2 | TpeboBaHuUs K YCTPOWUCTBY ILIOMIAJIKK 3CTAKA]l Cucrema yJaBiIMBaHUs U PEKyIepalyy ra-
(TOKpBITHE, YKIIOHBI, KIOBETHI, 0OBAJIOBaHUS U poB He()TH U HEPTETPOAYKTOB
T.11.)

3 | TpeboBaHUS K TEXHOJIOTHICCKOMY 000PyIOBa- ABTOMAaTH3MpPOBaHHAS CHCTEMA MTOKAPOTY-

HUIO (3aKpBIThIE YCTPOHCTBA HAJIMBA, SIEKTPO-

NPUBOJIHAS apMaTypa U T.I1.)

IICHUA

HUcxonst W3 TpPUBENEHHBIX JaHHBIX,
HanOosiee d(HPEKTUBHBIMH SIBIISIIOTCS aKTHB-
HbIE CpEICTBa 3alIUTHl OOBEKTA MOTPY3KH
HHI'. HauGonee 3Haunmble - cucTemsl 0I10-
KMPOBKU M NPOTHUBOABAPUIHON 3alUTHI (J1a-
nee CbullA3), peannsyembie uepe3 B3auMO-
JNEUCTBHE  ABTOMATU3UPOBAHHOM  CHUCTEMBI
YIOpaBIEHUS U HUCHOJHUTENbHBIX YCTPONCTB
[9].

OcHoBHbIM HazHaueHueMm CBbullA3 saB-
JISIeTCA HEMPEPHIBHBIA KOHTPOJIb MapaMeTpoB
TEXHOJIOTUYECKOr0 Tpoliecca MOTPy3KH U
MT'HOBEHHAs €r0 OJIOKMPOBKA B CITydae BBIXO-
Ja 3HayeHWil 3a Oe3omacHble Mpeaesbl, 3a
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CUET YEro BEPOATHOCTH PA3IMBOB CBOIUTCS K
MUHUMYMY.

CHmxeHne 00BEMOB  3arps3HSIOLINX
BBIOPOCOB B aTMOCchepy B pe3yibTaTe MHTEH-
cuBHbIX ucnapenut HHI', BeinensieMbix mpu
UX TOTpy3Ke, peaau3yercssi IOoCPeICTBOM
YCTaHOBOK YJIABJIMBAHUSA U PEKyIepaluu ma-
poB (mamee VYPII), mpenHasHayeHHBIX IS
ynaBinuBaHus napoo3aymHoi cmecu (IIBC)
U UX KOHJAEHCAIMM C MOCIEeNYIOIUM BO3Bpa-
TOM XHJKOH (pa3sl B pe3epByapbl XpaHEHHS.

Baxuno 3ameruth, uto YPII mmpoko
MIPUMEHSIETCS. UCKJIFOUUTENBHO Ha HAJIUBHBIX
3CTaKajgax, e MCIOJIb3YIOTCS CleLUalIbHbIE
HAJIUBHBIE YCTPOMCTBA, Y€l KOHCTPYKTHUB



aJlanTHPOBaH 1o 0TBOA napoBoit ¢azsr HHI

B YPII uepes TpyOONIpOBOIHYIO CETh.
IIpumenenne VYPII mossossier 3Ha4u-

TEJIBHO COKPAaTUTbh BBIOPOCHI 3arpsA3HSAIOIINX

OnacHocTb
aBapWAHOIO i —
nepenuea

BEIIECTB B aTMOCQEPY, a TAKIKE CBOJUT K MHU-
HUMYMY BEpPOSITHOCTH BO3TOpaHHsI Ha TOTPY-
304HOM y4acTke (puc. 1).
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Puc. 1. bnok-cxeMa akTuBHO# 3amutsl norpyzku HHI'
Fig.1. Block diagram of active protection
for oil cargo transhipment (NOG)

Ilepeozka HHI' sBisgercs mnpomexy-
TOYHBIM  3BEHOM  MEXAy  IOTrpy304HO-
pasrpy304HbIMU 3TallaMU M peaju3yeTcs Ha
00BeKTaxX TPaHCHOPTHON WHOPACTPYKTYPHI
OAO «PXI».

[Ipu »TOM BKCrUlyaTanusi BaroHOB-
LUCTEPH JIOJKHA MPOU3BOAUTHCS B HCIPAB-
HOM TEXHHYECKOM COCTOSSHUM M B COOTBET-
CTBUHU C TEXHUYECKUMHU YCIOBUAMH, YCTAHOB-
JIEHHBIMU B IeNsAX oOecnedeHus Oe30macHo-
CTH IIpU MEPEBO3KaX.

B 1o xe Bpemss OAO «PX]» oTkpbITO
MPU3HAETCSI O HEOOXOTUMOCTH YBEIIUYCHHUS
HAJeKHOCTH Y3JIOB TPY30BbIX BaroHOB, a
TaK)XK€ COBEPILICHCTBOBAHUS MX KOHCTPYKIIMHU
[10]. Otrpyxennsie HHI' mpu mnepeBo3kax
MOJABEPrarTcs (HU3NYECKUM BO3ICHCTBUSIM
(mIBMW>KEHHWE, HArpeBaHHE) YTO CIIOCOOCTBYET
WX MUHTEHCUBHOMY MCHApEHUI0 U HETaTUBHO-
MY BO3JIEHCTBHUIO Ha OKPY>KAIOIIYIO CPELY.

Pemenune Bompoca 3amMTHl OKpYyKaro-
e cpensl npu nepeBozke HHI™ perynupyer-
Csl HOPMaTUBHBIMU JoKymMeHTaMu. CoriacHo
TpeboBaHusM mpaBui [111], crenenp morpys-
ku HHI' He noJKHA HMpeBbIIaTh MPOLEHTHOE
3HaueHHE OT O0beMa KOTJa LUCTEPHBI, pac-
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CUMTBIBAEMOE HCXOAS M3 (DU3MYECKHX Mapa-
MmerpoB HHI' u okpyxaromeid cpenpl mis
obecrieyeHnss HEOOXOIMMOTO BHYTPEHHETO
ra3zoBOro MPOCTPAHCTBA.

B mensx MHUHMMM3aUUM 3arps3HEHUS
okpyxaromiein cpenasl nmapamu HHIT u ogno-
BPEMEHHOI'O COXPAHEHUS LEIOCTHOCTU KOT-
JIOB BaroHOB-LIMUCTEPH TMOCJIEIHUE JOJKHBI
OBITh OCHAIEHBI MPEIOXPAHUTENBHBIM Kila-
naHoM. [Ipu 3TOM ycTaHOBOYHOE JaBliCHUE
MIPEIOXPAHUTENBHOTO KJlalaHa HE JO0JDKHO
npeBblath 25 % OT BeIMYUHBI pabodero
TABJIEHUs, CO3[aBa€MOro B KOTJIE, COIJIACHO
I'OCT 10674-2022 [12] u TOCT 12.2.085 -
2002 [133].

Takum o00pa3oM, MOXHO PE3IOMHPO-
BaTb, YTO BOIPOCY 3alIUTBl OKPYKAIOIIEH
Cpelbl OT 3arpsi3HAIONIETO BO3JEHCTBUS B
paMkax srtana nepeso3ku HHI' yneneno 3Ha-
YUTENbHOE BHHUMAaHHE, YTO 00ecreyrBaeTCs
npopaboTaHHONW  CHCTEMOW  HOPMATHBHBIX
TpeOOBaHUN K TEXHMYECKOMY OCHAIEHUIO U
COCTOSIHHIO TIapKa IOABH>KHOTO COCTaBa.

Brirpyzka HHI' sBisiercs  3akimouu-
TEJIbHBIM 3TAallOM MX KEJIE3HOAOPOKHOW Iie-
PEBO3KM U OCYHIECTBIISIETCA Ha JCTakajax



CIIMBHOTO Ha3HAYE€HUsI, B CBSI3U C YeM HOpMa-
TUBHBIE TPeOOBAHUS, MPEIBIBIIEMbIE K 00b-
€KTy, UJICHTUYHBI TPEOOBAHMSIM K HAJTUBHBIM
scrakagaM. OTINYATEILHOH OCOOEHHOCTHIO
paccMaTpuBaeMOro 3Tara SIBJISIETCSI OMOPOXK-
HEHUE >KEJIEe3HOJIOPOXKHBIX IUCTEPH C JIETKO-
BOCIUJIAMEHSIOIIMUMUCS  KUIKOCTAMH, KOTO-
poe, corjacHo pekoMeHaanusm [14], 1o1KHO
OCYUIIECTBIISITECA 4Yepe3 3aKPBITYI0 CUCTEMY,
COCTOSIIIIYI0 M3 YCTPONCTB HMXKHEIrO CIUBa U
KOJIJIEKTOPOB.

VYuursiBas, yto BeIrpy3ka HHI' mpen-
MoJIaraeT pasrepMeTU3aluio KeJIe3HOI0POK-
HBIX IHCTEPH, COMPOBOXKIAAEMYIO HCHAapeHU-
€M B aTMOcdepy BPEIHBIX U B3PHIBOOTIACHBIX
MapoB M Ta3oB, JaHHbIE PabOTHI B COOTBET-
CTBUHU C NpaBwiiamMu [15] oTHeceHBI K ra3zoo-
nacHeIM. [Ipu 3TOM B Hacrosiiee Bpems ax-
THBHas 3amura npouecca Bbirpy3kn HHI
MMEET CYIIECTBEHHbIE OTJIMYUS OT MOTrpy304-
HOT'O 3Tamna, KOTOPOE 3aKJII0YaeTCsl B OpraHu-
3aruu pabotel CbullA3, BbeIpakeHHOW B
(GYHKIMOHATBHOM 00€CIeUeHUH COCTOSHUS
3alIUThl OKpYyKarouied cpenapl. B mponecce
Beirpy3kn  HHI'  xoMmiiekc  KOHTPOJIBHO-
M3MEPUTENBbHBIX YCTPONUCTB CUCTEMBI 3AIIUThI
OCYUIIECTBJISIET CHATHE IOKa3aHUU TEXHOJIO-
TMYECKOro Ipolecca (TemrmepaTypa, IaBlie-
HHE, 3ara30BaHHOCTb) M OO0CCIEYMBACT KOH-
TPOJb MX HaXOXKJEHUE B Ipejaenax Oe3omac-
HBIX 3HAUYCHUH.
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Bo3HUKHOBEHME aBapUMHOIO pPA3jUBa,
COINIPOBOXAAEMOE MPEBBIIIECHUEM KOHIICHTpa-
IIUU TIapOB, HUICHTU(DUIMPYETCS CUTHAIH3A-
TOpaMH, CMOHTHPOBAaHHBIMU Ha ()POHTE CIIH-
Ba, YTO MHHULUUPYET OJOKHPOBKY Ipoliecca
BBITPY3KU. BIOKMpOBKa moapazymeBaeT INOJ
co0Oi aBTOMAaTUYECKYI0 OCTAaHOBKY HACOCHO-
ro o0OpyJOBaHUS U MEPEKPBITHE KOJUIEKTOpA
JUCTAaHLIMOHHOM JJIEKTPOIPUBOIHON apMary-
POl C OIHOBPEMEHHBIM CBETOBBIM M 3BYKO-
BBIM OITOBELICHUEM IIEPCOHAa U CMEKHBIX
ciy0. B mporiecce cpaBHUTENBHOTO aHAIU3a
CbullA3 s3TanoB norpy3ku M BBITPY3KH, BbI-
SBJICHbl CYIECTBEHHBIC HENOCTATKU YIIpe-
KIAIOMEN 3alUThl 3aKJIIOYUTEIILHOIO JTala,
BBIPAKCHHBIE B OTPAaHMYECHHOCTH 30HBI JIEH-
CTBUS 3aLIUTHI.

YcTaHOBIEHO, YTO 30HA OYara aBapHii-
HbIX pasznuBoB HHI', npoucxoasmux B Touke
KOHTAaKTa CJIMBHOT'O YCTPOWCTBA C LIUCTEPHO,
1100 Ha TOBOPOTHBIX COEAMHEHUSX YCTpPOii-
CTBa, COBEPILIEHO HE COBIMNAAAET C 00JaCThIO
(akTHUeCKOro JAEHCTBHS 3aIIUTHl, WHBIMHU
CIIOBaMU: aBapHUiHAas CUTyallus, CBSI3aHHAs C
HECaHKLMOHUPOBAHHBIM Pa3JINBOM, IPOJOJI-
KaeT IPOTEKaTh JaXe MOCIe aKTUBALUK IIPO-
TUBOaBapuitHoi 3amutel. Ha puc. 2 mpen-
CTAaBJICHA CXE€Ma AKTMBHOW 3aIUTHI BBITPY3KH
HHI'.

oCTAHOBES onoBeWEHWEe NEPCONANa
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Puc. 2. briok-cxema akTUBHOM 3aIIUTHI BEITPY3KH HeTeHANUBHBIX Tpy30B (HHI)
Fig.2. Block diagram of active protection for oil cargo unloading (NOG)

B nanHOM citydae MOKHO YTBEPKIATh O
HU3KOH 5(]dexTuBHOCTH pPabOTHI MPOTUBO-
aBapuUHHON 3alUThI, CIIOCOOCTBYIOIIECH HE
TOJIBKO MPOTEKAaHHIO, HO U YBEIMYCHUIO CTe-
MIEHW HEraTUBHOW HArpy3KH Ha OKPYXKAIOIIYIO
cpeny. HeoOxommMo OTMETHTH W BpEIHBIC
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BBIOPOCHI OT MCMApPEHHM, TPOUCXOASIINE Ye-
pe3 TOpPJOBUHY >KEIE3HOJOPOKHOM LHCTEp-
HbI, KOTOpas, KaK YIOMHHAJIOCh paHee,
JOJI’KHa GBITB OTKpbITAa B TCYCHHUU BCCTO IIC-
puona Beirpy3ku HHI' [111].



IIpn 3TOM [EHCTBYIOIIMMHM HOPMAaTHB-
HBIMM aKTaMH HCKJIIOYCHHE TaKUX BPEIHBIX
BBIODOCOB HE pErJIaMEeHTHpYyeTCs, a Jaxke
HaIpOTUB, TIPUHUMAETCS Kak IPOU3BOJI-
CTBEHHasi HEOOXOIUMOCTh. B mensx Harmsia-
HOM JEMOHCTPALMN PE3yJIbTAaThl aHAJIN3a CBE-
JIeHbI B Ta0II. 2.

B tabn. 2 mpoaeMOHCTpUPOBAHO CYyIIe-
CTBEHHOE OTCTaBaHue 3Tana BbIrpy3ku HHI
1o mokazaressaM 3(p(HEeKTUBHOCTH 3aLIUTHI OT
HMCTOYHUKOB 3arpsi3HSIONIETO BO3/IEHUCTBUS Ha
OKpY’KaIOIIYIO cpeny (pa3iuBbl, UCTIAPEHUS).

Tabmuna 2
CpaBHUTENBHBIN aHATN3 00ECTICUCHHUS 3aIIUTHI OKPYKAIOIIEH Cpe/Ibl ATAIlOB
Tpancnoptuposku HHI'
Table 2
Comparative analysis of environmental protection of NOG transportation stages
ITokazarenb ITorpyska | IlepeBo3ka | Beirpyska
HopMmaTtuBHoe perynupoBaHue + + +
OpranuzanioHHOe 00ecreYeHre 3aIUTh + + +
TexHuueckasi OCHAIEHHOCTh + + +
3ammTa OT aBapuiHBIX pa3anBoB HHI + + -
3amuTa OT BEIOPOCOB BPEHBIX BEIIECTB B PE3YJIbTATE UCTIApe- + + i
Hui HHI
IIpeBeHTHBHOCTH + + -
3akiir0oueHune
XKene3HoopoxkHass TPaHCHIOPTUPOBKA HENOCTATOYHOM YPOBHE TEXHUYECKOI'O0 OCHa-

He()TEeHAJIMBHBIX TI'PY30B 3aHUMAeT OJHY M3
JUJUPYIOIIUX TO3ULUN B CTPYKTYpE €IUHOMN
TpaHcnopTHOUM cuctembl Poccuiickoit Dene-
pamuu 1Mo oObeMaM IepeBO30K. YUWTHIBas
IIPOJIETaHUE TPAHCIIOPTHBIX MApUIPYTOB B
TECHOM COTPSIKEHUU C MPUPOAHBIMU 30HAMH,
B TOM 4HcJIe 0cO00 OXPaHAEMBIMH, a TAaKXKe B
IpPaHULAX HACEJIEHHBIX IIYHKTOB, BOIPOC
OXpaHbl OKPYKAIOIIEH Cpelpl NMPH peanusa-
LU TIEPEBO30YHOIO IpoLEecca SBISETCS Of-
HUM M3 HauboJee akTyaJlbHbIX BOIIPOCOB.

Ha ocHOBaHuU pe3ysbTaToB, MOJIy4YEH-
HBIX B XOJ€ aHaJIM3a COCTOSHMS 3alIUThI
OKPY’KaIOILLEH Cpelbl OT 3arpsA3HSAIOLIEIO BO3-
JEUCTBUSL 3TAalloB TPAHCIOPTHUPOBKU HedTe-
HaJMBHBIX TPY30B, MOYKHO CJII€NaTh BBIBOJ O

CIIMCOK HCTOYHHUKOB

1. Koncturyuusa Poccuiickoit denepauuu: npuHsaTa
BCCHAPOIHBIM ToJocoBanueM 12 nexadps 1993 r.
(pen. or 21.07.2014). M. : FOpucr, 2015. 48 c.

2. Pacnopspxenue IIpaButenscrBa P® ot 31 aBry-
cra 2002 r. N 1225-p «O6 oxoOpenun JKOIOTH-
yeckoi aokTpuHbl Poccuiickoin ®enepanum» //
C3 P®. 2002. N 36. Cr. 3510.

3. O6 yrtBepxaenun CTpaTerud OSKOJOTHUECKOMH
6e3omacHocTh Poccuiickoit denepanuu Ha Mepu-
on o 2025 roxa (o coctossHUto Ha 25.01.2016):
noaroroBieH Munnpupoast Poccun: IIpoekt
Vka3za [Ipesunenta P® [DnexkTpoHHbIN pecypc] //
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IIeHHUs] d3Tana BBITPY3KH HEPTENPOAYKTOB,
BBIPQXKEHHOM B OTCYTCTBUHU MPEBEHTHUBHOCTH
KOMILIeKca 0€301acHOCTH.

Kpome Toro, paeiicTByromue cpeacTtsa
aKTUBHOW 3amuThl BeIrpy3ku HHI' uzonupy-
I0T CMEXHBIE YYaCTKH OOBEKTa U HE JIMKBHU-
TUPYIOT OYar 3arpsi3HAIOIIEro BO3JIEHCTBUS,
9TO CBHUJICTEIBCTBYET O HU3KOM () (HEeKTHUBHO-
CTH TaKOU 3aIUTEI.

Takum 00pazoM, BOMPOC COCTOSIHHS
3amuThl dTana Beirpy3ku HHI' crout mHambo-
Jiee OCTPO M HEOOXOMM K IEPECMOTPY B CTO-
POHY MOJIEpHHM3AIlMU, OCHOBAaHHOW Ha MpPHH-
[MIIaX TIPEBEHTUBHOCTH U  OOecleYeHHs
HEMOCPEJACTBEHHOIO BO3JEUCTBUSA Ha HCTOY-
HUK 3arpsi3HEHHUSL.

CnpaBouno-npaBoBasi cuctema (CIIC) «Kon-
CYJIBTaHT». Pexum JoCTyma:
http://base.consultant.ru/cons.

4. ®enepanbHblii 3akoH "O NPOMBIINIICHHONH 0€3-
OTIACHOCTH OINACHBIX NPOM3BOJCTBEHHBIX 00BEK-
ToB" 0T 21.07.1997 N 116-®3.

5. IlpaBuna mo oxpaHe TpyAa TpH XpaHEHUH,
TPAaHCIIOPTHPOBAHUHA M pealu3anuu HedTemnpo-
IyKTOB, yTBepxAeHHble Ilpukazom MuHTpyna
Poccunm ot 16.12.2020 Ne 915m.

6. TOW P-112-13-95 TumoBas WHCTPYKIHUSA IO
OXpaHe TpyJa IpH CINBOHAJIMBHBIX ONEPAIMIX B



pe3epByapHBIX MapKax, Ha JKEIE3HOIOPOXKHBIX H
aBTOHAJIMBHBIX 3CTaKagax.

7. IloctaHoBieHue IIpaBuTenscTBa PO oT
31.12.2020 N 2451 "O6 yrBepxnenuu IIpaBun
OpTaHM3aIlMd MEPONPHUATHA IO Tpeaympexie-
HHUIO W JUKBHJAIMU Pa3NUBOB HehTH U HedTe-
IpOAYKTOB Ha Teppuropuu Poccuiickoit denepa-
LMY, 38 UCKJIIOYEHHEM BHYTPEHHHUX MOPCKHX BOJ
Poccuiickoit denepanuu U TEPPUTOPHAIBHOTO
Mops Poccuiickoit denepanuu, a Takxke 0 HpH-
3HAHWU YTPaTHBIIUMH CHJY HEKOTOPHIX aKTOB
IIpaButensctBa Poccuiickoit denepanun".

8. TlocranoBnenne IlpaButenbcTBa Poccuiickoit
Oenepannu ot 15.09.2020 Ne 1437 «O6 ytBep-
xpeann [lonoxxkeHns o pa3paboTKe IJIAHOB Me-
POTIPHUATHHA 1O JTOKAJTU3AINH M JINKBUJAIINN aBa-
pHil Ha OMACHBIX IPOU3BOACTBEHHBIX 00BEKTAX;

9. Kyssmun, O. C. ITIpoGnembl obecrieueHus 06e3-
OTIACHOCTH NEPEeBO30K HE(TEmpOIyKTOB >Keie3-
HOAOPOKHBIM TPAaHCHOPTOM B OTEUECTBEHHOU U
3apyoexnoi Hayke / O. C. Ky3pmun, A. H. Jly-
unenko, E. C. KynukoBa // TpaHcnmopTHOE Ieio

Poccun. 2024. Ne 1. C. 238-240. EDN
FAHAZX.
10.0 cTpaTerun pas3BUTHA KEJIE3HOIOPOKHOTO

TpancnopTta B Poccuiickoit ®enepanuu no 2030
roga (ytB. Pacmopsokenuem IlpaButensctBa P®

REFERENCES

1. Russia. Constitution of the Russian Federation.
Moscow: Yurist; 2015.

2. Russia. Decree of the Government of the Russian
Federation. On approval of the Environmental
Doctrine of the Russian Federation; 2002.

3. Draft Decree of the President of the Russian Fed-
eration. On the Approval of the Environmental
Safety Strategy of the Russian Federation for the
period up to 2025 [Internet]. [place unknown]:
Ministry of Natural Resources of the Russian
Federation. Available from:
http://base.consultant.ru/cons.

4. Russia. Federal Law. On Industrial Safety of
Hazardous Production Facilities; 1997.

5. Russia. Rules on Labor Protection During Stor-
age, Transportation and Sale of Petroleum Prod-
ucts. Ministry of Labor of the Russian Federa-
tion; 2020.

6. Russia. TOY R-112-13-95 Model Guidelines for
Occupational Safety and Health in Load-
ing/Unloading Operations at Tank Farms and
Railway Tank Car and Truck Loading Facilities.
Russian Federation Mintopenergo; 1995.

7. Russia. Resolution of the Government of the
Russian Federation. On Approval of the Rules
for the Organization of Measures to Prevent and
Eliminate Oil and Petroleum Product Spills on
the Territory of the Russian Federation, with the
Exception of the Internal Sea Waters of the Rus-
sian Federation and the Territorial Sea of the

62

oT 17.06.2008 Ne877-p) [DnekTpoHHBIH pecypc].
Pexum JocTyna:
https://company.rzd.ru/ru/9353/page/105104?id=
155 (mara obpamenms: 10.05.2024).

11.TTpuka3z MunucTepcTBa TpaHcmopta P® ot 29
uronst 2019 1. Ne 245 «O6 yrBepxaernu [IpaBur
MEPEBO30K  JKEJIE3HOJOPOKHBIM  TPAHCIOPTOM
I'Py30B HAJIMBOM B BaroHax-IMCTEPHAaX W BaroHax
OyHKEpHOTO THIIA JJIsl MEPEBO3KH HePTeOnTYMay.

12.TOCT  10674-2022. MexrocynapCTBEHHBII
cragaapT. Barossl-uucrepnsl. O0mme TexHHuYe-
ckue ycinoBus'".

13.TOCT 12.2.085-2002. Cocynsi, pabortaromniue
IO JaBJICHHUEM, KJIalaHbl MPeIOXpaHUTENbHEBIC /
MexrocygapCTBEeHHbIH COBET IO CTaHAapTH3a-
UM, MeTpojioTuu u ceptudukammu. M.: OAO
«HUUXNMMAILl», 2022. 15 c.

14.06ecneueHne mokapHOW 0€30MaCHOCTH TIpe.i-
npusTHi HedTenepepabareBaromeld U HepTEXH-
MHUYECKOW NPOMBIIUIEHHOCTH. PexoMeHpanuu
(yrB. ®I'Y BHUUIIO MYC P® 24.05.2004).

15.1Ipuxa3z Pocrtexnam3opa ot 12.12.2020 Ne 528
«O06 yrBepxaennu ®enepaibHBIX HOPM U IIPABUII
B obnactu mpombineHHoW 6e3onmacHocTr «Ilpa-
BHJIa 0€30IaCHOTO BEJEHHUS T'a300IAacHBIX, OTHe-
BBIX U PEMOHTHBIX paboT» (3aperucTpupoBaHO B
Munrocte Poccunm 28.12.2020 Ne 528).

Russian Federation, as well as on Invalidation of
Certain Acts of the Government of the Russian
Federation; 2020.

8. Russia. Resolution of the Government of the

Russian Federation. On Approval of the Regula-
tions on the Development of Action Plans for the
Localization and Elimination of Accidents at
Hazardous Production Facilities; 2020.

9. Kuzmin OS, Lutsenko AN, Kulikova ES. Prob-

lems of ensuring safety of oil products transpor-
tation by rail transport in domestic and foreign
science. Transportnoe Delo Rossii. 2024;1:238-
240.

10.Russia. Decree of the Government of the Russian
Federation. On the Strategy for the Development
of Railway Transport in the Russian Federation
until 2030 [Internet]. 2008 [cited 2024 Oct 05].
Available from:
https://company.rzd.ru/ru/9353/page/105104
?id=155.

11.Russia. Order of the Ministry of Transport of the
Russian Federation. On Approval of the Rules
for Rail Transportation of Goods in Tank Cars
and Hopper Cars for Transporting Dead Oil;
2019.

12.GOST 10674-2022. Tank cars. General specifica-
tion. Moscow: Russian Institute for Standardiza-
tion; 2023.

13.GOST 12.2.085-2002. Vessels working under
pressure. Safety valves. Safety requirements
Moscow: NITHIMMASH; 2022.



14.Russia. Recommendations. Ensuring fire safety 15.Russia. Rostechnadzor Order No. 528. On Ap-

of oil refining and petrochemical industry enter- proval of Federal Norms and Rules in the Field
prises. Ministry of Emergency Situations of the of Industrial Safety. "Rules for the Safity of
Russian Federation; 2004. Gas-hazardous, Fire and Repair Work. Ministry

of Justice of the Russian Federation; 2020.

HNudopmanus 06 aBTopax:

Ky3smMun Oaer CepreeBm4 — acrnupaHT Kadenpsl Kyankosa Enena CepreeBHa — crapiumii npenoaasa-
«TexHocdepHass OesomacHocTb», Author ID PUHI] tens BIII «TpaHCHOPTHOrO CTPOMTENBCTBA, 3EMIIE-
1087908, ten. +79963898395. ycTpolicTBa u reoge3mm», Author ID PUHIL 222668,
Jlynenko Anapeii HukosaeBuy — KaHIuaaT TEXHU- Ten. +79625001403.

YeCKUX HayK, MOomeHT kKadenpwsl «TexHochepnas 6e3- Bnosenko Biaagumup AnexceeBUY — IpernogaBaTeib
onacHocTh», Author ID PUHI[860647. BII «TpaHCHOPTHOTO CTPOUTEILCTBA, 3EMIICYCTPOM-

CTBa U TCOAC3NHN).

Kuzmin Oleg Sergeevich — Postgraduate Student of Kulikova Elena Sergeevna — Senior Lecturer of the
Technosphere Safety Department, Author ID of RSCI Higher School of Economics at the Department of
1087908; phone: +79963898395. Transport Construction, Land Management and Geode-
Lutsenko Andrey Nikolaevich — Candidate of Tech- sy, Author ID RSCI 222668; phone: +79625001403.

nical Sciences, Associate Professor of Technosphere Vdovenko Vladimir Alekseevikvich — Lecturer of the
Safety Department, Author ID RSCI 860647. Higher School of Economics at the Department of

Transport Construction, Land Management and Geodesy.

Bxiag aBTOpoB: Bce aBTOPBI CI€1aJIM SIKBUBAJEHTHBII BKJIA/ B MOATOTOBKY MyOJIMKAIINH.
Contribution of the authors: the authors contributed equally to this article.

ABTOPBI 3asIBJISAIOT 00 OTCYTCTBHM KOH(INKTA HHTEPECOB.
The authors declare no conflicts of interests.

Crarbs ony0ukoBana B pexxnme Open Access.
Article published in Open Access mode.

Cratbs nocrynuia B pegaxkuuio 23.06.2024; onodpena nocie penensuposanns 16.07.2024; npuaaTa k nydauka-
o 26.07.2024. Penensent — AuTunuH JI.51., kaHauaaT TeXHUYECKUX HAYK, AouneHT kadenpbl «[logBu:kHol co-
CTaB JKeJIe3HBIX /I0POr», AUPEKTOP Y4eOHO-HAYYHOr0 MHCTHUTYTa TpaHcmopTa BpsiHcKoOro rocynapcrBeHHOro
TeXHHYEeCKOr0 YHHBEPCHUTETA, YJIeH peicoBeTa sKypHaia « TpaHcIopTHOe MAIIMHOCTPOEHHE).

The article was submitted to the editorial office on 23.06.2024; approved after review on 16.07.2024; accepted for
publication on 26.07.2024. The reviewer is Antipin D.Ya., Candidate of Technical Sciences, Associate Professor
of the Department of Railway Rolling Stock, Director of the Educational and Scientific Institute of Transport at
Bryansk State Technical University, member of the Editorial Council of the journal Transport Engineering.

63



