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BBegeHune
TpeboBaHMA B OTHOLIEHUWN NOATOTOBKU IKMUMNaXen
onpepaeneHHbIX TUNoB cynos (Fnasa V MNOHB-78/95)
Pazpgen AV/1

O6s3aTenbHble MUHUMarbHbIE TpeboBaHWUA Ang NoAroTOBKM U KBanudukauum
KanuTaHoB, NUL, KOMaHOHOrO 1 PSA0BOro CocTaBa TaHKEpPOB

O3HakoMuTeNbHbIN KYpPC ANA paboTbl Ha TaHKepax
1. OsHakomMuTenbHbIN KypCc Ans paboTbl Ha TaHKepax, YNOMSHYTbIA B
nyHkTe 1.2 npasuna V/1, oomkeH OxBaTbIBaTb, NO KpanHen Mepe, nporpaMmmy,
NPUBEOEHHYIO B NYHKTaX 2 - 7 HNXe.

XapaKTepuCTUKMU FPy30B
2. O6ulee M3noxeHe BOMpoca, BKIoYasa MPakTUYECKYH OEeMOHCTpauuio du-
3M4YECKUX CBONCTB HeddTWU, XMMUYECKUX FPY30B U ra3oB, NEPEBO3NMbIX Hanu-
BOM; 3aBUCUMOCTb MeXay AaBNeHMeM 1 TeMnepaTypon napos. BnvsHve gas-
neHns Ha TeMnepaTtypy KuneHusi, obbsacHeHVe AaBneHus HaCbIWEHHOro napa,
anddysnsa, napumanbHoe OaBreHue, npedenbl BOCMIaMEHSeMoCTH, Temne-
paTypa BCMbIWKM U CaMOBOCMaMEHEHWS; NpakTUYeckoe 3Ha4YeHne Temnepa-
TYpbl BCMbILKMA U HWKHErO npegenia BOCNIaMeHseMOCTH; 3eMeHTapHoe 00b-
SICHEHMe BMOOB 0Opa3oBaHWs 3MeKTpPOoCTaTUYecKoro 3apsaa; 060o3HavyeHusa u
COCTaBbl XMMUYECKMX BELLECTB, OCHOBbl XMMUW KUCAOT U OCHOBaHWA, XMMUYe-
CKUX peakuuii N3BECTHbIX rpynn, AOCTAaTOYHbIE ANS1 NPaBUbHOMO NPUMEHEHNUS
KOOEKCOB.

TokcuyHoCcTb
3. MNpocTtoe 0ObACHEHUE MPUHLMMOB M OCHOBHbIX KOHLUENUMWIA; npedenbl TOK-
CUYHOCTU, OCTpble U XPOHMYECKME 3(PPEKTBI TOKCMYHOCTU, A00BUTBHIE N pas-
ApaxatoLume BelecTBa obLiero gencTBus.

OnacHocTtH
4. Ob6bsACHEHNEe ONacHOCTEN, BKNOYas:

.1 onacHocTM B3pbiBa M BOCMMaMEHEHUS; Npeaeribl BoCnnaMmeHsaemMo-
CTU; UCTOYHUKM BOCNITAMEHEHUS U B3PbIBA;

.2 ONacHOCTU ANs 340pOBb4, BKIOYAs: ONACHOCTb MONagaHus Ha Ko-
Xy, Npy BObIXaHUM U BO BpeMs Mpuema nuLLK; KUCnopoaHasi HedocTaTou-
HOCTb, obpalwias ocoboe BHMMaHWE Ha CUCTEMbI MHEPTHLIX ra30B; BpeAHble
CBOWCTBaA MepeBO3MMbIX MPY30B; HECYACTHbIe Cryvyau C MepcoHaroM U peko-
MeHZyeMble 1 3anpeLaemble OENCTBUS MPU OKa3aHMKU NEPBOK NOMOLLY;

.3 omacHOCTW ONS OKpyKatlowen cpefpbl, BKMYasi: BNusHue cbpoca
Hed TN, XMMNYECKMX BELLECTB MMM ra3oB Ha YerioBeka M MOPCKyto dnopy 1
hayHy; BNusHWe yaenbHOro Beca M pacTBOPUMOCTU; OMAaCHOCTb nepemelle-
HWUs1 06aKoB rasa; BrvsiHME OaBNEHUSA NapoB U aTMOCHEPHbIX YCIOBUN;

.4 OnacHOCTb PeaKkTUBHOCTU; CaMOMNPOM3BOSIbHAs peakLms; nonMMmepusa-

Uus; BNMAHWE TemnepaTypbl NPUMECK B KAa4eCTBE KaTanmsaTopoB; peakuus ¢
BO3yXOM, BOL4OM U APYTMMU XMMUYECKMMN BELLECTBAMU; U
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.5 onacHOCTb KOpPpPO3uMK, BKItOYAs: ONACHOCTb AN NepcoHarna, Koppo3suto
KOHCTPYKLUMOHHbIX MaTepuarnoB; BrVSIHAE KOHLEHTpaLMn U 3BOMOLUN BOOO-
poaa.

MpenoTBpalieHMe BO3HUKHOBEHMA ONacHOCTH
5. NHepTu3aums, co3gaHne BoAsIHbIX MOAYLUEK, CUKKATUBbLI, MOHUTOPWHT; CHS-
TV 3NEKTPOCTaTUYECKNX 3apSIA0B; BEHTUNSALUMS; pa3aeneHune rpy3os; MHIMou-
poBaHwue rpyaa; BaXXHOCTb COBMECTUMOCTUN MaTepuaros.

O6GopyaoBaHue 6e3onNacHOCTU M 3awMTa NepcoHana
6. PaboTta 1 kannbpoBka M3MepuTenbHbIX NpubopoB 1 nogodbHoro obopyno-
BaHWS; cneunanuanpoBaHHble CPeACTBa MOXAPOTYLIEHUS, OblXaTerbHble an-
napaTbl U CHapsbkeHue Ansi 3BaKkyauuMm Ha TaHkepax; 6e3onacHoe MCcnonb3o-
BaHWe 3alUUTHOWN OAeXObl U CHapshKEHUS; MCNONb30BaHWe CPeacTB npuBese-
HWUS1 B CO3HaHWE M OPYroro cnacatesibHOro U 3BakyaLMoOHHOTO CHapSKeHUS.

MpepoTBpaLweHne 3arpsi3HeHUsA
7. Mpouenypbl MO NPeAOTBPALLEHMIO 3arpsi3HEHMS BO34yxa M BoAbl, a Takke
Mepbl, MPMHUMaeMble B crlyyae pa3nuea, BKIo4as Heo6XxoaMMOoCTb:

.1 HemeaneHHon nepefayn BCel COOTBETCTBYHOLUEN WHPOpPMaLUK
Hagnexawum JOMKHOCTHBIM NLLaM Npu 0OHapy>XeHUW pasnuea unu B criyyae
HENCMPaBHOCTU, YIPOXKAIOLLEN Pa3fiMBOM;

.2 BbICTPOro yBefoMIeHNs1 nepcoHana Ha 6epery, B 3agayn KOTOpOro
BXoauT 6opbba ¢ nocneacTBUAMU 3arpsi3HEHNST; U

.3 Hagnexalyee BbINOMHEHWE CyAOBbIX Mpoueayp AN orpaHudeHust
pasnuea.

MPOIrPAMMA MOArOTOBKU NEPCOHAJA HE®TAHBLIX TAHKEPOB

8. MporpamMmma cneunanmM3anpoBaHHON NOATOTOBKM, YNOMSAHYTasi B NyHkTe 2.2
npaesuna V/1 B OTHOWeEHMN 0BsiI3aHHOCTEN MepcoHana Ha HedTAHbIX TaHKe-
pax, JOJKHa npedycMaTpuBaTh MOMyYeHUE TEOPETMYECKUX U MPaKTUYECKMX
3HaHWI No BOMNpoOCcaM, yKasaHHbIM B NyHKTax 9-14 Huxe.

MpaBuna u KoaeKcbl NPaKTUKK
9. O3HakOMMeHne C COOTBETCTBYIOLLUMU NMOMOXEHUAMN MEXOYHAPOAHbIX KOH-
BEHLUMN, MEXOyHapoAHbIMU W HauMOHanbHbIMKM Kogekcamu, PykoBoactsom
MMO no Gopbbe c 3arps3HeHMeM HedTbio; COOTBETCTBYHOLLUMMU PYKOBO-
AcTBaMuM Nno 6e30MacHOCTU TaHKEPOB U OObIMHO MPUMEHSEMbIMU NMOPTOBLIMM
npasunamu.

YcTponcTBO 1 060pyaoBaHue He(hTAHbIX TAHKEPOB
10. O3HakomIneHne ¢ yCTPOMCTBOM TpyOOMpOBOAOB, HACOCOB, TAaHKOB U Na-
NyOGHbIX YCTPOWCTB; TUMaMu rpy30BbIX HAaCOCOB M WX MCMONb30BaHUEM NS
pasnuyHbIX BUOOB rpy3a; cucTemMamm OYUCTKM, Aerasaumm u MHepTU3aumm rpy-
30BbIX TAHKOB W BEHTUMSLMEN XUIbIX MOMELLEHWI; MEPUTENBHLIMIU CUCTEMA-
MU 1 aBapuHO-NpeaynpeauTenbHON CUrHann3auuen; cucteMmamMmm nogorpesa
rpysa v ycrnousimm 6€30nacHOCTU 3NIEKTPUYHECKMX CUCTEM.

XapaKTepuCTUKMU rpy3a
11. 3HaHMe XMMMYECKMX N (PU3NYECKMX CBOMCTB PasfIMYHbIX HEPTSHbIX rpy-
30B.




CypnoBble onepauuu
12. PacueThbl, CBA3aHHblE C rPy30BbIMW OnepauusiMu; nnaHbl NOrpy3ku 1 Bbl-
rpy3Ku; NOrpy3oYHO-pasrpy3oyHble onepauun, BKMNoYas nepekadky rpysa ¢
cyaHa Ha cyaHo. NepeyvHn KOHTPOmbHbIX NpoBepok. Mcnonb3oBaHne obopy-
AOBaHUS KOHTPOns. 3Ha4yeHne NpaBWbHOTO PYKOBOACTBA NMEpPCOHanoMm; one-
pauuun No Aerasaumm U o4MCTKe TaHkoB. Ecnm Heobxogumo, npoueaypbl MOW-
KM CbIpo HeddTbio, @ TaKke 3JKCnyataums M TexHudeckoe obcnyxuBaHue
CUCTEM UHePTHOro rasa. KoOHTpornb 3a BXOAOM B rpy30Bble HAaCOCHble OTAene-
HMSA 1 3aKpbITble NOMELLEHNS; UCNOoMb30oBaHNe 06opyaoBaHNs Ans obHapyxe-
HUS ra3oB 1 obopyaoBaHusa 6e3onacHOCTM; cnocob MOrpysku «noBepx ocTaT-
KOB» W NpaBuUNbHbIA NOPSAOOK GannacTupoBku u aebannacTupoBku; NpeaoT-
BpalleHue 3arpsa3HeHnss Bo3ayxa v Boabl.

PemoOHT 1 TexHU4Yeckoe obcnyxusaHue
13. Mepbl NpegoCcTOpOXHOCTH, NPeanpuHUMaemMble 40 U BO BPEMS BbINOSHE-
HMA paboT, CBA3AHHbIX C PEMOHTOM WM TEXHUYECKUM OBCNyXMBaHUEM, BKIHO-
Yyas paboTbl, KacalwLwmecs HaCoCHOM M TPybonpoBOAHOW CUCTEM, 3MEKTPO-
06opyaoBaHMA M CUCTEMbl KOHTPOIS; acnekTbl 6esonacHoCTH, Heobxoammble
npu NpoBeAeHnn orHeBbix paboT. KoHTponb 3a npoBegeHneM orHeBbIX paboT
1 NpaBurbHble NpoLeaypbl X BbINMOSHEHWS.

OencTBusa npu aBapusx
14. BaxHoCTb pa3paboTKkM CyAOBbIX MIIAHOB MO AENCTBUSIM B Ype3BblYaMHbIX
cuUTyauusix; aBapunHoe npekpalleHne rpy3oBbiX onepauun; AerCTBUS B Cny-
Yyae BbIXo4a M3 CTPOS BaXHEMLIMX cUCTeM, obcnyxusaloLwmx rpys; 6opsba ¢
noXxapom Ha HedTAHbIX TaHKepax; AeWCTBUS, npeanpuHMMaemble nocne
CTOJSIKHOBEHUS, NOCadKM Ha Mefb UNW pasnuea; npouenypbl okasaHus nepsBown
MeOMLMHCKON MOMOLUM U MCNOMb3oBaHWe JdblxaTenbHbIX annapaToB Ans
Ge3onacHoro BXofa B 3aKpbITble MNOMELLEHUSI U CNAacaHUsi HAXOAALLMXCS B HUX
nogew.



MPOIrPAMMA MNOArOTOBKU NEPCOHANA TAHKEPOB-XMMOBO30OB
15. MNporpammMa cneumanuavpoBaHHOW NOAroTOBKM NepcoHana, ynomsHyTtas B
nyHkre 2.2 npasuna V/1, B OTHOWeHWM o0Osi3aHHOCTE Ha TaHkepax-
XMMOBO3ax, AOMkHa npegycmMaTpuBaTth NofyYeHUe TEOPETUYECKUX N NpaKTu-
YeCKMX 3HaHW Mo BoMpocam, ykasaHHbIM B NMyHKTax 16-21 Huxe.

MpaBuna u KoaeKkcbl NPaKTUKN
16. O3HakoMneHne C COOTBETCTBYIOLLUMMMN MEXOYHapOAHbIMU KOHBEHLMAMU, a
Takke c kogekcamn MO, HaumoHanbHbIMM KOAeKcamMu, pyKoBOACTBaMU MO
6e30nacHOCTM TaHKepOoB 1 0BbIYHO NPYMEHSEMBIMU MOPTOBLIMW NPaBunamu.

YcTpoincTBo n o60opyaoBaHMe TaHKEPOB-XMMOBO30B

17. KpaTkoe onucaHvue yCTpOWCTB creumanbHbiX TPyOOnpoBOAOB, HAaCOCHbLIX
CUCTEM U TaAHKOB; KOHTPOSb 3a NepennBOM; TUMbl rPY30BbIX HACOCOB U UX UC-
nonb3oBaHWe ANs pasfnuyHbIX BUAOB rpy3a; CUCTEMbI OYUCTKU W Aerasauuu
TaHKOB. [[@300TBOAHbIE CUCTEMBI IPY30BbIX TAHKOB M BEHTUNALMM XXUMbIX MO-
MeLLEHNA, CUCTEMbI BO3BpaTa MapoB, BO3AYLUHbIE LUNIO3bl; CUCTEMBI 3amepa
rpysa v aBapunMHO-NpeaynpeamTeribHON CUrHanusauum; CUCTeMbl KOHTPONS
TemnepaTypbl rpysa v aBapvnHO-NpeaynpeanTenbHON curHanusauum; dakto-
pbl 6€30MacHOCTN ANEKTPUHECKUX CUCTEM.

XapaKTepuCTUKMN Fpy30B
18. [JocTaTouHblE 3HAHUS XapPaKTEPUCTUK XKMOKUX XMMUYECKUX rpy3oB, obec-
neyvBalolimMe Hagnexaiiee npuUMEHeHVe COOTBETCTBYIOLWMX KOAEKCOB Mo
GesonacHocTu rpysa.

CypnoBble onepauuu
19. PacyeThbl, cBA3aHHbIe C rpy30BbIMM OnepaumsmMu; nnaHbl NOrpyskn u Bbl-
rpy3Ku; NOrpy3oyHO-pasrpy3oyHble onepauun; cucTembl Bo3BpaTa Mnapos; ne-
pPEeYHM KOHTPOIbHbBIX MPOBEPOK; WCMOMb30BaHMEe OOOPYLOBaHWUS KOHTPOMS;
onepauuun nNo gerasaumy N O4UCTKE TaHKOB, BKIOYasa Haanexalliee ncnosib3o-
BaHWe abcopbeHTOoB, yBRaxHUTENen u AeTepreHToB; NCMoNb3oBaHWe U MNoa-
AepXaHue MHePTHbIX aTMocdep; KOHTPOSb 3a BXOAOM B rpy30Bble HAacOCHbIe
OTAEneHVs 1 3aKkpbiTble MOMELLEHUs; UCnonb3oBaHne obopyaoBaHus obHa-
pyeHusi ra3oB n obopynosaHus 6e3onacHOCTWU. YganeHuwe OTXOA0B U CMbl-
BOK.

PeMoOHT 1 TexHUM4Yeckoe obcnyxusaHue
20. Mepbl NpeaoCTOPOXKHOCTU, NPUHUMaeMble nepen PeMOHTOM WU TexHu4e-
CKUM 0bCcnyXmBaHMeM HacOCHOWN, TPYOONPOBOAHON, 3NEKTPUYECKON CUCTEM U
CUCTEMbI KOHTPOIS.

HenctBusa npu aBapusax
21. BaxHocTb pa3paboTky cygoBbIX NIAHOB MO AEWACTBUSIM B YPE3BbIHYaNHbIX
CcUTyauusix; aBapuinHoe npekpallieHne rpy3oBblX onepauun; AerCcTBUS B Cny-
Yyae BblX0o4a M3 CTPOS BaKHEMLLMX cUCTeM, obcnyxusarowmx rpy3; 6opsba c
NnoXXapoM Ha TaHKepax-xMMOBO3aX; OEeWCTBWSA, NpeanpuvHUMaemble nocre
CTONIKHOBEHUS, MOCaAKN Ha MeMb Unu pasnvea; npoueaypbl Oka3aHUs NepBou
MEAMLMHCKOW MOMOLLM U UCMONb30BaHWe peaHnMaLnoHHoro obopyagosaHms n
obopyaoBaHva Ans Aerasauuu; UCMONb3oBaHWe AblXaTenbHblX annapaTtos M
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cnacartenbHoro obopyaosaHus; 6e3onacHbIN BXO B 3aKpbiTble MOMELLEHUSA U
cnacaHve HaxoasLuxcs Tam noaen.

NMPOrPAMMA NOATrOTOBKU NMEPCOHAJIA TA3SOBO30B
22. MNporpamma crneunann3MpoBaHHOM NOArOTOBKM NepcoHana, ynomsaHyTas B
nyHkTe 2.2 npasuna V/1, B OTHOWeEHMN 065S3aHHOCTEN Ha ra3oBo3ax OOJPKHA
npegycmatpvBaTth MOJTyYeHME TEOPETUYECKUX U MPAKTUYECKUX 3HAHWUW MO BO-
npocam, YkasaHHbIM B NyHKTax 23-34 Huxe.

MpaBuna u KoAeKcbl NPaKTUKN

23. O3HaKkoMMeHMe C COOTBETCTBYIOLLMMU MEXOYHAPOOHBIMU KOHBEHLMAMM, a
Takke kogekcamu MMIMO, HaumoHanbHbIMA 1 OTpacreBbIMU KoAEKCamu.
24. O3HakoMreHne c yCTPOUCTBOM M 0BopyaoBaHMEM rasoBo30B; Tvnamu ra-
30B0O30B; CMCTEMaMU FPY30BbIX €MKOCTEN (KOHCTPYKLMUS, OCBUOETENLCTBOBA-
HUS1); TPY30BbIM O0OOpyLoBaHMEM (Hacochkl, TpybonpoBoabl); cMCTEMaMm KOH-
ONUMOHNPOBaHNSA rpy3a (NogorpeBs, oxnaxaeHue); cucteMmamu perynmpoBaHus
coctaBa atmocdepbl B TaHKax (MHEPTHbIW ras3, asoT); KOHTPOMbHO-
N3MepUTENbHBIMU NPUOOpPamMKn rpy30BbIX EMKOCTEW U TPY30BbLIX CUCTEM; CUC-
TeMaMu NoXapoTyLleHus; 1 obopyaoBaHNeM 6e30MacHOCTU U cnacaTeribHbIM
CHapsPKEHUEM.

Bopbb6a c noxapom
25. CoBpeMeHHble MpakTU4eckme cnocobbl MU MEeToAbl NOXAapOTYLUEHUS, Npu-
MEHUMble K rasoBo3aMm, BKIHOYasi MCMNOMb30BaHME CUCTEM BOASHOrO OpoLlue-
HUS.

Xumusa v pusmka
26. O3HaKOMIMeHMe ¢ OCHOBaAMU XUMUK U OU3NKM NPUMEHNTENBHO K Gesonac-
HOW NepeBO3Ke CXKWMKEHHbIX ra30B HaNMBOM Ha cyax, BKMYas:

.1 CBOMCTBA 1 XapaKTEPUCTUKN CXMXKEHHbLIX ra3oB U MX NapoB, BKO-
Yyasi onpefeneHne rasa; afieMeHTapHble 3aKOHbl ra30B; YPaBHEHUE COCTOAHMS
rasa; NnoTHOCTb ra3oB; AMddy3ms U CMeLLEHME ra3oB; CXXaTue ra3oB; CXKKe-
HMe rasoB; OXMaXOEHWe rasoB; KpUTMYEcKas TemnepaTtypa; npakTudeckoe
3HadeHne TemnepaTypbl BCMbILWKK; BEPXHUI N HWKHUIA Npegernbl B3pbiBooMnac-
HOCTU; TeMnepaTypbl CaMOBOCMNSTAMEHEHNS; COBMECTMMOCTb ra3oB; peaKTUB-
HOCTb; MONMMEpPU3aUmst U UHIMBUTOPLI;

.2 CBOMWCTBA MpPOCTbIX XXWAKOCTEN U NApOB; U3MEHEHME MNOTHOCTU U
3aBUCUMOCTM OT TemnepaTypbl; AaBMeHne 1 Temnepatypa napoBs; SHTaNbNUS;
napoobpasoBaHne 1 KUNEHNE XUAKOCTU; U

.3 Npupoga u CBOMCTBa PacTBOPOB, BKIOYas pacTBOPUMOCTb ra3oB B
XNOKOCTSX; CMELUMBAEMOCTb XUAKOCTEN U BAUSIHUE U3MEHEHWsa TemnepaTy-
pbl; NAOTHOCTL PacTBOPOB M 3aBUCUMOCTb OT TemnepaTypbl U KOHLEHTpauuu;
BINMUSIHNE PACTBOPEHHbIX BELLECTB Ha TOYKW NITABNEHUS U KUNEHUS; rTMaparthl,
nx obpasoBaHune 1M OUCMNEPCUS; TMIPOCKONMNYHOCTb; OCYLLIEHWE BO34yxa U Opy-
rMX ra3oB; TOYKa POChl U BNSIHME HU3KOW TemnepaTypbl.

OnacHocTu AnA 340poBbA

27. 3HAaKOMCTBO C OMACHOCTAMW ANS 300POBbS B CBSI3W C MEPEBO3KON
CXWKEHHbIX ra3oB, BKIHOYas:
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.1 TOKCUMYHOCTb: YCNOBUSI, B KOTOPLIX CXUXEHHbIE ra3bl U X Napbl MO-
ryT OblTb TOKCUYHBLIMW; TOKCUYHbLIE CBOWCTBA MHIMOUTOPOB U NMPOAYKTOB Cro-
paHMsa Kak KOHCTPYKLMOHHbLIX MaTepuasnoB, Tak U NEPEeBO3UMbIX CXUKEHHbIX
rasoB; OCTpble U XPOHMYECKUE NOCNEACTBMSA OTpaBIeHns, 00OLLEeSAOBUTbLIE OT-
paBnsLMe BeLLECTBa M OTpaBsOLME BELLUECTBA pasgpakalollero AencT-
BMWS; BENU4YMHa noporosoro npegena (TLV);

.2 oNacHoCTb NonajaHus Ha KoXy, Npy BObIXaHMU U BO BPeEMS npuema
NULLK; 1

.3 OKasaHue NepBON MEAWLMHCKOW MOMOLLU U NPUMEHEHNE NPOTMBO-
AOUN.

Fpy3oBble eMKOCTHU

28. MNpyHLMNbI YCTPOWUCTBA CUCTEM IPY30BbLIX EMKOCTEW; NpaBuna; oc-
BUAETENbCTBOBAHUS; KOHCTPYKLMM, MaTepuarbl, NOKPbITUS, N30MsALNUS TaHKOB
N COBMECTMMOCTb.

3arpsisHeHue

29. OnacHOCTM AONns XU3HW YernoBeka W Ons OKpyxawLllen cpefbl;
BNUsIHWE yOENnbHOro Beca U pacTBOPMMOCTU; ONAacHOCTb, Bbi3biBaemMasa gpen-
dyroLmMmM 06r1akoM ncnapeHun, 1 copoc 3a 60PT KPMOTEHHbIX XUAKOCTEN.

Cuctema o6paboTku rpysa

30. OnncaHne OCHOBHBLIX TUMOB HAaCcOCOB, HACOCHOINo 0bopyaoBaHus,
cucTem BO3Bpara rasa, cuctem TpybonpoBoaoB M KranaHoB; 00bACHEHME MNo-
HATUI gaBneHusl, BakyyMa, BcacbiBaHUs, NOTOKa, Hanopa; hunbTpbl U Npuem-
Hble CEeTKW; paclMpuTeribHble YCTPOWCTBA; OrHenperpaxgarolme 3KpaHbl;
06bIYHO UCMONb3yeEMblE WMHEPTHbIE rasbl; CUCTEMblI XPaHEHUS, FeHepauuw,
pacnpefeneHns;; CUCTEMbl PeErynupoBaHusa TemnepaTypbl U OaBreHust; raso-
OTBOZHbIE CUCTEMbI IPY30BbIX EMKOCTEWN; CUCTEMbI PELMPKYIISLNA KUAKOCTU U
NMOBTOPHOIO CXWXEHWs ras3oB; CUCTEMbl 3amepa rpys3a, KOHTPOSIbHO-
n3mepuTenbHasa annapaTypa W aBapuiAHO-NpeaynpeuTenbHasi curHanmsa-
unst; cuctembl OBHaPYXXEHWSI Ta30B U KOHTPOSS; CUCTEMbI CUrHanM3auum u
KOHTPOMS YITEKUCIIOro ra3a; CMCTEMbI yaaneHus Bbinapa 1 BComoraTtesibHble
CUCTEMBI.

Mpoueaypbl cyaoBLIX onepauun

31. MNogroToBka K MOrpy3ke W BbIFPY3KE M UX MpoLeaypbl; NepeyHn
KOHTPOJSbHbIX MPOBEPOK; NogaepkaHne COCTOSIHUS py30B BO BPEMS NMepexo-
4a 1 B NOpTy; pasgeneHne rpy3oB 1 npouenypbl O4UCTKU TaHKOB; oTbop npob
rpysos; 6annactMpoBka n gebannactMpoBka; npoueaypbl nogorpesa un gera-
3auuM 1 npouenypbl OXNaXAEeHUs CUCTEMbI Oerasauum HWkKe Temnepartypbl
OKpyXXatoLlewn cpefbl N CBA3aHHbIE C 3TUM Mepbl 6e30NacHOCTY.

TexHuka 6e30MacHOCTU U COOTBETCTBYHOLLIEE OGOpyaOBaHUe

32. PaboTta; kanubpoBka W WUCMNONb3OBaHWE MNEPEHOCHLIX U3MepU-
TenbHbIX NPMOOPOB; NPOTMBONOXapHOe ObopyaoBaHMe M Mpouedypbl; Abixa-
TernbHblEe annapaThbl; peaHMMauVNoHHOEe 00opyaOBaHMNE; KOMMMEKTblI CHapshKe-
HUS ONs1 9BaKyaumu; cnacaTternbHoe 0bopyooBaHMe; 3alumMTHaa O4exaa U CHa-
pPSKEHME; BXOA B 3aKPbITble MOMELLEHUS; MEpPbl NPEAOCTOPOXHOCTU, NMPUHN-
Maemble [0 M BO BpeMsi PEMOHTA U TEXHUYECKOro OBCNyXMBaHUS rPy30BbIX
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CUCTEM WM CUCTEM KOHTPOMS; PYKOBOACTBO NEpPCOHanNom B X0A4e noTeHuuansHo
OMacHbIX onepauui; Tunbl M NpUHUMNBI paboTbl 3NekTpoobopyaoBaHUS,
UMeHoLLLEro CBUAETENLCTBO O 6€30MaCHOCTM U UCTOYHMKE BOCMNIAMEHEHUS.

HenctBusa npu aBapusax

33. BaxHocTb pa3paboTki CygoBbIX MIAHOB MO AENCTBUSM B YPE3BbI-
YarHbIX CUTyauusiX; aBapuHOe npekpalleHne rpy3oBbIX onepaunii; CUCTEMbI
aBapUNHOrO 3aKpbITUS PY30BbIX KManaHoB; OEWCTBUSA B Clyvae Bbixoga M3
CTPOSI BXXHENLLMX CUCTEM UMK YCTPOWCTB, 0BCINYyXMBAKOLLMX TPY3, N OENCTBUS
nocne CTOMKHOBEHWUS WX MOcagkv Ha Merb, pasnvBa M NonagaHusa cygHa B
0061aKO TOKCUYHBIX UITN BOCMITAMEHSIIOLLIMXCH ra30B.

O6Lwwue NpUHUMNbI rPY30BbIX ONepauun

34. ViHepTnsauus rpy3oBbIX TAHKOB 1 NYCTbIX NPOCTPaHCTB; Oxnaxae-
HMe, 3arpyska TaHKOB; onepauuu, OCyLLEeCTBSIEMbIE BO BPEMS penca C rpy3omM
n B BGannacTe; pasrpyska W 3a4ucTka TaHka M MOPSAOK AeNCTBUS B Criydae
aBapuu, BKNoYasa 3apaHee 3annaHupoBaHHble OEWCTBUSA Ha Cryyan yTedek,
noxapa, CTOMNKHOBEHUS, MOCaJKN Ha Menb, aBapuHoro cbpoca rpysa u He-
CYaCTHbIX CMyYaeB cpeau akunaxa.
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MnaBa 1. Ob6s3aTenbHble MMHMMarbHbIE TpeboBa-
HUA ANSA NOAroTOBKU M KBanudgpukaumm KanutaHoB,
nuu K/c n p/c TaHKepoOB.
(Fn.V. Pazpgen A - V/1 NOHB -78/95)

1. O3HAKOMUTENbHbLIV KYPC 1A PABOThl HA TAHKEPAX.

NwmetoTca Tunosble kypcbl UMO no noarotoske Anst paboThbi:

- Ha HedTaHbIX TaHkepax — kypc MO 1.01
- Ha TaHkepax-xmmoBo3ax — kypc MO 1.04
- HarasoBo3ax — kypc MO 1.05

Yenoseueckuin aktop — 3TO OWKNOKM YenoBeka Mo NpuUYMHE HeKkoMmne-
TEHTHOCTK, yCTanocTu, npodeccnoHansHon HenpurogHoctu. bonee nonosu-
Hbl aBapun Ha MOpe CBsA3aHbl C 3TUM (hakTopoMm.

PA3BUTUE TAHKEPOB

MepBble NepeBo3kM cbipor HedPTN MopeM nossunuck B 1859 rogy B cBA3n
C OTKpbITMEM HedpTn B wTtarte lNeHcunbBaHms, CLUA. MepBbiM cygHOM, nepe-
cekwmnm ATNaHTUYECKMIA OKeaH C MOSMHbLIM FPy30M Chipon HedpTh B 1861 r. Obin
napoxog Elizabeth Watts.

B 1878 r. B Poccum 6bin BnepBble NOCTPOEH TaHkep «3opoacTtp», Kopnyc
KOTOpOro 6bin nogeneH Ha rpy3oBble eMKOCTU — TaHkn. MIMeHHo ¢ aToro napo-
Xoda 1 Havanach creynanusauus nepeBo3kn HedTN Ha TaHKepax.

[danbHeliwee ycoBepLUEHCTBOBAHNE KOHCTPYKLUMM TaHKEPOB U 3aMeHa 3a-
KNenokK Ha cBapKy MpuBenu kK cosgaHuto TaHkepos knacca ULCC (Ultra Large
Crude Carrier).

B 1948 r. ognH 13 TaHkepoB cepun T2 Gbin nepeobopynoBaH AN nepe-
BO3KW XUOKUX XMMUYECKMX BELLIECTB B CBA3N C YBENNYEHMEM CMPOCA Ha Takue
nepeBO3Ku.

B 1960 r. Obin1 NOCTPOEH NEPBLIN TaHKEP M3 HEpPXXaBEHLEeN cTanu, B TaH-
Kax KOTOPOro MOXHO Oblfio nepeBo3nTb Mobble XuakMe npoayKTbl HedpTexu-
MU,

MepBble NepeBoO3kn CXMKEHHbIX ra3oB (LPG) Havanuce B 1920 r. — 6yTtaH
nepeBo3nIiCs B eMKOCTSX Mo AaBreHneM npu okpyxatoLLen Temneparype.

YcoBepLIEHCTBOBaHNE CUCTEM OXMaXAEHWUs 1 BbiNnaBka MeTansnos, npu-
rofHbIX K paboTe Npu HU3KNX TemnepaTypax, Aanu BO3MOXHOCTb MepeBO3UTb
B CXXMXXEHHOM COCTOSIHUM U Apyrue rasbl.

KINACCU®UKALIMA TAHKEPOB MO OEABENTY (DW)
- manoro/ygo6Horo pa3mepa 6.000-45.000 TDW
- cpegHero pasmepal/cyneptaHkep 45.000-160.000 TDW
- VLCC 160/000-300.000 TDW (Very Large Crude Carrier)
- ULCC 6onee 300.000 TDW
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TUMNbI TAHKEPOB

OIL TANKER =o0603Ha4aeT cygHO, CKOHCTPYUPOBaHHOE U3HavanbHO unu npu-
CcrnocobrneHHoe K NepeBo3ke HedTerpy3oB HanMBOM B CBOUX FPY30BbIX NMOMe-
LLIEHUSIX, BKMOYast KOMOUHMPOBAHHbIE CyAa U TaHKEPa-XMMOBO3bI.

CRUDE OIL TANKER = o6osnavaeT OIL TANKER, nprcnocobneHHbIn K ne-
peBo3Ke Cbipor HeddTU HanNMBOM.

PRODUKT TANKER = o6o3HayaeT HedTaHOW TaHKep, NpPMCnocoBneHHbIn K
nepeBo3ke HedpTErpy3oB, KPOME ChiPon HE(PTH.

CHEMICAL TANKER = TtaHkep-xumoBo3, obo03Ha4aeT CyAHO M3HavarbHO
CKOHCTPYWMPOBAHHOE MNN NPUCMNOCOONEHHOE K MEepeBO3KM BPEeAHbIX XUOKMX
BewlectB (NLS) HanuBom, Bknovas HepTAHOM TaHKep, Koraa OH nepeBo3vT
MOMHOCTBIO MITN YaCTUYHO BpeOHbIe XUAKME BELLECTBA HANMBOM.

LPG= rasoBos3 (Liquified Petroleum Gas Carrier) — o60o3Ha4aeT CygHO M3Ha-
YanbHO CKOHCTPYMPOBAHHOE WM NPUCMOCOBNEHHoe ANsi NEPEBO3KM HANMBOM
CKWKEHHBIX ra3oBbIX BELLECTB.

LNG=rasoBos (Liquified Natural Gas)- o60o3HauyaeT CygHO n3HavanbHO CKOHCT-
pyupoBaHHOE WM MpUCNocobrneHHoe K nepeBo3ke NMPUPOOHbLIX ra3oB B XU4-
KOM COCTOSIHUM HanMBOM.

TAHKEPHAA TEPMWHOJ10IM A
(MpuBOAMTCA B @aHIMUICKOM andaBuTHOM nopsigke — Anst yoobectea paboThbl €
TEXHUYECKOW MHpOPMaLMEN Ha aHTTTIMNCKOM SI3bIKE)

Antistatic additive = aHTucTaTU4eckas npucagka. Belwlectso, gobaensemoe B
HedTeNpoayKT, YTOObI MOAHATL yAEMNbHYI0 OOBbEMHYIO 3NEKTPONPOBOAMMOCTb
6onee 100 pS/m (nukoCuMmeHC Ha MeTp) ANs NpefoTBpaLLEHUS HAKOMMEeHWs
CTaTU4YeCKOro aneKkTpuyecTsa.

Approved equipment = opobpeHHoe obopypoBaHue. ObopyaoBaHue, CO3-
OaHHOE M MCMbITaHHOE nog HabnaeHneM rocygapCTBEHHOIO AenapTaMeHTa
unun knaccndukaumoHHoro odwecTtsa. Takne BNacTu AOMKHbI BblAaTb CEPTU-
dumkaTt Ha aTO obopyLoBaHMe kak Ge3onacHoe AN UCMONb30BaHWSA B yKa3aH-
HOW onacHon aTMmocdbepe.

Auto-ignition = camoBocnnameHeHne. BocnnameHeHve roptoyero martepuana
6e3 nogHeceHns OTKPLITOro OrHsA, KOrga mMartepwvarn HarpeT 40 TemnepaTypbl,
npy KOTOPOW NPONCXOANT CaMonoaaepKMBatoLLeecs ropeHme.



12

Bonding = anektpuyeckoe nogcoeanHeHne. CoegnHeHne BMecTe MeTannuye-
CKMX YacTen aAns obecrneyeHnsi aneKTpUYECcKon Lenu.

Cathodic protection = katogHasi 3awwuTta. [NpegoTBpalleHne obpasoBaHMA
p>KaBUYMHbI SNEKTPOXMMUYECKMM crnocobom. Ha TaHkepax MOXET NPUMEHSATLCS
nmMbo cHapyXxu koprnyca, nMbo Ha BHYTPEHHEN NMOBEPXHOCTM TaHKoB. Ha Hed-
Tenpuyanax 4acto NpuUMeHsIeTcs ANs 3aWuTbl CTanbHbIX CBal U KpaHUEBbIX
naHenen.

Clingage = HanunaHue. HedTb, ocTaloLasca Ha CTeHKax TpyoonpoBOAOB Unn
Ha BHYTPEHHUX MOBEPXHOCTAX KOHCTPYKUMIA BHYTPW TaHKa, Mocne yaaneHus
HedTH, NepeBO3MMON HanNMBOM.

Cold work = xonogHas pa6oTa. PaboTa, npu BbINOSIHEHUN KOTOPOA HE MOXET
06pa3oBaTbCs UCTOYHMK OTKPLITOrO OrHS.

Combination carrier = KombuHupoBaHHoe cyaHo. CyaHo, npegHa3Ha4YeHHoe
ONns nepeBo3kn Nnbo HepTeNpoaYKTOB HANMBOM, NMMBO ChiNy4MX rpy30B.

Combustible (makxe cm. «Flammable»)=roptounii (Takke ynotpebnsieTcs kak
«BOCnnamensitowmncsa»). CnocobHoe ropetb, Oyayyun BocnnameHeHHbIM. [Onsd
uenen gaHHoro nocobus BeipaxeHuns «combustible» n «flammable» asnsatoTca
CYHOHMMaMW.

Combustible gas indicator = nHaukaTop BocnnameHsitollerocs rasa. [lpubop
ONs 3amepa COOTHOLUEHUSI CMECWU YIMeBOAOPOAHbLIN ras/Bo3gyx, pesynbraT
06bI4HO KannbpyeTcst B NPOLIEHTaxX OT HUXKHEro npefena BocniiaMmeHeHUs.

Dangerous area = onacHasi 3oHa. 3oHa Ha TaHKepe, KOTopad cHnuTaeTcA onac-
HoW ang YCTaHOBKM U UCNOJNb30BaHUA 3N1EKTPUHECKOTO OGOpy,EI,OBaHI/IH.

Dray chemical powder — Cyxoi XMMUYEeCKMI nopoLlok. MopoLok, ncnonbaye-
MbI 4118 TYLWEHWS1 BO3ropaHus npu 6opbbe ¢ noxapom.

Earthing (makxe cm. Grounding)=3a3emneHve. SnNekTpuyeckoe noaknioveHne
obopynoBaHus K Teny 3emMnun — Ha 3eMHon noteHuuwan. Ha 6opTy cyaHa nog-
KMntoYeHe Npou3BoaUTCA K MeTarnnmMyeckum 4acTam Kopryca cygHa, KoTopbiv
ABNSETCA 3€MHbIM MOTEHLMANOM MO NPUYNHE NPOBOANUMOCTU MOPS.

Entry permit = paspelweHue Ha Bxof. [OKyMeHT, BbldaBaeMblii OTBETCTBEH-
HbIM NTMLOM, pa3peLualLwmM BXO4 B NOMELLEHNE U OTCEK Ha OnpeaeneHHbIN
nepvog BpEMEHM.

Explosimeter = akcnnosumeTp, cm “Combustible” gas indicator.



13
Explosion-proof (“Flame-proof’)= BapbiBob6e3oncaHblvi (noxapobesonacHbii).
OnekTpoobopyaoBaHue, cepTudULMPOBaHHOE Kak «B3pbliBobesonacHoe (no-
Xapobe3onacHoe)» Ansi UCMOSb30BaHNA B NMOMELLEHUSIX C ONMAaCHOW CMECHH0
YrNeBOAOPOAHbIX ra30B UMW ApYrnx ra3oB B Bo3ayxe 6e3 BO3HMKHOBEHUSA BOC-
nnameHeHus.

Explosive range — cMm. Huxe = “Flammable range”.

Flame arrester = nnameracutenn. [poHULaemasn pelietka U3 meTanna, kepa-
MUKW UMW OPYroro »apoCTOMKOro matepuana, cnocobHas oxnaxpaTb nnams
MrHOBEHHOro cropaHua un niobble nonyTHble NPOAYKTblI CrOpaHUA HMXe TemMne-
paTypbl BOCNSiaMEHEHUs He BCTYNMBLLErO B peakumio rasa, NpUCyTCTBYIOLLErO
no Opyryto CTOPOHY nrnameracutens.

Flame sreen =[Nname3aluTHbIA 3KpaH. [lepeHoOCHOe unn cTaunoHapHoe YCT-
POWCTBO, BLINOSIHEHHOE M3 OfHOW U 6onee aHTUKOPPO3UOHHLIX NMPOBOSIOY-
HbIX TKAHEW C A4YerkamMu MarbiX pa3MepoB, KOTOPOE UCMofnb3yeTca Ang npe-
OOTBPALLEHNS MPOHNKHOBEHWSI UCKP B TaHK MU BEHTUMSILMOHHOE OTBEPCTME,
a TaKke ONns KpaTKOBPEMEHHOTO NPeAoTBpaLLEHMS pacnpoCcTpaHeHus nnamMe-
HW (He nyTaTb C NflameracuTenem).

Flammable (“Combustible”) = Bocnnamensitowmics (roptoumn). CnocobHbIn
BOCMNIaMeHATLCS U ropeTb. B gaHHOM nocobun «BOCNNAMEHSAOLLMNCS» N «rO-
prYMIA» ABNAKTCA CUHOHMMaMW.

Flammable range (“Explosive range”) = Onana3oH BocnnameHeHus (B3pbiBae-
MocTu). [JnanasoH KOHUEHTpauui B BO3ayxe YrneBOAOPOAHOro rasa, orpaHu-
YEHHbIA HWKHMM M BEPXHUM MNpedenamMu BOCMiiamMeHeHust (B3pbIBAaeMOCTH).
BIMB-HIMB=UEL-LEL=UFL-LFL. Cmecu B npegenax 3Toro guanasoHa crnocob-
Hbl BOCMIaMEHATLCS U TOpeThb.

Flashlight (“Torch”)= kapMaHHbIn boHapuk. PyyHon coHapb, paboTarowmm ot
b6aTapeek. Paspeluaetcs ucnonb3oBaTb hOHapb, 040OPEHHbIA KOMNETEHTHbI-
MK Bnactamu ans paboTbl B BOCMNaMeHs0LLEeNncsa/B3pbIBOONAacHON atMmocde-

pe.

Flashpoint = TemnepaTypa BCnbllWKA. HavMeHbllas Temnepartypa, npu KoTo-
POV Hag MOBEPXHOCTbIO XMOKOCTM 0DpasyloTcs napbl B KONMYecTBe, AOCTa-
TOYHbLIM AN 0Opa3oBaHMs BOCMIAMEHSIIOLLENCA ra30BoOM cmecu. Jta Temne-
patypa usmepsieTcsd B nabopaTopHbIX YCMOBUSIX C MOMOLLbI CTaHAAPTHbIX
npnbopoB no 3apaHee pa3paboTaHHOW METOAMKE.

Foam (“Froth”)= lNeHa. [a30HaCbILLEHHbIV pacTBOpP, UCMONb3yeMbIi Ang npe-
AOTBpaLLEHMS U TYLLEHUS Noxapa.
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Foam concentrate (“compound”)= lNeHoobpasyowun KoHUeHTpaT (neHoobpa-
3ytoulasi cMmech). Nonyyaemas Ha crnelumanbHON YCTAaHOBKE KOHLIEHTPUPOBAaH-
Hasi XMAOKOCTb, B pe3ynbTaTe pazbaBneHus n o6paboTkm KoTopor obpasyeTtcs
newa.

Foam solution = lNeHHbIlU pacmeop. Cmecs, rornydyaemas nymem pasbasreHusi
rneHoobpasyruweao KoHUeHmpama godoli 00 Hadarna rpouecca rnpoussodcm-
8a reHbl.

Freefall = cBobogHoe nageHue. CBobogHOE NageHue XMAKOCTM BO BHYTPb
TaHKa.

Froth (cm. “Foam”).

Gas free = gerasaums. TaHK, OTCEK UMM eMKOCTb AerasmpoBaHbl, ecnv A4ocTa-
TOYHbLIM KONMYECTBOM CBEXEr0 BO34yXa COAEepKaHMe NOoXapoomnacHOro, TOK-
CVMYHOTO MNN MHEPTHOrO rasa [OBEAEHO A0 HWXKHErO YPOBHSI NOXXapoomnacHo-
CTM UNWN TOKCUYHOCTU Ans onpedeneHHbIX uenen. Hanpumep, ans npoussoa-
CTBa ropsiumx paboT, BXo[a B NOMeELLEHWE U T.4.

Gas free certificate = CBugeTenbcTBO 0 Agerasaumn. CBMaeTenbCTBO, BblAaH-
HOEe COOTBETCTBYIOLUMM [OSPKHOCTHLIM NULIOM, NoATBepXAatllee, 4YTO BO
BPEMSs 3aMepoB aTMocgepbl B MOMELLEHUN, OTCEKE UITU EMKOCTU KOHLEHTpa-
LMt NOXKapOoOoNnacHbIX U/UIN TOKCMYHbIX ra3oB Oblfa 4onyCTMMO A11s COOTBET-
CTBYIOLLMX Lienen.

Grounding — cM. «earthing»=3a3emneHue.

Halon — xnapoH. NanoungosamMelleHHbI yrrnesogopos, UCnonb3yembln Ans
60pbObLI C NOXapoM, KOTOPLIN 3aMednisieT Npouecc pacnpocTpaHeHns nrame-
HU N B HE3HAYMTENbHOW CTENEHM NEPEKPbLIBAET AOCTYN KUCIOPOAY.

Hazardous area = onacHasi TeppuTOpuS.

Hazardous zone = onacHas 30Ha. (Ha 6epery moxeT Ha3biBaTbCs KaK «onac-
Has TeppPUTOPUSA, Y4aCTOK»). 30HbI, B KOTOPbIX MPU YCTAaHOBKE MMM UCMOSb30-
BaHMN CTaLMOHApHOro aneKkTpoobopyaoBaHMs ONMacHOCTb MPUCYTCTBYET MO-
CTOSIHHO, MO0 TONbKO B MpOLeCCe rpy30BbIX, GannacTHbIX onepauvin unm pa-
00T Mo 3a4ncTKe U Aerasaumm TaHKoB. Ha TepMuHane onacHble 30HbI Nogpas-
JensaTcsa Ha 30Hbl «0», «1» unm «2». 3oHa «0» - BocnnamMeHsoLWwasacs CMecb
NPUCYTCTBYET MOCTOSIHHO, 30HA «1» - BEPOATHO MPUCYTCTBUE BOCMITAMEHSIIO-
LLIeica ra3oBOM CMEeCH, 30Ha «2» MPUCYTCTBUE BOCMNITAMEHSIOLLIENCS CMecu
MarnoBepOATHO.
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Hot work = «ropsidas pabota». PaboTbl C MICTOMHMKaMK OTHS UNW NpuBOAsLInNE
K MOBbIWEHNIO TeMMepaTypbl, NPU KOTOPON MOXET BOCMNIAMEHUTLCS NOXapo-
onacHasi CMecb rasa.

Hot work permit = Pa3pelueHne Ha Npon3BOACTBO ropsiunx paboT. JOoKyMeHT,
BbljaBaeMbIi OTBETCTBEHHbIM JIULIOM, paspelualrollmii NPpoBEeAEeHNE ropsiymX
paboT B onpeaeneHHOM MeCTe M B yKa3aHHOM NMPOMEXYTKE BPEMEHM.

Hydrocarbons = Yrnepogpbl. OpraHnyeckue coevHeHus yrrnepoga ¢ Bo4opo-
OOM.

Hydrocarbon gas = YrneBogopogHbi ras. a3, coCcTosLmnin U3 yrnesonopo-
[0B.

Inert gas = MHepTHbIVI ras. (a3 unm cmecb rasos, Takue, Kak BbIXJIOMNHbIE ra3bl
KOTNa, cogepxalline Kmcnopon B Kkonunyvectee, He nogaepxmearvLwemMm ropeHme
yrnesogopoaos.

Inert gas distribution system = Cuctema pacnpefeneHuss MHEepTHOro rasa.
TpybonpoBogpl, knanaHa, CoeanHsALWmne yCTaHOBKY MHEPTHOrO ra3a c rpyso-
BbIMW TaHkamu, Ans OTBOAA WHEPTHOro rasa B aTtMocdepy, Unu cryxaime
ON1S KOMMNEeHcaLUMM NOBbLILLEHHOrO AaBMEeHUS UNN Bakyyma B rpy30BbIX TaHKax.

Inert gas plant = YctaHoBka nHepTHoro rasa. O6opygosaHve, npegHasHayeH-
HOe Ansl nogayun, oxnaxAeHusl, OYUCTKK, YNPaBIeHNst U KOHTPOMS MHEPTHOTO
rasa, Nnog4aBaemMoro B rpy30Bble TaHKu.

Inert gas system (IGS) = Cuctema uHepTHOro rasa (CUIN). YctaHoBka uHepT-
HOro rasa v cuctemMa pacrnpeferneHust MHEPTHOTO rasa BMecTe B3sThle, a Tak-
Xe ycTponcTBa, npegoTBpallallimMe nonagaHve wucnapexnun rpysa B MKO,
CTalWoHapHbIe U NepeHOCHbIe NPNBOPLI KOHTPOISA U YpaBreHUs.

Inerting = nHepTusaum4. Nogavya MHEPTHOro rasa B TaHK ANd npyvBedeHns at-
Mocdepbl TaHKa B MIHEPTHOE COCTOSIHME.

Insulating flange = w3onupyowuin dnaHewl. YctaHaBnMBaeTcs AN paspbiBa
3NEKTPUYECKON Lenu Mexay 3BeHbsIMU rpy30BOro LifaHra U CTeHAEpPoOM B Lie-
Nsx 3awmMTbl OT SMEKTPUYECKOro paspsga B npouecce MoAcoeNHEHUS U
pasbenHeHus LwnaHra. Bce MeTannuueckne 4actm C MOPCKOW CTOPOHBbI
[OIMKHbI BbITb MOACOEAMHEHBI K CYAHY, @ CO CTOPOHbI Gepera - K cMcTeMe 3a-
3emreHus npuyana.

Interface detector = nHgukaTop pasgena AByx cped. JnekTpudeckuin npmubop
Ans oGHapyXeHus rpaHvubl pasgena HedTb — Boda (Hanpumep, B OTCTOMHOM
TaHKe MbITLEBOW CUCTEMBI).



16
Intrinsically safe = KoHcTpykTuBHas 6e30nacHOCTb. JnekTpuyeckas Lenb unm
YacTb Lenu sIBNSATCA KOHCTPYKTMBHO Ge3onacHbIMU, ecrnn Kakue-nmbo mnckpa
Unn TepMmyeckmin adpdekT, BO3HMKaoLwme obbl4HEIM 06pa3oM (T.e. Npu 3aMbl-
KaHUM Unu pasmblkaHUW LIENU) UK CriydanHo (Hanpumep, nNpu KOPOTKOM 3a-
MbIKAHUM U MOBPEXAEHUM 3a3eMIEHUS), HE CMOCOOHbI BbI3BaTh BOCMIame-
HeHue 0DyCnoBMEHHONM ra3oBoOr CMECK Npu NpoBeaeHnn 0byCrnoBNEHHOrO UC-
nbiTaHWS.

Loading overall = norpy3ka «4epe3 Bepx». Hanue rpysa unu 6annacrta B TaHk
C NOMOLLBIO TPYObl MM TMBKOTo LNaHra, NPONOXEHHbIX K TaHKY CBEPXY Yepes
TIIOK Unu apyroe nany6Hoe oTBepcCTMe, No KOTOPbIM XMOKOCTb NagaeT B TaHK

Lower flammable limit (LFL) = HuxHun npegen BocnnameHenuns (HIMB). Kok-
LeHTpauns yrneBoAoOpPOOHOro rasa B BO34yXe HWXE KOTOPOW HEBO3MOXHO
nogaepxaHue n pacnpoctpaHeHue npouecca ropeHuns. iHorga ucnonbayercs
TEPMUH «HWKHUIN Npeaen B3pbiBaemocTn (LEL)» Lower Explosive limit.

Mooring winch design heaving capacity = PacyeTHas Harpyska LIBapTOBHOW
nebepgkun. Ycunue, BblpaXeHHoe B % OT MWHMMAarbHOrO pPa3pbIiBHOMO YCUWSA
(MBL = minimum Breaking Load) HOBOro wBapTOBHOrO KOHLA, NPU KOTOPOM
TOpMO3 AaHHoW nebedkn paccyvMTaH Ha NOTpaBnMBaHME LUBApPTOBHOrO KOHLA
— LWBAPTOBHbIE Nnebekn 0ObIYHO MPOEKTUPYIOTCA C YAEPXKUBAKOLWUM YCUMUEM,
coctaBsnstowmum 80% oT 3HavyeHms MBL WBapTOBHbLIX KOHLIOB, a Npu 3KCnya-
Tauun — 60% ot MBL. MNpegenbHoe yaepxuBatowee ycunme MoxeT ObiTb Bbl-
paXKeHo Kak B TOHHaX, Tak 1 B NpoueHTax oT 3HadeHust MBL.

Mooring winch design heaving capacity = pacyeTHasa Harpyska LUBapTOBHOM
nebegkn. Ycunuve, passmBaemoe LUBapToBHOW nebenkon. MNpu nogbeme nnm
OnycKaHuWsl rpy3a C NMOMOLLbIO €€ LIBapTOBHOMO koHua. OBObIYHO BbipaXkaeTcs B
TOHHaXx.

Naked lights = VICTOUYHMKN OTKpbITOro orHs. OTKpbITOE nnams Ui OrHu, 3a-
XOKEHHbIe curapeTbl unu curapbl, Tpyoku unm nogobHble cpeacTsa, MUCMOoSb-
3yeMble Npu KypeHuu, niobbie Apyrne UCTOYHWKN BOCMNaMEHEHUs, aneKkTpuye-
ckoe unu gpyroe obopynoBaHue, B NpoLecce MCrnonb3oBaHUSA KOTOPOro BOS3-
HUKaeT UCKpeHune. A Takke He3alluleHHble namMnbl OCBeLLEHNA.

Non — volatile petroleum = HeneTyumMn HedpTENPOAYKT. HedTenpoaykr, Temne-
paTypa BCMbILLKA KOTOPOro, yCTaHOBMEHHash METOAOM UCMbITaHUM B 3apbiTOM
Turne, coctaenset 60°C unun 6onee.

OBO, OIL/ORE = cygHo tuna OBO. Hedtepynoso3s. Cm. onpegeneHue Tep-
MUHa «KoMBUHMPOBaHHOE CyaHO».
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Oxygen analyzer/meter = aHanusatop/usmeputens kucrnopoga (KMcnopoao-
mep). Mpubop, ncnonb3yemelin Anst onpeaeneHns NPOLEHTHOrO COAEpXKaHUS
kucrnopoga B obpasue aTtMocdepbl, B3ATOM M3 TaHka, Tpybonposoge unu no-
MeLLEHUN.

PEL = cMm. Huxe.

Permissible Exposure Limits (PEL) = npegenbHO gonycTumasi MpoLoimKu-
TenbHocTb Bo3gewncTeus (MAMB). MakcumanbHas NpogoImKUTENbHOCTL BO3-
OENCTBNS BpedHOro BellecTBa, JoMyckaemas COOTBETCTBYHOLUMMU perynu-
pylowumMmM ctaHgaptamym B T.4. TeMu CTaHZapTamMu, KOTopble AEWCTBYIOT B
CTpaHe, nop drarom koTopow nnaeaeT cygHo. MNAMNB o6bi4yHO BbipaxkaeTtcs
KaK ycpeaHEeHHOe MO KOHLUEHTpauMmn 1 NpogoskKnTenbHOCTM Bo3aencTene (8 n
B6onee yacoB), 0ObIMHO BbipaxaeTcs B ppm. JonycTuMoe KpaTKOBPEMEHHOE
Bosaencteme (OKB)= STEL= Short Term Exposure Limit=Bo3gencteue Tok-
CMYHOrO BeLlecTBa B BO3yxe B TeveHue 15 MUH, BblpaxkaeTcs Toxe B ppm.

Petroleum = Hedtenpogyktbl. Chipast HehTb U NPOU3BEOEHHbIE N3 HEE XUNT-
Kune yrneBoaopoaHble NPOAYKTHI.

Petroleum gas = HedtaHon ras. a3, sbligendawowmncsa u3 Hedprenpoaykra.
HedTaHble rasbl COCTOAT, B OCHOBHOM, M3 YrNeBO4OPOAOB, HO OHWU MOTYT CO-
Oepxatb B HeOOonbLIOM KONMUYecTBe U apyrme KOMMOHEHTbI, TakKne Kak cepo-
Bogopog (hydrogen sulphide) unu ankunel ceuHua (lead alkyls).

Pour point = Temnepatypa 3acTblBaHus. HavMmeHblLIas Temnepartypa, npu Ko-
TOPOM HE(PTb OCTaeTCs TEKYLLEN.

ppm (parts per million) = YacTel Ha MUNAVOH = B MUANTIMOHHBIX AOMAX (MIH ).

Pressure surge = 'vapasnuyeckun ygap. BHesanHoe noBbieHWEe AaBneHus
XnakocTn B TpybonpoBoae, BbI3BAaHHOE PE3KUM M3MEHEHWEM CKOPOCTM NOTO-
Ka.

p/v. valve = Pressure/Vacuum relief Valve = knanaH cbpoca paene-
Husi/Bakyyma (knanaH [/B). YcTponcteo, obecneymBatoLlee nctedeHne manbix
06bemMoB MapoB BO3ayXxa MM CMeCel MHEePTHbIX ra3oB, Bbi3BaHHOE TeMnepa-
TYPHbIMU U3MEHEHMSMW B FPY30BOM TaHKe.

Purging = Mpopayska. MNogaya nHepTHOro rasa B TaHK, B KOTOPOM Yy)Xe CO3[aHbl

YCIOBUSI UIHEPTHOIO COCTOSIHUS C LiENbHO:

1) panbHenLWwero yMeHbLUEeHUS coaepKaHus kucrnopoga wu/mnm

2) yMeHbLUEHUsI COAepXKaHWUsi YrNeBOAOPOAHOrO rasa A0 YPOBHS, HDKE KOTO-
poro nopaepXaHue npouecca ropeHusi CTaHET HEBO3MOXHbIM [axe B
crnyyae nocnenyrLLero Bnycka Bo3gyxa B TaHK.
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Pyrophoric iron sulphide = lNupodopHeIn cynbdua xenesa. Cynbdug xenesa,
KOTOPbI NOABEPKEH ObICTPOMY 3K30TEPMUYECKOMY OKUCIIEHMIO (OKMUCIEHUE C
BblAeneHneM Tenna) npy KOHTaKTUPOBaHWM C BO34YXOM U HanuumMm noTeHuu-
anbHOro UCTOYHMKA BOCMIIaMEHEHUsS] B3PbIBOOMACHbLIX CMECEN YrneBodopOoa-
HOro rasa c BO34yXoM. (fpey. «MMpodOpPUK» - HECYLLMIA OTOHb).

Reid vapour pressure (RVP) = [JaBneHne napoB no Pengy. [laBneHne napos
XWOKOCTW, YCTAHOBMEHHOE MO CTaHAapTHOM mMeToauke B npubope Penpa npwm
Temnepatype 37,8°C (= 100°F) n oTHoweHnM o6beMOB rasa u xugkoctu 4:1.
McnonbayeTca TONbKO ANs cpaBHEHUS - cM. TVP=1CTMHHOE AaBneHne napos.

Responsible officer (or person)= 0TBETCTBEHHOE NULIO KOMaHAHOrO CocTaBa
(oTBeTcTBEHHOE NUL). JIMLO, Ha3HadYeHHOe paboTogaTenemM UnmM KanuTaHoM
CyAHa ¥ YNOMHOMOYEHHOEe MpUHMMAaTb BCE pPeLUeHUs, CBSI3aHHble C BbINOMHe-
HMEeM MOCTaBIiEHHOW nepen HUM 3aJayn, MMelollee Heobxoaumble AN 3TON
Lienun 3HaHWs 1 OMbIT.

Resuscitator = AnnapaTt WCKyCCTBEHHOro ApbixaHus, obopygoBaHve Ans noa-
AepXaHUs UNn BOCCTAHOBIEHWS AblXaHWs y NuL, OTPaBreHHbIX ra3om Unm mc-
MbITbIBAIOLWUX HEJOCTaTOK Kucnopoaa.

Self stowing mooring winch = llIBapToBHas nebegka ¢ aBTOMaTU4EeCKOW YK-
nagkon Tpoca. LliBapToBHas nebepnka, ocHalleHHas GapabaHOM, Ha KOTOPbIN
6bICTp0 HaMaTbliBaeTCA N aBTOMaTU4YECKU yKnaabiBaeTcA LIJBapTOBHbIVI KOHeLl,.

Sour crude oil = CepHuctas colpas HedpTb. Chipas HedTb, coaepxaLlas 3Ha-
YUTENbHOE KONMMYECTBO CEPOBOAOPOAA U/UNM MepKanTaHoB (TMOCMUPTOB).

SOLAS = COJIAC. MexayHapodHas KOHBEHUMsI MO OXpaHe YerioBeYecKom
XKM3HU Ha Mope.

Spontaneous combustion = CamonponssonbHoe Bo3ropaHue. BocnnameHe-
HVe maTepuana, He HaxoasLerocs nos BO3AENCTBUMEM BHELLUHEro UCTOYHUKA
BOCNIaMEHeHUs1, KOTOPOe NPOUCXOAUT BCIEACTBME BbiAENEHNA Tenna BHyTpu
mMaTepuana B npoLecce XMMUYECKON (9K30TEPMUYECKON) peakumu.

Static accumulator oil = HepTb, akkyMynupytoLlasa cTaTU4eckoe 3nekTpn4ecT-
BO. HedbTb ¢ anekTpudeckon npoBoanMocTbio MeHee 50 nukoCumeHc/mMeTp
(pS/m), 4TO NO3BONSET el yaepXKuBaTb 3HAYUTENbHbLIN AMNEKTPOCTaTUYECKUN
3apsag.

Static electricity = CTaTyeckoe anekTpu4ecTBo. JNEKTPUYECTBO, BO3HUKaIO-
ee npy pM3NYECKOM KOHTaKTe U pasbeauHEeHUM HeoOHOPOAHbIX maTtepua-
0B.
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Static non-accumulator oil = He(pTb He akkymynupylowasa ctaTuiyeckoe anek-
TpudecTBo. HedTb ¢ anekTpuyeckon npoBoAumocTbio 6onee 50 nukoCu-
MEHC/MeTp, YTO He NO3BOSISIET € HaKanIMBaTb 3HAYUTESbHbIA SNEKTPUYECKUN
3apsa.

STEL -cm. PEL

Stripping = 3aunctka. 3aBepLiatolLMii 3Tan OTKAYMBAHUS XUOKOCTU M3 TaHKa
unu Tpybonposogaa.

Tanker = TaHkep. CyaHO, CNpOEKTUPOBaHHOE ANS NepPeBO3KM XUOKOro rpysa
HeTENPoaYKTOB HaNMBOM, B TOM 4MCfe KOMOMHMPOBAHHOE CYAHO, UCMOSb-
3yemoe A8 TaKoW Xe Lernu.

Tank cleaning = 3auncTka TaHka (Molika TaHka) = [Npouecc yaaneHus yrrneso-
OOPOLAHbIX MapoB, XXMOKOCTM UM OTCTOEB. 3a4McTKa 0ObIYHO OCYyLLECTBNSAETCS
B LieNnsiX COo3AaHusa ycrioBui, obecneynBaioLLmMx OCMOTP TaHKa UMK BbINOMHE-
HMe ropsumnx pador.

Tension winch = (automated or self tensioning mooring system). Jlebegka c
aBTOMaTUYECKNUM HaTshKeHMeM (aBToMaTtudeckas MnmM camMoHaTsarMBaroLlascs
wBapToBHaa cuctema). LlBapToBHas nebeaka, ocHalleHHasi YCTPOWCTBOM,
KOTOpOE aBTOMAaTU4ECKM perynupyeT HaTsKeHve LWBapToBa.

Terminal = TepmuHan. MecTo, K KOTOPOMY MpuyanuealrT UMW LIBapPTYOTCH
TaHKepbl ANd NOorpy3kn Unu pasrpysku Hedpterpysos.

Terminal representative = npegcrtaButens TepMmuHana. Jlvuo, ynonHoOMoYeH-
HOe BracTaAMM TepMUHana, KoTopoe HeceT OTBETCTBEHHOCTb 3a JKchnyara-
LMIO UM BaXTEHHYIO CNyxOy.

TLV — cMm. HuXe.

Threshold limit value (TLV) = MNpegensHo gonyctumas koHueHTpauus (MAOK).
CpepHeB3BelLeHHas KOHLEHTpauus BellecTBa B eAMHULY BpPeMeHM, k obpa-
BOTKE KOTOPOro exeaHEBHO AOMycKakTcs Bce pabouyne B TedeHue 0BbIYHOro
8 — yacoBoro pabouyero aHs unu 40 — YyacoBol paboyelt Hegenu, 1 Npu 3Tom
OaHHOEe BEeLLLECTBO He OKa3biBaeT Ha HUX HeGNaronpuMaTHOro BO3OENCTBUS, CM.
Takke PEL.

Topping off = 3aBeplleHne HanuBa. 3aBepLUalOLLMA 3Tan 3arpy3ku TaHka 4o
Tpebyemoro ypoBHS.

Topping up = JononHuTenbHas nogada MHEpPTHOro rasa. BeegeHne B nHepT-
HYIO aTMOC(bepy TaHKa OONOJIHUTEeNbHOro Konmn4yectea UHEPTHOro rasa B Le-
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NAX NOoBbILWEHNA OaBlieHUA B TaHKe U npeaoTBpalleHns nioboro [ocTtyna BO3-
OyXa B TaHK.

Torch = kapmaHHbIU poHapb. CM. makxe «Flashlighty.

Toxic = TokcuyHoe BellecTBO. BelecTBo, okasbiBaloLLlee OTpaBnsoLlee aen-
CTBME Ha YerI0BEYECKUIA OpraHn3Mm.

True vapour pressure (TVP) = UctnHHoe pgasnenune napos (MOM). NOM xna-
KOCTM — 3TO abcontoTHoe AaBneHue rasa, obpasylollerocs B pesynbrare uc-
napeHnst XXMOKOCTU B MOMEHT JOCTMXKEHUS PAaBHOBECHOIO CoAepKaHunsa rasa u
XUOKOCTU npu npeobnagarollen Temnepatype M OTHOLLEHUM XMOKOCTb/ras,
haKTU4eCKN paBHbLIM HyIHO.

TVP = cm. Bbiwe True vapour pressure
TWA = cm. PEL.

Ullage = BbicoTa He3anofHeHHOro rpy3omM npoctpaHctea = lNyctoTa. BeicoTa
€cBOBOAHOrO MPOCTPAHCTBA OT YPOBHS XXMUAKOCTU B TaHKe A0 nanyobsbl.

UEL = cm. UFL Huxe.

Upper flammable limit (UFL) = BepxHuin npegen socnnameHeHus (BlB). KoH-
LeHTpauus yrrnesoAopoaHOro rasa B BO3[AyXe, CBbille KOTOPOW coaepaHue
BO3[yxa OKa3blBaeTCA HeJOCTaTOYHbIM AN NogdepxaHus u pacrnpocTpaHe-
HWS1 MpoueccoB ropeHuns. WHorga ncnonb3dyetcss TEPMUH «BEPXHUIN npeaen
B3pbiBaemocTn» = BINB =UEL=Upper Explosive limit.

Vapour = Mapbl. 3To ras npy TemnepaType HUXKe KpUTUYECKOM.

Vapour emission control system = Cuctema perynmpoBaHus paccemBaHus na-
poB. Cuctema, Bkntovatowasa B ceba cuctemol Tpybonposonos n obopynosa-
HWe, ucnonb3lyemoe Ans perynupoBaHUs paccevBaHWsa NapoB B npoLecce
cbopa napos, KOHTPOSNbHbIE U yrpaBnsoLwme Npubopsl U yCTPorCTBa ANs pe-
reHepauum napos.

Vapour lock (seal) system = Cuctema npenoTBpalleHusi BbiMycka NapoB.
O6opynoBaHue, BCTPOEHHOE B TaHK, B Liensix obecneyeHns yCnoBuin ansi Bbl-
NMonHeHUs 3amMepoB U oTbopa Npob rpy3oB, B Mpouecce KOTOpbIX oTnagaeT
HeobXxoaMMOCTb cOpacbiBaHWs AaBMneHNs NapoB/MHEPTHOIO rasa.

Volatile petroleum = JleTyunin HedbTenponykT. Hedprenpoaykr, Temnepatypa
BCMbILKN KOTOPOro, yCTaHOBMEHHass METOAOM UCMbITAHUIM B 3aKpbITOM TUrMeE,
meHee 60°C.
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Water fog = BoasHow TymaH. BaBecb mMenbyanimx BogsHbIX Kanens B aTMo-
cdepe, 06bI4HO Obpasylollasca npy nogaye noj BbICOKMM AaBrieHWeM BoAbl
Yyepes pacrnbINUTENbHYI Hacagky, UCMOoNb3yeMyIo NPW TyLLEHWUU Noxapa.

Water spray = BogopacnbineHve. BaBecb U3 KpynHbIX BOASHbLIX Kanernb B aT-
mocdepe, obpasytollasics Npu pacnbifieHnM Boabl Yepes cneumnanbHylo Ha-
cafKy, UCMonb3yeMyto Npu TYLLEHWUW Nnoxapa.

Work permit = Pa3pelleHne Ha npon3BOAcCTBO paboT. [JOKyMeHT, BblgaHHbIN
OTBETCTBEHHbLIM NMLOM W paspeLlalonii NPOM3BOACTBO KOHKPETHOro BuAa
paboT B onpedeneHHbI nepuon BpemeHu Ha obo3HaveHHon Tepputopuu (B
yKaszaHHOM MecTe).

2. XAPAKTEPUCTWKA TPY30B

Bce Buabl cbipont HeOT U 0ObIYHBIE HE(PTENPOAYKTHI SABASATCA CMECAMU
LUMPOKOro AnanasoHa YrneBoOOPOAHbIX COEAMHEHUA C TEMNEepaTypon Kune-
HWUs oT MnHyc 162°C (MeTaH) o +400°C.

py3 Ha TaHKepax NepeBO3MTCSA HaNMBOM, T.€. B XXWOKOM COCTOSIHUW. Mbl
XVBEM Ha JHe BO34YLUHOro oKkeaHa M COCTOSIHVME BELLECTB BOCNIPMHUMAEM MpK
HOopMarbHOM aTMoccepHOM AaBneHnu, paBHom 760 mm pT.cT. [lns nepeBoaa
B CU aTmocdepHoe pgaBnenne = nnotHOCTb X g X h = 13.5951 x 9.80665 x
760 x10° = 101325 Ma [101.3 klMa]. ATmocdepHoe aaeneHne 760 Mm pT.CT.
pasHo 1.01325 6ap.

py3bl ¢ gaBnenmem napoB no Penpgy 6onee 2,8 6ap [280 «kla] npwm
37,8°C (=100°F) — aTO y>xe CXWXKEHHbIN ra3 — Anst X NepeBo3Kn CTPOATCS ra-
30BO3bl.

Bonee nonoBuHbI rPy3oB Ha XMMOBO3ax — 3TO MpoayKuua He(bTeXI/IMI/II/I,
(opraHuyeckme n HeopraHudeckune), yrnesBogopoabl U pactTuTernbHble Macna.

OnacHocTM Ha HeTAHbIX TaHKepax, XMMOBO3aX U ra3oBo3ax B OCHOBHOM
O[MHAKOBbI, MO3TOMY O3HaKOMWTESbHLIN KypC A58 NepcoHana 3TuX TaHKEPOB
o6Lwnn.

®du3nyeckme cBOMCTBa rPy3oB — 3TO BCE, YTO MOXHO B3BECUTb, M3Me-
pUTb, paccyMTaTb: OTHOCUTENbHbIA YAENbHBIN BEC, TeMNnepaTypy KUMNeHwus,
BCMbILWKN U CAaMOBOCMITAMEHEHUS, 3aMep3aHunst; AaBfeHne NapoB, NNOTHOCTb
napoB, BA3KOCTb rpy3a, koaduumneHT 06bEMHOIo paclunMpeHunst, CocobHOCTb
HakonneHus 3apsga CTaTU4ecKoro anekTpmyecTsa u T.0.

XuMmunyeckme CBOMCTBA rpy3a — xuMmmyeckas opmyrna, rpynna xvmMmmye-
cKon npoaykuum, CNocobHOCTb BCTynneHuna B peakuuo C Kucrnotamm, oCcHoBa-
HUAMKW, BOAOW, BO3OYXOM, C APYrMMU XMMUYECKMWU BeLlecTBamMu, maTepua-
namu CyaoBbIX KOHCTPYKLMA.

duanyeckne M XMMUYECKME XaPaKTEPUCTUKM XUOKMX HeddTenpoayKToB
MMEIT NPSIMOE OTHOLLEHUE K TPaHCMOPTHbLIM onacHocTAM. K aTuM xapakTtepu-
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CTUKaM OTHOCATCA AaBleHue napos, BOCNIiaMeHAEeMOCTb ra3oB, BblaeNAeMblX
13 XMOKOCTEW, U NNOTHOCTb 3TUX ra3oB.

HdaBneHue napoB — nepexoj W3 XWAKOro COCTOsiHMA B napoobpasHoe
BO3MOXEH [BYMS pasfnMyHbIMU NPOLIeCCaMn: UCNapeHNeM Unn kunexHmem. Uc-
napeHue npoucxoauT npu nobol TemnepaType (BbICTUpaHHOE Genbe COXHEeT
Ha Mopo3e). KuneHve nponcxoauT npu onpeaeneHHon TemnepaTtype KUneHus,
npu KOTOPOWM OaBneHMEe HacbIWEHHOro napa AaHHOWM XUAKOCTUM CTaHOBUTCS
paBHbIM BHeLHeMy fasneHuto. Npouecc, obpaTHbIi NapoobpasoBaHuio, Ha-
3blBaeTCs KoHaeHcaunen. Korga ckopocTb napoobpasoBaHus U KOHAEHCcaLMK
CTaAHOBWTCS PaBHOW, TO 3TO COCTOSIHWE Ha3blBAeTCA paBHOBECUEM, a [aBrie-
H/e napa npu TakoMm paBHOBECUN Ha3biBaeTCA HACbILLEHHbIM.

3aBuUCMMOCTbL MeXxAay AaBfieHWeM U TemnepaTtypon napoB — npu at-
MocdepHOM OaBnenun, Boga, Hanpumep, kunut npu 100°, ogHako nNpu NOHK-
XEeHUM atMocepHOro AaBneHus nagaet TemrepaTtypa KuneHus, a npu no-
BbILLEHUN OaBIEHNs — MOBbILLIAETCS.

[aBneHue HacbIWEHHOro Napa — B KoOpAuHaTax gaBreHue — TeMnepa-
Typa MOXHO MOCTPOUTb «KPUBYHO KuneHusy. Ons Bogbl TabnuyHble aHHble
9TUX KOOPAMHAT paBHbI:

Temnepa- | 100 | 80 70 60 50 40 30 20 10 0
Typa, °C

[laBneHve, | 760 | 355 | 243 | 149 | 92,5 | 553 | 31,8 | 175 | 9,2 | 4,6
MM pT.CT.

OTa KpuBas ABMSETCH rpaHuLen Mexay XXuakuMm n napoobpasHbiM co-
cTosHueM. M3 Tabnuubl BUAHO, ecnv Hacoc Npu BcacbliBaHWM CO34aeT Bakyym
149 mm pT. cT., TO Boga 3akunuT npu 60°C. Mpu aTOM e gaBneHun, HO npu
TemnepaType 25°C nap 6yaeT HeHacbILWEHHbIM.

[ns cpaBHeHVs OaBrneHWe HacbIWEHHOro napa npuBegeHO HWXe B
M.BOA.CT. A5 BoAbl, nerkon Hedtu (ya. Bec 0,85) n 6eHsmHa (ya.eec 0,78).

TemnepaTypa, °C 100 80 60 40 20 0

Bopa 10,33 4,82 2,02 0,75 0,24 0,06
Cblpasi He(pTb 13,09 7,40 3,23 1,19 0,68 0,30
BeH3nH 13,50 7,72 3,90 1,80 0,86 0,51

EavHuua gaBneHns «m.Bog.cT.» BblbpaHa ang yaobcresa o6bscHeHNs
KaBuUTauMmn LeHTpobexHoro Hacoca. ([ns nepesBoga ucnonb3yetcs opmyna
M.BOA.CT. X 73,42 = MM.pT.CT.)

Mpw noBbIWEHNW TeMnepaTypbl yBENNUMBAETCA AaBleHNe HacbILLeH-
HbIX Napos..

Mpun paspskeHun aTMOCHEPHOrO AaBNEHUs CHUXaeTca TemnepaTypa
KMMNEHNs XMakocTn. 3Tn dhakTbl NoTpebytoTca ana obbsacHeHns paboTbl Haco-
COB.



23

MapunanbHoe AaBneHWe — JaBreHne CMeCU ra3oB paBHO CyMME KX
napumanbHbIX AaBrneHur (OT naT. CnoBa pars= 4acTb). ATOT 3aKOH OTKPbIN
HanbToH. YToObl NOHATL U3NYECKUIA CMbICTT AaBMEHMS HACLILLEHHOrO napa u
napuuansHoe faBfeHne 03HaKkOMUMCH C TakMM MpUMMepOM: MyCTb Hazd BOOOW
cobpaHo 570 MM® rasa npu Temnepatype 20°C n gasneHun 781 Mm pT. CT.
370 gaBneHve cknaablBaeTcd M3 [BYX BeNuYWH — napuuanbHOro aBneHust
CaMoro rasa v AaBrieHusi HacbILLEHHOro BoasiHoro napa. lNocnegHee npu tem-
nepatype 20°C paBHO 17,5 MM pT. CT. criefoBaTensHO, NapuuansHoe JaBne-
HWe rasa B JaHHOM cry4vae paBHo 781-17,5 = 763,5 MM pT. CT.

Ouddpy3mna — 370 camonpousBONbHBIN MPOLIECC NepeMeLleHns Be-
LLeCTBa, MPMBOASALLMIA K BbIPAaBHMBAHMIO €0 KOHUEHTpauun 6e3 BCTynneHns B
peakuuo.

Mpenenbl BocnnamMmeHsA€MOCTU — (MK B3PbIBAEMOCTU — 3TO OAHO U
TO Xe, TOMbKO pasnuyHas CKOPOCTb OKMCNeHna=cropaHus). >Kngkme rpysbl nc-
napssce obpasyloT cMecb napoB YrneBOAOPOAOB C BO3AYXOM. JTa CMeEChb
BOCMNNamMeHsAeTCs He npu NobOoN KOHLEHTpaLMK, a TOMbKO B OnNpeferieHHbIX
npegenax — oguH U3 HUX HasblBaeTCs BEPXHUM, a Aapyron — HxkHuM (HIMB n
BIB). MNMpenen B3pbiBaeMOCTN U3MepsieTcs B NpoueHTax no obbemy. B TaH-
KEPHOW MpakTuKe B3pbIBOOMACHOCTb OnpeaensieTca no temnepartype rpysa —
T.K. B 3aMKHYTOM 0Obeme TaHKa JaBrieHne NapoB CTAHOBUTCS HACBILLEHHBIM.

JletyyecTb — ecnu BOCMNIaMEHeEHME Yxe MpOoM30LUIIo, CMECb MapoB
YrneBoAOPOAOB C BO3QYXOM rOPUT CUHMM MNilaMeHeM (Kak Ha ra3oBoWv NnuTe).
CnocobHocTb k 0Opa3oBaHMO MapoB YINEBOOOPOAOB Ha3biBAETCHA NeTyde-
cTbto. Mepown netydectn aBnsdeTca TemnepaTypa BCMbIWKA (CM. Huxe). [Mpu
Temnepatype BCrnbiwkM 60° 1 Bbilwe, rpy3 cUNTAETCs HENeTy4mMm; MmeHee 60° -
neTyynm.

Ecnu TemnepaTtypa rpysa npubnuxaeTcsa K 3Ha4YeHWo «Temnepatypa
BCMbIWKN MMHYC 10°C», TO C Takum rpy3om criegyeT obpallaTbes, Kak ¢ NneTy-
ynm HedpTenpogykToMm. MasyTel obnagatoT ocobbiMM CBOMCTBaMM, UX cnegyet
BCerga paccMaTpuBath kak neTydne HedpTenpoayKTbl: OHM CNOCOOHbLI co3aaTh
YCIOBUS BOCMNMaMeHEHNs1 B BEPXHEN YacTu TaHKa npu NoAHECEHU OTKPbITOro
OrHsl.

TemnepaTtypa BCbIWKKA — onpeensieTcs B nabopartopun Ha crneuu-
anbHOM obopygoBaHun. EcTb ABa MeTofa: B 3aKpbITOM TWrne (aHrm. COkp.
C.C.) 1 B OTKpbITOM Turne (o.c.). B TaHkepHOM gene npMMeHsieTcs «B 3aKpbl-
TOM Turne». TemnepaTtypa BCMbIWKM COODLLaeTCa B NacnopTe KayecTsa u yka-
3bIBaeTCHa B KapTe OaHHbIX Mo rpy3y. [pu aTtonm TemnepaTtype CMecb NapoB
BCMbIXHET NPV NOOHECEHWUN OTKPLITOrO OrHS.

TemnepaTtypa BocniaMeHeHUA — Temnepartypa, Npy KOTOPon Harpe-
BaeMbli B OnpeAeneHHbIX YCroBMAX NPOAYKT 3aropaeTcs npu NOgHECEHMM K
HEMy nnaMeHu u roput He MeHee 5 cekyHa. TemnepaTypa BOCMaMEHEHUS
ans 6onblnMHCTBa HedbTenpoaykToB Ha 20-25° Bbilwe TemnepaTypbl BCMbILLIKK.

Temnepatypa camoBOCNIaMeHEHUA — Mpu HarpeBaHun nNpobbl rpy-
3a [0 onpefeneHHon TemnepaTtypbl NPOLIECC OKUCHEHUS (TOPEHUS) HauYMHaeT-
cs1 6e3 NnogHeceHnst OTKPLITOro orHs. B kayecTBe npumepa: rpy3 deHon: Tem-
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nepartypa Bcnbiwkn 79°C (c.c.), Temnepatypa camoBocnnameHeHus 605°C.
Mpegensl B3pbiBaemocTn: HIMB =1,5% BB =10% (06.).

Temnepatypa kKuneHus. TemnepaTypa KUNEHUS M OaBreHMe MNapoB
B3aMMOCBSI3aHbl: €CNn AaBreHne napa npeBbillaeT aTMocdepHoe AaBreHue,
TO XWOKOCTb HauMHaEeT kuneTb. Ecnn BHelLlHee OaBneHne CTaHOBUTCS Bhille
aTMocdepHOro, To yBENMYMBaEeTCA TemnepaTtypa kunexwusi. Ecnu BHelwHee
AaBrieHNe CTaHOBUTCH HKEe aTMOCHEPHOro AaBrieHUsl, TO NOHMXKAeTCd TeM-
nepaTtypa KuneHusi (CM. CpaBHUTENbHYyt0 Tabnuuy B nyHkTe «[aBneHune Ha-
ChILLLEHHOrO napa).

AneKkTpocTtaTuyeckue 3apsaabl — B NpoLecce nepeMeLleHus rpysa
nog AEVCTBMEM CUI TPEHUS] HEKOTOPOE KOJTMYECTBO 3IIEKTPOHOB MEPEXOANT C
ofHoro Tena Ha gpyroe. Npu aToM anekTpusytoTca oba Tena, obpasys pasge-
NeHHble 3apsabl, KOTOpble CTPEMATCSH BHOBb COEAMHUTLCS U HEMTpPanu3oBaTb
apyr apyra. Ecnu oavH 13 pasbeguHeHHbIX MaTepuanoB unv oba matepuana,
Hecywme 3apsg, obnagatT OYeHb HU3KOW 3NEKTPOMPOBOAMMOCTLIO, TO MO-
BTOPHOE COEAMHEHME 3apsiA0B 3aTPYAHEHO U AaHHbLIN MaTepuarn akkymynupy-
eT 3apsig Ha cebe. Ecnn npoBoanMOCTb MaTepuana cpaBHUTENbHO BbICOKA, TO
3apsabl COEAMHSATCS OYeHb ObICTPO TEM CaMblM MPENSITCTBYS HAKOMSIEHUIO
cTaTU4ecKoro anektTpuyectsa. Paspsig cT. anekTpuyectBa MOXET MOCAYXUTb
NPWUYMHON BOCMIAMEHEHNSI.

O6o03HaYeHUA U coCcTaBbl XMMUYECKMUX BeliecTB — 0003Ha4YeHus
anemeHToB 13 Tabnuupl .M. MeHgeneeBa. B npupoae Bewectsa BCTpeyaroT-
cq Bcerga kak cmecu. Coipast HedhTb NpeacTaBnisieT cobon cMecb OKOJIO ThiCS-
4 pasnunuHbix yrnesogoponos. Popmyna npocTenwero yrnesogopoga CH, =
rasz metaH. Yrnepopg C - 4-x BaneHTeH, Bogopoa H — ogHoBaneHTeH. Janee
yrneBoaopoabl MMmetoT coctaB no obuwen dopmyne: CHoneo, CiHan, CiHono,
roe n- KonuyectBo aTomoB yrnepoga. MNpu n= 1+4= rasel, 5+19 = xugkKocTy,
20 v bonee — TBepable BelecTBa. Bo Bcex criyyasix TemnepaTtypbl KUMEHUS U
3aTBEpAEBaHNSI TEM Bbille, Yem Oosblle MOSEKynsapHas Macca yrneBodopo-
ha, T.e. yem Gornblle KOnM4ecTBO aToMOB yrnepoga. [pn neperoHke HedTb
pasgensioT Ha oTnMyaloLmecs No Temnepatype KuneHus gpakuum: a) 6eHsu-
Hbl (Temn. kuneHusa 40-180°C) copepxart yrnepoabl oT CsHy, Ao CqgHaa, npu
NMOBTOPHOWN NEPEroHke 13 HUX MOryT ObITb BblAeNEeHbl Nerkne HepTenpoayKThl,
Kunsiwme B Oonee y3kux npegenax: netponerHbii acgup (40-70°C), aBnauu-
OHHbIN 6eH3uH (70-100°C), aBTOMOOUNBHLIM 6eH3nH (100-120°C); 6) kepocu-
Hbl (Temnepatypa kuneHust 180-270°C), copepxat yrnesogopoabl oT CyoH2o
0o CygHas; B) conapoBble macna (Temn. kuneHust 270-360°C) cogepxat cmecu
yrnesogopoaos oT Cq, Ao Cyp; M3 HUX NONyYaoT CMa3oyHble Macrna 1 pasnuu-
Hble BMAbl AM3eNbHOro TOMNuUBA; r) MasyT (HedpTaHble ocTaTkm — o 40-50%) —
13 HEro MosyyaroT TSXKenble CMa3oyHble Macna, Ba3envH, napaguH CxoHye.

U3omepsbl. C yBenuueHmem ymcna C-aToMOB B MOJSIEKYax pe3ko BO3-
pacTaeT 4Mcrno M3OMEepPOoB NpeaesibHbIX YrneBogoponoB (T.e. korga aTtoM yr-
nepoga MMeeT MO OOHOW BaNleHTHOW CBSA3W C aTomMamu Bogopopa). MetaH
CH,4, atan C,Hg 1 nponan C3Hg He nmetoT nsomepos: bytaHoB Cy4Hqq cyLecT-
BYeT [Ba:
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C|H3
CH;-CH,-CH, -CH;4 CHs; — CH — CHj3
OyTaH n3o0yTaH
Temn.kmn. —0°,5°C Temn.kmn. - 11°,7C
Temn.nnasn. — 138,4°C Temn.nnasen.- 159,6°C

N3omepHbIx neHTaHoB CsHq, — Tpu, rekcaHoB CgH4, — NATb, rentaHoB
C;H4s —neBaTb, oktaHoB CgH1g —18, HoHaHoB CgH,o —35. Bce aTu yrneBogopo-
Abl nony4eHbl. [lekaHoB CioHxe MoxeT ObiThb 75, hopmyny CisH3z, MOryT nmetb
yXe 4347 n30MepHbIX YrneBodopoaoB. OTUM U OOBACHAETCS NMOYeMy Cbipast
HedTb nNpeacTaBnseT cobon CcMecb OO0 ThICAYM pasnMyHbIX YrneBoAopOOOB.
Mo aTon ke npuynHe pasnuyHble copTa HedTU UMEKT JOBOSIbHO LUNMPOKUNA
AnanasoH NAOTHOCTU M TemnepaTyp CaMOBOCMfIaMEHEHNS U BCMbIWKW. BeHe-
cyanbckas HedTb umeeT nnotHocTb 0,980, a Temn. Benbiwkn +55°C. Pomalu-
KnHCKas HedTb MMeeT nnoTtHocTb 0,860, Temn. camoBocnnameHeHns 250,
Temn. Benbiwkn MMHYc38°C. NposHeHckaa HedTb —nnoTHocTh 0,820, a Temn.
BCNbIWKM MuHyc 30°C.

OCHOBbI XMMMU KUCNOT — K KACNOTaM OTHOCST BellecTBa, cnocob-
Hble oTgoaBaTb MOH Bogopoda. Knucnotel knaccnduumpyotesa no ux cune, no
OCHOBHOCTU U MO Hanuyuio UNn OTCYTCTBUIO Kucnopoga. BaxHewnwuve cunb-
Hble kucnotbl: azotHass HNO;3, cepHasa H,SO,4, conanasa HCI. o ocHoBHOCTH,
T.€. M0 YMCcny aToMOB BOAOPOAA B MOMEKyne KUCMOTbI, KUCMOTbl Nogpa3aens-
toTca Ha ogHoocHoBHble (HCI, HNO;), aByxocHoBHble (H.S, H,SO,4), Tpexoc-
HoBHble (H3PO,4) n T.4.

OCHOBaHM1A: K OCHOBaHUSIM OTHOCATCSl BeLLecTBa, CMOCOOHbIE npu-
CoefuHATb MOHbI Bogopoaa. Hanbonee xapakTepHoe XMMWYECKOe CBOWCTBO
OCHOBaHWU — NX CNOCOBHOCTL B3aMOAENCTBOBAThL C kucnotamm ¢ obpasosa-
HUem conemn.

XumMmunyeckue peakuum U3BeCTHbIX rpynn

Hanpumep, kucnota +ocHoBaHue: H,SO4+2NaOH=Na,S0O4+2H,0

ocHoBaHuetkucnota: KOH+HCI= KCI+H,0O

3. TOKCUYHOCTb

BaobixaHne HebonbLWOro KonmyecTBa HeTAHOro rasa MOXeT MPUBECTM K
COCTOSIHUIO «OMbSsIHEHMSAY, TONOBHOW ©onu, pasgpaxeHuto rnas. MNpu Babixa-
HUWN 3HAYUTENBHOIO KONMMYECTBa rasa MOXeT HacTynuTb CMepTb (NeTanbHbli
ucxop). BnusiHme atux razoB 3aBMCUT OT MHAMBMAYaNbHBIX 0COBEHHOCTEN Ye-
noseka. OueHka npoussogutcs no MNOK (npegensHo JONYCTUMOWM KOHLIEHTpa-
uun). Hanpumep, ons ©6eHauna MAOK=300 ppm (ppm=parts per million), uTo
cootBeTcTBYEeT 2-M % OT HINB. Ho 3T1OT KpuTepwuii 3anpeluaeTcs MCMONb3o-
BaTb NPUMEHMTENBHO K ra3oBbiM CMECsiM, cogepalum 6eH30n nnm cepoBo-
aopogd. Ytobbl BOMTM B TaHK, rge paHblue nepeBo3vncd 6eH30m, KOHLUeHTpa-
ums rasa gormkHa coctasnate 1% ot HIMB unu meHee. MNOK noboro rpysa yka-
3blBAeTCA B KapTe AaHHbIX O rpy3e. [ns OLEeHKM OonacHOCTM BO3OENCTBUS
BPELHbIX XMMUYECKMX BELLECTB Ha YErloBeKa U OKpYXaloLLy Cpeay UMelTcs
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CaHUTapHble HOPMbl U pasfnyHble NepPeHOCHbIE U CTauMoHapHble Npubopbl.
OTpaBnennst MoryT BbiTb OCTpble — OT OAHOPA30BOM [03bl U XPOHUYECKNE —
KaK MoCnefcTBUsl ONIMTENbHOrO HaKoMMeHUs (KOHLEHTpaLmMmM) onacHoro BeLle-
ctBa. NoapobHOCTU CM. HUXKeE.

4. OINACHOCTU

1. BnusiHue Ha 3gopoBbe YernoBeKa (CaHUTapHble HOPMbI)
TepmnH «npegensHO gonyctumble KoHueHTpauuuy (MOK=TLV) — oTHO-
CMTCHA K BO3AEWCTBMIO BPedHOro Bewectsa npu 8 yac. paboTbl B CYTKH,
42 vac/Hepento 6e3 yxygleHusi COCTosiHUS 3gopoBbs. B nmocnegHee
BpeMs Bce boree ynotpebum TepMuH «nNpeaernbHO AonycTUMas npoaon-
xuteneHocTb Bo3dgenctaua» (MAMNB=PEL) unu «gonyctumoe kpaTtkoBpe-
MeHHoe Bosgenctsne» (OKB=STEL). MNog [OK nogpasymeBaetcs
«CpedHeB3BeLLeHHas NpoaomMKUTENbHOCTL Bo3aencTeusa» (CrNB=TWA).

BoiweckasaHHoe cnegyeT NoHMMaTh B CriedylolemM Buae:

TLV |-4acTo Bblpa)kaeTca KaK TWA

PEL |- makcumanbHoe Bo3gencTteue Bewectea] TWA 3a 8 4acoB

STEL 3a 15 munHyT

Mo Hawewmy lNocT. 12.1.007-76 onacHble AN 340pOBbSA BellecTBa nogpasae-
nsaTcs Ha 4 knacca:

MAK B BO3gyxe paboyei 30HHl,

1 2 3 4 Knacc
0,1 0,1-1,0 1,1-10 oonee 10 mr/m°

WHorga npusoastes netanbHble Ao3bl (J14) n koHueHTpauuu (JIK) ¢ nHaekcom
50. 310 0603HavaEeT, YTO NpK IKCNEPUMEHTAX Ha XUBOTHbIX 50% 13 HUX noru-
Gaet. [1nsa Tex e 4- kraccoB ONAacHOCTU:

J0so B xenygok 15 15-150 151-5000 bonee MI/KP
5000 XNBOTO
Beca
J1s0 Ha KOXy 100 100-500 501-2500 oonee Mr/Kr
2500 >KUBOrO
Beca
JIKsoB BO3gyxe 500 501-5000 5001-50000 ©Gonee Mr/m®
50000

(CooTB. cokp. Ha aHrn. a3. LDsy n LCsp). 3TN cBEAEHUS NPUBOAATCH B KapTe
AaHHbIX o rpy3e (Cargo Date Sheet) B pasgene HEALTH DATA.

B aTon kapTe ykasblBalOTCA Mepbl OKa3aHus MOMOLUM MpU BO3OENCTBUN Xna-
KOCTM Ha KOXy W rnasa, npu BAbIXaHUV MApoB M NonagaHun XWaKoCTU B Xeny-
OOK. DddeKTbl BO3OENCTBUST Ha YerioBEKa NPUBOOATCSA pas3genibHO:ANS Xua-
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KOCTU U NnapoB, TakKxe NnpuBoaATCA nocnenctesna OCTPOro M XpOHUYECKOoro
BO34ENCTBUSA TOKCUYHOCTH.

flpoBuTbIe M pasgpaxarolue BelecTBa oblwero AencTBus.
HedTenpoaykTbl UMEKT HMU3KYI0 TOKCMYHOCTb MpU NonagaHny B pOT, HO MOSIB-
nseTcsa owyueHve guckomdopTta 1 TowHoTa. Bo Bpems pBOTbI MOryT nos-
BUTbCS Cepbe3Hble MOCneacTBUsS AN NErkux — 0COOEHHO, ecnv B MULLEBOL
nonagyT BbICOKONeTyuMe HedpTenpoayKTbl, Takne Kak GEeH3VHbl U KEPOCUHBI.
KoHTakT ¢ KoXXer MOXeT Bbi3BaTb pasgpaxeHue n obe3KmpuBaHne KoXxu, YTo
MOXeT npuBecTn K gepmaTtutam. HedTsaHOM ras okasblBaeT TOKCMYHOE BO3-
OENCTBME B 3aBUCUMOCTU OT OCHOBHLIX YrNeBOAOPOAHLIX KOMMOHEHTOB OT
pasgpakeHus rnas oo netanbHOro mcxopa. 3anaxu, KOTopble MMEKT CMeCU
HedTAHOro rasa, oMeHb pa3HOobpasHbl U MOryT NPUTYNUTL 06oHsAHKE. [NoaTo-
MY He CTOMT CyauTb 06 OTCYTCTBMM rasa no OTCYTCTBMIO 3anaxa.

ApomaTtuyeckue yrneBoaopoAbl BKIHOYAKT OEH30s, TONYyon U Keu-
non. 3Tn BeLLecTBa COAEPXATCA BO MHOrMX 0ObIYHBIX HE(PTAHLIX rpy3ax, Ta-
KMX Kak OEH3WHbI, ra3ofiMHOBbIE MPMUCaAAOYHbIE KOMMOHEHTHI, NIMFPOUHBI, pac-
TBOpUTENN, 3aMeHMTENN cKUNuaapa, yanT-CnMpuTtel 1 ceipast HedTb. BnnsiHue
OnacHbIX CBOWCTB apoMaTUYECKMX YIIEBOAOPOAOB Ha OpraHu3M YernoBeka go
KOHLLA HE U3y4YeHO — YYaCTHUKU rPy30BbIX paboT AOIMKHbI MPUHMMAaTL MepbI Mo
3almMTe KOXM U rMa3 B nepBylo ovepedb (OYKM, nepyaTkm — Kak MUHUMYM).
KoHueHTpaumn, BpeMs BO3AEUCTBUS M MOCNeaCTBUA MOXHO Hauth B n. 16.3
ISGOTT.

KucnopopgHas HegocTaTouyHOCTb. B atmocdepe 3emnu cogepxuntca
78% asoTa, 21% kucnopoga n 1% - gpyrux rasoB. Yenosek BabixaeT 21% Ku-
cnopogaa, 0,03% - yrnekucnoro rasa, a Bbigbixaet 16% kucnopoga u 4% -CO,
(06.) B cocTosiHMM nokosi B cpegHeM YenoBek notpebnset 20 n kucnopoga B
yac. MNpu cHwkeHnn % copepXaHusi KUCIopoda B OKpYXKatoLen BO3AYLLIHOW
cpefe ymeHblUaeTcsa napuuwanbHOe OaBfeHue Kucropoga, NosiBNAwTca Ae-
deKTbl AblXaTenbHOr0 annaparta — HacTynaeT KACIOPOAHOE roriogaHve: no-
HWXaeTca BHUMaHWe, NosBMNSeTCH OAblllka, MbllevHasd cnabocts 1 T1.4. 3a 1
yac 4ernoBek BblgbixaeT 22,6 n CO, (B coctosiHum nokos). MNpn 3-4% CO, B
BO34yxe: ronosHast 6onb, WyM B ylax, 3ameaneHHbii nynec. MNpu nageHnn
YPOBHS coepXaHust kucnopoga Ao 16% Bce noanm ucnbiTbiBaloT BonesHeH-
Hble OLyLleHNs, HacTynaeT cnabocTb — N0aN He B COCTOSIHUM MOAHATLCA MO
BepTukanbHoMy Tpany. Npu cogepxaHuun kucrnopoga meHee 10% Hactynaet
noTepsi CO3HaHUs, U €CnNu NocTpafaBLUEro He BbIHECTW Ha CBEXMUW BO3OYyX U
He coenatb WCKYCCTBEHHOE fblXxaHwe - HacTynaeT cMepTb. Ecnv B nomelue-
HUKW kucnopoda mMeHee 5%, TO NOTepsa CO3HaAHWA HAcTynaeT BHe3arnHo — Mo-
CcTpagaBlwMi ycneBaeT cAenaTb TOMbKO CyAOpOXHbIM BOoX. [pu 3agepxke
peaHmmMaTopa 6onee Yem Ha HECKONbKO MUHYT MPOUCXoAUT HeobpaTumoe no-
paxeHue Mo3ra, fJaxe eCnv XU3HEHHble (PYHKUMM OpraHuama MoCTENeHHO
BOCCTaHaBMMBaloTCS.

Huskoe copgepxaHue kucrnopoga crefyet OXuaaTb B MOMELLEHUSAX
nocrne MHepTU3aLUmMm, BbiCbIXaHUS CBEXEOKPaLUEHHbIX 3alUTHbLIX NOKPbITUA. B
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NoMeLLeHNsX AnuTenbHoe Bpemsi 6e3 BEHTUNSALMM KUCOPOod, MOXET ObiTb M3-

pacxogoBaH Ha obpasoBaHMe pXaBuuHbI (3TO NPOLECC MEeASIEHHOro oKucne-

Hus1). Heob6xooMmMo 3HaTbL CBOWCTBA NEPEBO3MMOrO rpysa: Hanpumep, Tanno-

BOE MacIio HETOKCMYHO, HO a3, BblAeNsieMblA 3TUM MacrioMm, MOXET BbITec-

HUTb UMK MOMNOTUTb KUCNOPOA B TaHke. HW npu Kakmx oBGCTOATENbCTBAX He

cneayeT paspeluatb BXof B MOMELLEHNE C HEOOCTAaTOUYHbIM COOEPKAHNEM KU~

cnopopa 6e3 gbIxaTenbHbIX annapaToB A0 TeX MOp, NOKa AaHHOE MoMeLLeHne

He OydeT MpPOBEHTUNMPOBAHO, a 3aMepbl CoaepXaHus kucnopoga byayT yc-

TON4YMBO nokasbiBatb 21%.

2. No cteneHn obpa3oBaHus 3apsiAa CTaTUHECKOrO 3JIEeKTPUYECTBa Py3bl
OENSTCA Ha akKyMynupytowme cTaTUyYeckoe 3MeKTPUYECTBO. U HE aKKyMy-
nvpyowme. Y Hac NpuUMeHsieTcst «ygenibHoe 06beMHOe COMpOTUBIIEHNEY
Om:m (B MexgyHapOoAHOW NpakTuke — obpaTHas eguHuua= «ygaenbHas
ob6bemHas NpoBOAMMOCTbLY Nnka CumeHc/meTp=p S/m).

HedTb U HedpTENPOaAYKTbl CYMTAIOTCA ONACHBIMWU NPU CONPOTUBIIEHUN 10°

Om-Mm.

MpooyKTbl opraHM4eckon HeddTEXUMUN MOTYT UMETb COMNPOTUBMEHUE OT
10° 10 10" Om-m.

Ecnu nposoanmocTtb MeHee 50 nuko CMMeEHC/M, TO BelllecTBa cuMTarTcH
aKKyMynUpYoLWUMKN cTaTU4eckoe anektTpuiectso. CumeHc/m saensieTcsa obpar-

HOW edVHULUEN yaenbHOr0 06BEMHOrO0 CONMPOTUBIIEHNUSI U NMPUMEHSIETCS B MU-

poBoW npaktuke 4awe, yem Om-M. lNMpucTtaBka «NUKO» 3ameHsaeT 10’12, T.K.
CumeHc/M gaBnisieTcs KpYnHOM eanHuLen namepeHus (Ons cpaBHEHUs] BCMOM-
HUM ed. Papaga: mukpodapaa, nukodapag u 1.4.). ObosHavaeTcss p S/m.

3. Mo cTeneHn onacHOCTU BCTYMNJIEHUSA B XMMNYECKYIO peaKLM o rpy3bl

OensTca Ha 4 rpynnebl:

1-9 rpynna — cMeLLIeHne ¢ ApyrMM rpy3om, BOOOW UMM KOHTAKT C He3aLULLEH-
HbIMW OeTansiMM KOHCTPYKLUMW CyaHa MOTyT MPUBECTU K kaTacT-
poduyecknm NOCNeaCcTBUSAM (STO OTHOCUTCS M K APYrMM cydam,
OeperoBbiM 00bEKTAM U K YESTOBEKY).

2-9 rpynna — BO3HMKLLASA peakumsi NPUBOANT K HarpeBaHuto rpysa 6onee 50°C
npv HayanbHou Temnepatype 20°C, ¢ BblgeneHnem rasa v ganb-
HelLWMM MoBbILWEeHneM Temnepatypbl 4o 70°C.

3-9 rpynna — KOHTaKT C MaTepuanamMu KOHCTPYKUWUM CyaHa 1 ocTatkammn gpyrmx
rpy30B MOXET MPUBECTU K NMop4ye rpysa, a npu cMeweHun ¢ gpy-
MMM rpy3oM MOXeT MpUBECTM K nopye 0boux rpy3oB Ui OQHOro
N3 HUX.

4-a rpynna — rpy3bl TEPSIOT CBOE Ka4YeCTBO MO NpUYMHE NnonvmMepusauuun, pas-
NOXEHNSA UMNN OKUCHEHUS.

4. Mo onacHOCTU 3arpsA3HEHUA OKpyXKarowen cpenbl XUakue rpysbl ensaT-
ca Ha 4 kateropun: A, B, C n D. imeHHO, 3TM rpy3aM OTBOAMTCS OKOJO
nonoBuHbl TpeboBaHumn KoneeHumn MAPTIO]N.

Kateropusi A: npu cbpoce B Mope BellecTBa NPeACTaBMST 3HAYUTENBHYIO

OMNacHOCTb AN 300POBbsi MOPCKUX PECYPCOB U 300POBbS Yerno-
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Beka. JTu BellecTBa OGUOAKKyMynupyemble, OnacHbl Npu Cco-
aepxaHun B Boge MeHee 1 ppm, HEKOTOpbIE U3 HUX — OT 1 [0
10 ppm. MNnsxn 3akpbIBaOTCS.
Kateropusi B: Guoakkymynupyemble, HO COXpaHsItoT CBOM CBOWCTBa He Bonee
O[HOW Heaenu, NpMBoaAT MOPCKME XKNBble OpraHn3Mbl B HEMpU-
roOHOCTb K YynoTpebneHunto B nuuly. YMEPEHHO TOKCWUYHbI A
XMBbLIX MOPCKMX OpraHuM3mMoB MNpu cogepxaHun B Boge 1-10
ppm, HekoTopble 10-100 ppm.
KaTeropus C: BelieTBa MarnoTOKCHMYHbI OJ11 MOPCKUX XXMBbLIX OPraHM3MOB — OT
10 po 100 ppm, HekoTopble — oT 100 go 1000 ppm —no gonon-
HUTENbHBIM PakTopaMm.

Kateropusi D: BellecTBa NpakTU4ECKM HETOKCMYHbI ON1S KUBbIX OPraHM3mMoB
MOPS1, HO OYeHb OMacHbl A51s 340poBbs Yenoseka: J1s, oT 5 oo
50 mr/kr. Ha aHe BbI3biBaOT NMOSIBNIEHNE OCAAKOB C BbICOKOW MO-
TpebHOCTLI0 B Kucnopoge. HesHauntenbHO yxyaLwatoT npuere-
KaTenbHOCTb MOPS ANs OTAbIXa.

CneayeTt 00BbSACHMTB, NOYEMY B OLHY M Ty XXe KaTeroputo nonagawT Be-
LLlecTBa C TOKCUYHOCTbIO, oTnnyatowenca B 10 pas. Knaccudukaumen nasect-
HbIX U BHOBb nosiBnswwmxca BXB 3aHumaeTcsa rpynna aKkcnepToB MO Hayud-
HbIM acnektam 3arpsisHeHust mops (aHrn. cokp. GESAMP). B aTy rpynny Bxo-
OAT 3KCNepTbl OT MHOMMX MeXOyHapOoAHbIX opraHu3auui, rpynna paboTtaeT B
JlongoHe. Kaxxgoe BelecTBo paccMmaTpmBaeTcs Mo 25 napameTpam, Kaxaomy
13 KOTOPbIX NPUCBaMBaETCs ONpPeAeneHHbl «Becy» - Yncro. Mo cymme aTmx
yucen BeLLEeCTBO NonagaeT B Ty UMK UHYIO KaTEropuio.

BoT aT1 napameTpbl. Broakkymynsauma u nopya:

+ BelecTBO OBrMoakkyMynupytoLllee B 3HAYUTENbLHOW CTEMEHN M NpeacTaBnseT
0OMacHOCTb A1 MOPCKMX XXMBbIX OPraHM3MOB 1 300pPOBbs YeNoBeKa.

Z BeLLeCTBO OMOaKKyMynvpytoLlee C COMyTCTBYHOLMM PUCKOM Aflsi XKUBbIX Op-
raHM3mMoB MOPS 1 300POBbS YerioBeka, HO CBOM CBOWCTBA COXpaHsieT Me-
Hee Heaenwu.

T BELWECTBO CMNOCOOHO MPMBOAUTE MOPCKME XUBbLIE OPraHnaMbl B HEMpurog-
HOCTb K YNnoTpebneHuto B nuLLly.

O HeT cBeAeHnn B NoaaepPKKY O4HOM U3 YKa3aHHbIX BbILLE KaTeropun.

Yuwepb xu1BblM pecypcam MOpS:

KaTeropusi onacHoctu no LCsq 96 yacos:

4 BbICOKOTOKCUYHOE MeHee 1 mr/n

3 YMepeHHO TOKCHMYHOE 1-10 mr/n

2 ManoTokcu4Hoe 10-100 mr/n

1 MNpakTn4yeckn HETOKCUYHO 100-1000 mr/n

0 HeonacHoe 6onee 1000 mr/n

D BeLlecTBO MOXET NOKpbIBaTb MOPCKOE AHO.
BINK BewecTtBo ¢ buonornyeckon MotpebHocTbO B Kncnopogae.
OnacHocTb ONns 340pOBbsi YerioBeKa B pesyrnbTaTe MnonagaHust BHYTPb
Yyepes poT: kKaTeropmm onacHocTh no LDsg BOBHYTPb
4 BbIcOKOOMNacHoe MeHee 5 MI/Kr XnBoro Beca
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3 ymepeHHo onacHoe 5-50 mr/kr

2 marnoonacHoe 50-500 mr/kr

1 npakTu4eckn HeonacHoe 500-5000 mr/kr

0 HeonacHoe 6onee 5000 mr/kr

OnacHoCTb ANg 3400pOBbS YenoBeka B pesynbTaTe KOHTaKTa C KOXen nnm
rnasamuv Ui BAbIXaHUsI.

Il OnacHoe (cepbe3HOe pasgpaxeHue, CUrbHas CeHCUbnnusauus Koxwu, no-
paXkeHue mnerkux, NMOAKOXHas TOKCUYHOCTb, KaHLLEPOreHHOCTb U Opyroe
OONroBpeMeHHOe oTpuLaTenbHoe BO3AENCTBUE HA OPraHn3m).

I ManoTokcuyHoe (Hebornbluoe pasgpaxeHue, cnabasi ceHeMbunmsaumsa Ko-

xn).

0 HeonacHoe (He saBnsieTCa pasgpaxarowum BELLECTBOM UMW CeHcubunuaa-

TOPOM).
YXygLeHne NpupogHou NpuUBIeKaTeNbHOCTU MOpS.

XXX KpaiiHe HexenaTernbHOe — YyCTOMYMBOE COXpaHeHue 3anaxa, a40BUTOCTH
U pasgpakaroLLlero BO3AeNCTBUSA, MK MOTYT ObITb 3aKpbIThl, UK
BELLECTBO SABMSETCS KaHLUEPOreHHbIM Uinu Opyroe cepbesHoe oTpuua-
TenbHOEe BO3OEeNCTBME Ha 300POBbE YEroBekKa.

XX  YMepeHHO HexenaTenbHoe BO3[AEWCTBME — HO KpaTKOBpPEMEHHOe BO3-
OEeNCTBUE TOYHO M3BECTHO, YTO BELLECTBO ABMSETCH KaHLEpPOreHHbIM
ONS KUBOTHBIX, HO HET TOYHbIX CBEAEHUN, YTO OHO BbI3bIBAET pak Y
yernoBseka.

X B manow cteneHu HexenatenbHOe, HEe NPEnsTCTBYET MCMONb30BaHMIO
NIsHKEN.

O He Bbi3biBaeT npobnem.

N HenpumeHunmo (Hanpumep, B cnyyae rasa).

- Pabouvas rpynna GESAMP paHHbiMu He pacnonaraet. Ecnu GESAMP
pacrnonaraetT HeLOCTATOYHbIMWM [AaHHbIMW, TO OOO3HaYeHMs KaTeropuu
onacHocTu 6epeTcs B Kpyrible ckobku, Hanpumep (D).
Broakkymynupylowmmm n gpyrmumMmmn BbICOKOTOKCUYHBIMW BELLECTBAMU Ka-

Teropum 3arpasHuTens A aBnsitOTCS TOMbKO CriegyloLne:

XnopnapaduHbl (C1o-C13)

Oundennn/andenunadpmp cmcecun

docdop, xenTbin unun 6enbin

TpukpesundocdaT, cogepxawmi meHee 1% opTomsomepa.

TpukpesundocdaT, cogepxawun 1% nnu donee optomsomepa TPUKCK-

nundocaar.

5. Mo cTteneHu NoxapHOW OMACHOCTU XMMWUYECKME XKUOKNE rpy3bl nogpas-
OensTcsa Ha 3 kaTeropun No TeMnepaType BCMbILLIKA:

1. ocobo onacHble — TemnepaTypa BCnbIWKM MUHYC 18°C 1 Huxe;

2. NOCTOSHHO onacHble —OoT MuHyc 18°C po nntoc 23°C;

3. onacHble npu nosbiWweHHON Temnepatype — ot 23°C go 61°C.

MoxxapHas 6e3onacHOCTb Ha TaHKepe CBOOUTCHA B OCHOBHOM K pasaene-
HUIO UCTOYHMKOB OTHS U UCTOYHWUKOB BOCMIIaMmeHeHusl. Ecrnn HeBO3MOXHO pas-
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OENUTb UCTOYHUKM OFHS1, TO MPUHUMAIOTCA Mepbl MO NpeaoTBpaLLeHnto npo-
HUKHOBEHWSI BOCMIaMEHSIIOLLNXCSA KOHLEHTpaLuii ra3os.

B rpy30BbiX HAaCOCHbIX OTAENEHUSAX NPaKTU4eCKn TPYLHO rapaHTUpo-
BaTb OTCYTCTBME BOCM/IAMEHSIOLNXCA KOHLIEHTPaALMA ra3oB —MO3TOMY He-
YKOCHUTENbHO crnegyet cobnogaTth MpasBuia no npefoTBpalleHuio nonaga-
HUS1 UCTOYHMKA OTHSA: CMUYKW, 3aXKWUrarnku, curapeTbl OIDKHbI OTCYTCTBOBATL Y
nepcoHana, exogswero B N'HO. Ha BxoaHo asepn M'HO gomkHa ObITb Haa-
nncek «Bkroun BeHTURAUMIO, BbIOPOCH CNNYKM U 3axuranky». Ha coBpemen-
HbIX TaHKepax ABepb He oTkpbiBaeTcs, ecnm NHO He GygeT npoBeHTMNMpoBa-
Ho. B katoTax, kamby3ax u gp. MOMELEeHUSAX B XXUIOW HaACTPOMKE NMPUCYTCT-
BYIOT Takme UCTOYHMKM BOCMITAMEHEHUS, KaK aneKkTpuyeckne npnbopbl, cnmu-
KW, 3axurankm u 1.n. Kpome 3gpaBoit NPakTUKW KOHTPOMS TaKMX UCTOYHWUKOB
BOCMMaMeHeHWs1, OCHOBHasi Mepa MnpefoCTOPOXHOCTU — 3TO MpPeaoTBpaTUTb
nonagaHve BOCMaMEHSIOLLNXCS ra3os.

B MKO MCTOYHUKM OrHSA YCTPaHWUTb MPakTUY4ECKU HEBO3MOXHO, MO3TOMY
OENCTBUSI OOIMKHbI ObITb HanpaBneHbl Ha NpefoTBpaLLlEHNE MPOHUKHOBEHUS
BOCMMaMEHSOLMNXCS ra30B B Takne NoMeLLEHUS.

Bnarogaps xopowuvM npoekTam K MNpakTUKe 3KCniyatauuu MnosiBUTCA
BO3MOXHOCTb Ha[EXHO KOHTPONMPOBATb HanMyne UCTOYHWKOB BOCMfiaMeHe-
HWS1 B MacTepCKux, KnagosbIX, pybkax u T.M. 0QHaKo cpeacTBa Takoro KOHTPO-
ns nognexar CTPOroMy TEXHUYECKOMY Haa3opy.

YcTaHoBKa Ha TaHkepax cucTteMbl MHepTHbIX ra3os (CUIM) n npasunbHas
akcnnyaTauua CUI npeacrasnaeT cobor ONONHUTENBHY Mepy Be3onacHo-
CTW, HO 9TO HEe MWCKMYaeT HeobxooMMoCcTM B COGMOAEHMM Mep NpedocTo-
POXHOCTMW.

Ha kambGy3e He gonyckaTb HaKOMMEHMWS XUpa Ha XapoBHAX AnNsl MpUro-
TOBJEHMS NULLM U 3aCOpeHns UNbTPOB BEHTUNALUN — UX CcodepxaTb Bcerga
B uncTOTE. AnekTpudeckoe obopyaoBaHne Ha kamby3e OOIMKHO MMETb B CBO-
UX CeTsix TepMocTaThbl, OTKMOYawLWmMe obopygoBaHWe ANst NpefoTBpaLLeHnst
BO3HUKHOBEHUS noxapa. Ha kamby3e AomKHbl OblTb OTHETYLUMTENN U MOKPbI-
Bano Anis TyweHus niamMeHun, BeCb NepcoHan kambysa OomKeH ObiTb 00y4eH
npasunam ux Mcnonb3oBaHus. Heoby4yeHHbI nepcoHan He OOIDKeH Oonyc-
KaTbcs K pabore.

KypeHne Ha TaHKepe paspeluaeTcsl TONbKO B onpeferieHHbIX MecTax,
06bSIBNEHHbLIX B MpuKase kanuTaHa, a Npu CTOsIHKE Y npuyana — TONbKo B
MecTax, MUCbMEHHO COrNacoBaHHbLIX MeXAy agMUHUCTpaLMen cygoHa U Tep-
MUHana.

MecTta ans KypeHust LOMmKHbI ObITb 060pYAOBaHbI BbITSPKHOW BEHTUNALM-
€I, NONKOW ANsl XpaHEeHUs KypuUTENbHbIX NPUHAANEXHOCTEN (CNnYeK, 3axura-
nokK, TpyOOK M T.M.) U nenenbHuUen ¢ Bogow. lNpu cTosiHke y Npuyana Ucnosb-
30BaHUE Kypwrlku OOMYyCKaeTCsl TOMbKO B Criyyae paspeluarollero TpaHcna-
paHTa Ha BXOAHOM ABepu (bnaHk TepmuHana). MecTto ans KypeHust He JOJDKHO
UMEeTb UNMIOMUHATOPOB M Ap. OTBEPCTUI, Yepes3 KOTOpble MOryT MPOCOYUTBLCS
BOCMMaMeHsLWnecs rasbi.
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Ucnonb3oBaHue PJIC. lNpu nogoxoge k TepmuHany 3anpeLlaeTcss uc-
none3osaHune PJIC 10-cm amnanasoHa, a ucnonb3osaHue PJIC 3,2 cm guana-
30Ha paspeLuaeTcs No COrnacoBaHMO C TEPMUHAMIOM.

Y npuyana tepmuHana. Ha BxogHOM Tpane [OfmKeH ObiTb BbIBELLEH
TpaHcnapaHT ¢ Hagnucbtlo «BHUMAHUE! HE UCTONb30OBATb OTKPbLITbIE
OrHN! HE KYPUTB! MOCTOPOHHWM BXO[ BOCIMPELLEH! (WARNING NO
NAKED LIGHTS NO SMOKING NO UNAUTHORISED PERSONS)»

5. NTPEQOTBPALLEHNE BO3HMKHOBEHWUA ONACHOCTU

MHepTn3auma — 37O CHWXKEHUE COAEep)KaHUs KUCropoda B rasoBow
cpefde TaHka C MOMOLLbI0 CUCTEMbI MHEpPTHbIX rasoB — CUI (IGS). B atmo-
chepHoM Bo3ayxe copepxutes 21% kucnopopa, 78% — asota n 1% - gp. ra-
3bl. IHepTHbIe rasbl HEe MogAepXuBaloT ropeHus npu copgepxavmn 11% ku-
cnopogaa, Ho TpebosaHne MO 8% kucnopoga, noptoB 5%, a ons HeKoTopbIX
rpy3oB He 6onee 1% kucrnopoga.

BopasiHble noayLlKu — ecnuv rpy3 Tshkernee BoAbl, U HeZoMycTMMa pe-
aKkuusi ¢ BO34YXOM TO Haf rpy3oM co3faeTcs BOAsiHasi MogyLIKa TONWMHON He
MeHee 760 MM. NHorga rpys nepeBo3vTCS Nof 3alMTon BOASHOW MOAYLLKU Y
asoTa (Hanpumep, cepoyrnepog, ocdop n T.4.).

CukkaTMBbI — 3TO OKcuabl MeTannoB (kobGanbTa, MapraHua unm
CBUWHLA), KOTOPbIE SABNAIOTCA KaTtanu3aTopamu B npouecce obpa3oBaHus 3a-
LLMTHOW NIEHKN.

MOHUTOPUHr — 3TO cucTema GecnpepbIBHOIO UM OUCKPETHOrO Auc-
TaHLMOHHOIO 3amMepa C Bblgaden pesynbTaToB 3aMepa Ha ykasartenb (tabno,
MOHUTOP) 0COB0 BaXHLIX MapamMeTpoB, HaNpMMep, coaepXaHue Kucropoga u
Temnepatypa UIM B8 CUIT, obHapyxeHne BpeOHbIX NapoB B XKWIbIX MOMELLEHM-
AX U B TaHKaX OBOVHbIX OOPTOB U ABOMHOIO [Ha, B rPy30BbIX TAHKaX U T.A4.

CHATHe 3/cTaTU4eCcKuX 3apAAoB — Npu Nepekayke XUOKOCTEN C Bbl-
COKOW CMOCOBHOCTLIO K HAKOMMEHUIO 3apsida CTaTMYEeCKOro aMeKTpuyecTBa B
rpy3 gobaensawTca cneumanbHble NPUCagKW, CKOPOCTb MOrpy3kKM He OOSPKHA
npesbiwatb 1 M/C 4O 3aTOMNNEHMS TPY30M BCEX BbICTYMAKOLWMX U3Zenui Ha
OHWLLE TaHKa, 1 He bonee 7 m/c Ha nobon cTagumn Norpysku. 3apsigHble u
npo60oTbopHbIE YCTPOMCTBA MOXHO BBOAUTb B TaHK TOMbKO MOCMe OTCTOSA B
TeyeHne 30 MVH. N0 OKOHYaHWK MOrPy3KN.

BeHTUNALUMA rpy30BbIX TAaHKOB — C LiEfNbi0 yAaneHnss ocTaTkoB He-
KOTOPbIX IPy30B Ha XMMOBO3ax yCTaHaBMNMBAETCS BEHTUNSLMS MOBbILLIEHHOM
uUHTeHcuBHocTU (n. 15.17 IBC) 45 BosgyxoobmeHoB/Hac. YCTPONCTBO U METO-
Obl MCNoNb30BaHUs cM. B HacTtaBneHun no metogam u obopynoBaHuto (P&A
Manual). Ona MTHO 30 Bo3gyxoobmeHoB/Hac, Ans OpYrux PerynsipHo noce-
Lwaemblx nomMeleHnn 20 Bo3gyxoobmeHos/yvac (nN.12.2 IBC) n ansa pegko no-
celjaemMbix MOMELLEHUI (TaHKU ABOWHOrO AHAa, kopobyaTtble Kuiu, TOHHENwu
TpyOONpoBOAOB U T.M.) NEPEHOCHBIE BEHTUNATOPHLI 16 Bo3ayxoobmeHos/yac, a
cTaumoHapHble 8 Bo3gyxoobmeHos/yac (n. 12.3 IBC).

PaspeneHue rpy3oB — Mo MpU4MHE BO3MOXHOCTM BCTYMNMEeHMs B pe-
akuuio HekoTopble Buabl BXB (NLS) He paspeluaeTtcs rpy3uTb Tak, YTOObl B
CMEXHbIX TaHKax okasanMcb HECOBMECTUMbIE Ipy3bl — 3TO Mepa NpenocTo-
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POXHOCTU Ha Criyyan nosBneHust MUKpOTpeLuH. Opyrue rpy3sbl TpebytoT pas-
OeneHnsa ra3ooTBOOHOW CUCTEMbl — He TOMbKO HACOCHble OTAEreHus B OT-
OenbHOM TaHKe, HO M CBOS CUCTeMa rasooTBoja Ans Takoro TaHka. B gpyrux
cnyyasx yCTaHaBfMBalOTCA CbeMHble Nepembiuku K 3arnywiku. [poknagku
OOIMKHbI COOTBETCTBOBAThL TpeO0OBaHMSAM MO COBMECTMMOCTM MaTepuasnos.

MHrmbupoBaHue rpysa — MHIMOUTOPbLI COEPXKMBAIOT, NPENSTCTBYIOT
peakuun. B crniyqyae vHrmbupoBaHus rpy3a rpy3ooTtnpasutens o6si3aH BblgaTb
CBUOETEeNbCTBO O 3aluuTe rpysa MHrimbutopamu, C ykasaHnem Tuna MHrmbuto-
pa u C MHCTPYKUMEN ONS dKMMaka B Criyyae Hayana HexenaTenbHOW peak-
umn. bes aToro cBnaeTenbCTBa rpy3 He MPUHMMAaTL K MOrpy3Ke.

CoBMecTUMOCTbL MaTtepuanoB — B MexayHapogHOM CBMAETENbCTBE
O NPUrOAHOCTU CyfHa K NepeBO3Ke OMacHbIX XMMWYECKUX TPY30B HanvMBOM
NPUBOAUTCA CMUCOK paspelleHHbIX K NepeBO3Ke BELLeCTB C YKa3aHWem s
KaXxgoro TaHka KOHKpeTHO. HecMOoTps Ha 3TOT CMMCOK OTBETCTBEHHOCTb 3a CO-
BMECTMMOCTb Fpy30B MOMHOCTbIO BO3naraeTcs Ha kanutaHa xumoBo3sa. Co-
BMECTMMOCTb MaTtepuaroB (rpy30BOro TaHka, TpyOONpoBOAOB, HACOCOB, 3a-
MEpPHbIX YCTPOWCTB, ra3o0TBOAHOW CUCTEMBbI, p/V KnamaHoB W T.4.) AOMXKHa
MOMHOCTBIO OTBEYaTb YCMOBUSIM, NepedncrneHHbiM B KapTe gaHHbIX O rpy3e B
pasgene HANDLING AND STORAGE RECOMMENDATIONS, rae nepe4uc-
NSTCA COBMECTUMbIE M HECOBMECTUMbIE MaTepuarbl.

5. OBOPYOOBAHUE BE3OMACHOCTU U SALLUUTA NMEPCOHAJIA
Pa6oTa u KannbpoBKa nsmepuTenbHbIX NPUOOPOB.

[[a3oaHanmsaTopbl Ha XMMOBO3ax MOryT ObiTb CTaUMOHAPHBLIMKU U Ne-
peHocHbIMU. OTeyecTBEHHbIe rasoaHanM3aTopbl NPUMEHSITCA AN cnenyto-
LUX Lenemn:

Mred 2M: 3TunoBbIA CNUPT, NponaH, 3TUMEH, OAMSTUIMOBLIN cnNUPT, OeH3nH b-
70,nponuneH, MeTUMNoBbIA CNNPT;

'MK- 1: yrnekucnelin ras, MeTaH, BOAOPOS;

MAB-1: 3TUNOBLIN CNUPT, LMKIOrekcaH, yanTcnuput, Tonyon, pacTBopuUTenu-
COMbBEHTHI, KCcunon, yTunoBeIn cnupT, ByTunaueTar, aueToH;

MBI-1: annunoBbi CNUPT, aKPOJIEHH, aKPUITOHUTPWI, aueToH, ByTaH, OyTu-
neH, 6eH3MHbI 1 T.4. — COrNacHO 3aBOACKON MHCTPYKLUNK;

X-6: kncrnopog.

Mo KOHKPETHOMY rasoaHanmM3aTopy BbINOMHATbL MHCTPYKLMK 3aBoAa-
narotoBuTens. MiameputeneHble Npubopbl U CUCTEMbI NpeaHasHavarTca Ans
onpeferneHns TOKCUYHOCTU, BOCMMAMEHSIIOLLNUXCH KOHLEHTpaUui napos rpysa
1 coaepxaHus kucnopoaa.

[nsa namepeHus KoHUEeHTpaLumm yrnesogopoaa NPUMEHsTCA MHOMKa-
TOpbl BOCMMaMEHSIIOLErocss rasa C KaTalMTUYeCKOM HUTbK Hakana —
(CFCG) — npw kOHUEHTpauMK rasa yrneBodopO4OB MEHEE HWXHEro npegena
BOCMI@aMeHeHVs: B U3MEPUTENBHOM Miieye NoBbILLAaeTCs TeMnepartypa, MeHs-
€TCs CoMpoTMBIEHNE — yKa3aTenb oTrpagynpoBaH B % ot HIB: 3a cyet cro-
paHusa cmecu. B nHoukaTopax ¢ HeKaTarMTU4YeCKOM HarpeBaeMon HUTbIO Ha-
KanuBaHusa nsmepaeTca o6beMHOE coaep)KaHne ra3oB 3a CYeT nageHus Tem-
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nepaTtypbl HarpeTon HUTKM Hakana. [[a3oaHanu3aTopbl HEO6X0OUMO Kanmbpo-
BaTb MO M3BECTHOW cMecu yrnesoaoponos. NHorga BMecTo raszoaHanusarto-
POB MPUMEHSIIOTCSA ONTUYECKUE N3MEPUTENN MPENOMIEHNS.

Ons namepeHnst HU3KMUX KOHLEHTpauUA TOKCMYHLIX ra3oB Haubonee
YAOOHbI XMMWYECKNE MHOMKATOPHbIE TPYOKM: B 3anasiHHbIX Tpybkax cnewm-
anbHbIN HanomHMTENb, KOTOPLIN pearvpyeT C onpegeneHHbIM ra3om. epea
n3mepeHnem oba KoHua TpyOku obnambiBatoTCsl, TPyOKM BCTaBMSAOTCS B Che-
umnanbHbIn Hacoc. Npu npokaunBaHMK NPobbI ra3a HanoNIHUTENb MEHSET CBOW
LUBET — NO OSfIMHE M3MEHEHWs LBeTa Onpeaensercs KOHUeHTpauus rasa no
npunaraemon wkarne. 3anpeLwaeTcs NpuMeHsiTb TpyOkn 0gHOro N3rotToBuTEns
B Hacocax — Apyroro n3rotoButensl.

Kucnopogomepbl MMEOT pasnuuHbie NPUHUMNBI 4eNCTBUA: napamar-
HUTHble OaT4YUKU, SJNEKTPpUYHEeCKUe AaTyHUKU, XUMUYEeCKne XUOKOCTU |/|36v|pa—
TenbHOro nornouleHnsi. Kpome atoro yctaHaBnNuBaKTCH NMHUMU aBTOMaTuye-
ckoro otbopa npoo.

CNEUMANBHBIE CPEOCTBA NMOXAPOTYLUEHUA
OcHOBHbIE CpefcTBa TyLUEHWs MoXapa B rPy30BbIX TaHKax ykasblBa-
toTca B KapTte pgaHHbIX O rpy3e B nepBom pasgene EMERGENCY
PROCEDURES B nepson ctpoke FIRE. B IBC pgonyckaeTcsi npumMeHeHue
TONMbKO OOHOr0 TuMa neHoobpasoBaTens BO BCEX IPy30BbIX TaHKax. B atmx
npasunax BbolgeneHa [nasa 11 T[MPOTUBOIMOXAPHAA SAWLUUTA WU
MOXAPOTYLWEHME. Cuctema neHoTylleHUs AomxkHa obecneunTb nogavy
neHbl MO BCcew nnowagn nanybbl Hag rpy3oBbIMU TaHKamu. [MaBHbLIA NynbT
ynpaBneHust JaHHOW CMCTEMON pa3mellaeTcss nobrnmM3ocTy OT XUMblX NoMe-
weHun. Mogaya neHbl Yepes neHonogawwue nadeTbl AOMmMKHA OblTb He Me-
Hee 1250 n/muH, a 3anac neHoobpasoBaTens — He meHee 30 MWH paboThl
cucteMbl. MeHonogawLlwme noXapHble CTBOSMbI AOMMKHbI UMETb MPOM3BOAM-
TenbHOCTb He MeHee 400 n/MyH, a AnNvHy CTpyn — He MeHee 15 m.
MHO obopyayeTca cTauuoHapHOW CUCTEMOW MOXaPOTYLUEHWS, BKMHO-
YawLlen:
- CMCTeMy YITIEKMCIOTHOrO MoXapoTyleHnss — 3anac rasa He meHee 45%
obbema HO
- CMCTeMy MOXapoTylleHus ranomgo3ameLleHHbIMU  YyrreBogopogamm —
MUHVMManbHOE pacyeTHOe KONMUYECTBO XNaJoHOB B nepecyete Ha obbeM
Bcero MHO:
xnagoH 1301 7%
xnagoH 1211 5,5%
xnagoH 2402 0,3 kr/m®
XNadoHbl — UCMaPSIOLLNECS XUOKOCTU.
[Ns KOHKPETHbIX IPy30B CPEeACcTBa MOXApPOTYLUEHUSA NMEpeYncrieHbl B
maBse 17 IBC B KOnoOHKe, 0603Ha4YeHHoW OykBoW «I». B aTOM KONOHKE BYKBbI A,
B, C, D, Ny o60o3Ha4vatoT:
A — cnupTOCTONKas NeHa Uy neHa yHMBepcarnbHOIro Ha3HayYeHus
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B — obblyHasa neHa, B Hee BXOOAT BCE HECMUPTOCTOMKME MeHbl, B T.4. AFFF=
hTOpPUCTONPOTENHOBASA NeHa, obpasytoLlas BOAHYHO MIeHKY
C — BogopacnbineHune
D — cyxoe XMMUYeckoe BeLecTBo”
No — cneumanbHbix TpeboBaHun B Kogekce MKX He npeaycMoTpeHo.

ObixaTenbHble annapaTtbl — KPpOMe [bIXxaTeNnbHbIX anmnapartoB, BXO-
OSLWMX B KOMMMEKT CHapshKeHUs MoXapHOro, cornacHo tpeboBaHui Npasuna
17 vactu lI-2 COJIAC-74, Ha XMMOBO3ax MOIyT MPUMEHSTLCA AbIXaTerbHble
annapatbl — Npy NepeBO3Ke TOKCUMYHbLIX MPOAYKTOB — NPUMEHEHNE CXKaTOro Ku-
cnopoga He gonyckaetcs (MKX n. 14.2.2.1). [Ina aTux annapatoB Heobxoau-
MO MMeTb MO0 KOMMMEKT 3anacHbIx 6annoHoB, nNMbo komnpeccop, obecneyn-
BalOLWu Tpebyemyto YMCTOTy BO3ayXa.

CpencrtBa 3alinThl AblXaTenbHbIX MyTEN B aBapUNHO-CNacaTenbHbIX
KOMMMeKTax AomkHbl obecneunBaTth 3anac Bo3gyxa He meHee 20 MuH. pabo-
Thl.

Ons sBakyauumn Bcex nul Ha GopTy cyaHa HeobGXxo4MMO MpenycMoT-
peTb 0OCTaTOYHOE KOMMYECTBO CPEACTB 3alUMThl OPraHoOB AbIXaHUSA U 3peHUs.
[Ns Kaknmx KOHKpPEeTHbIX Py30B AOJPKHbI MCMOMb30BaThbCA 3TV CpeacTBa dBa-
Kyauuu faHbl yka3aHus B KOrnoHke «n» .17 MKX (byksa «E» obo3HauaeT cm.
n. 14.2.8. MKX, KoToOpbI rnacut: «McnosibaoBaHne uUbTPOB 3anpeLlaeTcs;
NPOAOIPKMTENBHOCTE paboThl aBTOHOMHOIO AbixaTenbHOro annaparta He me-
Hee 15 MUWH. OTK cpeacTBa 3alMTbl OPraHoOB AbIXaHWS HE UCMONb30BaTb BO
BpeMs TyLUeHMs noxapa unu rpy3oBbix onepauun», No= cneumnanbHbix Tpebo-
BaHUN He NPeayCMOTPEHO).

CHapsixxeHUue ons 3awmTbl KOXMW, OPraHoB AbIXaHUs U 3pEHUS Ha XK-
MOBO3ax npegycMmaTpuBaeTcs Tpu Buaa:

1- ansi paboTbl B rpy30BO 30HE
2- pns aBapuvnHo-crnacaTtenbHbix pabot (B FTHO)
3- [ons aBakyaumm Bcex nuu, Haxogsawmxcst Ha 6opTy cyaHa

VMcnonb3oBaTb CpeAcTBa 3alUTbl HE MO HA3HAYEHUIO — HE paspeLua-
eTcsl.

Ona pa6boTbl B rpy30BOM 30HE: 3aLUMTHbIA KOMOMHE30H, GonbLuoi
XMMUYECKMN hapTyK, cneumarnbHble nepyaTkm C HapyKaBHMKamMu, COOTBETCT-
Bytowas o0yBb, MIOTHO MpuneralLme 3aWnTHbIE OYKN U/UNN NNLEBbIE MAaCKK
(kTo HocuT Bopoay — ybeauTbCst B HEMPOHULAEMOCTUN) 3alUUTHas ogexaa u
CHapsbKeHWe AOMKHbI 3aKpblBaTb BCIO NMOBEPXHOCTb KOXM (OblXxaHMe YeroBeka
obecneunBaetcss Ha 10% uepes Koxy). Vicnonb3oBaHHOE CHapsXXeHue Xxpa-
HUTb B CrieumanbHbIX Wkadgax. B Xunbix NOMELLEHNSIX MOXHO XPaHUTb TONBbKO
HOBOE WNY AierasampoBaHHOE CHapsXXeHue.

ABapuiHo-cnacaTtenibHoOe CHapsiXXeHue — COCTOMT M3 OAHOro aBTo-
HOMHOro AbixaTenbHOro annaparta (NMPMMEHEHME CXKaToro KUCropoaa He [o-

* MOXET OTPeGOBATHCS MOJIa4a TeHbI. [IeHy CIIEMyET UCMOB30BaTh COBMECTHO C TIO-
POIIKOM TOJBKO MPHU YCIOBUH, YTO HA YIIAKOBKE UMEETCS HAAIUCh «COBMECTHUM C TIe-
Ho» (CyXxue MopoIKH MOTYT pa3pyIlaTh MeHy)
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nyckaeTcs), 3alMTHON ofexabl, 00yBW, MepYaToK U MAOTHO NpUnerarLLmnx o4-
KOB, OFHECTOMKOro crnacaTenbHOro fiMHSA C NOSICOM, YCTOMYMBOIO K BO3JENCT-
BUIO NEPEBO3MMbIX rPY30B, U hoHapsi B3pbiBOGe3onacHoro ucnosnHexHus. OgunH
KOMMMEKT 3TOr0 CHapshKeHUsi JOSKeH xpaHuTbest BOnu3an MHO, gpyrue — B
NerkoAoCTYMHbIX MECTaXxX C YeTKUM 0603HaYEHNEM.

Ona 3Bakyaumm Bcex nuu Ha OOpTy cygHa npedycMaTpuBaloTCs
CpefcTBa 3alLMTbl OPraHoOB AbIXaHUSA U 3peHKUsl, C Y4EeTOM TOro, YTO 3TN Cpea-
CTBa 3alWTbl NpegHa3HavYeHbl Ans KOHKPETHbIX IPy30B U:

- 3anpellaeTcs Ncnonb3oBaHne punsTpos

- MNPOAOIPKMTENBHOCTb PaboTbl aBTOHOMHOIO AbIXxaTeNnbHOro annapara — He
MeHee 15 MUH.

- Ha 3TWX cpeacTBax AoMmkHa OblTb MapKMpPOBKa O Ha3HaYeHUN.

CpeacTBa OKasaHMA NepBOM MeOULMHCKOM MOMOLM — COrfacHo
onucu no ctpaHuue MFAG (Homep cTpaHuLbl Yka3biBaeTcs B KapTe AaHHbIX O
rpyse nog Homepom rpy3sa no knaccudpukauum OOH=UN).

Ha nany6e gomkHbl 6biTh AyweBble Ans o6e33apaxnBaHnst U yCTPOK-
CTBa ANA MPOMbIBaHWA rna3 — B pabo4yeM COCTOosHUM npu NoBObIX NOrogHbIX
YCINOBUSIX.

B MTHO pomkHbl HAXOAWTLCSA B FOTOBHOCTU K HEMEANIEHHOMY UCMNOflb-
30BaHUI0 HOCUITKM Afsi 9BaKyauuu noctpagasliero. YyeHnus ob aBakyauum u3
MHO — exxemecsa4HO C 3annCbio B CyJ0BOM XypHarne.

B nerkogocTynHoM MecTe AOMMKHO XpaHUTbCS peaHnMaumnoHHoe 06o-
pyooBaHue. [lonb3oBaTbCa 3TWM 00OPYyOOBaHMEM AOMMKEH YMeTb Kaablv
uneH akunaxa. NomelleHne He OOMKHO 3aKpbiBaTbCS Ha K4 B noboe Bpe-
MS1.

6. MPEOOTBPALLEHWE 3ATPA3HEHWA

Mpoueaypbl N0 NPeAOTBPALLEHMIO 3arps3HEHNsT BO34yXa M BOAbI.

B pykoBogcTtee no obopygoBaHuio u metogam (P& A Manual) nmetot-
cs TexHonornyeckne cxembl (JobaBneHne A) NO O4MNCTKE TPY30BbIX TAHKOB
(CDP) n no yganenuto cmbiBok (SDP). AnroputMbl onpoca no oTBeTam «ga»
UM «HEeT» npuBeayT K Heobxoammon npouenype. Ons CDP npouenypbl Npo-
HyYMepOBaHbl kKak Homepa kKonoHok 1(a), 1(B), 2,3,4,5(a), 5(B), 6, 7, 8, a onsa
SDP 1+6. B yka3aHHOI KOJNTOHKE BbIMNOMHATL TPeOOBaHUSA, OTMEYEHHbIE X Ha-
YnMHasi CBEPXY BHUS3.

Mepbl B cnyyae pasnuBa — MpekpaTuTb BCE onepauuu C rpysom,
6annactom n ByHKkepoMm, 06bsIBUTL 06LLECYNOBYIO TPEBOrYy, HEMEOIEHHO CO-
0o0LWMTb NPeAcTaBUTENI0 TEPMUHANa M MOpTOBbLIM BMacTaM O pa3nuee, Npu-
HMMaTb Mepbl K NPeAoTBpaLLEHMI0O UMW CBEAEHWUIO K MUHUMYMY rnonagaHus
rpysa 3a 6opT, yCTpaHUTb NOCNEACTBMS pasnuea Ha nanybe, yCTpaHUTb npu-
yYnHy pasnuea. Ecnu pasnve npousoLlen B OTKPbITOM MOpe, TO 3anofIHUTL CO-
OTBETCTBYOLLME OIIAHKM COrMAacHO WMHCTPYKLUMKU CydoBnagenbLa U OTNpaBuUTb
MX MO YKa3aHHbIM (Ha 3Tux OnaHkax) agpecam.
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AHanornyHole ceefeHuns TpebyeTca nepegatb nNpu obHapyXeHun yr-

po3bl pasnuea. [NpucTynuTb K NMKBUAALUW NOCNEACTBMIA pasnvBa COrnacHo
06s3aHHOoCTel no Tpesore «PASJTINB MPY3Ax.
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naBa 2. Mporpamma noaroToBKU nepcoHana
HepTAHbLIX TAaHKEPOB

9.MPABUNA N KOOEKCbI MPAKTUKA.

IMO —INTERNATIONAL MARITIME ORGANIZATION (MexagyHapogHas Mop-
ckas OpraHunzauus) — asnsetca MexayHapoaHbiM dOpyMOM MO MOPCKUM fe-
nam.log KoHTponem M HenocpeacTBEHHbIM €e PYKOBOACTBOM U3JaloTcs U
npuMeHsitoTcs MmexayHapogaHbele KonseHuun, Kogekcol n PykoBoacTsa, B KOTO-
pbIX U3NOXeHbl TpeboBaHNS K HEDTAHBIM TaHKEPaM.

Taknmum KonseHuuamu aensaotca: SOLAS 1974 n MARPOL 73/78

- SOLAS 1974 — THE SAFETY OF LIFE AT SEA. — be3sonacHocTb 4enoBe-
YECKOW XWU3HW Ha MOpe, B KOTOPOM M3NOXeHbl TpeboBaHusA K cygam Mo
©e3onacHocTH.

- MARPOL 73/78 — THE PREVENTION OF POLLUTION FROM SHIPS.-
MpepoTBpalleHne 3arpA3HEHMST OKpY>XKaloLeN cpeabl C CyaoB, B KOTOPOW
N3roxeHbl TpeboBaHNS Kk TaHKepaM B 9TON YacTu.

Momnmo KoHBeHUMI pasnuuHbiMM MexayHapoaHbIMU KOHUEepHaMn 1 ¢o-
pymamun nsgaHel PykoBoacTBa, kacawlmecss HedpTAHbIX TAHKEPOB, Takme
Kak:

- «besonacHocTb Ha HETAHBLIX TaHKEpPax»

- «MexayHapogHoe PykoBoacTBo no 6e30nacHOCTM HETSHBbIX TAHKEPOB U
TEPMUHAroB»

- PykoBoacTtBo no nepekayke HedpTU C CyaHa Ha CygHO

- PykoBogcTBO NO YMCTOMY MOPH OS5t HE(PTSHbIX TAHKEPOB

- PykoBogcTtBO no onepaumsim BepToneT/cyaHo.

Hapsgy ¢ npumeHeHvem MexayHapoaHbix KoHBeHUW, pdonyckaetcs
nNPUMEHEHNe HaLMOoHarbHbIX 3aKOHOB W MOPTOBbLIX Mpasun, HO Tpebosa-
HWUS1 B HUX MOTYT ObITb M3MEHEHbI TONMBLKO B CTOPOHY Y>KECTOYEHUS.

10. YCTPOVCTBO N OBEOPYOOBAHUE HEDTAHBLIX TAHKEPOB
Fpy3oBble TaHKW — 3TO 3aKpbiTble NomelleHns, obpa3oBaHHble MO-
CTOSHHHBIMW 3M1eMEeHTaMM KOHCTPYKLMM CyaHa W npegHasHadeHHble Ang nepe-
BO3KM XWAKNX IPYy30B HANMBOM.
Ha kaxgom TaHKepe pasmepbl U pacronioXeHWe rpy3oBbiX TaHKOB
AOIMKHbBI YOOBNETBOPATL CreayoLwmm TpeboBaHnsaMm:
1. [lpegnonaraembin pa3nue HedTM Npu noBpexaeHun GopTta u
AHvla B niobom mMecTe no AnvHe cyaHa He AOSPKHbI NpeBblwaTh
30.000 M* 60 BENMUNHBI, BBIYUCTIEHHO MO dopmyne:

O, =400 3/pw

O — NpeanonaraeMsbiii BblMB HEPTH
Dw — neoBent.
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2. BmectumocTb noboro LEeHTpanbHOro TaHka He JOShKHa NpeBbl-

watb 50.000 m°.

3. BmecTumocTb noboro 60pTOBOro TaHka He OO0SMKHA MpeBbIlAaTb

75% npepena npegnonaraemoro Bbinuea Hed T (30.000)

4. [OnvHa noboro rpy3oBoro TaHKa HedTEeHanMBHOMO CydHa He
aomkHa npesblwatb 0,2 L, roe L — pacctosHMe paBHoe 96%
MOMHON OfIMHbI CyAHa MO BaTeprivHUK, MPOXOOSLLEN Ha BbICOTE
paBHon 85% TeopeTndeckon BbICOTbI GopTa OT Kuns npu ABYyX
NpoAosbHbIX Nepebopkax.

Mpn pacuyeTe YCrOBHbIX MOBPEXAEHWI KOpMyca 3a OCHOBY pacyeTta
npegnonaraemoro BbinMBa HeMTU U3 rPYy30BbIX TaHKOB MPUHUMAETCS
yCroBMe, 4YTO MNOBpEXAEHWEe 3axBaTbiBaeT MNPOCTpPaHCTBO B dopme
napannenenuneaa, npunerawowero Kk 60pTy U gHMWY CygHa M MMEIOLLEro
pa3psiabl COOTBETCTBEHHO: YCNOBHOE NOBpeXxaeHne bopTa
MpoaonbHas NPOTSKEHHOCTb noBpexaeHnsa — 14,5 meTpos
[MonepeyHas NpoTsHKEHHOCTL noBpexaeHua — 11.5 meTpos
BepTukanbHas npoTsKeHHOCTb NOBpeXaeHust — 6e3 orpaHUYeHui.

lMpn noBpexgeHun p[HUWA MNPYHUMAKOTCS [ABa LOMONHUTENbHbIX
YCINOBUS, KOTOpble AOMKHbI YYWUTbIBATbCA pas3genbHO MNPUMEHUTENbHO K
onpeaesnieHHbIM panoHaM YCHOBHbIX MOBPEXAEeHUN Kopnyca.

YcnosHoe noepexaeHve gHuua

lMpooonbHasa MNPOTSHXKEHHOCTb MoBpexaeHus paBHa L/10 B pavioHe,
npocTtupatoiiemcs Ha 0,3 L oT HocoBOro nepneHaukynsapa, a B nobon gpyron
yacTtu cyaHa pasHsietca t/10 unm 5 M, 4TO MeHbLLE.

lMonepeyHasa NpPoTAXKEHHOCTb NoBpexaeHust paBHa B/6 nnn 10 M, HO
He MeHee 5 M, B panoHe, npocTtuparowmmcas Ha 0,3 L oT HocoBoro
nepnexHavkynsapa, a B nobon gpyrom Yactu cyaHa — 5 m.

BepTukanbHas NpOTSXEHHOCTb MOBPEXAEHUA OT OCHOBHOW INMHWUM B
nobon Yactu cygHa pasHo B/15 nnn 6 M, 4To MeHbLue.

Ons ymeHblleHVs BRMsSHMA CBOOOOHBIX MOBEPXHOCTEW HaNMBHbIX
rpy30B Ha OCTOMYMBOCTb TaHkepa B TaHKax YCTaHaBfMBAKTCA NPOOOSibHbIE
nepebopKM, 4YUCINO KOTOPbIX Kak npaBuno He npesBbiwaetr Tpex. OHu
yCTaHaBMnMBalTCH Ha paccTosHum ot 6opTta 0,25-0,33 WwnpuHbl cygHa.

Ha cyneptaHkepax, pAns yMeHblUeHMs BAusiHUS  cBobogHOWM
NMOBEPXHOCTU Trpy3a B LUEHTpanbHbIX TaHkax, Mo rnaBHouW nanybon
yCTaHaBMNMBAOTCSA KapSIMHIcbl Ha rnybuHy okono 3-x MeTpoB.

*

*
*

*

lMonepeyHbIn paspes TaHkepa C ABOWNHbLIM KOPMYCOM.
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Yctpowncteo Tpybonposoaos

Ha gHuwe rpy3oBoro TaHka pacronaratoTcsi rpy3oBOM M 3a4MCTHOW
Tpy6onposoabl. Ha kombuHupoBaHHbIx cygax OBO TpyGonposoabl npoxoaat
noA AHULEM B TYHHENsX ABOWHOIo AHa.

Ha TaHkepax ycTaHaBnMBalTCA pasNuMyHble CUCTEMbl T[PY30BbIX
NMHWA, OJHaKo cregyeT OTMETUTb OCHOBHble TPU CUCTEMbI: KOMbLEBYIO,
NIMHENHYI0 1 NepebopPOYHO-KITMHKETHYIO.

KonmbueBas cuctema — 3TO cucTema, MpUMeEHseMas Ha TaHKepax
HebonblUMX pasMepoB C ABYMSA NPOAONbHbIMM nepebopkamn M C ABYMS
HaCOCHbIMW MOMELLEHNSIMU — HOCOBbIM U LieHTparnbHbIM. [1Ba HaCOCHbIX
oTOoeneHus pasgensiloT rpys3oBble TaHKM Ha 3 CaMOCTOATENbHBLIX rpynnbl C
camocToATeNbHbIMM  NanybHeiMn  TpybonpoBogamu, MO3BonsOWMMKM  6e3
pucka cMmeLleHus rpy3nTb TPy copTa rpysa.

HacocHble oTgeneHus pacnonaratoTcs OOblYHO B CpefHel  4acTtu
TaHkepa. Wcnonb3yloTcs, Kak npasuno, noplHeBble Hacockl. HepoctaTkom
CUCTEMbI SBMSETCH MHOXECTBO MepeMbldek W TPyOHOCTb NPU  3a4UCTKe
TaAHKOB, pPAaCMONIOXKEHHbIX B KOPMYy OT HAaCOCHOro MOMELLUEeHNUs, npu
anddepeHTe TaHKkepa Ha KopMy.

JInHenHasa cnctema NpMMEHSETCA C MCNOMb30BaHNEM LeHTPOGEXHbIX
HaCcoCOB, PACMOMOXEHHbIX B HACOCHOM MOMELLEHMN B KOPMOBOW 4acTu
TaHkepa, No3agu BCeX rPy30BbIX TaHKOB. [PY30BbIX NUHMI MOXET ObITb ABe,
TpU, YeTbipe - B 3aBMCMMOCTU OT BENWYUHBI U KOHCTPYKUMM TaHkepa. Ha
KaXaon M3 HUX UMEeeTCs CaMOCTOATENbHbIN FPY30BOM HACOC U 3aMblkaeTcs
rpynna TaHkoB. JIMHWM 1 3aMKHYTbIE Ha HUX FPynbl TAHKOB MOryT cOObLWaTLCH
1 pasobLliaTbCa KnanaHamu, KOTOPbIX AOMKHO OblTb HE MeHee OBYX. Takum
obpa3om obecneymBaeTcsi NepeBo3ka pas3nuyHbIX COPTOB rpy3a, MOMeLLEHHbIX
B pasHble rpynnbl TAHKOB.

[MepebopoYHO-KIMHKETHAsA  cucTema  OoTnM4yaeTcs  OT  ABYX
npeabigylnx TeM, 4YTO B [PY30BbIX TaHKkax He MNPOKMIagbIBalOTCH
TpybonpoBoabl. B nepebopkax y OHUWA BbIpe3aldTcs  OTBEpPCTUS,
3aKpbiBalOLLMecs cneumanbHbiMK 3adBwkkamu. [lpy  norpyske u BbIrpy3ke
rpy3 nepeTtekaeT 4Yepe3 ITU OTBEPCTUST M3 TaHKOB B TaHK, rae
yCTaHaBMNMBalOTCS [Py30Bble W 3a4MCTHble TpybonpoBoabl, BOMM3M OT
HACOCHOro MOMeLLEeHUs. ATy CUCTEMY Ha3blBalKOT €Lle CUCTEMON CBOBOOHOrO
notoka (FREE FLOW).

[OCTOMHCTBOM  cUCTEMbl  SIBNSIETCA  HeDbonbLIOE  KONM4YeCTBO
yCTaHaBnMBaeMblX TPyOOMNPOBOAOB, YTO YMEHbLUAET 3aTpaTbl HA MOCTPOMKY
TaHkepa. Hepoctatkom SBRAIOTCA  OrPaHMYEHUS  BO3MOXKHOCTEN  MpU
nepeBoO3Ke OLHOBPEMEHHO HECKOMbKMX COPTOB rpy3a.

Ha Bcex atanax neperpysodqHbiX onepauui Heobxooumo ynpaBnATb
OBWKEHWeM r[py3a no CcyaoBbiM TpybonmpoBogam. O3TO  ynpaBreHue
OCYLLECTBMSIETCA C MOMOLIBIO KIWHKETHbIX 33aABWXKEK WU KranaHoB.
Haunbonbluee pacnpocTpaHeHWe Ha TaHKepax MOoMyyYMny KrnanaHa CUCTEeMbl
6aTTepdnsn, ¢ BepTUKansHON U ropu3oHTanbHOM OCbio MOBOPOTa Tapernku.
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TpybonpoBoabl ¥ KnanaHbl  NOABEPralTCs  rMAapaBrMyecKoMy
UCMbITAHWIO Ha HENpPOHULIAEMOCTb AaBfieHUeM BOAbl, PaBHbIM MOMNYTOPHOMY
paboyemy [OaBneHuo, MOObEM €ro Mnpou3BOSAT MEeOJIEHHO TPy30BbIM
Hacocom. OTcyTCTBME  TeuuM  CBUMAETENbLCTBYET O  FEPMETUYHOCTU
TpyOONpoOBOAOB U KranaHoB.

YnpaeneHvne rpy3oBbIMU KranaHamu, Kak npaBuio, OCyLLECTBISETCS
ONCTaHUUOHHO C MPUMEHEHUEM TUOPABIIMYECKNX CUCTEM, MOMYYUBLUNX
LLUMPOKOE NMPUMEHEHME.

[py30Bbl€ 1 324MCTHbIE HACOCHI.

Lvpokoe  npumeHeHMe Ha  TaHkepax  MOMyYunn  HacoChbl
LeHTpPobeXHOro Tuna B KayecTse rpy3oBblX, Grarogaps psay AOCTOUHCTB. OTO
— nNpocToTa  KOHCTpyKuMM, Manbini Bec wn  rabaputbl, 6Gonblias
NPOWN3BOAMUTENBHOCTb.

B kayecTBe 3a4MCTHbIX HACOCOB Ha MOOABMSIOLIEM OOMbLUMHCTBE
TaHKEPOB MCMONb3YyKTCA MoplwHeBble Hacockl. ([ogpobHO O HaCOCHbIX
cuctemax cM. . 3)

CunCcTEMbI MOVIKW ¥ Jera3aumm rpy30BbiX TAHKOB.

B cuctemy MOWMKM TaHKOB BXOOUT CTaLUOHapHOE W MEepeHOCHOoe
06opyaoBaHMe: MOEYHbIE MALLUMHKWN — NEPEHOCHbIE U CTAUMOHAPHBIE, LWMaHM,
nogorpeBaTenb MOKLLEN XUOKOCTM, TpybonpoBOAbl, HacoCbl Anis Nogauyv
MOIOLLEN >KUMOKOCTU B TaHKWM, IKEKTOPbl, 3a4YUCTHbIE HAcoChl, cucTeEMa
BEHTUMSLMMN IPY30BbIX TAHKOB.

Mowka BCcex unu 4actu TaHKOB GbiBaeT Heobxoauma nepes CMeHowm
rpysa, nepea nocTaHOBKOW TaHkepa B AOK, ANs NpOBeAeHUs peMoHTa. Takke
MOWKa TaHKOB MPOU3BOAUTCH MOA YACTbIM GannacT, C KOTOpbIM CYAHO
NPUXOAMWT B MOPT NOrPy3KN U KOTOPLIN MOXET ObITb CNUT 3a OOPT B NOPTOBLIX
Bofdax. TpeboBaHMs K YMCTOTE TaHKOB B COOTBETCTBUM C KoHBeHUMeN
MARPOL 73/78 cocTosiT B TOM, YTO OCTaTOK HedTenpoaykra B YMCTOM
Gannacte He pomkeH npesbiwatb 15 vacte HedpTM B 1 MIH. yacTen
GannactHo Bogbl. MowiKy rpy30BbiX TaHKOB criedyeT  BbIMOJHSATH,
PYyKOBOACTBYSICb HacTaBneHusiMu no MOWKe rpy30BbIX TAHKOB W TOMMMBHbIX
unctepH u [paBunamyM NO 3awmute OT CTATUYECKOro 3MeKkTpuyecTBa Ha
MOPCKMX cyaax.

TexHonorn4yeckme npoueccbl MOVMKU TaHKOB OOIMKHbI NPOBOAUTLCS C
yyetom TpeboBaHun KoHBeHumn MARPOL 73/78 B uyactu cbpoca 3a 6opt
HedTecoaepxalLnx BOA.

Mpu HaxoxgeHun B 0cobbiX panoHax Movika OOSKHa MPOU3BOAUTLCS
TONMbKO MO 3aMKHYTOMY UMKy 6e3 cnmBa NMPOMbIBOYHLIX BOA B Mope. OHu
OOIMKHbI COXpaHsITbC Ha CygoHe W cpaBaTbcAd B OeperoBble OYUCTHLIE
coopyxeHusi. B panoHax MwupoBoro okeaHa, roe KoHBeHUMen paspelueH
cbpoc NPOMBIBOYHBLIX BOA, M 3arpsi3HEHHOro Gannacra, 4OIMkHbl cobniogarbes
Bce TpeboBaHusa KoHBeHLMM B npouecce copoca.
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Fa3ooTBOAHAA cucTemMa TaHKepa

MHTeHcrBHbIE McnapeHus HedTenpoayKkToB, OCOBEHHO  Merkux
COpTOB, M3MeHeHMe OOBLEMOB rpy3a npu peskux konebaHusax TemnepaTyp
BO3adyxa M BoAbl obycnaenuealoT He06XooMMOCTb 000pyAoBaHMS Py30BbIX
TaHKOB ra3ooTBOAHbIMU CUCTEMaAMN.

CyulecTtByeT ABa BMaa ra300TBOAHbBIX CUCTEM: OTAEMbHO ANS KaX4oro
rpy3oBoro TaHKa W AOnd O6CJ‘Iy>KI/IBaHI/IF| rpynnbl  TAHKOB. OT,EI,eJ'IbeIe
ra3ooTBOAHbIE YCTPONCTBA AOSMKHbI BO3BbILIATLCSA HaA rpy30BON nanybon He
MeHee YeM Ha 2,5 M.

'pynnoBas razooTBogHas cuctema cHabxaetca obLlen MarmcTparbto,
K KOTOPOW MOAXOAAT TPyObl U3 KaXKAoro rpy30BOro TaHka, OTBOASALLME ra3bl U3
BEpPXHMX Touyek oTceka. OOwas maructpanb 3akaH4MBaeTCs BepTMKarbHOM
Tpybon, MpPONOXEHHON BAOMb MayT WM KOMOHOK W OTBOASLEN Mapbl
HedTeNPOAYKTOB B aTMocdepy.

"a3ooTBOAHbIE TPYObLI AenatT Takum 00pa3oM, YTobbl B HUX HE MO
3acTamBaTbCsa Boga M HedTb. B Hanbonee HM3KMX yyacTkax TpyObl AOMXKHbI
MMEeTb CNYCKHble KpaHWKK, a BEepXHUe OTBEPCTUA 3aKpbiBaTbCA 3aLUNTHbIMU
KonnakamMmun ana npeaoxpaHeHuna OT nonagaHua aTMOCd.)eprIX ocakKoB. Ha
Tpybax, nayLmx OT Kaxaoro rpy3oBOro TaHka, AOMKHbl ObiTb yCTaHOBMEHbI
OrHenperpaxgatoLime KOHCTPyKumMu. WX HasHayeHMe — npensaTcTBOBaTHL
nonajgaHuio NnamMeHu OT ropsiLLero TaHka B coceHue.

[[@300TBOAHAs cucTeMa cHabXxaeTcsi AblxaTeNbHbIMM  KnanaHamu
(baBneHvne- Bakyym), paboTalwumMu B aBTOMaTMYECKOM pexume.
HasHayeHne 9TuUX KnanaHoB MOAAEPXUBaTb OMNPEOENEeHHOe [aBreHue B
TaHke. OObIMHO OHM AOMMKHbI cpabaTtbiBaTh MO AaBEHWUO, MPEBbLILLAKLEMY
1800 mm/BoAa.cTonba, n no Bakyymy, npesbiwatowemy 400 mm Bog.ctonba.

[o Havana norpysku gbixaternbHble KranaHbl ra3o0TBOAHON CUCTEMbI
(oaBneHve/BakyyM) OOIMKHbI OTKPbIBATLCS.

Mo OKOH4YaHuUn rpy30BbIX onepau,w7| AblXaTellbHble KnanaHbl
yCTaHaBNMBalOTCA B aBTOMaTU4Yeckui pexum. [ns npegoTBpalleHust
nonagaHus napoB HedgTENPOAYKTOB B Cy[OBble MOMELLEHUS Heobxoanmo
nepen norpyskonW WNNIOMUHATOPbLI, OBEpU, Begylime B 3TW NOMELLEHUS,
NMOTHO 3akpbiTb. CUCTEMY KOHAMUMOHMPOBAHWUS BO3Adyxa MNEPEKYUTb Ha
paboTy No 3aMKHYTOMY LIMKITY.
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Cucrtema nogorpeBa rpysa
OTpenbHble copTa rpy3oB HeTU XapaKTeEPU3yTCS 3HAYMTENBHOW BSA3KOCTbIO
N BbICOKOW TeMnepaTypoi 3acTbiBaHus. TaHkepbl, MpegHasHavyeHHble aOns
nepeBO3KN Takux rpy3oB, oOOpyaylTCs cneumanbHOW CUCTEMOWM nogorpesa
rpysa, 4ToObl MpegoTBpaLLaTh 3acTbiBaHME Er0 B TaHKax.

Takada cuctema COCTOMT M3 3MEEBUKOB, W3rOTOBMEHHBIX U3
LUEenbHOTAHYTBIX TPYyOOK, U3 MNerkux MeTannoB (antoMUHUEBO-NATYHHOrO
cnnaea), cobpaHHbIX Ha hraHLEBbIX COeANHEHMAX. 3MEEBUKM yKIaabIBalOTCS
Kak npaBufo, No BCeMy AHULLY TaHKa, Ha BbicoTe okoro 10 cm OT Hero.
WHorga cuctema CcoOCTOMT M3 OTAENbHbIX CEKUWUA, YCTaHaBMMBAaeMbIX B
pasnuyHbIX YacTax TaHkax. B cuctemy nogaetcs nap wunu ropsiyast Boga. MNap
nodaeTcs U3 KoTa, NpoxoAs Yepes3 CUCTEMY 3MEEBMKOB, OH BO3BpaLLaeTcs B
Buae KoHaeHcata obpaTHo B koTen. KnanaHbl gnsi ynpaBneHWs CUCTEMON
nogorpeBa rpysa BbiBedeHbl 0ObMHO Ha nanyby. [OAns Toro, 4TOObI
npegoTBpaTUTL BO3MOXHOCTb MOMafjaHust HedTM 4Yepe3 MNoBpeXAeHHble
3MEEeBUKN B KOTEN, OTpaboTaHHbIA Nap U KOHAEHCAT U3 CMCTEMbl NOLOrpeBa
rpy3a mnponyckaeTcs 4epe3 OTCTOMHblE LUMCTEPHbl, B KOTOPbIX [OOJMKHO
NPOVCXOAWUTb MOSTHOE OTAEeneHne HedTM OT KOHAEeHcaTa, KOTOpbIN TOMbKO
nocre 3Toro NocTynaeT B TEMMbIV ALLKK.

O4yeHb BaHO nNpM MOArOTOBKE TaHkepa K MNepeBO3Kke rpy3a
NMPOM3BECTM WCMbITAHWE CUCTEMblI HA T[EPMETUYHOCTb BO34YXOM MOA4
naBnexvem 5 kr/cm?.

B npouecce nogorpeBa rpysa epMeTMHHOCTb  3MEEBUKOB
KOHTPONMpyeTcs Yepes3 CNyCKHOW KpaHuK. Ecnn 13 kpaHuka nget uncrasi Boaa,
a 3areM nap, O4YEBMOHO 3MeeBMK ucnpaBeH. Ecnn wn3 kpaHuka wupet
KOHAEHcaT, 3arpsA3HeHHbIN HETHIO — 3TO CUrHan O HEUCMPABHOCTU CUCTEMBI.
B 3uMMHee Bpemsi cucTtema [OIDKHA oOcyllaTtbCs OT KOHAEHcaTta mnocrne
NCMNOb30BaHusI.

Cucrema MOMKM TaHKOB CbIpoun HeTbIO
O6wme ykasaHus

Kaxgoe He@TeHanuBHOe CyOHO [Ans NepeBO3KU CbIpon HedpTn
aengevitom 20.000 T n bonee JOMKHO ObITb 060PYAOBAHO CUCTEMOW MOMKM
TaHKOB CbIpON HETHIO.

JTio6ow rpy30BOI UM OTCTOMHLIN TaHK, OCHALLEHHBIA CUCTEMOW MOWMKM
T@HKOB CbIpON HedTblo, AOoMmKeH ObiTb 0b6opyaoBaH CUCTEMOW MHEPTHbIX
rasos.
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TpeboBaHuA K TpybonpoBoaam

TpybonpoBogbl M apmatypa, BxogdlmMe B CUCTEMY MOWKW TaHKOB
CbIpON HedTb0, OOMKHbI OblTb U3rOTOBMEHbLI U3 CTanyM WM 3KBMBANEHTHOro
mMaTepvana v AOKHbl obnagatb MPOYHOCTLIO, BblAepXuBaloLen pabodvee
AaBneHne B cooTBeTcTBUMM TpeboBaHuam [lpaBun Knaccudwukaumm un
MOCTPOMKM  MOPCKMX cydoB, pasgen «Cwuctembl u  TpybonpoBogbi».
TpybonpoBodbl OOMKHbI MMETb HageXHble COeAMHEHUs W CTauuoHapHble
KpenneHus.

Cucrtema gormkHa ObITb HE3AaBMCMMOW OT MOXAPHOW UIu J1tobor nHom
cucTeMbl. TOMBKO Y4YacTKM FPY30OBOW CUCTEMbI MOFYT BXOAWUTb B CUCTEMY
MOWKN TaHKOB CbIpo HedTW Npu YCNoBUW, YTO OHWU YOOBMETBOPSAOT
TpeboBaHNAM K NocrneaHen.

Ha koMBMHMpOBaHHLIX cygax [AofkHa [AonyckaTbCs BO3MOXHOCTb
AeMOHTaxa obopyaoBaHMsA CUCTEMbI NPU NepeBO3Ke Py30B, HE SABMSIOLLNXCH
CblpO HedTbio, MPU YCMOBWUM, YTO MOCMNE YCTAHOBKW 3TOro 0GOpyAoBaHWs
BHOBb cucTema OyaeT COXpaHATb CBOW KayecTBa W NepBOHayasnbHble
XapaKTepUCTUKN NOCIe UCTbITaHWS.

Ha HanopHom Tpy6onpoBoae cucTeMbl 4OMKHO ObITb NpegycMOTPEHO
YCTPOWCTBO AN 3awutbl TpybonpoBoga OT MpEeBbIEHUA pacyeTHOro
AaBneHus.

Hukakas vacTb cucTembl He AOIKHa pacnonaratbCi B MaLUMHHBLIX
nomeweHnsax. Ecnn cuctema mowku TaHkoB obopygoBaHa napoBbIM
nogorpesaTtenem, KOTOpbI MCNONb3yeTCcH Npu MOKWKe BOAOW, TO OH OOSMKEH
ObITb HaJEeXHO oTAeneH ABOWHbLIM 3arOpPHbLIM KnanaHoM MW 3arnyLkon npu
MOWKe CbIpon HEdTbIO.

KoHcTpykuusi TpyGonpoBoda [fomkHa obecneunBaTb BO3MOXHOCTb
MaKCMMarbHOro €ro OCYLIEHUS OT Cblpol HedTM Mpu nepexode Ha MOWKY
BOJOMN.

Cuctema MOVIKM TaHKOB CbIpOM HeddTbio MOCMe YCTaHOBKM Ha cyaHe
AOIKHa ObITb MCMbITaHa rMapaBnNMyecknM gasrneHnemM pasHbiM 1,5 paboyero
AaBneHus.

TpeboBaHUsA K MOEYHBIM MaLUMHaM

MawwnHkn Ona  MOWKM TaHKOB CbIpOM HedMTb [AOMKHbl  ObITb
CTauMoHapHbiMM U UMETb  KOHCTpyKumio, opobpeHHyto  Peructpom.
Xapaktepuctukn: aguvameTp conna, pabovee pasnenue. KnHematvka w
perynupoBka Mo BpeMeHW [OImkHbl obecneumBaTb 3PEEKTUBHYIO OUYUCTKY
CekuMn rpys3oBOro TaHka B paguyce [elcTBUA MOEYHOW MalMHKN B
npeaycMOTPEHHOE BPeMS.

OTKMOYEHME KaXO0W MALLMHKM JOSMKHO OCYLLIECTBASATLCS C MOMOLLbIO
3arnopHOro KnanaHa.

Yncno m pacnonoxeHme MOEYHbIX MallMHOK AOMMKHO obecneunBaTtb
3hPEKTUBHYIO MOMKY BCEX FOPU3OHTasbHbIX U BEPTUKANbHbBIX MOBEPXHOCTEN
TaHKOB.
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Mpun atom: 1) ANs ropusoHTanbHbIX NOBEPXHOCTEN TaHKa CymMmapHas
nnowaab, 3akpbitas aAns o6paboTku npsimon cTpyen HedpTn, He JoMkHa npe-
BblwaTtb 10% obLuel ropusoHTanbLHON nnowaam
2) Onsa BepTUKanbHbIX MOBEPXHOCTEN TaHKa CyMMapHas nnolwlapb, 3akpbiTas
ans obpaboTkM npsimMon cTpyen HedpTn He JomkHa npesbiwaTte 15% obuwien
naoLwann CTEHOK TaHKa.

MognanybHas mMalluHKa OOMKHa MMETb yKkasaTernb BpalleHus cTBona
BOKPYI BepTMKanbHOW OCW, MOBOPOTa €ro BOKPYr FOPM3OHTaNbHOM OCU U
MOMOXEHUS Ha KaXXAbI MOMEHT.

MawwmnHKkn JomkHbI 6bITb M3roTOBMNEHbLI N3 MaTEPUNanoB, HE CKITOHHbIX K
NCKpOOBpa3oBaHuIo.

TpeboBaHus K Hacocam.

B kayectBe HacocoB, MojaloWwmMX Cbipyld HedTb K MOEYHbIM
MaLLWHKaM rpy30BbIX TAHKOB, AOIMKHbI UCMOMb30BaTLCHA FPY30Bble HACOCHI UIn
Hacocsbl, cneumanbHO NPeayCMOTPEHHbIE OIS 3TOW Lienu.

lMopgaya Hacoca p[JofmkHa ObITb [ocTatoyHon Ans  obecneyeHus
HeobOxoaMMoro pacxofa npv 3aJaHHOM OaBfeHuW Anst HamborbLuero vuicna
MOEYHbIX MaLUMHOK, paboTaloLnX OAHOBPEMEHHO.

Ecnu ons 3aunctku TaHKoB paboTaloT 3KEKTOPbI, TO AOMOMHUTENBHO K
yKkaszaHHOMYy TpeboBaHMIO Hacoc [OoImkeH obecneumBaTtb nogadvy pabouen
XMAOKOCTWN Ha IKEKTOPbI, Ans 3heKTUBHON Ux paboThl.

TpeboBaHuA K 3a4MCTHON cCUCTEME.

KOHCTpYKUUSA 3a4MCTHOW CUCTEMbI U ee MNPOMyCckHas CrnocoBHOCTb
JOmkHbl  obecneunBatb 3PEKTUBHYIO 3a4UCTKY T[Py30BbIX TaHKOB OT
ckonneHus HedT n ocagkoB. MponyckHas cnocobHOCTb 3a4MCTHOM CUCTEMBI
AorkHa B 1,25 pasa npeBbllwaTth nogady BCex MOeYHbIX MalUuH, paboTaroLmx
O[HOBPEMEHHO Ha MoOoM 3Tane MOWKN.

3auncTtHaa cuctema MOXET BKMYaTb Hacocbl OObLEMHOro TuMa,
LeHTpobeXHble CaMOBCachIBaOLLME HACOChI, UMM KEKTOPbI, NN YCTPONCTBA,
yooBneTeopsiowme TpeboBaHusMm Peructpa; gomkHa ObiTb obopygoBaHa
KnanaHamu, MO3BOMSAIOLWMMM OTKMOYaTh Nobble TaHKW, He nodBeprawLmecs
3a4mCTKe.

3aunctHaa cuctemMa [JomkHa ObiTb  obopygoBaHa npubopamu
KOHTPOMNs-CHETYMKAMWN, MaHOMETpaMu, KOTOopble AOMKHbI UMeTb cpeacTea
ANCTaHUMOHHOIO MoKasa KOHTPONMpyeMblX napameTpoB B NOCTY ynpasneHus
rpy3oBbiMn onepauusmu (MYIFO). Ons addekTBHOro KOHTpons paboTbl
3aUMCTHOW CUCTEMbl AOIMKHbI ObiTb NPEeAyCMOTPEHbl MHAMKATOPbl YPOBHS U
CpeAcTBa PYy4YHOro 3amMmepa ypoBHS B TaHKaXx.

CpenctBa pyyHOro 3amMepa OOJDKHbI pacrnonoratbCs B KOPMOBOMW
YyacTy TaHKa, a TakKe B Tpex OPYrmx NOAXOAALWMX ANs 3TON Luenu MecTtax.

HomkHa ObITb NpegycMoTpeHa BO3MOXHOCTb OCYLUEHMS TPY30BbIX
HacocoB 1 TpybonpoBoOoB C MOMOLLbIO 3a4YMCTHOW CUCTEMbI B FPY30BblE UMK
OTCTOVHbIE TaHKM unn 6eperosbie EMKOCTMU.
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[nsa ocyweHnnsa nobbix rpy3oBbiXx HAacoOCoB U TpybonpoesoaoB B bGepe-
roBble MPUEMHbIE COOPYXEHUS OOMMKEH ObiTb NPEdYyCMOTPEH chnelunanbHbIn
TpybonpoBog HebomnbWOoro gMameTpa, NPUCOEONHEHHBIN K CIIMBHOW CTOPOHE
KnanaHoB NPUeMHO-OT/IMBHbIX NaTpybkoB ¢ 06oux GopToB.
Mnowanb nonepevHoro ceveHuss TpybonpoBoga HebGOsMbLIOMO
AnameTpa He gormkHa npesbiwate 10% nnowaan ceyeHus rmaBHOM rpy30BON
marmcTpanu.

Cuctema MHEPTHbIX rasos

CornacHo TpaBuna 62 rll-2 COJIAC 74 Ha TaHKkepax
yCTaHaBnMBaeTCs cuctema uHepTHbIX rasoB (CUIM) ans npegoTBpalleHus
B3PbIBOB BHYTPU rPY30BbIX TAHKOB.

B cBA3n c Tem, 4TO Mocne 3aBepLUeHust BbIFPY3KW rpysa HedTu B
rpy30BbIX TaHKax NMPUCYTCTBYIOT CMECWU YrneBoAOPOAHbIX ra3oB C BO3OYXOM,
KOTOpble SABMAIOTCA  B3pPbIBOOMACHLIMK, 3aliMTa TaHKOB OT  B3pblBa
obecrneunBaeTca nNyTeM BBeAEHWS B HUX WHeEPTHOro rasa. VHepTHbIA ras
obecneunBaeT nogaepxaHwe B T[Py30BblIX TaHKax aTmocdepbl C HU3KUM
cofepaHveMm K1Crnopoaa, a Takke CHbKaeT KOHLEHTpaLuuio yrineBoAopOAHbIX
rasoB 4o 6e3onacHbIX Npeaeros.

MCTOYHUKMN NHEepPTHOrO rasa
MNcToyHmkamum WHEPTHOro  rasa  SABMSOTCS: rnaBHbIN unm
BCMOMOraTenbHbI  KOTEN TaHKkepa, NubO cneumanbHbIi  aBTOHOMHbBIN
reHepaTop MHePTHOro rasa.

CocTaB MHEpPTHOro rasa
A30T (N,) — 79-80%)
Ownokeung yrnepoga (COy) - 12-14%
Kucnopoga (0,) — 2-4%
Ownokeung cepel (SO3) — 0,2-0,4%
Oxkeunp yrnepoga CO —cnegpl
Okucnbl azota NO - cnegpl
TBepable YacTuubl (Caxa) n nap — ocTanbHoe.

KauectBO MHepTHOro rasa obecneymMBaeTcsi cropaHvem Tonnvea B
CydoBbIX KOTnax, 4Tobbl CcoaepXaHue Kucrnopoga B TOMOYHOM  rase
coctaBnsano He 6onee 5% no obbemy.

MeTopabl 3ameHbl aTMocchepbl BHYTPU TaHKa
1. Pasbasnenue (dilution) — npouecc cmelumBaHus
2. 3ameueHue (displacement) - npouecc obpa3oBaHns CroEeB.

[py3oBble  TaHKM [OMKHbI OblTb MHEPTM3UPOBAaHbLI, KOrda B HUX
HaxoauTcs rpy3 HedTW, rpA3HbIM GannacT, nMbo Korga OHM nycTble nocrne
BbIFPY3KW, HO He AerasupoBaHHble. CogepxkaHue kucrnopoga B atmocdepe
TaHKa He JOJMKHO npeBbiwaTtb 8% No 06beMy C MONOXUTENbHBIM OABEHUEM
rasa He meHee 100 mm BoasiHoro ctonba.

Nogohrwd =
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Ecnun cygHo 6b1no gerasnpoBaHo, TO 40 NOrpy3ku TaHKM AOMKHbI ObiTb
MHEPTU3UPOBAHbI.
B npouecce Mouku cbipot HeddTbO MHEPTU3aUMA  TaHKOB
obsaszaTernbHa.

CocTaBHble YacTu CUCTEMbI

asoounctutens (CKPABBEP) — npegHasHayeH Onsa oxnaxgeHus
TOMOYHOrO rasa, MOCTyMalwLWero U3 KoTna, yganeHus auokcuga cepbl Moyt
MOMHOCTBLIO U OTAENEHUS 4acTul Caxu — BCe TpU mpouecca NPOXOAsT npu
60NbLIOM MPUMEHEHUN MOPCKON BOAbI.

a3 oxnaxgaeTcsi, NpoOXoas 4epe3 BOASHOW 3aTBoOp, 3aTeM ras
nogHMMasiCb BBEpX, MNPOXOAMT CKBO3b BOAdy, CTekawuyl BHM3. [ns
3(pPEeKTUBHOrO KOHTaKTUPOBAHUSA C BOAOW YCTaHABMMBAKOTCA COCTOSLUME U3
HECKOmMbKMX YpOBHeW ycTpowcTea: 1) BopopacnbiNUTEmnbHble conna, 2)
noadoHbl C NNacTMaccoBbIMU OnNuikamu, 3) oTpaxatolme Taperku, 4) conna
BeHTypu.

B BepxHen 4Yactu 6allHM ra3o0unCcTUTENS BOASAHbIE Kannu yaanstoTcs
C MOMOLLbI0 aHTMKOHAEHCATHbLIX YyCTponcTB (demisters). MoryT npumMmeHsATbCA
NponuNeHoBbIE TIOMSAKM.

HarHeTtaTtenu nHepTHOro rasa

WMcnonbayeTtca Ans nogaym OYULLIEHHOrO MHEPTHOTO rasa B rpy30Bble
TaHku. lNogava rasa AorkHa OCYLLECTBASATLCH C NPOM3BOAMTENBHOCTBIO He
MeHee 125% OT MaKkcuManbHOW MHTEHCMBHOCTU BbIFPY3KU CyAHa B eAnHuLax
obbema.

Ha npaktuke yctaHaBnuBatoTca Nnbo oavH GONbLLIOW U OOUH Manbii
HarHeTaTenb C OOLieN NPOM3BOAMTENbLHOCTBIO COOTBETCTBYIOLUMX BEMNUYMH
125% OT MakcumanbHOW UHTEHCMBHOCTM BbIrPY3ku, NMbo ycTaHaBnveaTcs 2
HarHeTaTtens NPON3BOANTENBHOCTbLIO Kaxkgoro, cocTaBnstoLLen
BbllLeyKka3aHHyo BenuunHy (125%). B atom cnyyae npu Bbixoge M3 CTPOS
ofHoro, BTopor obecrnevnBaeT Bce TpeboBaHUS.

ManybHbI BoasiHOW 3aTBOP
Many6HbI BOOAHON 3aTBOP U MEXaHU4Yeckuii HeBO3BpPAaTHbIN KnanaH,
BMECTe B3ATble, MpPeacTaBnaloT Ccobon yCTPOMCTBa, aBTOMATUYECKU
NPenATCTBYIOLLME OTTOKY ra3oB, BblAENseMbIX rPy30M, W3 rpy30BbIX TAHKOB B
MallMHHOE OTAerneHve W Opyrne 30Hbl CyAHa, rae pasMelleHa ycTaHoBKa
WHEPTHbIX ra3os.

Cucrtema pacnpegeneHUsi MHEPTHOrO rasa
HomkHa npegycmaTpuBaTh Hannyue:
1. CpeactB Ans nogadv MHEPTHOTO ra3a B TaHKMU.
2. CpepgcteB ans Bbinycka B aTMocdepy HaxoAsWUXCsl B TaHke rasoB BO
BpPEMsI NMOrpy3ku 1 6annactnpoBku.
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3. [ononHutenbHbIX BMYCKHbIX WA BbIMYCKHbIX TOYEK ONnA WHepTu3auuu,
npoayskn n gerasauun.
4. Cpe,EI,CTB OoTCceYeHunda otTaesibHbIX TAHKOB OT MarncTtpann MHepTHOro rasa.
5. Cpe,D,CTB 3alnTbl TAHKOB OT YpeE3MEPHOro AaBlieHNA U BaKyyma.

CucteMbl ¢ aBTOMaTUYECKUM peryrnupoBaHuemM AaBreHus U IMHuen
peuupKynsiuum rasa
NMo3BONSAKT perynupoBatb AdaBfeHve rasa B nanybHom maructpanw.
Heucnonb3yembin B rpy30BbIX TaHKaxX MHEPTHbIA ra3 BHOBb BO3BpaLLaeTCH B
rasoouMcTMTENb WNKU BbiMyCKaeTcsa B aTtmocdepy, npu 3ToM oTnagaet
HeO6XO,EI,I/IMOCTb N3MEeHeHNA CKOPOCTU HarHeTaTtend rasa.

Knananbl gaBneHuns/ Bakyyma (PV)
TpeboBaHus, npeabsBAsieMble K YCTAHOBKE MEXaHUYECKUX KramnaHoB,
obecneunBalOLNX «AblXxaHWEe» TaHKOB BO BpPeMsi peica, aHanornyHbl Tem,
KOTOpble UCMOMb3YITCA Ha TaHKkepax He ocHaweHHbix CUI. MapameTpbl
cpabatbiBaHus: gaenenune — 1800 mm/WG
vacuum — 400 mm/ WG

MpepbiBaTenu gaBneHUsa/Bakyyma, 3anosiHeHHbIe XXUAKOCTbIO

OTn ycTtpownctBa Oyayt paboTtate nNpu 3agaHHOM AaBNeHWM TONbKO Npwu
YCIOBWUW, €CNU 3anofiHEHbl OO0 MPaBUIIbHOIO YPOBHSA XWOKOCTbIO, NMOTHOCTb
KOTOpOM COOTBEeTCTBYET YCTaHOBMNEHHON BENUYNHE. MapameTpbl
cpabatbiBaHus no aaenerHnio10% Bhbiwe P/V.

Vacuum 125% ot P/V.

Ons  npegynpexpeHnss  3amMep3aHust  XWUOKOCTM  Heobxoammo
ncnonb3oBaThk NOAXOAsLLEE MACOo, MO0 CMeCb BOAbI C IMIMKOrernem.

B wropmoByto norogy rmgpaBfMYecKUn  yaap,  BbI3BaHHbIN
nepeMeLLeHMeM XUOKOCTM B TaHKaX, MOXET MNPMBECTU K BblAaBIMBAHUIO
XMAKOCTW U3 NpepbiBaTens gaBrneHus/Bakyyma.

chpoc gaeneHus chpoc eakyyma
1800 mm gogfcTonba 400 mm sop/cTonba

aTMmocfepHoe 1000
JABENEHKHE gonfcTonba
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KoHTponbHO-M3MepuTenbHbie NPUOOPbLI U CUrHanNu3auus

Ons  ©GesonacHom wun adypekTMBHOM  akcnnyaTaumm CUI  TpebytoTea

CTaLMOHapHbIE U NMEPEHOCHbIE KOHTPOSIbHO-U3MEPUTESbHLIE NMPUBOPLI:

1. KoHTpomnb pacxoga BOAbl, NOAABAEMON B OYMCTUTENDb, CHDKEHUSI NMOTOKA
cpabaTbiBaeT cuUrHanm3aums

2. YpoBeHb BOAbl B ra3ooumctutene

3. TemnepaTypa MHEPTHOrO ra3a Ha HaNmoOpPHOW CTOPOHE ra3oB HarHeTaTenen.
CwurHan gomkeH cpabaTtbiBaTb npu T-65°C

4. TlageHue ypoBHSA BoAbl B ManyOHOM 3aTBope

5. [aBneHve wuHepTHOro rasa B MarucTpanu. Ha nepexoge B rpysy
AaBrieHMe B rpy30BbIX TaHKax AOSMKHO ObiTb He mMeHee 100 mm WG. Mpun
MOHMXEHNM t° Hapy)XKHOro BO3yxa BO3MOXHO TpebyeTcst nogkadka

6. CopepxaHue kucriopoga. Toyka oTbopa npob pgns  aHanusatopa
Kncnopoga u 6Gnok pervctpaumyM AaHHbIX OOMKHbI pacnonaraTbCsi Ha
yyacTke cucTembl TpybONpOBOAOB MO3aaW HarHeTaTtenen u Bnepeau
KnanaHa perynupoBku AaBneHus rasa.

7. TpysoBble Hacocbl TaHkepa, obopyaoBaHHble CUIT, cHnokupoBaHbl C
[aTynkoM [aBneHust B rpy30BbIX TaHkax. B npouecce Bbirpy3ku rpyasa,
ecnn paesneHve noHwkaetca Ao 100 Mm/WG, rpysoBble Hacochl
aBTOMaTUYECKN OCTaHaBnMBalTCHd, 4ToObl wu3bexaTb MosiBreHune
BaKyyma.

ABapumHblie MeponpuaTUA

1. B cnyuyae nomnHoro oTtkasza CUIT HeoOxooumMo npennpuHsTb SKCTPEHHbIe
Mepbl MO NpeaoTBpaLLEeHnIo Kakoro-nmbo nogcoca Bo3gyxa B rpy3oBble
TaHku. CnegyeT npekpaTuTb BbIrPy3Ky, 3aKpbiTh NanybHbIn pasobLyatoLmn
KnanaH, OTKpPbITb ra3o0-BbiNyCKHOE OTBEPCTUE Ha y4yacTke Mexgy 3TUM
KnanaHoM W KnamaHOM  perynMpoBKM [OaBrieHWsl rasa, U HemenneHHo
NPUCTYMUTb K PEMOHTY.

2. EcnuM  ycTaHOBMEHO, YTO TaHKM HEBO3MOXHO MoggepxuveBatb B
WHEPTU3NPOBAHHOM COCTOSIHUM 00 OKOH4YaHusi peMoHTa CUIlT, To cnegyet
KaK MOXHO CKOpee MOAKIIOYMTb BHELUHUA WUCTOYHWK MHEPTHOro rasa (c
Gepera).

OnacHocTu Ans 340pOBbA
Ecnu 4yenoBek npucyTcTByeT B atmocdepe, cogepxallen meHee 5%

Kncnopoga, OH cpasy TepsieT co3HaHue. Ecnu nckyccteeHHoe abixaHne byget

coenaHo yepes 4 MWHYTbl WM Mno3gHee, TO MpousongeT Heobpatumoe

HapyLleHne MO3roBOM OeATenbHOCTM W HacTynuT cmepTb. [MpucyTcTBue B

aTtMmocdepe, B KOTOpOW coaepxntca meHee 21% kucnopopaa, He 0b6s13aTensbHO

NPUBOOUT K HapyLIeHUo (U3MONOTNYECKON [OEeATEeNbHOCTU YernoBeka, Ho

MOXET MNPUTYNUTL CO3HaHWEe, HapywuTb KoopauHauuio. Bosgencteue

aTMocdepbl C HeQoCTaTKOM Kucriopoda 6onee onacHO Anst YeroBeka, Yem

BO3[ENCTBME YINEBOAOPOAHLIX NMapoOB, NMO3TOMY KOHTPOSb 33 COAEPXXaHWEM

KMCNopoda O4YeHb BaXeH BO BCeM 00beme TaHka. BaxHo ybGeautbes, yTO

WHEPTHbIA a3 He MOCTynaeT B [EerasvMpoBaHHbIN TaHK 4epe3 marvucrpans,

TPEeLUMHbI 1 T.M.
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Heo6xoaMmo CTPoro MHCTPYKTUPOBATL NepcoHar, YTo HegoCcTaTok Kucnopoaa
npeacTaBnseT cepbesHylo oNacHOCTb AN 300POBbSI.

12. CYOOBbIE OMNEPALMNA

CoctaBneHue rpys3oBoro nnaHa. Kaxgpii TaHkep obecneunBaeTtcs

MHcTpyKkumen ¢ TunoBbiMM BapwaHTamu 3arpysku. Ecnv He wmcnonb3yetcs

TUMOBOW BapwaHT, TO NPW COCTaBfEHWM [PY30BOro MNraHa HeobGXxooumo

YYUTbIBATb:

- MopexofHble KayecTBa CydHa W YCMOBWUS COXPAHHOCTU NEPEBO3MMOro
rpysa;

- pacyeTHble ocagky W AuddepeHT nocrne OKOHYaHUS MOrpysku rpysa,
OyHKepHOro 3anaca, NPecHon BOAbI;

- MakcumarsbHO nonHoe ncnonb3oBaHue rpy30onogbeMHOCTH "
rpy30BMECTUMOCTU CyaHa;

- OoCcToMuMBOCTb M GesonacHoe Ans MPOYHOCTWM Kopnyca pacnpefeneHve
rpysa no rpy3oBblM TaHKaM Ha BCeX CTaausX peunca;

- DesonacHoe Ans rpysa pasHblX COPTOB pacnpefefieHMe no eMKOCTsIM C
y4yeToM pasfdeneHusi rpy3a pasHbiX COPTOB He MeHee 4YeM [ABYyMs
3aKPbITEIMU KNanaHamu;

- HeoOxogumbii gudpdpepeHT Ha KOpMy MNpu MNPEeACTodAWEen YacTUYHOM
BbIrPy3Ke€ rpy3a OOHOrO0 W3 COPTOB Anis obecneyeHnss MOpEexoOHbIX
KayecTB CydHa M CO34aHMs YCrOBMW AMS MOMHOW 33a4YMCTKM TaHKOB OT
rpysa:

- COXPaHHOCTb rpy3a B TaHKax Npu yBenuyeHun ero obbema B 3aBUCUMOCTHU
OT NOBbILIEHUS TEMNEPATYpPbl BO BpEMS NIlaBaHUs;

- JocTaToyHoe He3anofiIHeHHOe MNPOCTPAHCTBO B IPY30BbIX EMKOCTSX C
y4eTOM BO3MOXHOIO YBENUYEHUs1 0O0bema rpy3a B perce npu noBbILLEHWN
TemnepaTypbl 3abopTHOM BoAbl U aTMocdepbl.

[py30BOWM nnaH, COrMacoBaHHbI C TPYy300TNpaBUTENEM, YTBEPXOAETCH
KanuTaHOM TaHKepa OO Hayana neperpys3oudHbiX onepauuin, U npuHMMaeTcs
rPy30BbIM MOMOLLHMKOM KanuTaHa K MWCronHeHuio. B panbHenwem, ecnu
BO3HWKHET HEOOXOAMMOCTb BHECTUM W3MEHEHWS B PY30BOM MfaH, TO OHU
BHOCATCA TOJIbKO C BeAOMa KanntaHa TaHKepa.

PacueTbl npu cocTaBneHuu rpy3oBoro niaHa.

PacuyeT 3arpy3ku TaHKepa.

CygHo 3arpyxaeTcsl nNo rpy3oByl0 MapKy B COOTBETCTBUM CO BpPEMEHEM
roga v pamoHOM nnaBaHus.

Mpu pacdeTe 3arpysku Kakgoro TaHka HeobXoAMMO y4ecTb U3MeEHEHWe
TemnepaTtypbl BOAbl M BO3dyxa Ha nepexofe M BMEcTe C 3TUM BENNYUHY
N3MeHeHns o6bema rpysa B rpy30BOM TaHKe.

[ns pacyeTta HauMMmeHblUEro 3amnaca MyCcTOTbl Ha yBenudeHue obbema
rpy3a Heob6xoaMmo 3HaTb ero NAOTHOCTb M TeMnepaTypy Npu Norpyake.

OtnpaButens rpysa Bcerga gaeT TOMbKO MMOTHOCTb NPW CTaHOapTHOW
Temnepatype 20°C nnm 15°C. lNoatomMy ans npocyeTa MioTHOCTU Ha aKTu-
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yeckylo TemnepaTtypy Npu Morpyske MOXHO MCMONb30BaTb criedyloLlyo dop-
Myny:

o 20
d—2 =42 4 y(20° - tog),
4 4

t°¢
roe d— - NNIOTHOCTbL NMpu TeMmnepartype Nnorpy3ku

4

20

d— - OTHOCUTEJIbHAA MIIOTHOCTb U3 MNacnopTa Ka4vecCTBa rpysa

4 smnepaTypa NpUHSATOrO rpysa
JlepaTypHasi nonpaska npu U3aMeHeHun Temnepatypbl Ha 1°C.
Mpumep. O6beM TaHKa, NpegHa3HavyeHHOro K 3arpyske V1=3000 M> Ha 98%,
T.€. MOrHag 3arpy3ka TaHka.

Ons Toro 4tob6bl BLISCHWUTB, Kakoe KOMMYECTBO aBTOGEH3MHA HYXHO
NPVHATb B TaHK, ecnun Temnepartypa npu norpy3ke 20 °C, a B NyTW NOBbLICUTCS
4o 30 °C. MNnotHocTb npu 20° = 0,7500. MpumeHnm dopmyny:

30°
d— =0,7500 - (0, 0008- 10)= 0,7420 — nnoTHocTb npu t = 30°C.
4
Mpounseeaem pacyeT konmyecTsa rpy3a Q.

30
Q=Vr-d —=3000 - 0,7420 = 2226 MeTPNYECKNX TOHH.
4

Pacuyet o6bema rpysa ans sarpyskut ¢ y4eToM paclumMpeHust.
Q 2226

Vrp= =

d20/4 0,7500

= 2,968 m°;

T.e. 3arpyxaemblit 06beM ByaeT yMeHbLueH: 3000 m° — 2968 =32 m°.

Mpumep 2. PacyeT 3anaca B rpy30BOM TaHKe Ha TemMnepaTypHoe paclumpeHue
C ucrnonb3oBaHuem Tabnuy 54 A, 54 B.

O6beM TaHKa, npeaHasHaueHHoro k 3arpyake V =13304 m° (98%).

MnoTtHocTe Npu 15°C= 0,8625; t npu norpy3ke 38°C.

lMocne noporpeBa rpysa Temnepatypa 57°C, T.e. MakcumarnbHO
Temnepartypa rpysa nosbicutcs go 57°C.
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Hantn BennunHy obbema rpysa, KOTOPbIA HYXHO 3arpysuTb npu no-
rpy3odHon TemnepaType pasHon 38°C B HOpMY MOrpysku, 4Tobbl nocrne no-
gorpea rpysa go 57°C, ero o6bem He npebicnn 98%.
PeweHue. MpuHumaem obbem rpysa npu 57°C Vs7-=Vggs,.
1. Wcnonb3dya Tabnuubl 54A ...54B onpegenum koapdULMEHT 1
HailgeM Vi5:=Vs7. - VCFysz:= 13304 0,9654 = 12843,7 M°, 06bem
rpysa npv temnepatype 15° paBeH V45.=12843,7 M.
2. Onpepenasa koadduumeHT ana pacyeta obbema rpysa npu
Temnepatype 38°, T.e. B NOpPTy MOrpy3ku, 4yepes Vis. MNOny4Ynm
V15:=V3g--VCF3g., Npeobpasyem cpopmyny:

Vis 12843,7
Vago= = = 13091 m*
VCFs  0,9811

OteeT: 13091 M> MOXHO rpyauTb B TaHK npu TeMHepaT)épe 38°C,
yTObbI MOCNE Nogorpesa rpysa oobem He npeBbiwan Vogey,= 13304 M.

3arpyxaembii 06 beM OyaeT yMEHbLLUEH:

13304 m° — 13091 m°= 213 M°.

* VCFs57- - VOLUME CORRECTION FACTOR — nonpaBo4HbI KOSGMULNMEHT
Onsa npyueBegeHnsa obbema npu gaHHOW TeMnepaType.
Mo HampeHHOMy o6beMy C MOMOLLLIO KanubpoBOYHbIX Tabnuy onpegensoT
ypoBeHb rpy3a B TaHke, no nyctote (ULLAGE) wnn B3nuey (SOUNDING).
ULLAGE -pacctosiHne Mexay MNOBEepXHOCTbIO Fpy3a W rmaBHOM nanyboi.
SOUNDING — pacctosiHue mMexay NOBEepXHOCTbI rpy3a B TaHKe U JHULLEM
TaHkepa.

KoHTponbHoe onpegeneHne Norpy>KEHHOIO rpy3a Ha 6opTy.

Mo 3aBepLleHMM MOrpy3kn, COMMAacHO pPacCYUTaHHbIM MNycToTam B
TaHkax, Mpou3BOANTCSA KOHTponbHbIi 3amep nyctoT (ULLAGES) rpysoBbiM
NMOMOLLHNKOM TaHKepa 1 CopBENepOM COBMECTHO.

M3mepeHre Nnpon3BoguTCcsa C NMOMOLLbIO MHOMOLENEBON SNEKTPOHHOW PYeTKu,
KOoTOopasi MOXET Wu3MepuTb MyCTOTY Hag rpy3om, pasgen HedTb-Boga U
TeMnepartypy.

Mo OaHHbIM, MOJNTy4YeHHbIM B pe3ylibTate M3MepeHUd, COCTaBNAEeTCA
«ULLAGE REPORT», oOKyMeHT ycTaHoBMneHHoro obpasua. o namepeHHbIM
nyctotaM C MOMOLLbIO KanMbpoBOYHbLIX Tabnuu, onpegensietcs o6bem
norpy>xeHHoro rpysa V.

CypoBble KOHTPOIbHbIE 3aMepbl py3a MPOM3BOASAT Kak B MOPTY
OTMNpaBneHns Nocne Mnorpy3ku, Tak U B MOPTY Has3Ha4YeHWs nepeq Hayanom
BbIrPY3KM.
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[Mpumep nogcyeTa KONMYECTBa rpysa Cblport HETU, NOTPYKEHHOW Ha
TaHkep.

(Cynosble onepauun). [MoacyeT konuyecTBa MNOrPYXHOW CbIPON
HedTn.

lMpumep: KONMYECTBO MOrPYXHOW CbIPON HedTU (C MCMONb30BaHUEM
Tabnmy ASTM: Tabnmua 54 A — pgna npuBedeHus obbema rpysa kK
cTaHgapTHon Temnepatype 15° - B Bo3ayxe).
lMpenBaputenbHble 3amevannsi: 1) U3 NpegblayLmx PencoB paccyMTbIBaeTCs
«Cy[0BOM nonpaBoYHbIv koadduumneHT»= V.E.F. (Vessel Exp. Factor)

¥ Shore Figures
VEF = (Shore Figures — no kOHOCameHTaMm)

¥ Ship’s Figures
ZyTTopoa ToTpySRovrogpwopvitAE TCA AKT 0 He oTKauymBaeMbIX ocTaTkax

0.B.Q. = On Board Quantity. [ins gaHHoro npumepa npuHsATHI:

VEF = 0,9969796

OBQ = 170 m® = (water 130 cu.mt + sediments 40 cu. mt)

Ons natm  TaHKOB: cpegHsAs Temnepatypa, Kybatypa npu cpegHen

Temneparype:
Ne TaHkoB CpenHsada Temnepatypa  OO0bem, M
1 32 32,200
2 36 32,500
3 33 31,800
4 35 33,200
5 36 32,500

Bcero 162,200 m°
PacueT cpeHe-B3BeLLEHHOW TeMnepaTypsbl

32,200 x 32/162,200 = 6,3526
32,500 x 36/162,200 = 7,2133
31,800 x 33/162,200 = 6,4698
33,200 x 35/162,200 = 7,1640
32,500 x 36/162,200 = 7,2133
Bcero = 34,41 (Celsius degrees)
B w/ nopTtax no4yemy-To MpuHATA 3Ta CXema, a He Mo M3BECTHOW hopmyre X
O61bem - TemnepaTtypa/ X 06beM = cpegHEB3BELLEHHAs TemnepaTypa:
32200-32 5581800,9/162200=34,41°C=Weighted temperature

32500-36 (obsizaTenbHO cobnwgaTte NpaBUNo: AecAaTnyHas Apodb
31800-33 0003Ha4YaeTcsl TOYKOW, paspsabl  ThicAY  OTAENsTCA
33200-35 3anaTon)

32500-36

5581800,9
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1. Weighted temperature 34,41°C cpegHeB3BelLeHHas TemnepaTypa

2. Density at 15°C 0.8557 (nnotHocTb npu 15°C B Bakyyme)

3. Conversation table (54A) 0.98365 (= koadhduumneHT nepecdeta obbema
npu Temnepatype 15°C)

4. Volume at 34,41°C 162,200 (cu.mt)

5. Volume at 15°C 159, 548 (cu.mt) [5] =[3][4]

6. OBQ 170(cu.mt)

7. Volume excluding O.B.Q 159,379 [71=[5] - [6]

8. Weight conversation table (table 56) 0,8546 (nnoTHocTb npu 15°C B
BO3ayxe)

9. Cargo weight 136, 204-5 m/t [9]=[71=[8]

10. V.E.F. 0,9969796

11. Cargo weight received = 135,793 m/t  [11]=[9]-[10]

12. B/L quantity 135,780 m/t [12])/[11]-100 = 99,99 %.HeT npobnem.
(Mpumep B3aT U3 kHKUrK «The Cargo officer Manual.Capt.G.Romano)

CocTaBrneHue nnaHa BbIrpy3Ku TaHKepa.

Mpn cocTaBneHve nnaHa BbIFPY3KW TaHkepa, onpegensdeTcd
o4YepedHOCTb  pasrpykaemMbix TaHKOB, C Yy4eTOM KOfnuMyecTBa [pyaa,
npeaHa3HayYeHHoro Ans AaHHOro nopra.

Heobxogumo  yunTblBaTb, HEOOXOAMMOCTb CO30aHWUS  HYXXHOrO
OnddepeHTa ans KayeCTBEHHOM 3a4UCTKU BbIFPY>KEHHbIX TaHKOB. B npouecce
BCEW BbIrPY3KM JOIDKEH BECTUCH KOHTPOSb 3a OCTOMYMBOCTLIO M Ge3onacHbIM
ONs NPOYHOCTU Koprnyca pacrofnoXeHHbIM Haxoasduerocsa Ha 6opTy rpysa u
6annacra.

Ecnn npegnonaraetcss Monka TaHKOB CbipOM HedTbl, TO AOMKHA
ObITb MpoBedeHa COOTBETCTBYHOWAs nogrotoBka cuctembl COW wu ee
ucnbiTaHue 0O NpUbLITUS B MOPT BbIrPY3KK, onpeaenieHa o4epeaHoCTb MONKY
BbIrpy>kaembIX TaHKOB, NPOBEAEH MHCTPYKTaX Y4aCTHMKOB Takow onepauuu.

[MpousBecT NpOBEPKY TOTOBHOCTM CydHA K pasrpy3ke COrfacHo
CHECK LISTS.

Ecnu nnaHupyeTtcs BbIrpy3ka ¢ Mepekayvykon rpysa c cyaHa Ha CygHo,
TO obs3aTenbHbIM SBMASETCA BbIMOMIHEHME MEPEeYHA MNOATrOTOBUTENbHbIX
MEepPOMNpUATUIA cornacHo oduumansHoro « PykoBoactea no nepekayke ¢ cygHa
Ha CyaHO» W BbINOMHEHNE OENCTBUI B NPOLIecCe TakmMx onepauun.

Morpy3o4Ho-pa3rpy3oyHbie onepauum.

Morpy3ka TaHKepa £BnsieTCs CamMoOl OTBETCTBEHHOW oOnepauunewn
pevica, TpebytoLlen MakCUManbHOro BHUMAHWSI CO CTOPOHbI akunaxa. OnbIT
nokasbiBaeT, YTO OONbLUMHCTBO OLWMOOK (CMeLleHMe rpy3oB, MeEpPEenuBbl U3
rPy30BbIX TAHKOB) NPOUCXOANT B 3TO BPEMSI.

lMepen Ha4Yanom Norpy3ky rpy30BOM MOMOLLHWK KanuTaHa OOIMKEH 03-
HaAKOMUTb BCEX YYACTHMKOB oMnepauun C rpy30BbIM MAaHOM , TEXHONOMMYECKOM
kapTon norpy3ku. CornacoBaTb C NpeAcTaBUTENEM TepMUHana Heobxoanmble
KOMaHAHble CrioBa, curHarnbl, onpoboBaTb cpeacTBa CBSA3U (TenedoH, nepe-
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HOCHblE paguoCTaHLUUK), KOTOPbIE MOXHO NPUMEHUTL NPU HEOBXOANMMOCTU; MO

yben koMaHae OyaeT ocTaHOBMEHA Norpyaka.

HomkHa O6bITb NMpoBepeHa FOTOBHOCTb CyAHa K MOrpyske, BKMoyasi
cnegytowme nyHKTb:

1. BakpbiTue npobkamu, NMOO LEMEHTMPOBaAHNE BCEX LUMUIATOB Ha rMaBHON
nanybe.

2. 3akpblTie 1 onnoMOupoBaHne 3abOPTHBIX KWHFCTOHOB.

3. TlpoBepka COCTOSIHUSA rPYy30BbIX COEAUHEHUIA C BEPEroBbiMU N CYAOBbIMU

NOrpy304HbIMY MVHUSMMU.

[MpoBepka COCTOAHMSA CUTHaNM3aumMm 1 CpeacTB NoXapoTyLLEHNUS.

lMpoBepka cncTeMbI AUCTAHLNOHHOIO YNpaBneHns KIMHKeTaMu.

lMoproToBka rpy3oBbIX NMHWMI. B cnydyae norpyskn pasHblX COPTOB rpysa,

OHW [OMKHbl ObITb pasgeneHbl He MeHee YemM  [BYMSI 3aKpbITbIMU

KnanaHamu.

7. [ObixaTenbHble KnanaHbl — JaBneHne/Bakyym — ra3ooTBOAHOW CUCTEMBI, B
3aBMCMMOCTM OT OOCTOATENLCTB, AOIMKHbI ObITb OTKPLITLI UMK 3aKPbITHI.
Ecnu nopTtoBble Bnactu 3anpeLiarT BbINyCK rasa B aTtMocdepy, TO
KnanaHbl JOMMKHbI ObITb 3aKpbIThl, @ rasbl OyayT oTBOAUTLCA B BeperoByto
cuUcTeMy.

8. [nsa npegoTBpalleHns nonagaHus MHEPTHbIX U YIMeBOAOPOAHbIX ra3oB B
XWUMyK0 HagCTPOWKY, WINMIOMWHATOPbl M ABEPWU AOIMKHbI ObiTb 3aKpbIThl.
Cucrtema KOHOMUMOHMPOBAHMA [OMMkHa ObiTb NepeBedeHa B PEXUM
paboTbl MO 3aMKHYTOMY LIMKITY.

9. [lorpy3ouyHble LWnaHrM  MNpOMapKMpoBaTb MENIoM C  Ha3BaHueM
NPUHUMAEMOro rpysa, Npu pasnu4yHbIX CopTax rpysa.

10. B pavioHe coeanHeHU OeperoBbIX LUMAHIOB C Cy4OBLIMU MPUEMHUKAMM
OOIKeH ObITb 000PYyA0BaH NOXapPHLINA NMOCT C NOXapHbIM MHBEHTAPEM:

- PY4YHblE OTHETYLUNTENM

- KoliMma, BOWMNOK

- SILLKMK C MEeCKOM M fonarta

- MEHHbIW M BOAAHOW LUMNAHMW, MOACOEOUHEHHbIE K CUCTeMe TyLleHus
noxapa.

[Ona ©Ges3onacHOM MOrpys3kM TaHKkep [JOmkeH ObiTb HagexHo
OLBapTOBaH K npuyany, Ytobbl NCKNIOYMTbL ABMXEHUE CyAHa BAONb npuyana,
a Takke OTpbIB CygHa OT npuyana npu BO3OEWCTBUM BHELUHUX CUI.
ABTOMaTMyeckne LWBapToBHble nebeakn [OMmkHbl ObiTb MepeBedeHbl Ha
py4YHOEe ynpaBsrneHue.

Koroa npoBepka GygeT 3akoH4YeHa, 3anosfiHAeTCA MPOBEPOYHbLIA NINCT
(CHECK LIST) w»n noagnucbiBaeTca NpeacTaBUTENsIMM  TaHkepa MU
HedTeTEpMMHaANa.

C Havanom nocTynneHus rpy3a Ha 0opT Heobxogumo ybeguTbcs B
TOM, YTO JaBrieHune B rpy30BOM TpybonpoBoge He nmeeT peskmx konebaHum um
OTKIMOHEHW OT HOPMarbHOro, HET MPOTeYeK B COEQUHEHMSAX LUMAHIOBbIX fn-
HWUW, TPy3 He MOCTynaeT B He3annaHNPOBaHHbIE TaHKKW, a Norpy3ka uaeT no 3a-
nnaHUpoBaHHOW cxeme. locne BbINOMHEHUS TaKOro KOHTPOMS rpy30BON Mo-

o0k
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MOLLHWK JaeT KomaHay Ha Geper 06 yBennyeHUn MHTEHCUBHOCTU NOrpy3ku A0
3annaHnUpoBaHHOWN.

OKoHYaHWe NorpysKkn SOIMKHO NPOM3BOAUTLCA OCTAHOBKOW BeperoBbix
HacOCOB U 3aKpbITUEM KnanaHoB Ha 6eperoBom Tpybonposoae.

B KoOHLE mMorpy3kM CKOpPOCTb MOCTYMMEHUSA rpy3a [[OJPKHA ObITb
CHWXEHa TakK, YTobbl Oblna BO3MOXHOCTb 06ecnevnTb HOpMarbHbIA KOHTPOSb
3a YpOBHEM Ipy3a B MOCreagHeM, JOrpykaeMoM TaHke. [pu aTom Heobxogumo
YTOUHUTb BpPEMs], MOCNne nogayn KomMaHabl «CTOM», B TEYEHME KOTOPOro elue
Oyger noctynaTb rpy3, U OUEHWTb OPUEHTMPOBOYHO KOMMYECTBO rpy3a,
KOTOpPOEe MOXET MOCTYMMTb Ha TaHKep MOCne CurHamna O npekpalleHun
MorpysKku.

Ecnn nocne nogayn komaHabl ¢ cygHa 06 OCTaHOBKE MOrpysku, rpys
npogornkaeT nocTynaTb M CO3QaeTcs yrposa nepenuea rpysa M3 rpysoBbiX
TaHKOB, KrfanaHa Ha Cy[oBOW [py30BOM Maructpanu 3akpbliBaloTCH
He3aBMCUMO OT TOro, yCnenu 3akpbITh KnanaHa Ha 6epery unu Her.

lMocne oKOH4YaHUS rpy30BbLIX Onepaunii HeobXoaMMO NIOTHO 3aKPbITb
KPBILIK/ FOPMOBWH TaHKOB, CMOTPOBbLIE fOYKW, 3aMepHble TpyOKkuW, KnanaHbl
rPy30BbIX JIMHWA, @ HA MaHMONAbl MOCTAaBUTb 3arfyLlKW. TaHKep OOKeH
ObITb MOArOTOBIIEH K MEpexoay MOpPeM A0 MopTa BbIrpy3Ku.

Ecnu no ycnoBuam nepeBo3ku TpebyeTcs nogorpes rpysa, TO npwu
BKITIOYEHUN B paboTy cuctembl Nogorpesa rpysa HeobxoaMMO BECTU KOHTPOSb
3a TemnepaTtypon U ypOBHEM rpy3a B TaHkax. [JaHHble no Temnepatype
3aHOCATCA B TemnepaTypHbIi XypHan. KOHTponb JaBneHns MHEPTHbIX ra3oB B
TaHKax OOJ/PKEH BECTUCH MO MokasaHusaM nNpubopoB, HE AoMNycKaTb MOHMKXEHUS
OaBrneHnss  MeHble  Tpebyemoro. Bo  wu3bexaHne  NPOHWMKHOBEHMWS
OKpY>XatoLlero Bo3gyxa B TaHKW.

BbIrpyska TaHkepa.

Bce npaBuna ans TaHkepa, Npou3BOAsALLEro norpysky, obssaTtenbHbl
npu npoBeAeHWU BbIFPY3kM. B npouecce noaroToBkM TaHkepa K BbIrpyske
AomkeH ObiTb paspaboTaH nnaH BbIFPY3KM W TexHonorumveckas kaprta, B
KOTOpPbIX AOSMKHbI ObITb YYTEHbI, HA BCEM MPOTSXXEHUW MmpoLecca pasrpysku,
HanpsbkeHns Kopryca cygHa v ero ocafka, 6e3 npeBbleHUs AOoNyCTUMbIX
npeaenos.

Boirpysky cnegyet HauymHaTb Maroll MHTEHCMBHOCTbLI, CKOPOCTb
noToka He AorkHa npesblwaTtb 1 m/cek. MpoBepuTb CoeanMHEHUS TPY30BbIX
wnaHros, y6eautbCcs B OTCYTCTBUM MPOTEYEK rpy3a, NPOBEpPUTb AaBrieHVe B
TpybonpoBoaax. YBenUUuTb CKOPOCTb BbIrPY3kn A0 3anfiaHMpOBaHHOW MOXHO
TOJSLKO MOCHe NoNy4YeHns paspeLleHnsa TepmMuHana.

CyaHOo A0mKHO BblTb FOTOBO K OCTAHOBKE BbIFPY3kKM B N06ON MOMEHT
npu nonydyeHunM curHana ¢ bepera. Ecnm cygHo oGopygoBaHO cuCTEMOM
WHEPTHbIX ra3oB, TO MHEPTHble rasbl AOIMKHLI MOAABaTbCA B BbirpyXaemble
TaHKK, 3anonHas ocBoboXaaembin OT rpy3a 00beM TaHKa.

Koraa B TaHke ocTaeTca Mano rpysa uM Hacocbl HauuHawoT paboTaTb
6e3 nognopa Ha BcacbiBaHWM, CTPyS rpy3a paspbiBaeTcsa u paboyne nonoctu
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Hacoca 3anonHsawTea rasamu. Ecnu He NPUHATL HagneXxawmnx mep, HacocC
MOXeT neperpeTbcs U co3gaTb O6OmMbLUY NOXapHY onacHocTb. [prnaHakamm
pas3pbiBa BCacbiBaeMOW CTPyU rpy3a sIBMAOTCHA NoBbiLeHMe 060poToB Hacoca
W NafeHve gaBlieHus B HarHeTaTenbHon Tpybe.

B Takom cnyyae Heob6xoauMo:

- 3aKadaTb HacocC rpy3om u3 MosiHOro TaHka
- yMeHbWWTb 060pOoThLI Hacoca
- [OaBrieHue B HarHeTaTenbHOW Tpybe gepxaTb He Bbilwe 2-3 Kr/cm?
- MCcnonb3oBaTh AABMEHME NHEPTHOIO ras3a B pasrpy>KaeMoM TaHKe.
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MNMepekayka rpy3oB ¢ cyaHa Ha CyaHO.

Bce npaBuna 6GesonacHoCTM [Ansd  TaHKEPOB, OCYLLECTBASIOWMNX
neperpysky rpysoB y npuyanoB, obs3aTenbHbl Ansi  TaHKEpOB,
OCYLLEeCTBNSAIOLLMX Neperpysky HedTu € CyaHa Ha CyaHo.

O6wwme npuHUMNBI BbINOMHEHUSA pPaboT, CBA3AHHbLIX C MNepeKaykon
HedTENpPOOYKTOB C CydHa Ha CyAdHO, cogepxatca B «PykoBoacTtBe Mo
nepekayke HeTenpoaykToB C cydHa Ha cyaHo». [laHHoe PykoBoacTBO
pacnpocTpaHseTca TOMbKO Ha onepauuMn No nepekayke HedTenpoayKToB
Mexgy CaMOXOAHbIMW MOPCKMMM CydaMm W OHO He KacaeTtcs pabor,
CBSI3aHHbIX C nepekaykon HedTenpoayKTOB C MOPCKUX CydOB Ha Gapxu u
pengoBble NnascpencTsa.

JlnxTepsbl, 6apxun, gpyrue pengosbie NraBcpencTBa LOMKHbI OTBEYaTb
TpeboBaHusam [lpaBun no npefoTBpaLleHuto 3arpsa3HeHns Mops C CydoB.
(MARPOL 73/78 ¢ MNpunoxeHusamn).

Moiika TaHKOB CbIpoi HePTbIO.

MoKy TaHKOB CbIpO HE(PTLIO PEKOMEHAYEeTCS NPOU3BOAUTL C LiENbIO:

1) ©onee NOMHOro yaaneHus 3 TaHKOB 3aryCTeBLUMX OCTATKOB rpy3a 3a cyeT
MCMOMb30BaHNs CBOMCTBA HedTUM pacTBOpPATb CMOMNUCTbIE NapodUHO-
acdanbToBble OTINOXEHMS.

2) [lpepoTBpalleHus 3arpsisHeHUst Mopsi HedTblo Npu MOWKE 3a c4yeT
YCTpPaHEHUs1 KOHTakTa HedTU C BOAOW M UCKIHOYEHUS HeobxoomMmocTu B
cenapauum NpoOMbIBOYHON BOAbI OT HE(PTU 1 CnnBa ee B MOpe.

B 3aBuCMMOCTM OT  Ha3HA4YeHUs MoOKMKa Fpy3OoM HeddTU MOXeT

BbIMOSTHATLCH Kak OKOHYaTerbHas, Tak 1 npeaBaputensHas.

OxkoHuaTernbHas MoWka NPoOn3BOAMUTCS:

- Ha GannacTHbI Nepexod noA npuem rpssHoro 6annacra

- C Uenblo NpodunakTU4ecKoro yaaneHusi OTrIoXKEeHUn OCTaTKoOB rpy3a (bes
py4HON paboTbl MO OYNCTKE TAHKOB).

lMpenBaputenbHasi Movika NPOWM3BOAWUTCA MOL PEMOHTHble paboTbl,

OIS OCMOTpa TaHKoOB U CMeHy rpysa. lNocne npeaBapuTensHOM MOMKU Chipom

HedTbIO Nog 4YWCTbIM BGannact wnu and gerasauuyM TaHKOB OOSkHA ObiTb

npouseefeHa Morka 3ab0pTHON BOAOW.

Morikori Cblpoi HedTblo AOCTUMralTCs MO CPaBHEHUIO C BOAHOW

MOWMKOW crefyouime npenmyLlecTsa:

- coKkpalweHue oObemoB py4vyHOro Tpyda nNO YyAaneHu 3arycTeBLUMX
OCTaTKOB

- yBenuyeHue rpy3oBMEeCTMMOCTM TaHKOB 3a cyeT 6onee norHoro yaaneHus
He OTKauMmBaeMblX OCTaTKOB rpy3a npu Bbirpyske

- COKpalleHue noTepb rpysa, yaansemoro npv BOgHOW MOWKe

- CBedeHuMsl K MWHMMYMYy TpEeTEeH3uWi nonydatenem no KONM4YecTBy
BbIrPY>KEHHOTO rpy3a

- YMEHbLUEHME KOPpO3UM Kopryca OT YAapHOro BO3AEWCTBUS Ha meTann
MOILLMX CTPYN MOPCKOW BOAbI.
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Motika cbipovi HedpTbl0 gonyckaeTcs TOMbKO Npu UcnpasHO paboTato-
el yCTaHOBKE MHEPTHbIX rasoB. HW oguH TaHK He MOXeT ObiTb NMPOMBIT Cbl-
por HedTblo 6e3 3anoNHeHNs ero MHEPTHbLIM ra3oMm C CoAepPXXaHWeM KUCrnopo-
Aa He 6onee 8% no o6bemy.

TaHkep, 060PYyOOBaHHBIN CUCTEMOW MOWKN CbipO HEdTbIO, AOMKEH
umeTb Ha GopTy PykoBoACTBO No 0OOpPyOOBaHMIO U TEXHOMOIMUWU, MPUHATbIE
AOMUHUCTpaUMeEln, codepxallee JdeTanbHOe OnncaHue CUCTEMbI U
obopynoBaHusi. Takoe PykoBoACTBO OOSMKHO ObITb HE TOMbKO YyKaszaHuem
3KMNaXxy O Hagnexailen akcnsyatauun ycTaHOBKM, HO U MHGOpMauuen ans
WHCMNEKTUPYIOLNX NUL, B NOPTY.

Ecnn no kakmm-nnbo npuymMHam Henb3s BbINOMHUTL BCEX YCMOBUW,
ykasdaHHbIX B PykoBoAcTBe, MOWMKa He JOMmKHa Npon3BoauTbLCS.

Takaa onepaunss [OSMKHa NPOM3BOAMTBCA MOA  PYKOBOACTBOM
OTBETCTBEHHOIO fMua (KanuTaH, CTapLUnii MOMOLLHMK KanuTaHa).

MprMeHsATCA 0QHO-WUNN ABYX3TanHbIA Crnoco6.

Mpn opgHoaTanHOM crnocobe MoKKa Kaxaoro TaHka MNpovM3BOAMTCS
nocre MosIHOW ero pasrpy3ku.

lMpn gByxaTtanHoMm cnocobe: MepBbI 3Tan — MoWka nepebopok
COBMeELLIaeTCs C BbIrPy3KOM 3aMbIBAEMOrO TaHKa; BTOPOW aTan — Molika gHuwa
- MPOU3BOAUTCH NMOCIIE OKOHYaHWS BbIrPY3KN BCErO rpy3a 13 TaHka.

[lo NpnObITUSA B NOPT BLIrPY3KN HEOOXOANMO:

- NPOM3BECTU UCNbITAHNE CUCTEM MOWKU CbIpOW HEeMTbI0 U WMHEPTHbIX

rasos.

- ucnblTaTb TpyBonmpoBOALI M KnanaHa MOEYHOW cucTemMbl Ha pabouee
Aasnexue (8-10 KF/CMZ), Kakoe ykasaHo B PykoBOACTBe.

- NpoBepUTb paboTy HarHeTaTenemn n NpegoxpaHUTenbHbIX ycTporcTe CUT.

- npoBepuTb paboTy npuvbOOPOB MNOKasaHWs [AaBfeHUss U coaepXaHus
Kncnopoga.

O npoBefeHHbIX NpOBepKax cAenaTh 3anvMcb B Cy4OBOM XypHarne, 4to
OyoeT cnyxuTb [OKa3aTenbCTBOM O [FOTOBHOCTM CydHa K MPOBEAEHUIo
ornepaunmn no Morke TaHKOB CblIpon HEQTHIO.

[MpeactaBuTens MNOPTOBOW agMUHUCTPaALMKM NPOBEPSieT CTeneHb
FrOTOBHOCTM CydHa M 3KMMaxa K MPOBEAEHWMI0 Tpy30BbIX oOfnepauun ¢
NPUMEHEHNEM MOWMKM CbIpOr HE(PTBIO U AaeT paspeLleHue.

Ons ymeHblleHWs pucka ob6pa3oBaHUsA 3apsiAoB  CTaTMYECKOro
anekTpuyecTsa HeOBXOAMMO BbIFPY3UTb HWXKHUIA CIOW rpy3a He meHee 1 M,
rae MoryT ObITb CKOMMEHMS BOAbI, BbiNaBLLEW M3 rpy3a 3a BpeMs nepexoaa.

B TeyeHuMe Bcero nepuoga MOeYHbIX pPaboOT AOIMKEH BeCTUCb
KOHTPOSb:

- 3anpoTeykamu B TpyOONpOBOAAX MOEYHOW CUCTEMBI

- 3a JaBreHVEM MHEPTHOrO rasa B TaHKax U YpOBHEM Kucrnopoga

- [aBfneHWe B TaHKax [AOMKHO ObiTb BbIlWE aTMOCHEpHOro, 4YToObI
npegoTBpaTUTbL NONagaHus kucrnopoga u3 atmocgepbl

- 3a JaeneHveMm B TpybonpoBogax MOEYHOW CUCTEMbI, KOTOPOe AOIDKHO
BbITb HE HIKE 8 Kr/cM?, B cny4yae NOHWXEHUs OaBNEHNsI B CUCTEME, MOWNKa



60
CTaHOBMUTCHA He 3(PEKTUBHOWN, ee criedyeT OCTaHOBUTb, YCTPaHUTbL Npu-
YMHY NageHns OaBNEHUS U CHOBA BO30OHOBUTL MOMKY
- 3a OudbcepeHToM cygHa Ha Kopmy (okono 5 M) And KayvyecTBEHHOM
3a4UCTKN
- Becb akunax pgomkeH ObiTb OMOBELLEH, YTO CUCTEMA MOWKM CbIpON
HedTblO HaxoaUTCs NoA AaBrieHWeM. YNpaBneHue KnanaHamMu CUCTEMbI
paspeLUeHo nNuuam, JONYLWEHHbBIM K BbIMOMHEHWIO Takon onepaumm.
lMocne oKoHYaHWs MOWKM TaHKOB CbIPOM HeTbO HEOOXOAMMO BeCb
MOEYHbIN TPyGONpoBOA NPOMbITb 3a00PTHOM BOLOM B OTCTOMHLIN TaHK.

OnpepeneHus.

1. HedTaHble ocagkn — 4acTb HedTK, KOTOpas B CUNY CBOEN KOHCUCTEHLMU
He nogaaeTcsa obbl4HON OTKadke U 06paboTke N TpebyeT 0cobbix NpMeMoB
unun npucnocobneHnn onsa ee yganeHus ¢ cygHa.

2. W3onupoBaHHbIN Gannact — bannactHasi Boga, NpuHsTasi B TaHK, KOTOPbIN
NMOSHOCTbLIO OTAENEH OT rPy30BOW M TOMIIMBHOW CUCTEM W MpedHasHa4veH
TONMbKO Ansi nepeBo3ku Oannacta. TaHkum u3onupoBaHHoro Gannacrta
OOMMKHbI MMEeTb oOTAenbHble GannacTtHble Hacocbl K Tpybonposoapl,
npegHa3HayYeHHbIE UCKMNIOYMTENbHO Ans npueMa GannacTHoW BOAbl U
BbiNycKka ee B Mope.

3. Yucteimm Gannact — 6GannacTtHas BoAa, MpUHATAsE B TPY30BOW TaHK,
KOTOPbIM Nocrne nepeBo3kn B HEM HedTU Bbin NPOMBIT Cbipo HEDTHIO U
3ab0pTHOM BOAOW WM OYMLEH Tak, 4YTO MNOKasaHus  CUCTEMbI
aBTOMaTU4eCKOro 3amepa, perucTpauum u  ynpasneHus cbpocom
CA3PUYC - o cogepxaHum HedpTn B cbpackiBaeMom CToke He Gonee 15
yactTed Ha MWUMOH YacTeh ©Oanmacta, NpPUHUMAIOTCS  Kak
00Ka3aTenbCTBO YNCTOTHI Gannacra He3aBMCMMO OT Hanuuusi BUAMMbIX
cnepnos.

4. TpsasHbii Gannact — GannacTtHad Boda, NpuHATast B IPYy30BOW TaHK,
KOTOpbIA MOCMe NepeBo3kM B HEM HedTU OblNl MPOMBIT TOSMBKO ChbIPOW
HETHIO.

5. ABTOmMaTuyeckoe npekpawarwee cbpoc YCTPOWCTBO —  OOIDKHO
obecneunBaTb npekpalleHne cbpoca HedTecogepkawlen cmecu no
curHany, korga cogepxaHue HedTu B cbpoce npeBbicMT 15 yactenm Ha
MuUnIMoH  vactem  Gannacta.  [lpekpaweHne  cbpoca  MOXeT
OCyLLecTBNATLCS NMMBO NMyTeM OCTaHOBKM Hacoca, NMbo nyTem 3aKpbiTus
3ab0pTHOro KnanaHa 1 obpaTHOro crnvea B OTCTOMHbIN TaHK.

6. CoOpoc rpssHoro 6annacrta — cornacHo MARPOL 73/78 lMpunoxeHue |,
MpaBuna 9 — paspeLleH, ecnv BbIMOMHAITCSA BCe criegylolime ycroBus
O[HOBPEMEHHO:

- TaHKep HaxoguTcsa BHe 0coboro panoHa

- 3a 50 MunbHOM 30HBLI OT Bnivkanwero depera

- TaHKep HaxoauTcs B ABMXEHUU (B NyTH)

- VMHTEHCMBHOCTb cbpoca HedTu BMecTe ¢ Gannactom He npesbiwaeT 30
NATPOB Ha MUIO MYTK
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obuwee konuyectBO CcOpoleHHoW HedTn He 6Gonee 1/30000 ot
Konu4yecTBa BCEro nepeBe3eHHOro rpysa B npegpiayLlem pevice
B Te4yeHue Bcero nepuoga cbpoca AOMmKeH ObiTb BKIMOYEH M paboTaTtb
npnoop CA3PNYC.



M/T “Tropic Brilliance”

62
MpwunoxeHue 1

ULLAGE REPORT
before after sea valve seal number
Loading [] [x] port  N/A
Discharging [ ] [] stbd  N/A
Lightering [] [] overboad
Port/terminal Berth Cargo: Rabi Light Voy. Date/Time
CAPE LOPEZ, | ELF GABON Crude Oil 37/95 19-June-
GABON 95/07.45
Tank Ullages | TOTAL Free water Bross Temp. API V.CF | Gross Std
Ne (m) Obs Gauge Obs F @ Table Volume
Volume volume Volume 60F 6A usS
US Bbls (m) US bbls Bbls @60F
US Bbls
1C 1-31 92180 traces 92180 | 116.4 | 3442 | 09733 R9719
2C 1-26 | 113934 | nil nil 113934 | 116.8 | 34.42 | 0.9731 |110869
3C 1-28 | 114588 | nil nil | 114588 | 117.5 | 34.42 | 0.9727 |111460
4C 1-31 | 114474 | nil nil | 114474 | 117.0 | 34.42 | 0.9730 |111383
5C 1-28 | 114563 traces 114563 | 116.2 | 3442 | 0.9734 |111516
6C 1-31 | 114531 | nil nil | 114531 | 117.3 | 34.42 | 0.9728 |111416
7C 1-32 | 114512 | nil nil | 114512 | 116.4 | 34.42 | 0.9733 |111454
8C 1-32 | 114324 traces 114324 | 116.6 | 34.42 | 0.9732 |111260
9C 1-30 | 113437 | nil nil | 113437 | 117.5 | 34.42 | 0.9727 |110340
I/p | 1-21 12163 nil nil 12163 | 116.1 | 34.42 | 09734 (11836
1/s 1-21 12158 traces 12158 | 112.3 | 3442 | 0.9752 (11856
Totals 103086 - 103086 | 116.8 | 34.42 1003109
4 4
GROSS STANDARD 1003109 FWD 16.02 m SURVEYOR:
VOL Draft
(m)
PLUS FREE WATER - AFT 16.18 m
Draft
(m)
List (degr.) 1002833 NIL CHIEF
OFFICER:
METRIC TONS 135663 W.CF. 0.13528
Tabl.13
LONG TONS 133532 W.CF. 0.133155 TERMINAL.:
Tabl 1
ARRIVAL OBQ 276 Bbls APl @ 34.42
(US bbls) 60F




ULLAGE REPORT

Voage Ne Ne.09/99 Port Fredericia Product Danish North Crude
Date 15.05.99 Terminal SHELL Volume In CUB.M.
TANKS | CARGO | DENSITY |[CORREC.| TOTAL FREE WATER |GROSS OBSERV.| TEMP FACTOR |GROSS STANDARD
CRADE 15C ULLAGE, | OBSERV. | S.H. | VOLUME VOLUME C 54A VOLUME
VAC CM VOLUME
1C 174 0,8456 8465,150 0,000 8465,150 17,0 0,9983 8450,590
2C 192 0,8456 12783,720 0,000 12783,720 17,0 0,9983 12761,732
3C 240 0,8456 13437,910 0,000 13437,910 17,0 0,9983 13414,797
4C 310 0,8456 13120,710 0,000 13120,710 17,0 0,9983 13098,142
5C 407 0,8456 13207,220 0,000 13207,220 17,0 0,9983 13184,504
6C 515 0,8456 11210,280 0,000 11210,280 17,0 0,9983 11190,998
7C 519 0,8456 11305,100 0,000 11305,100 17,0 0,9983 11285,655
4P 842 0,8456 970,010 0,000 970,010 17.0 0,9983 968,342
48 842 0,8456 947,940 0,000 947,940 17,0 0,9983 946,310
6P+6S 855 0,8456 4938,300 0,000 4938,300 17,0 0,9983 4929,806
Slops 375 0,8456 2161,450 0,000 2161,450 17,0 0,9983 2157,732
Total: 92547,790 0,000 92547,790 17,0 92388,608
[ TABLE52 | 6,293 |
Total Observed Volume Cub.m. 92547,790 Gross Standard Volume at 15 Deg. C Cub.m 92388,608
Less Free Water Cub.m 0,000 Plus Free Water Cub.m 0,000
Gross Observed Volume Cub.m 92547,790 Total Calculated Volume Cub.m 92388,608
Gross Standard Volume 15 Deg.C Cub.m 92388,608 Less OBQ Cub.m 125
Long Tons (Air) L.T. 76789,897 Total Volume loaded at 15 C. Cub.m 92263,608
Metric Tons (Vac.) M.T. 78123,807 Total Volume loaded at 60 F. US BBLS 580614,884
Metric Tons (Air) M.T. 78022,179 Long Tons (Air) L.T. 76686,00174
Metric Tons (Vac) M.T. 78018,107
Density at 15 Deg. C. (Vac.) 0,8456 Metric Tons (Air M.T. 77916,617
Density at 15 Deg. C. (Air) 0,8445 Bill of Lading Quantity (Vac) M.T. 76500
Difference M.T. 1416,617
Percentage % 1,85
Chief Officer: Supplier/Receiver’s Surveyor:

Master: V.Shevchuk Loading Master:




Mnaea 3. Nporpamma noaroToBKM nepcoHana
TaHKepOB-XMMOBO30B
(nyHkTbI Mporpammbl Ne 8-14 oTHOoCcATCA K
HePTAHBLIM TaHKepam)

15. Mo nyHkTam 16-21, nNpuMBeLEeHHbIM HWXe, nepcoHarn TaHKepa-XMMoBO3a
OOIMKEH NOMy4YnTb TEOPETUYECKNE U NPAKTUYECKME 3HAHUS.

16. MPABUIJIA N KOOEKCbI NMPAKTUKW

MexayHapoaHble KOHBEHUMM: HEnocpeacTBEHHO K XMMOBO3aMm

oTHocATCA M/H KoHBeHumu:
CONAC-1974/1995
MAPIMON-73/78
MAOHB-78/95

CONAC-74/95 — aTto KoHBEHUUSA O cnaceHnn YernoBeveCcKom XU3H1 Ha
Mope.

MAPIOJ1 73/78 — KoHBeHLMs 0 npefoTBpaLLeHun 3arpsa3HeHUss Mops
1 BO3gyxa.

MAOHB 78/95 — KonBeHumst o T[logrotoBke, [unnomMuMpoBaHuUO W
HeceHnto Baxtbl (STCW-95 aHrn. cokpaw,.). OTOM  KOHBEHUMEN
yCTaHaBnMBaeTca nepexodHbin nepuog oo 1 despana 2002 roga —nocne
aTon patbl Bce TpeboaHusa MAHB-78/95 BCTynsaT B MOMHYO Cuny.

B cootBetctBUM ¢ KoHBeHuusimm Conac-74 wn Mapnon-73/78
obsi3aTenbHO Ha OOpTy KaXgoro XMmMoBO3a [OOMKeH HaxoauTbea Koaekc
noctponkn xumoBo3oB (IBC Code=MKX). T[MonoxeHuam MKX [omxHbl
OoTBeYaTb BCe XMMOBO3bl, NOCTPOeHHble 1 uonsg 1986 roga wnu nocne aton
aatbl.

CornacHo Mapnon-73/78 xMmMoBO3bl, NOCTPOEHHbIE A0 1 mnona 1986
roga, otBevatoT TpeboBaHusam Kogekca BCH (KX), koTopbid HocuT
pekoMeHAaTeNbHbIN XapakTep.

HononHeHnem k Kogekcam MKX un KX saBnsetcsa AndaBuTHbIN
yKkazaternb OMacHbIX XUMWYECKUX T[py30B, MEPEBO3NUMbIX HanMMBOM. JTOT
yKkasaTternb BBOAWT eANHOE HaMMEeHOBaHMe rpy30B Mo BCEM JOKYMEHTaM.

MexayHapoaHble KoHBeHumn n Kogekcbl AonycKakT HauMoHasbHble
TpeboBaHNA, HO OHM MOryT ObiTb WM3MEHEHbl TOMbKO B CTOPOHY MX
yXKeCToueHus.

Y Hac OencTByioT:

Mpasuna knaccudukaumm n NOCTPOMNKN XMMOBO3OB.

O6wwne n cneuunanbHble npaBuna MNEpPeBO3KM HamnuBHLIX Tpy3oB, 1997 T.
(MpaBuna 7 m).

B MpunoxeHun k MNpasunam 7 M NpuBogaTca Ang HekoTopbIx rpysos TYMIT n
KTP.

TYMMN= TexHn4yeckne Ycnosua Mopckon NepeBo3ku — HauMeHoBaHWe rpysa.
KTP= KapTta TexHOonorm4eckmx pexmmoB (Takoro-To rpy3sa - KOHKPETHO).
MpaBuna npoTMBoNOXapHOM 6€30NacHOCTU Ha TaHKepax.
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Ob6s3aTenbHO Ha BoOpTy XMMOBO3a LOSMKHO ObiTb PYKOBOACTBO NO OKa3aHmio
Mepson MeaunumHckon MNomowm (PTIMIM)=MFAG (aHrn. cokp.).
Ha aHrn. A3blke pekomeHayeTcs crnegytowas nutepartypa:
Tanker Safety Guide (Chemicals). 1999
International Safety Guide for Oil Tankers and Terminals (ISG OTT)
Chemical/ Parcel Tankers
Sea Transport of Liquid Chemicals in Bulk.

17. YCTPOWCTBO U OBOPYJOBAHVE TAHKEPOB-XVIMOBO30OB

Fpy30Bble TaHKWU OTAENSTCS OT CNyXebHbIX nomelleHun Ha Bake n
XWUMbIX MOMELLeHNA Ha kopMe Koddpeppamamu. [nowage nanybbl oT
kotpcbepoama no kodpdbepoama, Bknodas M koddepaambl, HasbiBaeTcs
rpy3oBo 30HOW. [10 KOHCTPYKTUBHOW 3aliuTe rpy30BON 30HbI XMMOBO3bI
nogpasgenstoTtcsa Ha 3 Tuna: 1, 2, 3. Tun 1 nmeet gBonHble 6opTa 1 gHMLWA —
Ha criyyan CTONKHOBEHWSI UMK MOCafKU Ha CKanuCTbI FpyHT. PacctosHue ot
fopTa 4O rpy30BOro TaHka AOIMKHO ObiTe 11,5 M nnu WwWnpmHa/5 — 4To MeHbLLE.
BbicoTa TaHKOB ABOMHOrO AHa AOMMKHA ObiTb 6 M MM wupuHa/15 — 41O
MeHbLUe. XMMOBO3bl TUNa 1 npegHa3Ha4YeHbl ANA NepeBO3KN CaMbiX OMACHbIX
Nno TOKCMYHOMY BO3EWCTBUIO TPY30B -Kak Hanboree cepbe3Hasi yrposa - u
OIS TPY30B C TeMMepaTypor BOCMMaMeHeHUsi MeHee 65°C mnn y KoTopbiX
AvanasoH BocnnameHenus (BMNB muHyc HIB) paseH nnm 6onee 50% (no
o6bemy). Tun 2 TOoXe mMmeeT ABOWHblIE BopTa U OHWLWE, HO paccTosHue OT
B6opTa Ao TaHka — He meHee 760 MM, a TaHKM ABOWHOro AHa - kak y Tuna 1: 6
M nnu WwnpuHa/15. XumoBo3bl TUNa 2 npefHasHayeHbl 115 NepeBOo3Ku rpysos,
MMeLLnX cepbe3Hble yrpo3bl: 1) no TokcudHocTu: LDsy paBHO nnn meHee 300
Mr/kr (npy nepopanbHOM BO3AENUCTBUU Ha Kpbic), LDsy paBHO unu meHee 600
Mr/Kr (MpU KOXXHOM BO3L4ENCTBMM Ha KponukoB), LCsy paBHO nnn meHee 1000
ppm 3a 1 yac (MpU WHransuMOHHOM BO34ENCTBMM Ha KpbICc); 2) Mo
BOCMNNaMeHAeMOCTU: Tpy30B C TemnepaTypon BocnrnameHeHus meHee 200°C
UNK rpy3oB, Y KOTOPbIX Anana3oH BocnnameHeHus (BB munyc HIB) paBeH
unn Gonee 40% (06.). Tun 3 He wMeeT ABOWHbLIX OOPTOB M AHUWEA —
AOCTaTOYHO OAHOW npogonbHou nepebopkn. Bce pgpyrve xugkoctw,
OTBEYaLMEe KPUTEPUSM  OLIEHKM BELECTB  COMMAacHO  MWHMMasbHbIX
TpebosaHu [Masbl 17 Kogekca IBC, nepeBo3dATcs Ha xuMmoBo3ax Tuna 3.

MakcumanbHbIi 06beM rpy3oBoro TaHka ang Tuna 1= 1250 m>
(n.16.1.1 IBC), ansa tuna 2 — He 6onee 3000 m> (n. 16.1.1.1 IBC).

YcTponcTtBo cneumanbHbiXx TpybonpoBogoB. TpyGonpoBoabl Anst
nepekayku rpysa CTposiTcA Ha pacyeTHoe AaBrieHne He MmeHee 10 6Gap (1

Mla). PacuyeTHoe paBneHne — 9TO Haubonbllee [aBreHWe, KOTOPOMY
cucTeMa MoXeT nofsepraTtbCsd npu akcnnyatauun. Tpybonposoabl AOMMKHbI
ObiTb CcamooCyllalwWMMUCAa — B Korfogel, rpy3oBoro TaHka. OnucaHue

rpy30BbIX HacoOCOB W TPyOOMNPOBOAOB FPY30BOM U 3a4YNCTHOW CUCTEMBI
npusoantca B Pasgene 2 HactaBneHus no metopgam m yctponctBam (P&A
Manual). Bce TpybonpoBoabl OOMKHbI MMETb YETKYHD MapKUPOBKY CBOErO
HasHa4eHus. Tpybonposoabl NoABEPraTCa rMapoOCTaTUYECKOMY UCTbITaHUIO.
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HacocHble cucTeMbl — Hacochl KrnaccuduuMpyloTcs No HasHade-
HUIO U NpUHUMNY AeicTBus. o HasHaYyeHUIo: rpy3oBble, 3a4MCTHble, GannacT-
Hble, OCYLUMTENBHbIE, NepekaynBatoLime 1 T.N. (B cucTemMe nogorpesa: npoka-
ymBaroLue, Hanpumep). Mo NpUHLMNY AercTBUN:

LEeHTpobeXHbie

oceBble (nponennepHbie)
nionacTtHble nonyoceBble

BUXpEBblE

e KynaykoBble
POTaLMOHHbIE BMHTOBbIE
00bEMHEBIE 3ybyartble

(Hacocbl BbITECHEHUST) < nnacTuHyaTble

NOpLUHEBbIE MOpLUHEBbIE
MAyHXepHble

~

Cnepyet 0o6aBuTb CTPYMHbIE HACOCHI: NAPOCTPYNHbIE, BOOOCTPYNHbIE
M BO3OYXOCTPyWHble. B 3aBucumoctn oOT crnocoba MNOAKMIOYEHUS OHM
Ha3bIBAKTCS MHXEKTOPAMW UK IKEKTOPaAMMU.

Ons obnervyennst BoIrpy3ku B GeperoBbix TpybONpoBOAaX NPUMEHSIOT
OycTepHble (nogkadvBaroLLue, NoaxXBaTbIBAOLLME) HACOCHI.

Ha xumoBo3ax NpUMEHSIOTCA JIoNacTHble, POTALUOHHbIE, MOPLUHEBLIE
N CTPYWHbIE HACOChI: KaXObIA U3 3TUX TUMOB UMEET CBOWU MpeuMyLLecTBa U
HeJoCTaTKM, HO BCE OHM 3aBUCAT OT BCacCbIBaHUS XXMAOKOCTWU: 3TO OCHOBA U
Hanopa, 1 NPON3BOAUTENBLHOCTU (Mogayn) Hacoca.

JlonacTtHble Hacochbl: a) LeHTpobexHble - camble
pacnpocTpaHeHHble. [MpeumyllecTBa: paBHOMEPHOCTb Mogayu, Marnble
rabapuTbl, GbICTPOXOOHOCTb, NMPOCTOTA YCTPOWUCTBA, HaAEXHOCTb B paboTe,
Manasi YyBCTBMTENBHOCTb K 3arpsi3HEHUIO NepeKkaynBaemMon XUAKOCTH, Manbii
06BbeM TeKyLLero peMoHTa.

HepoctaTku: OTCYTCTBME CyXOro BCacblBaHWsl, 3aBUCMMOCTb Hamnopa
OT NPOV3BOAUTENBHOCTH, CHXKeHne K[ npu noBbIlWEHNN BA3KOCTU, ObICTpOE
HarpeBaHue MOALMMHUKOB NPU Peuupkynauum (NOALUMMHUKMA OXMaXOaloTCs
npokaynBaeMbIM Fpy30M), KaBuUTaLWSI.

BuHTOBbIE HaAcoCbl — OCHOBHblE MNPEVMYLLECTBA: MNepeKkaynsaoT
BbICOKOBSAI3KME >XMOKOCTU (MaToka, Hanpumep), cosgarT Oonblune AaBrneHus
HarHeTaHusl, ob6ragaloT GONbLUOW BbICOTOW BCACbIBaHWS W PAaBHOMEPHOCTHIO
nogayu, 6eckaBnTaLMOHHON paboTon. BUHTOBbIE HACOChl OTHOCATCS K Kraccy
POTaLMOHHbIX.
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MopLHeBbIe HAacCOChbl — UMEIOT CreayoLLne npeumMyLLecTsa: Heor-
pPaHUYEHHO BbICOKOE [aBfieHWe HarHeTaHwusl, He3aBUCMMOCTb OaBreHust OT
NPOW3BOAMTENBHOCTU, CMOCOBHOCTL CYXOro BCachbiBaHUSI.
HepocTaTku: HepaBHOMeEpHas nodaya nepekavymBaeMon XuakocTtu (Bubpaums
rMbKMX LWaHroB). Hamuume knanaHoOB HarHeTaHUs W BcacbiBaHWS 4acTo
NPMBOAMT K HapyweHno paboTbl Hacoca, 3HauyuTenbHble rabapuThl,
HEeNpUrogHoCTb AN paboTbl C 3arpsi3HEHHOW KMOKOCTbI, HEeobXxooMMOCTb
nogeoga napa B [HO, noaBepxeHHOCTb rugpaBnuyeckum ypgapam. B
nocneagHee BpeMs BblITECHAKTCA LI,eHTpO6e>KHbIMI/I HacocamMu.

Hacocbl noboro Tvna nmelT CBOK XapakTepuctuky, a beperosble

prGOHDOBOD,bI — CBOR, nepeceyvyeHmne JITUX  XapPakKTepucCctuk Oaet
npon3BognUTENbHOCTL MNpu AOaHHOM [OaBlieHUN HarHeTaHus. HamnquulAe
ycnoBuA Ha XapakKTepuctuke HacoCa — JITO pacyHeTHad TOo4Ka. Ha

XapaKkTepuUCTUKE Hacoca NpMBOOUTCHA Takke [OCTynHas (pacnonaraemas)
BbicOTa BcacbiBaHus. [lo cnocoby MOHTaxa Ha XMMOBO3ax 4alle BCero
npuMeHsieTcst ppaMOBCKMI  MOFPY)KHOW HacoC KOMOAE3HOro TWMa B KaXXAOM
rpy30BOM TaHKe; NPMBOA M HAcoC - B KONMOALE TaHKa.

CornacHo TpeboBaHunm MKX Bce Hacocbl OOIDKHbI UMETb YETKYHo
MapKMPOBKY O Ha3HayeHun, OUCTaHUMOHHOEe OoTkmoveHne. CeBegeHus o
Hacocax — cMm. HactaBneHue (P&A Manual).

KaButauusa: HapyLleHve pexuma BcacbiBaHWS: NOBbILLEHUE CKOPOCTH
noToka B KaHanax Mexay nonactsaMu NpuBOOUT K MOHWKEHUIO AaBreHus Jo
AaBneHunsi napoobpa3oBaHusi Npyu AaHHOW Temnepatype. [pu ganbHenwem
NPOABMXEHMN MNOTOKa My3blpbKM MNapa MrHOBEHHO KOHAEHCUpyloTca -
nony4aeTcs MuWKpoygap C MECTHbIM [AaBrfieHMEM [0 HECKONbKMX COT Mera
Mackanb — Hacoc paspyluaeTtcs. (LeHTpobexHble Hacockl). Mepbl: CHUXeHWEe
0bopoToB Hacoca.

MvapaBnuyecknn ypgap: Npu ONvHHLIX TpybonpoBogax v OonbLuown
CKOPOCTM MOPLUHA JaBfeHue noA4 [OHWWEM TMOPLUHSA MOXeT CTaTb
oTpuUaTenbHbIM — MPOUCXOANUT OTPbIB XUAKOCTU OT AHULLA NMOPLUHS: XXUOKOCTb
13 BcacblBatoLlero TpybonpoBoaa Yepes BCacCbiBAKOLMIA KranaH noctynaeT B
UUNUHOP, 4YTO W Bbi3blBaeT rugpaBnuyeckuin ygap. Mepbl: CHWXeHue
KonuyecTsa pabo4ynx Xo40B NOPLLHSA (MOPLUHEBbLIE HACOCHI).

Momnax — HeycTOMYMBLIN, HEHOPMarbHbIN, HEOONYCTUMbIA PEXUM
paboTbl Hacoca, Npy KOTOPOM NoJada M Hanop MoABepXKeHbl 3HAYUTENbHbIM
ObiCTpbIM Nepuoauyveckum konebaHuwsam. [omnax MOXeT COMNpoBOXAATbCS
WyMoM, ydapamMum B Hacoce U TpybonpoBoge. OTOT pexunm BO3MOXEH Y
HacocoB C xapaktepuctukon H-Q kak Ha pucyHke (H cHwkaeTca K ocu
OpOuHaT): Npyu nNepeceyeHMn xapakTepucTuku GeperoBoro TpybonpoBoaa B
TouKe Hppax
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H Hmax H Hma
Q Q Q
Hacoc TaHkepa Beperoson Hacoc+6eperosoi
TpybonpoBog Tpyb6onposog
OXeKTopbl: (CTPYMHbIE HACOCbl — MNAapOCTPYWHblE, BOAOCTPYMHbIE,

BO3OyXOCTPYWHbIE) WMEKT crnegylwue nonoxuTtenoHble kadectsa: 1)
OTCYTCTBME [OABWXYLLUMXCA 4YacTen; 2) HagexHocTb; 3) CnocobHOCTb
nepekaynmBaTb CUIbHO 3arpsi3HEHHYH >KWOKOCTb; 4) CnocoOHOCTb CyXoro
BcacblBaHus; 5) ObicTpoTa nycka; 6) paBHOMEpHOCTb nogayu; 7) GonbLioe
paspsbkeHue; 8) wManble rabaputbl; 9) npocToTta wu3rotoBneHus; 10)
CMOCOBHOCTL paboThl B 3aTOMIEHHOM COCTOSIHUN.

KOHCTPYKTMBHO rpy3oBblie TaHKU Noapa3fensioTcsi Ha aBTOHOMHbIE U
BCTpOEHHble. Mo JaBneHU0 — Ha HamopHble M MPOYHble. HanopHbI TaHK
MOXeT OblTb aBTOHOMHBIM WM BCTPOEHHbLIM, BblAEPXMWBaET AaBrieHne B
BepxHen yactn He Gonee 0,7 6ap (70 kla). MpoyYHbIN TaHK BblOepXuBaeT
naesneHve 6onee 0,7 6ap. [Mpo4YHbIN TaHK OOMKEH ObiTb ABTOHOMHbLIM.
ABTOHOMHbIV TaHK HE JOSPKEH BOCMPUHMMATL Harpy3ku kopnyca. BcTpoeHHbIn
— BOCMPMHMMA@ET 3TU Harpyskm U SBNAETCA COCTABHOW  4acTbio
KOHCTPYKTMBHOW MPOYHOCTU Kopryca. KOHKpeTHbI Tun TaHka Ans rpysa
ykasaH B kornoHke “f” 'm. 17 IBC. Onsa konoHku “f’ npumeHsaoTCca crneayoLlime
YCINOBHble 0603Ha4YeHUs:: 1=aBTOHOMHbI TaHK; 2= BCTPOEHHbIN; G=HanopHbIN;
P=npoyHbin. Hanpumep, 2G= BCTPOEHHbIA HaMOpHbIA TaHK. 3anorfiHeHue
Gannactom rpy3oBblX TaHKOB MNPOM3BOAMTCA TOMbKO Hacocamu Ansi
GannacTHblX TaHKOB, a TpybompoBO4 He [JOMKEH MWMMETb MOCTOSHHOMO
COefMHEHNs C TPy30BbIMM TaHKkamu (B 3TOM Cryvae MpUMEHSIeTCS CbeMHas
BCTaBKa).

pysoBble TaHkn Tvna 1G npegHasHaveHbl Ans NePeBO3KU rPy30B CO
cneaywowmmmn onacHoctamu: LCsy meHee 200 ppm 3a 1 yac npu BAbIXaHUn
(vHrangumoHHoe Bosgewncteue), LDs; meHee 200 wmr/kr, TemnepaTypa
BOCMnamMeHeHus meHee 65°C.

TaHkn Tvna 2G — onsa nepeBo3KM BCEX APYTUX XUAKOCTEN HAn1BOM.

TaHkn Tuna 1P — Ang nepeBoO3KU XWAOKUX TPy30B MOA AaBfeHUeM
6onee atmocdepHoro — Ao 2,8 6ap. (280 kla).

KoHTponb 3a nepenMBOM: Ha CTaguu COCTaBMEHUS rPy30BOro nnaHa
OOMmKHa ObITb ydTeHa MakcMManbHas TemnepaTypa B peice, obbem [T He
OOImKeH wncnonb3oBaTbes G6onee 98%. lNepen norpyskon A/6 onpoboBaHa
aBapunHO-NpegynpeanTenbHas CuUrHanMsauus o OOCTWXKEHUU 3a4aHHOro
YpPOBHs, 0 nogxoae k obvemy 98%, 0 NnoCTynneHun rpysa nocrne 3anofiHeHus
Ha 98%, 0 nogayve cornacoBaHHOro curHana ob octaHoBke MH 1 3akpbiTuUn
KITMHKETOB npuema rpysa. MakcumarnbHO JonyCTUMbIN 06bem 3anosniHeHns IMT:
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V=0,98 V pr/pL, roe V- o6beM OaHHOro TaHka, pr- OTHOCUTENbHAsA MnoT-
HOCTb rpy3a npu pacyeTHom Temnepatype rpysa (R), p.- oTHOCUTENBHAA NNOT-
HOCTb Fpy3a Ha MOMEHT norpysku, R — pacdyeTHasi Temneparypa, Npu KOTopou
AaBrieHve napoB rpy3a COOTBETCTBYET AABMEHUIO, HA KOTOPOE OTPerynMpoBaH
npegoxpaHuTenbHbln  knanaH  (pressure-relief  valve).  MakcumanbHO
OOMOSNTHUTESNbHBLIN 0OBbEM 3aMOSTHEHWS TaHKa ON1A KaX4oro 3HadeHus Temne-
paTypbl NMOrpy3kn, a Takke MakCMMarbHble 3Ha4YeHUsl pacyeTHON TemnepaTy-
pbl OOMKHbI ObITb YyKasaHbl B MepeyHe, oA0OpeHHOM AQMUHMCTpauunen
(15.14.7.3. IBC). 310 TpeboBaHMe OTHOCUTCS K rpy3am C AaBfieHWMEM MNapoB
6onee 1,013 6ap (101,3 klMa) npu 37,8°C. UHTeHcmBHOCTL norpy3ku (LR) He
OOJDKHa npeBblwaTth 3HaveHns LR= 3600V/t (M3/q), roe V — o6bem Hesanorn-
HEHHOro rpy30M MPOCTPaHCTBA, COOTBETCTBYIOLUIA YPOBHIO Ipy3a, Npu KOTO-
pom cpabaTtbiBaeT curHanusatop; t - Bpems (C), 3aTpadnBaeMoe ¢ MOMeHTa
nogaynm curHana 4O MOMEHTa MOSIHOro npekpalleHWs nogayn rpysa B TaHK
(15.19.8 IBC).

Tunbl rpy3oBbIX HacocoB M WX wucnonb3oBaHue. Hacochl
nogpasgensaTcad Ha obbemHble U kuHeTndeckne. O6bemMHble (MM Hacochl
BbITECHEHMS)  NOApas3gensdlTcs  Ha  BO3BPATHO-MOCTyNartenbHble U
MOPLUHEBBLIE; POTALMOHHBIE U BUHTOBbIE. KnHeTuyeckne nogpasgensiorcsa Ha
LEHTPOBEXHbIE U IKEKTOPbI.

MopwHeBble Hacocbkl 00N1agalT CNOCOOHOCTBLIO CyXOro BCachiBaHUS,
CMOCOGHbI co3daTb 3adaHHoe [AaBreHne. HepocTatku: Cumbl  UHEpLun,
fonbLune yTedkun, TUXOXOAHOCTb, HEMPUIOAHOCTb K paboTe ¢ 3arpsi3HEeHHbIMY
Xxvgkoctamu.  [ubkve  wnaHrm  noaBeprawTcs  Pe3kUM  «PbiBKaM».
McnonbayoTca npu 3a4ncTke.

PoTauuMoHHbIe U BUHTOBbIE UMEIT Marble rabapuTbl, paBHOMEPHYIO
nogavy, BbICOKOOGOPOTHbIE, 06naaalnT CNOCOBHOCTbIO CyXOro BCaCbIBaHUS.
HepocTatku: 3HaunTenbHble oceBble ycunus, Huskun KMQ — 3HauntenoHble
notepun Ha TpeHue. Mcrnonb3yoTes Ans nepekavyky BbICOKOBA3KUX NPOAYKTOB
(Tvna natokn).

LleHTpoGexHble — MOCTEMEHHO BbLITECHST MOPLIHEBLIE HACOCHI.
MpeumyLlectaa: paBHOMEPHOCTb nogauw, mManble rabapuTsl,
ObICTPOXOAHOCTb, MPOCTOTa YCTPOWCTBA, HadeXHoCTb B paboTe, manas
YYBCTBUTENBHOCTb K 3arpA3HEHVIO nepekadvnBaemon Xugkoctun. Hepgocratku:
3aBMCMMOCTb Hamnopa OT MoAauyn, OTCYTCTBME CyXOrO BCAaCbIBaHWS, HWU3KUN
KM npw wmanbix Harpyskax. [lpuMeHsloTcs B KayecTBe  pys30BbiX,
6annacTHbIX, 3a4UCTHBIX U T.A4.

lMepen Ha4yanoM BbIrPy3KM U3 Hacoca BbIMyCKalTCA BCe Napbl U rasbl
- ONA 3anofiHEHMS XWOKOCTLIO BCEX MONocTel Hacoca. 3aTem 3anyckaeTcs
npuvsod Hacoca. [lpu HacTynneHuuM npU3HAKoB KaBUTauMU HeEMeANEeHHO
CHU3MNTb 060POThlI MpMBOAA UMM MPUKPbLITb KNanaH B NWHUWM HarHeTaHusi. B
pexvMme KaBuTaLMM KpOME paspyLUeHUsl Koprnyca Hacoca MOXET NpOW3ONTU
BO3ropaHue MOALIUMHMKOB — TaK Kak OHU OXMaXOalTcsa MnepekadnBaemon
XMAKOCTBIO.
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dXeKTopbl — MOApasfensioTca Ha napo-, BOAO-, BO3OYLUHO-
CTpyrHble. [MpeumyllecTBa: OTCYTCTBUE OBMXYLUMXCA YacTeWl, HageXHOCTb,
nepeKavnBaloT CUITbHO 3aCOPEHHbIE XXUOKOCTU, HE 3arpsasHATcs, obnagatoT
CMOCOBHOCTBIO CyXOro BcacbiBaHUS, CO3A4aloT rnybokoe paspsikeHue, NpocTbl
B M3roTOBMeHUn, paboTaloT B 3aTOMIIEHHOM COCTOSIHUKU. HaxogsT wwmpokoe
NPYMEHEHNE B OCYLLUUTENbHbBIX, MOEYHbIX CUCTEMAX.

OCHOBHble TpeboBaHMA K XMMOBO3aM: MMETb MWHMManbHbIN
OCTaToK rpy3a B kKaxgom TaHke — go 100 nMTpoB Ha TaHK. XMMOBO3 NMOCTPOWNKM
1999 nmeet HeoTkauMBaemMble ocTtaTkn 20 NMUTPOB Ha TaHK — 3TO NepcnekTuBa
Ha Gyayuwee. [Ina oocTuxkeHNsa Takux TpeboBaHWi B KaXX4OM TaHKe XMMOBO30B
Tvna 1 1 2 (C ABOMHbIM AHULLEM) MMeeTCs COOpHbIN KOMoAeL, B KOTOPOM U
paboTaeT Hacoc. HekoTopble TaHKM MMEIOT YKITOH NanyObl K TakoOMy KOMOALY.
Mo HekoTopbIM rpysam TpebyeTcs mpogyBka HaAcocoB M TpybonpoBOoAOB Ha
Geper. B cBsi3n C BbICOKOM MNOXapOOMAacHOCTbIO MPMBOA Hacoca MWHoraa
yCcTaHaBnMBaeTcsi Ha nanybe. ®pamoBCKMA HAcoOC WMEET rmapaBfM4eCcKUi
npvBog BONMM3n Hacoca, a TpybonpoBoabl r'MApaBnvKn, NPOAYBKN U FPYy30BOM
CuCTeMbl pacrnonaralTcsd B waxTax.. LleHTpobexHble Hacocbl umeroT
CMOCOBGHOCTb K CpbIBY MOTOKA: Ha3blBAeTCH «KaBuUTauusa». OTO oOnacHoe
AIBMeHne, CBSA3aHHOE C MpeKpalleHneM nogayn u, kak cnegcreme — nogorpesy
NOALUMMHUKOB, KOTOpble oOXxnaxgalwTcs MOoTokoM rpysa. [lpu nossneHun
NpU3HaKoB KaBuTauuu (WwWym, BuBpauus, ruapaBnuyeckne yaapbl K T.M.)
CHWXeHne obopoToB obsa3aTenbHO. VIHoraa npasunamm TpebyeTcs ycTaHOBKa
aBapunHO- npeaynpeauTenbHOW CurHanusaumm o neperpese MNOALIMMHUKOB,
MeXaHW4YeCKMX NONIoMKax C aBapuMHOM OCTaHOBKOW HacocoB. Kaxabii Hacoc U
TpyGONpoBOA AOMKEH MMETb HYETKYH MapKMpPOBKY O €ro HasHa4YeHum.

CuctemMbl MOMKM M aerasaumm TaHKoB. [1py cMeHe rpy3a n Heobxo-
OVMOCTU MPOBEAEHUSA PEMOHTHbIX PaboT Ha XMMOBO3€ rNaBHOE BHMMaHue
yaensieTca BbINONHeHU0 Tpeboanuy npasuna 5A Mapnon 73/78: cBectn Kk
MUWHUMYMY BEpPOSTHOCTb 3arps3HeHus okpyxatowen cpenbl BXXB. Ha kaxaom
XMMOBO3€e umeeTtcs HactaBneHue no obopygoBaHuo 1 metogam, TexHomnoru-
YecKMe CXeMbl MOWMKM TaHKOB M cOayvm CMbIBOK Ha Geper. [Ing HeKoTopbIX rpy-
30B TpebyeTcs obssatenbHas npegBapuTenbHas Movika, BO3BpaT rasoB U3
rpy3oBOro TaHka Ha 6eper, goBegeHue cogepXaHus OCTaTKoB rpy3a B CMbIB-
Kax oo Tpebyemown 6e3onacHon KoHUeHTpauun. B gononHeHne k npobnemam
BO3[ENCTBUS HA OKPYXXaloLLYO cpeay U YeroBeka. (Mo TOKCUYHOCTU U peakLum-
OHHOW OnacHocTK), 0cobyo NOXapoonacHOCTb NPeACTaBMAT NPOAYKTbl Op-
raHuyeckon Hedprexmmun. Mo 3TUM NPUYMHAM YCTAHOBIIEHHbIE CUCTEMbI MON-
KM 1 gerasauum valle BCEro OTCOEAUHEHbI OT rPy30BbIX TAHKOB C MOMOLLbIO
CbEeMHbIX BCTaBOK: CTPOro cobnogate COBMECTUMOCTb MaTepuarioB npokna-
OOK 1 rpy3a, NMPUMEHSTb TOSbKO LUMAAHIMM CrneuvanbHO MapKMpOBaHHbIe Ans
aTux uenen. CMbIBKMA N MOKOLLME PacTBOPbl XpaHATCS B crnon-TaHkax. Ctaumo-
HapHble MOEeYHble MaluHbl B [T MMeT pabounin LMk — MOMKa BCerga goSmK-
Ha ObITb KpaTHOM ykaszaHHOMY uukny. Mocne npeaBapuUTENbHON MOWKM pas-
peluaeTcs NpogoSPKeHUe OKOHYAaTENbHON MOWKW U Aerasaumu nNpu BbINOMHe-
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HuM TpeboBaHuin npoueayp no movike (CDP) u copocy cmbiBok (SDP) vepes
nogsoAdHoe 3abopTHoe oTBepcTure. Oerazauunsa — ao 30% ot HIB.

FaszooTrBoAHble cuctembl I'T: JOMKHBI COOTBETCTBOBATbL NEPEBO3M-
MOMY Ipy3y — NO3TOMY ra300TBOAHAas cuctema MOXeT ObITb HE3aBUCMMOW AN
O[HOrO TaHKa, rpynnbl TAHKOB, MarncTpanu WM HECKOSbKMX Marucrpanemn.
MwuHumanbHble TpeboBaHUSA K ra3ooTBOAHOM cucTeme npuBoasTces B n. 17
IBC — kOnoHka «g» - s OTAENbHbBIX IPY30B M KOMOHKE «O» - AOMNOfHUTENb-
Hble TpeboBaHus. [a300TBOOHAsS CMCTEMA XMMOBO3a MOXET ObITb ABYX TWMOB:
6Ge3HanopHOro BhINycka MapoB W perynupyemoro Bbinycka napoB. Cuctema
6e3HanopHOro BbiNycka NapoB He UMEET HUKAKUX MPEensiTCTBUM, KPOME CWI
TpeHusi. Cnuctema perynmpyemoro BbiMycka NnapoB npefHasHadeHa anis cambIx
onacHbIX rpy3oB. [@30BbINycKHasi KOMOHKA [OSMKHA ObITb pacrnonioXxeHa Ha
BblcoTe 6 M oT nanybbl 1 10 M oT Gnuxanwero Bo3gyxo3abopHuka. MNpu cy-
TOYHbIX M3MEHEHUSX TemnepaTypbl KOMNEHcauMs MarbiX M3MEeHeHUn obbe-
Ma/gaBneHnst B TaHKax NpoucxoauT Yepes AbixaTenbHble KnanaHa (p/v valve),
a npw rpy3oBbiX onepauusix — 4Yepe3 npepbiBaTeny Bakyyma/gasneHus (p/v
braker). BbicokockopocTHele p/v valve (“paketa”) mMoryt HaxoguTcs Ha pac-
cTosiHum 3 M OT nanybbl, HO JOMKHbI ob6ecnednBaTb BLIOPOC CTPYU BBEPX CO
ckopocTbio He MeHee 30 m/c. [onoBKa ra3ooTBOAHOW KOMOHKU AOSMKHA npe-
OoTBpalwaTth NonagaHue BO BHYTPb Brark OT Henorodel, a Ansi rpy3oB C TeEM-
nepatypon Bcnblwkn MeHee 60°C — umeTb nnameracutenb. [@3ooTBogHas
cucTeMa [OfMKHa CaMOoOCYyLIaTbCsl B rPy30BOM TaHK. CUrHanmMsaTop BEpPXHEro
YPOBHSI rpy3a JoSKeH ObiTb HE3aBMCKMM OT CUCTEMbI KOHTPOJSi 3@ NEPENMBOM.
Mpn MuWHycOBOWM TemnepaType He pJonyckaTb o6pa3oBaHus nbaa B
nnameracuTensix.

BeHTnsiuma Xunbix nomeweHun. [nsa cBeaéHuss K min
BEPOSATHOCTU MoMNadaHusa ras3oBoro obnaka BHYTPb >KUMbIX MOMELLEHUN,
HapyXHble OTBEPCTMS XXWMOW HaACTPOMKM Ha nepebopke, obpalleHHOn K
rpy3oBoi 3oHe u 0,04% OT AnWHbI CyaHa B CTOPOHY KOPMbI, HE JOIDKHbI UMETb
OTBEPCTUN — UINIOMUHATOPbI AOJMKHbI ObITh rMyxue. Ecnv nmeetcsa kopmoBoi
y3ern rpy30BOro NogkrnoyeHunsl, To BO3Ayxo3abopHble OTBEPCTMS SOIKHbI ObIThb
3aKkpbITbl. LleHTpanbHas cuctema KOHOUUMOHMPOBAHWS OOMKHa ObiTb
nepeBefeHa B peXuM peumpkynsumn. He cMoTpsi Ha Heygo6CcTBa NOBLILLIEHUS
TemnepaTypbl M BIaXHOCTW, 9SKUMNAX [OOSMKEH OTHOCUTCS K 3TOMy C
NMOHMMaHWEM B LiENSIX NOBLILLIEHNST 6e30MacHOCT!.

Cuctema Bo3Bparta napoB. Ecnun TaHkep NMOCTpOeH Ans NepeBO3KM
TOKCUYHbIX TpPy30B, TO [ra300TBOAHas CuUCTEMa TaHKOB [JOMKHa ObITb
obopynoBaHa apmaTypow [Anisi nogcoefuHeHus TpybonpoBoda Bo3BpaTa
napoB rpy3a Ha OeperoBylo ycTaHOBKy. [logcoeanHuTenbHbIE y3nbl Bo3BpaTa
napoB Ha Oeper Takke npegycMaTpyMBalOTCA MpW MOrpyske rpy3oB C
AaerneHnem napoB 6Gonee 1.013 6Gap (101.3 «la npu Temnepatype
37,8°C=100°F). NMpu nepeBo3Ke okcvMaa NpoOnNuiieHa N CMecu oKcuaa aTuneHa
C OKCMAOM MpOonurieHa ra3ooTBOAHAsA CMCTEMA KaKOoro TaHka AOMKHA MMETb
obopygoBaHHOE KranaHoM CcoeduHeHue O BO3BpaTa MnapoB rpysa Ha
GeperoByto yCTaHOBKY.
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Bo3aylHble WNO3bl — ra3oHenpoHuLaemMsle ABEPU UMEIOT KOHCT-
PYKUMIO Mo HasBaHWEM «BO3AYLUHbIM LWM03». OTO ABOWHbIE ABEPU HA OOWH
TaMOyp Hapy>XHOro KOHTypa XWUIOW HaACTPOWKW. [paBumno nonb3oBaHUs BO3-
OYWHBIM LUI030M CBOAUTCS K MPOCTOMY TpebOOoBaHMIO: HE OTKpbiBaTb Cre-
OyloLLylo ABepb Moka He OyaeTt 3akpbiTa nepBasi. Ecnv umerotcs KnNMHoOBbIE
3agpaviku — UX UCnornb3oBaHme obsi3aTenbHO Npu yrpo3e NPOHUKHOBEHUSA ra-
30BOro obnaka B XUyt HaaCTPONKY.

[Mpn ogHOBpPEMEHHO OTKPbITbIX 0Deux ABepsix BO3QYLUHOMO LWM3a
anekTpoobopynoBaHue BHYTPM OaHHOro nomMeLleHus OOMKHO
obecTounBaTbCS.

Cuctembl 3amepa rpysa: B 'n.17 IBC MyuHumanbHble TpeboBaHus B
KOMOHKE «j» M3MepuTernbHble ycTponcTBa kopupytotca bykeammn O,R,C,l. O:
(Open) yctporcteo oTkpbiToro Tuna, R (Restricted) — nonysakpbiToro tuna, C
(Closed) — 3akpbitoro Ttuna, I(Indirect) — nytem KocBeHHOro 3amepa.
YCTPONCTBO OTKPBLITOrO TWnNa — Yepe3 3aMepHbIA M4YoK: BbIOPOC rasos
BO3MOXEH CO BCEW MIOWaan TaHKa. YCTPOWCTBO MONY3aKpbITOro Tuna — B
TaHK BBOAWUTCS Tpyba nog 3amepHbiM MOYKOM — BbIOPOC rasa BO3MOXEH
TOMBbKO C NOBEPXHOCTU TPybbl. 3aKkpbITOro Tuna — GrnokupyeT BbIOpoc rasa. K
TaknMMm yCTPOMCTBaM OTHOCSATCSH, Hanpumep, YCTPOMCTBa MOMNMaBKOBOrO TuMa,
3MNEKTPOHHbIE U MarHUTHblE AaT4YMKK, CMOTPOBLIE cTekna. BmecTo Hux moryT
NPUMEHATLCA aBTOHOMHblE YCTpoicTBa 6e3 BBOAa B TaHK: YCTPOMCTBO
B3BELUMBaHWUS rpy3a, pacxogomMepsl B Tpybonposogax v T.n.

YKasaTenu ypoBHA rpy3a B TaHKax. Kpome py4HbIX 3amMepoB rpysa
NPUMEHSAOTCH pasfnunyHble CUCTEMbl aBTOMAaTU4ECKOro U AUCTaHLUMOHHOIO 3a-
Mepa. 3aMepbl BPYYHYIO TPaaMUMOHHO MPOU3BOASATCA C MOMOLLBLIO PYNETKH,
OEepEeBSIHHOW KPeCcTOoBMHbI 1 oyTwWTOKa. PyneTka npegcrasnsieT cobon cranb-
HYH0 NEHTY C MeOHbIM TPYy3MKOM Ha KOHLUE. 3a «HOfMb» KannbOpoBKW MEHTHI
NPYHUMAETCH Topew, rpy3uka — gaxe AeneHus ugyt depes 1 cMm, ¢ pa3buskon
Ha 0,5 cM. C yKazaHMEM PacCTOSIHUSA OT «HOMs» Yepe3 Kaxabln meTp. Ons ns-
MEepeHUs YyPOBHSA rpy3a B Hayane norpysku (Mnv B KOHLE BbIrPYy3KW) pyreTka
onyckaeTcs B 3aMepHyo TPyOKy A0 AHuMLA rpy30BOro TaHka — criedpbl rpysa Ha
neHTe M ecTb OTCYeT B3nMBa. Ha cTtagum 3aBeplueHns 3arpyskm TaHka ypo-
BEeHb rpy3a usmepsieTca OepeBsHHON KPeCTOBMHOW, BBOAMMOW B TaHK 4yepes
CMOTPOBOMI FHOYOK: OTCYET MO KPECTOBUHE KannbpyeTtcs Takum obpasom, 4To-
Obl N3MepATb «MNyCTOTY», T.e. paccTosiHME OT YPOBHS rpy3a Ao nany6bl. Ka-
nmMbpoBaHHas AnvMHa KpecTOoBMHbI cocTaBnseT 2-2.5 M. PesynbTaTt okoHYaHus
3a4YMCTKN TPY30BOr0 TaHKa KOHTPONMpyeTcs (OYTLUTOKOM, MPeACTaBhsoLNUM
co0on NnaTyHHbIN NPYT Ha KoHUe nuHs. MpyT anvHon okoro 0,5 kanubpyeTcs B
CM, NIMHb HE JOIKEH HaKannuBaTb CTaTMYeCcKoe 3neKTpuyecTBo. B 3aBncmmo-
CTW OT MecTa pacnonoXeHns 3aMepHon TpyOku 1 CMOTPOBOIO fH0YKa OTHOCK-
TenbHO reoMeTPUYECKOro LieHTpa rpy30BOro TaHka «B nnaHe» (nepeceyeHune
anaroHanemn) Ha Kaxabll TaHK NPUBOASITCS NMOMpPaBky Ha KpPeH n anddepeHT.
Ecnn dyTwTok kannbpyetca ot «b6asbl» Ha CMOTPOBOM JOYKE, TO BBOAUTCSA
nonpaska Ha BbICOTY FOpPfiOBMHbLI BXOOHOrO Nioka B TaHK. Bce ot cpeactsa
NpUrogHbl A OTKPLITOrO M NoMy3akpblTOro cnocobos 3amepa rpysa.
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Onsa 3akpbiToro cnocoba samepa rpysa NPUMEHSIIOTCA pPasfuyHble
CUCTEMBI.
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MexaHun4yeckoe nonnaBKkoBoe YCTPOUCTBO.

K nameputensHon neHTe KpenuTcsa NonnaBokK, NepemeLLarolmincsa Ha
ABYX TPOCMKax, HaTAHyTbIX OT [JHMLWA TaHka [0 JiloKa MOnaBKOBOrO
ykasaTens, pacnoriokeHHoro Ha nanybe. B Hauvane norpyskum nonnasok
onyckaeTcs A0 AHMWA TaHKa W BbICTABMSETCA «HOMb» YyKasaTens YpOBHSA
rpysa. [lo Mepe wu3MeHeHuss B3nMBa MOMMABOK BCMMbIBAET, feHTa
HamaTbIBaeTCA Ha NOANPYXUHEHHbLIN G6apabaH. B cMOTPOBOM OKHE C PUCKON
CHUMAaeTCH OTCYET B3NMBA C OAHON CTOPOHbI MIEHTbI UNWN NYCTOThI — C APYron
CTOPOHbI NEeHTbl. [Ons OTAMYMa «B3NUB» HAHOCUTCH YepHbIM LBETOM, a
nyctota — KpacHbiM. BO Bpemsa MOWKM TaHka NOMMaBOK MogHWMaeTcs A0
BepxHen nanybbl, YUTOObI HE NOBPEAUTL €r0 CTPYEN MOEYHOW MaLUNHKW.

HepocTtaTok 3TOM CMCTEMbI 3aKmyaeTcs B TOM, YTO C U3MEHEHNEM
NNOTHOCTN >KMOKOCTU MEHSAETCA nNNnaByyYecTb MNoMnaBka, C W3MEHeHWeM
BA3KOCTM >XMAKOCTW MOSBNSAETCA M3MeHsLasnca ownbka 3a cyeT HanmnaHms
rpysa Ha NeHTy M MONfaBoOK, MPW M3MEHEHUW TemnepaTypbl U3MEHsieTCs
AnvHa neHTbl. Bce 3TM owwnbkM BMecTe B3ATble [alOT 3HAYUTENbHOE
OTKIOHEHVe B onpeaeneHun obbema rpysa.

AneKTpomMexaHM4YecKoe NnomnsaBKkoBoe yCTPOMUCTBO.

YacTnyHo 3TM npobnembl yCTpaHeHbl B cUCTEMe, B KOTOPOW BMECTO
nonnaBka YCTaHOBMNEH CEHCOop, K KOTOpOMY noaBoautca crnaboToyHoe
nutaHne. CepBOMOTOp yAepXMBaeT CEHCop MO €ero CurHanam Ha
OonpeaeneHHOM pacCTOsHUM OT YPOBHSA rpy3a. YOepXuBalowWwuini TPOCKK W©
kabenb NUTaHWA HamMaTbIBATCA Ha MPYXWHHbIN GapabaH. Pe3ynbTaT 3amepa
YPOBHS rpy3a MOXHO HabnoaaTth Yepes Npo3payHoe OKHO Ha BepxHew nanybe
u/vinn nepepasatb B [1YTO (MNocT YnpasneHus Mpy3oseiMmu Onepaumnsamn).

OneKTPOHHbIE yKa3aTenu rpysa.

BmecTo nogBWXHOMO CceHcopa BHYTPM TaHKa YCTaHaBnuBaeTcs
CTauMoHapHasi «a3Taxepka» CEeHCOpoB C pas3byMBKOM Ha  HECKOSbKO
BbICOKOUYBCTBUTENBHbIX y4acTkoB (A, B, C...G). Kaxabin y4acTok NoaknoYeH
K U3MepuTenbHOMY MOCTY YMHCTOHa. Pesynbrathl 06paboTkM curHanos
M3MEPUTENBHOrO MOCTa NepeaarTCa Ha UHAUKATOP, ANCTaHUMOHHO B [TYTO u
ApyrMe MmecTta KOHTpOrs.

MHeBMO-rnapaBnnyeckue ykasaTtenu rpysa.

He cmoTps Ha MHOXeCTBO «(UPMEHHbIX» Ha3BaHW TakUX CUCTEM
umeeTcs obLlee Ha3BaHWe ANS NoOON U3 HUX — «Ny3blPbKOBbIE N3MEPUTENNY
(Bubbler gauge). B ocHoBy paboTbl faHHBIX CUCTEM 3anoXXeH MPUHLMN KOM-
neHcaumn rmgpocTaTtu4eckoro AaBrieHnUsl NHEBMATUYECKMM MPOTUBOLABMNEHU-
eM. Ha nmoBepxHOCTU >XUOKOCTU rMapoCcTaTUYeCcKoe AaBIieHWE PaBHO HyIo, a
Ha rnybuHe oHO paBHO p=pgh (p= NNOTHOCTb XWAKOCTU, g= YCKOPEHME CUSb
TshkecTn). KOHCTPYKTMBHO CMCTEMA COCTOUT M3 BO3AYLUIHOIO KOMMpPEeccopa,
AatynkoB, U-obpasHbix MaHoOMeTpoB, TPyOOK B rpy30BOM TaHKe M mriactMmac-
COBbIX TPYBOK, COEAMHSALLNX KOMNPECCop, AaTYnKM 1 MaHoMeTpbl. Komnpec-
cop (oauH B paboTe, opyron — B rOTOBHOCTU) NOCTOSIHHO NOAAEPKMBAET 4aB-
neHve 6 kr/cm®, kKOTOpoe nogaeTtca K Aatymky. [laTuvk yctaHaBnuBaeTcsl no
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reoMeTpu4ecKoMy LIeHTPY TaHKa B NnaHe (4Ns UCKMIYeHUs BNNSHUS Ha Mno-
KasaHus kpeHa n andpdeperTta). Jatumk cocTouT U3 peaykropa U BO3BpaTHO-
3anopHoro knanaHa. OT nanybbl — He pgoxogsa 1 cM OO AHvwa —
yCcTaHaBnMBaeTcst TpybKa, Ha BEPXHUI KOHEL, KOTOPOW M MOAKIOYEeH aaTymk. B
HWKHEN 4YacTW COeOMHUTENbHOIO CTakaHa JaTyuka MMeeTcd wTyuep — Ang
NPUCOEOVNHEHNST «CUTHAINbHOW NMHUMY» K U-0BpasHomy MaHomeTpy. Ecnn B
TaHKe MMeeTCs XNOKOCTb, TO HA TAKOM >Xe YPOBHE 3Ta XMAKOCTb NPUCYTCTBY-
€T BHYTpM M3MepuTenbHON TpyOku. Bo3gyx OT komnpeccopa, npouas penyk-
TOp B faT4MKe, HAUYMHaAeT BbiQyBaTb XUOKOCTb U3 N3MEPUTENbHOM TPyOKM, Mno-
CTEMEHHO HapacTatollee AaBrneHue Yepes CUrHanNbHYK NIMHUIO BO3AENCTBYET
Ha maHomeTp. [Nocne penykTopa faBneHne BO3adyxa paBHO OaBNEHWIO BbINyC-
Kaemoro fbiMa CurapeTbl, HO N0 Mepe BblAABNMBaAHUS XUOKOCTU U3 U3MepU-
TenbHON TPyOKM OHO HapacTaeT. Korga gaeneHve B n3MepuTenbHon TpyOke
CTaHeT paBHbIM MMAPOCTAaTUYECKOMY AABIIEHNIO B TaHKE, TO My3bIpbKM BO3ayxa
HayHyT NogHMMAaTbCA Ha Bepx. B aToT MomMeHT U-06pasHbii maHoMeTp Byaet
nokasblBaTb rMapocTaTMyeckoe AaBrieHne, Hanpumep, B MeTpax BoA. CT.

Kpome rvMgpoctatmyeckoro [gaBneHust ctonba  KuOKOCTM, Ha
MOBEPXHOCTb XMOKOCTM B TaHKe OKa3biBalOT [JaBfeHue napbl AaHHOW
XWOKOCTN, BO3MOXHO WHEPTHble ra3bl W Hakannueawweecs [aBreHue
ny3blpbkoB BO3ayxa. [ns KOMMeHcauuMu «rasoBOro» AaBleHuMsi psigoM C
nepBbiM  OaTyMKOM  YCTaHaBMMBaeTCs BTOPOW  AaTyMK, K KOTOPOMY
noacoeouHseTca Tpybka, onyckawwasica Ha 50 MM Hwke nanyobl.
CuvrHanbHas NUHNS «ra3oBOro» AaTyuka NoAKNioYaeTcs KO BTOPOMY KOHLUy U-
obpasHoro mMaHomeTpa. MaHomeTp, OTKanuMbpoBaHHLIA NO B3NUBY, MOXET
UMEeTb BTOPYH LUKany-KybaTypy >XMAKOCTWU, COOTBETCTBYIOLLYI MOKa3aHUsIM
B3MnMBa (U3 KanMBPOBOYHbIX TAbNUL).

Ecnun BCcnomMHUTb, YTO atmoctepHoe aaeneHne paBHo 760 MM pT.CT.
unn 10.34 M, TO MOXHO paccuuTaTb LUKany B3fvMBa PTYTHOrO MaHoOMeTpa.
Honyctum, BbicOTa rpy3oBoro TaHka paBHa 10.34x2=20.68 M, TO PTYyTHbIN
MaHOMETP MOXHO OoTKanmbpoBaTb Kak 0.76x2=1.52 m. Otctoga 1 m B3nMBa no
pTYyTHOMY MaHomMmeTpy paBeH 1520 mm : 20.68 m =73.8 mm/Mm. PasymeeTcs, ons
KOMMEPYECKNX Lienen Takas TOYHOCTb ByaeT HegocTaTovHa. [loaToMy BMECTO
U-o6pasHoro maHomeTpa B [1YI'O ycTaHaBnmBatoTca ABe Npo3payHble Tpyoku
ONIMHOW OKOMO 2 MEeTPOoB, a B [OMOMHEeHWe K NepBbiM ABYM AaTyMkam Ha
Kaxabll  TaHK YyCTaHaBnMBaeTCs elle OAMH JaTuuMK, K  KOTOpOMY
npucoeguHsaeTca Tpybka anuHon 2050 MM Hwxke nanybbl. Bce Tpu gaTtumka
abConTHO OOUHAKOBbLI M B3aMMO3aMeEHSIEMbl, HO Tenepb OT KaXAoro TaHka
OTXOOAT TPU CUTHambHbIX NIMHUK: Fa30Basi, BEPXHAS U HWXKHAA (OT AHuwa), a
MaHOMETP WMMEET TOMbKO [Ba KOHLA — BEPXHWUA W HWXKHUIA. Bbixog oyeHb
MPOCT: CUrHamnbHble FMHUW MOCTOSIHHO MOACOEAMHEHblI K KOmfekrtopaMm C
camo3anopHbiMM KnanaHamu. Ha kaxabll TaHK MMeeTcs ABa MaHoMeTpa:
PTYTHBbIN U aHTUPU3HBIN. YOenbHbIN BeCc aHTudpmsa = 1.12. Moatomy 1m
BOAAHOro ctonba no aHTUPU3HOMY MaHOMETPY Ha LWKane MaHoMeTpa
cooteeTcTBYeT 13.6/1.12x73.8=896.1 Mm.



76
Tako macwTtad npubnuantenbHo Ha 10% MeHblle ecTecTBeHHOro 1 M
BO.CT., MO3TOMY TOYHOCTb U3MEPEHUSI MO aHUTUPPU3HOMY MaHOMETPY YXKe
paBHa +0,3 MM Ans B3nvBa U NycToT.

PTyTHbI MaHOMETP B HWXKHEWN YacTu NOACOEOVHEH K pe3ypByapy Co
PTYTbIO, aHTUMPU3HBIA MaHOMETP — K pe3epByapy C aHTUPU3OM.
lMonoxeHne pe3epByapoB QUKCUMpPYETCA TakK, 4YTOObl YpPOBEHb PTYTU MU
aHTUdpu3a coBnaganm ¢ Homem Lwkanel. He TpyaHo goragatbes, Y4TO MMeeTcs
yXXe ABe LkKanbl Ans M3MepeHus B3nuea: rpybas — no pTyTHOMY MaHoOMeTpy
(wkana 1) n ToyHaas — no aHTudpu3Homy maHomeTpy (wkana lll). Ob6a
MaHoOMeTpa MNOAKMNIYAKTCA K  KOMMeKtopaMm OAMHAKoBO:  JIMHUW  OT
pe3epByapoB CO PTYTbIO U @HTU(PU3OM — K HUXKHUM THE3OaM KOMMEKTOPOB, a
nvHUK OT Bepxa Tpybok (MaHOMETpPOB) — K BEPXHWUM rHe3dam KONNEKTOpPOoB.
Jdonyctum B TaHK NPUHATO npecHonm Boabl 1.5 M no B3anuBy. Torga no
PTYTHOMY MaHOMETPY pTyTb NoAHMMaeTcs BBepX Ha 73.8x1.5=110.7 mm, a no
aHTUpU3HOMy MaHomeTpy — Ha 896.1x1.5= 1344.2 mm. Hanpotms aTuX
YPOBHEN YXE MOXHO HaHecTu KybaTypy MpUHSATOM BOAbl B TaHK — MO
KanubpoBoyHbiM Tabnuuam (wkana V). lWkana |l gns kaxgoro TaHka
paccyMTbIBAaeTCs Kak MyctoTa MO PTYTHOMY MaHOMETpY: BbiCOTa TaHka —
Banue=nyctoTa. Wkana IV paccunTtbiBaeTca kak nycrota no aHTUGpPU3HOMY
MaHomeTpy (nyctoTta 2 meTpa). LLkana VI paccunTbiBaeTCs Kak yaenbHbIn BEC
XMOKOCTW, B MOMEHT Hadana mnoKasaHuh nycToTbl MO aHTUPU3HOMY
maHomeTpy. Lkana VII nokasbiBaeT yaenbHbIM BEC XUOKOCTU NO pesynbratam
M3MEepPEHNs rmapocTaTMYEcKoro AaBneHnst ctonda Xuakoctn mexay rnyookon
N cpegHen Tpybkamu. KOCBEHHO MOXHO crieguTb 3a TemnepaTypown rpyasa,
ecnvM OH Obin nogorpeT Mpu Mnorpyske: MO OKOHYaHUWM MOrpy3ku AenaeTcs
OTMeTKa (PakTU4eCKOoro ypoBHA MO aHTU(pM3HOMY MaHoMeTpy. Ha nepexoae
rpy3 OCTbIBaeT, ero obbem yMeHbluaeTcs, nyctoTa ysenuumMBaeTcs. Ha
noaxode K MopTy BbIrPy3KM BKIOYAETCA NOAOrPEB rpy3a U BMECTO U3MEPEHUS
TemnepaTypbl Fpy3a B TaHKe 4OCTAaTOYHO NOAHATbE YPOBEHb MO aHTU(PUIHOMY
MaHOMETpYy OO0 OTMETKW, CAENaHHOW MO OKOHYaHWM Morpy3ku. 10 Oyger
0603Ha4vaTh, YTO rpy3 NO4OrpeT A0 TeMMepaTypbl MPU NOrpy3Ke.

MOXXHO M3MepuTb OaBneHue ra3oB B TaHKe — Afs 3TOro0 pe3epsyap
aHTUPU3HOTO MaHOMETpa MOAKMYaeTCsa K «ra3oBon» Tpybke, a Bepx
MaHoMeTpa OCTaBUTb MOAKMOYEHHBIM K aTMOChepHOMY AaBMEHMIO.

[ononHnTenbHO K MaHOMETPaM ANSA KaXAO0ro TaHKa AaHHas cuctema
JaeT BO3MOXHOCTb yCTaHaBMNMBaTb aBTOMaThbl NPOrpaMMnUpoBaHus NOrpy3ku m
BbIFPY3KW, HO 3Ta TeMa BbIXOAUT 3a Npefenbl NOCTaBMeHHbIX 3a4ay.

MHeBMOrnagpaBnuyeckas cuctema ¢ amacparmMomn oKoso AHuLLA.

HaHHas cuctema camasi nNpoctasl U3 BCEX CUCTEM AUCTaHLUOHHOTMO
N3MEPEHUS YPOBHS IPy3a, HO KOMMEPYECKOrO NMPU3HaHMA OHa He nony4duna.
CvrHanbHasa nuHusA mMexay auadparmorn B rpy30BOM TaHke U MaHOMETPOM B
MYro sanonHeHa aHTUdpu3oM. [lokazaHWsi OOBLIKHOBEHHOrO MaHOMeETpa
KanubpyeTca B MeTpax BOOSHOro ctonba, C nocregyrolyMm nepecyeToMm B
haKTU4eCKyto BbICOTY B3nuBa no opmyne:

[aBneHne m BOA.CT. : y4.BeC = B3NuB
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Hanpumep, 1) maHomeTp nokasbiBaeT dasneHve 10 m Boa.cT. B
TaHke 6annact c ya. Becom 1.025. ®aktnyeckmin B3nue =10:1.025=9.76m.

3) MaHoOMeTp nokasbiBaeT 10 M BOA.CT. B TaHke O€H3WH C yAd. BECOM
0.76. daktnyeckuin B3nne=10:0.76=13.16 m.

HanbHehWwnM  COBEpLUEHCTBOBAaHMEM  [OaHHOM  cucTembl  Obina
yCcTaHoBka Auadpparmbl B ra3oBOM MpOCTpaHCTBe TaHka. [aBneHue crtonba
XMAOKOCTWU M ra3oBOro NMpoCTpaHCTBa nogknoyaeTcs K anddepeHumanbHOMY
MaHOMETPY — 3TUM CaMbIM WCKMOYaeTca owwunbka 3a cHeT OaBreHus umm
BaKyymMa B ra30BOM NpPOCTPaHCTBE.

YnbTpo3ByKOBas cuctema 3amepa ypOBHS.

Cwncrema paboTaeT No NpUHLMNLI Cy40BOro aXonoTa = nog nanybon u
Ha OHWLLEe TaHKa yCTaHaBnuMBalOTCA MO OAHOMY W3MNy4aTemnto U NPUEMHUKY
OoTpaXkeHHoro curHana. MNMognanybHbIn NpyueMonepeaaTymk M3MepsieT NycToTy,
a [JHvweBon-B3nvMB. B oboux cnydasx curHan oTpaxaeTcs OT YpOBHS
xuakoctu. [ycTtoTa+B3nuB=BbiCOTa TaHka. Ecnu nokasaHusa wnameputenen
NycTOTbl M B3NMBa MpPaBWIlbHbI, TO «BbICOTA TaHKa» OCTAETCS MOCTOSIHHOW.
[Mpn nM3meHeHUn «BbICOTbI TaHkay» BblgaeTcsl curHan ob oTka3e B cuCTeMe.
Cucrtema pabotaet Ha yactote 160 Mru, nutatowee Hanpsixenne 0.25 B, yto
akBMBaneHTHo 3.9 107 m k. OTa BennuMHA 3HAYUTENbHO HIKE 3Heprum
obpa3oBaHMs UCKPbl, CMOCOBHONM BbI3BaTb BOCMMaMEHEHWE MapoBO3A4YLLIHON
cmecu Nbbix HehTENPOAYKTOB (MMHMManbHasa aHeprus BocnnamMmeHenuns 0,2-
0,5 m [1x). To4yHOCTb NOKa3aHuin 3TOro ypoBHemMepa + 1 Mm.

PapgnoakTMBHbIe ypOBHEMEpbI.

MpuHumMn paboTbl AaHHOW CUCTEMbI OCHOBaH Ha UW3MEHeHUn
WHTEHCUMBHOCTU Y- U3MYyYEHUs MpU NPOXOXAEHUU yepes XuakocTb. [lepBble
MOLENM UCMoNb30BanM B KayecTBe WCTOYHUKA M3nyyvyeHusa kobanbt-60 ¢
nepvogom nonypacnaga 5 net. B panbHenwem WUCTOYHMK U3MEPEHUs Obin
3aMeHeH Ha uUe3nin-137 ¢ nepuopgom nonypacnaga okono 30 neT:
npevMyLlectBa nepeq kobanbToOM 3aknm4yaeTcss B TOM, 4TO 4eM Oonblie
nepuog nonypacnaga, TeM «Mmsirde» y-uanydeHue. He cMoTpsi Ha 3Ty 3aMeHy
norpeLwHocTs cuctembl octasanacs £10 mm go B3anmea 10 m. lNorpewHocTb
PYYHOrO M3MEPEHUS YPOBHS CYMTAETCH paBHON + 5 MM.

EMKoOCTHbIEe ypOoBHEMepbI.

B aTtonm cucteme wuaMepsieTcd €MKOCTb KOHAEeHcatopa, OfHoW
06KNagKom KOTOPOro CyXMUT BEPTUKamNbHBIN CTEPXKEHb, a Apyron — nepebopka
TaHKa. VIamepeHHast eMKOCTb Npeobpa3yeTcs B BbICOTY B3NMBA:

H-h

C-= C1 EE + C1
H

H — makcumanbHbI YPOBEHb XWOKOCTU (=BbICOTE TaHKa)

h — ypoBeHb XMOKOCTU B TaHKe

E — oTHoCcHTENbHAA AnanekTpuyeckas NPOHNLLAEMOCTb XUOKOCTH

C; — eMKoCTb KOHOeHcaTopa (cTepxeHb-nepebopka) npu OTCYTCTBUM

XXMOKOCTU B TaHKe

C+E — emkocCTb KOHAEHCATOpa NpU NONHOCTBIO 3aNOSIHEHHOM TaHKe

roe :
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C — emKoCTb KOHOEeHcaTopa npn NpoMeXxyTo4HOM 3Ha4Y€eHUN YPOBHA.

c-C,
C4(E-1)

MorpelwHoOCTb OaHHOW cCUCTEMbl BeCbMa YyBCTBUTEMbHA K ydeTy E,
NMo3TOMYy OHa MPUMEHSIETCA B KayeCTBE KOHTPONbHOM Ansi 6ornee TOYHbIX
cucTeM.

Opyrue ypoBHemepbl.

dupma «TEKCAC wuHcTpymeHT» paspaboTana cuctemy Aans
AVUCTaHLMOHHOIO WU3MEepeHus YpOBHA HedTenpoaykTtoB Ha nNpuHUMNe
OENCTBUS  MOBEPXHOCTHOFO HATSHKEHMST KUOKOCTU Ha  YyBCTBUTENbHbIN
anemeHT (Y3) ypoBHemepa. B kayectBe Y3 npumeHsieTca  Oyek,
M3roTOBMEHHLIN B BWAE HU3KOro uunuHapa. byek ¢ nomoubto
nepdopupoBaHHON INeEHTbl CBsi3aH C anektpoasuratenem. Ecnm  Gyek
MONMHOCTbI MOTPYXXEH B XWAKOCTb, TO 3eKTpoABuraTenb MNoAHMMAaeT ero
BBEPX.

OTtctopa h =

B MOMeHT Bbixoga OyiMKa M3 KWOKOCTM yBENMYMBAETCS HaTshKeHue
NeHTbl (3a cYeT OEWCTBUSI CUI MOBEPXHOCTHOIO HaTSXKEHUS) — BKMOYaeTcs
peneviHas cuctema M UKCUMpyeTCcs ONMHA NeHThbl, T.e. «NycToTa», KoTopasi
nepecYnTbiBaeTCs Ha «B3nMBy». [JaHHbIX O MOrPELUHOCTU HeT.

dupma «3nekTpony» paspabortana oToaneKkTpudeckun cnocob
N3MepeHns ypoBHA. B kauyecTBe 4yBCTBUTEMLHOINO 3fiEMEHTa UCMOMb3yeTcs
OTO3NIEMEHT M CTEepXeHb M3 KBapueBoro crekna guametpom 10 mMm u
anuHon 100-500 mMm. KoHel cTepxHsi MMeeT BuA KOHyca, B BEpXHeW 4actu
CTEPXXHS BMOHTMpOBaHa an. namnodvka 2 BT ¢ nutaHnem 12B. Ecrim Y3 B
BO3Qyxe, TO Nyd CBeTa OTpaxaeTCd OT KOHMYECKOrO KOHLA CTePXHSA |
nonagaet Ha ¢oTtoanemeHT. Korga KoHel cTepHs onyuleH cpabaTbiBaeT
pene un UKcMpyeTcsl NONOXEHNE CTEPXKHS.

Cncrtema nony4ymna LUMPOKOE pacrnpocTpaHeHWe npu M3MepeHUsIX
YPOBHSI arpecCUBHbIX XXWUOKOCTEN, T.€. XUOKOCTEN, CNOCOBHbIX K paspyLUEHUIO
AaTyYNKOB M3 OPYrnX MaTtepunarnos.

Pacxogomepbl — BMECTO W3MEPEHUS YPOBHEW C MOCHeaylLwmnm
nepecdetom B KybaTypy BCce valle MpUMEHSIOTCA  PacXO4OMEPbI.
Pacxogomepbl M3roToBnsAOTCA ABYX TUMOB: AN ONpPederneHnst Maccehbl
(maccoBble pacxogomepbl) wnM  Kybatypbl (OObEMHbIE pacxogomepbl).
MaccoBble pacxogomepbl ©onee CrnoXxHbl MO WM3rOTOBIIEHWIO, TaK Kak OHM
O[HOBPEMEHHO N3MepsT 06beM, BA3KOCTb M TeMnepaTypy nepekavynBaemomn
xungkoctn. dupma AO Cmut paspabortana cuctemy B-375 (yctaHoBneHa B
OMAHE). 310 0ObeMHbIi pacxogomep C norpewHocTbio +0,25% npu
npoussoguTenbHocTn TpybonposBoga ao 10 Thic. m>/uac. OagHoBpeMEHHO
cucTema onpeaensaeT OCpeaHEHHYO TeMnepaTypy ¢ ToYHoCTbio ao 0,1°C.

MmetoTca Moaenu BbICOKOTOYHbIX KOHTPOJSbHbLIX PacXxodoMeEpPOB C
norpewHocteto Ao +0,05% no obvemy, HO 3TO goporoe obGopygoBaHue,
KOTOpOe ucnonb3yeTcs Ha Gepery.
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CneumanbHble Tpe6oBaHua ( [n. 15 IBC) anda otaenbHbIX rpy30B:
MPW HanmU4uMKn CCbINIKM Ha 3TU TpeboBaHUS B KONMOHKe «o» n. 17 IBC moxeTt
noHagobuTbCca aBapunHO-NpeaynpeanTenbHas curHanusaums npegoTepalle-
HWs NepenuBa TaHKa. 3BYKOBbIE M CBETOBbIE CUrHarbl AOMKHbI NOAABATHCS
NPy OOCTVIXKEHUWN YPOBHS 3anosiHeHus Ha 98 %; ecnv NoBbILEHNE YPOBHS HE
npekpaTunock nocne 3anonHeHns Ha 98%; 0 nepenofnHeHnn TaHka - NPUBO-
OSTCA B AENCTBME aBTOMaTUYECKME KrnanaHbl NepekpbITUs.

CucteMbl KOHTpPONA TeMnepaTtypbl rpysa. Ha xumoBo3ax nmerotcs
NMoAorpeB un oxnaxpeHuwe rpysa. Cuctema nogorpeBa MoxeT ObiTb B Buae
3MEEeBMKOB Ha [JHWLLEe TaHKOB UNu B BuAe TennoobmeHHuka Ha nanybe. Kak
npv oxnaxgeHuu, Tak U Npyu NoJorpese AOMMKHbI ObITb CPeACTBa KOHTPONS 3a
TeEMNepaTypol rpysa u aBapuiHO-NpeaynpeguTenbHasl curHanusauua. Ons
KOHKPETHbIX rpy3oB cobniogatb TpedosaHus . 15 IBC, ecnu 06 aTtom ecTb
ccbinka B konoHke «o» . 17 IBC. A gns Takoro rpyaa, kak pactBop AMMOHMS
HUTPaT, MMEEeTCH OrpaHUYEeHNe Ha max Temnepartypy TEMNOHOCUTENS — MNpuU
Temnepatype 6Oonee 160°C pomkeH BblgaBaTbCs NpeaynpeauTenbHbIN
curHan. ABapuniHO-MpegynpeavTenbHad CUrHanmuaaums no  KOHTPOM 3a
rpy3oM Ha nepexone MOpPEM BbIBOAUTCS HA HABUrALMOHHbBIA MOCTUK.

dakTopbl 6e30MacHOCTM 3N. CcUCTeM. JnekTpoobopyaoBaHmne
XMMOBO30OB [OJDKHO COOTBeTCTBOBaTb TpeboBaHusm [n. 10 IBC, 4ytobbI
CBECTM K mMin BNUSHWE BOCMMaMEHSAOLWNXCA BewecTB WM  py30B,
BbI3blBAOLWMNX  KOPPO3Mo  anekTpoobopynoBanus. [poBoad,  m3onsuus,
MeTanfMyeckme 4YactM [LOMKHbl  OblTb  3alyMLleHbl OT KOHTakTOB C
BblgensiemMmbiMu razamu. MuHumanbHble TpeboBaHus M. 17 B KOMOHKe «i»
nmetoT obo3HadeHus: ¢ T1 no T6 knaccel Temnepatyp, 11A, 11B, 11C —
rpynnbl, K KOTOPbIM OTHOCKMTCA obopypoBaHune, NF — HeBOCMnamMeHsoLWniics
npoaykt (Non Flammable). Yes — Temnepatypa Bcnbiwku 6onee 60°C (c.c.).
No — TemnepaTtypa BCnbiwkn MeHee 60°C (c.c.). B konoHke «my» .17 IBC
npuMeHeHbl cokpawernus N,Z)Y. N — obo3HayaeT martepuanbl, KOTOpblE He
OOIMKHbI CNONb30BaTbCs Anst o6opynosanHus (cm. 6.2.2 IBC). Z — matepwmansl,
00bIYHO Mcnonb3yemble B afekTpoannapatype, HO UX, Hanpumep, cnegyet
3aKMOYNUTb B Kancynbl B LENsx NpeaoTBpaLleHnst KOHTakTa ¢ napamMmu rpy3os.
(cm. 6.2.3. IBC). Y — 6.2.4 (IBC) maTepuansl, KOTOpble crieayeT UCNonb3oBaTh:
obosHauveHnsa Y1, Y2,Y3,Y4,Y5. Ocobble TpeboBaHus K an. 06opynoBaHuio B
onacHbIX 30Hax, 9TO — T[pPy30oBble TaHKM, Tpybonposoabl, [HO,
3MNeKTpoABUraTenun Afisi NOrpy>XHbIX HACOCOB — B UCKIMKYUTENbHbIX Cryyasix
ONs cneumanbHO OroBOPEHHLIX Tpy3oB. B 3ToM cnyyae [oOmkHO ObITb
aBToOMaTU4eCKOe OTKMYEHMEe Hacoca nMpu  HU3KOM  YPOBHE  rpysa.
3asemneHve: aBTOHOMHble [T [OOMmkHbI OblITb 3a3emrieHbl Ha  Kopnyc.
Bentunauma [HO un rpy3oBoM 30HbLI: JBuratenu [OIMKHbl  ObiTb
pacrnonoXeHbl CHapPYXXW BEHTUIAUMOHHbIX KaHanoB. Kaxabil BeHTUNSTOP
OOIMKEH WMeTb [OCTaTOYHOE KONMWYEeCcTBO 3anyacten, M3 maTtepuarnos,
COOTBETCTBYIOLLUX NEPEBO3UMbIM IPY3aM.

18. XAPAKTEPUCTUKN MTPY30B
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MuHumanbHble TpeboBaHusa n.17 IBC B konoHke “0” obo3HavaroT

Homepa nyHKTOB [naB 15 w/unu 16, ccbinka Ha koTopble 00sI3bIBAET BbIMNOI-
HATb 9TU TpeboBaHMsA ONs KOHKPeTHoro rpysa. Hanpumep, Ankanbl (Ceg-Cg)
ccbinka=15.19.6: Tpebyetca obopyaoBaHNe BM3yanbHOW 1M 3BYKOBOW CUTHamnm-
3auumM O JOCTUXKEHUM TPY30OM BEPXHEr0 YPOBHS, NMpy cpabaTbiBaHWM KOTOPOW
nogasancd 6bl curHan o NPUBNVXKEHUN YPOBHS KMOKOCTM B TaHKE K YPOBHIO
ero obbiyHoro 3anonHeHus. Ccebinka Ha 'n. 16= 3kcnnyaTaunoHHble TpeboBa-
H1A. 16A= [lononHUTENbHbIE MEPbI MO 3aLLMTE MOPCKOW OKPY>KaKLLEN cpefbl.
B pononHeHve K 3TM CBeOEeHWUsIM O CBOWCTBaX XUMWYECKUX TPY30B MOXHO
obpatutbes k n. 18= Cnmncok XMMUYECKMX rpy30B, Ha KOTOpble AaHHbIA KO-
OEKC He pacnpoCTpaHAETCs. ATO CMUCOK XMMUYECKUX BELLLECTB, CBOMCTBA KO-
TOPbIX HE HACTOMbKO OmnacHbl, YTOObl HA HMX pacnpocTpaHsATb TpeboBaHWsA
Kogekca IBC. HekoTopble 3arpsasHuTenu kateropun D BHeECEHbI B 3TOT CMUCOK,
yTo ob6o3HauaeT obs3aTenbHoe BbiNorHeHue TpeboBaHun [Mpunoxerus |l
Mapnon 73/78. 3Hak «lll» obo3sHayaeT, 4yTo NpoaykT 6biN KnaccuuLmMpoBaH
KaK rpys, He OTHOCSLLMICSA K 3arps3HuTensam kateropun A, B, C, D. 3Hak kaTe-
ropun 3arpsisHUTENst B3ATbIM B CKOOKM ( )= HeobGXoaumbl AOMOSTHUTENbHbIE
OaHHble, a Noka YCroBHO MPUCBOeHa faHHasa kateropus. Hanpumep, AueToH
lll. Otmnerrnukonb D. 3Ttunenrnukonbauetat (D). Ona nonyyeHus Gonee
noapobHbIX cBefeHui Nporpamma pekomeHayeT crnegyloLlme n3gaHus:
BesonacHoCcTb Ha TaHKkepax-XMMOBO3aXx.
PykoBoacTBO Nno 6e30nacHOCTN TaHKEPOB-XMMOBO30B.
MexagyHapogHoe pyKoBOACTBO MO 0e30macHOCTU HedTSHbIX TaHKEPOB U
TepmuHanos (ISGOTT).
PyKoBOACTBO MO NEPEYHIO0 KOHTPOSbHbIX MPOBEPOK MEXAY CYAHOM 1 Geperom.
PykoBoacTBO no nepegaye HeTM € cyaHa Ha CyaHO.
Hactaenenue Il BO CLWA (Beperosown OxpaHbl CLUA).
PykoBOACTBO MO OYMCTKE TaHKOB.
CnpaBoyHuMk no 6e30MacHOCTM ra3oBO30OB W TaHKEPOB-XMMOBO30B. bropo
Bepurac.
PykoBocTBO No onepauusiv BepToneT/CyaHo.

19. CYOOBbIE OMNEPALMA
PacueTbl, CBsizaHHble C FPY30BbIMU Oonepauusimu.

CoBpeMEHHbIE XMMOBO3bl UMEIOT CUCTEMY aBTOMATUYECKOW MOrpy3Ku
N BbIrPY3KW, BCE XMMOBO3bl MMEIOT Ha BOPTY NnaH rpy3oBbiX onepauuin, ogob-
peHHbI AAMUHUCTpaumen n Tunosble crnydau 3arpysku. B mexagyHapogHOM
cBUOEeTeNbCTBE O NPUrogHOCTM cygHa Ans nepeBo3ku OXI (= onacHble XMMu-
Yyeckue rpysbl) HanMBOM AOMKHA ObITb caoenaHa OoTMeTKka O Hanmunm 0fo6-
PEHHbIX MMaHOB rpy30BLIX onepauuin. Jllobble onepaumm ¢ rpysom u 6anna-
CTOM AOSKHbl BbITb COrnacoBaHbl C 3TUMM NflaHamu. Bce ydacTHuku onepa-
LUUKN OOSMKHbI ObiTb O3HAKOMIEHbI C MriaHoM npeactosien onepauun. Obasa-
TeNbHO B35ATb MO KOHTPOJb: CKOPOCTb HanvBa, max. 4ONyCTUMbIA o6bem 3a-
MONMHEeHNs1 TPY30BOro TaHKa U pacdeTHyl TemnepaTypy rpy3a. CKopocTb Ha-



inBa B Ha4ane norpysku 1 Mm/c n max. CKOPOCTb Ha nobom aTane NOrpy3Kku

=7 m/c.
OnameTp Tpy6bI 1 m/c 7 mlc
JnM MM
3 76 17 m°/uac 119 m°/yac
4 100 29 203
6 150 66 462
8 200 114 798
10 250 180 1260
12 300 260 1800
nd®

Wnm no copmyne — 3600, roe:
4

d — BHyTpeHHU anameTp Tpybonposoaa, M
| — gnuHa atoro Tpybonposoga =1m
nnn~900r-d* (M*/uac)

MakcumanbHO AOCTYMHbIA OObEM 3anofiHEHWMsI TPY30BOrO0  TaHKa
(15.14.7.2 IBC)

V=0,98 V pr/py, roe:
V- 06bemM JaHHOro TaHka,
pr— OTHOCUTEMbBbHAsA NAOTHOCTL rpy3a npu pacyeTHon TemnepaTtype (R),
pL- OTHOCKTENbHAas NIIOTHOCTb rpy3a Npu TeMnepaType Ha MOMEHT MOrpys3ku,
R — pacuyeTHas TemnepaTypa, T.e. TemnepaTtypa, Npyv KOTOpPOW AaBleHue
NnapoB rpy3a COOTBETCTBYET AABIEHMIO, HA KOTOPOE OTPErynMpoBaH AaHHbIN
npenoXpaHUTENbHbIV KranaH.

Ecnu yctaHoBneHa cuctema npegoTBpaLleHnsi nepenonHeHnst TaHka,
TO WHTEHcuBHOCTb norpy3kn (LR) He pomkHa npeBbllwaTe 3HAYeHus,
BbI4YMCIEHHOrO No hopmyne:

LR = 3600 V/t (M*/4), roe
V — o6bem He3anofiHEHHOro rpy3oM MpPOCTPaHCTBa (M3), COOTBETCTBYIOLLMI
YPOBHIO rpy3a, Npu KOTOPOM, cpabaTbiBaeT curHanusarop,
t — Bpemsa (c), 3aTpadvBaemMoe C MOMEHTa Mofadyn curHana A0 MOMEHTa
MOMHOrO MNpeKpalleHnss Mnogayn rpysa B TaHK, Ha BbIMNOJIHEHME KaX4oro
nocrneaoBaTenbHOro AENCTBUSA, TAKOro Kak peakuusi onepaTopa Ha curHansl,
OCTaHOBKa HAaCOCOB M NePEKPLITUE KIanaHoB.

Mo OKOHYaHWM MOrpy3KM OenakwTcs 3aMepbl NyCTOT, TemnepaTypbl U
MAOTHOCTW rpy3a B KaXAoM TaHke. PesynbTaTtbl 3aMepoB 3aHOCATCH B creuu-
anbHbIn bnaHk. MamepenHasa nyctota/Ullage vcnpaensieTcst monNpaBKon M3 Ka-
nnbpoBOoYHbIX Tabnuy. o ucnpaBneHHoW NycToTe onpeaenseTca kybatypa
npy dakTnyeckon TemnepaTtype rpysa B TaHke. [Angd KoMMepYecknx 4OKyMeH-
TOB W CyOoOBbIX pacyeToB AeaBenTa, HagBogHoro Gopta, anddepeHTta, oc-
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TOMYMBOCTM U HaMpsXXeHWN B KOprnyce HeoOX0AMMbl CBEAEHWNSI O KONMYECT-
Be rpysa. K coxxaneHuto, noka He cyliecTByeT obs3aTtenbHon eanHOn CUCTeEMbI
mep. MNpocTon pacyeT «dakT. obbeM X pakT. MAOTHOCTb rpy3a = Macca» 3a-
MeHsieTca paboTon ¢ TabnvuamMm HeCcKomnbkUX cuctem. Ha xumoBo3ax valile
Bcero ucnomnbaytotrca Tabnuubl ASTM, ASTM-IP (ot cokp. American Society
for Testing Materials, Institute of Petroleum). Bce Tabnuubl npoHyMepoBaHbI 1
MMET 06BbACHEHNE C MPMMEPOM B Havarne Kaxaon Tabnmubl.

Hanbonee wuyacto ynotpebnswTtca cnegywowme Tabnuubl: Ne2 —
nepesog Temnepatypsbl t° B °C vnn °F. Tabnumua Ne3 — nnotHocTs APl npu
60°F. Ne21 — ygenbHasa nnoTHocTb (Sp.gr.) 60°/60°F. Ne51- nnoTHOCTbL Npu
15°C. Ne52 — rannoHbl n 6appenun CLUA, nmnepckme rannoHbl B nUTpbl.  Ne54
— k03hpmumeHT nonpaekn obbema. Ne56 — “Bec B Bo3gyxe”. Ne58 — rannoHbl
n 6appenu CLUA, nmnepckme ranmnoHbl B MeTpuyeckme ToHHbI. o npuxoay B
NMOpPT BbIFPY3KN M/UNN NO OKOHYaHMK BbIFPY3KM OOHOW NapTum rpysa 3amephbl U
noacyeTbl 4ENalTCH BHOBb.

MnoTtHocTb rpys3a: OTHOCUTENbHAsA MIOTHOCTb OOO3Ha4aeTcs Kak
Sp.Gr. 60°/60°F (Specific gravity) wmnn R.D. (Relative density). 3T0
OTHOLLIEHME MacChl rpy3a AaHHoro obbema npu 60°F k Mmacce Bogbl Takoro xe
obbema npu 60°F. 60°F =15,6°C. Moatomy ynotpebnsieTcst nnoTHocTb Density
at 15°C. NutpoBas nnoTHocTb — D at 15°C, BblpaxeHHass B nuTp/M°,
NpUMEHSIETCA ANs pacdeTa Maccbl rpy3a B Bakyyme. [Ona MCKMoYeHus
HeonpeaeneHHOCTN Macca B TakMX CryyasX ykasblBaeTcsl B eAMHMLAaxX Macchbl
c pobaBrneHvem «B Bakyyme = in vacuo», a B criefytollen ctpoke GnaHka
KONMMYecTBO YyKasbiBaeTcsa «B Bo3dyxe» (=in air). B amepukaHckon
NPOMBbILLNIEHHOCTK ynoTpebnseTtcs wkana APl (American Petroleum Institute)
OTHOLLEeHME Macca/obbeM, paccunTbiBaeTcs No opmyre:

141,5
API= — _1315
R.D. at 60°F

Mpumep cootHoweHui API, RD 60°/60°F, Density 15°C

APl GRAVITY Rel. Density Density
60 DEGF 60/60 DEGF (15 DEGC)
18,0 0,9465 945,9
21,0 0,9279 9273

Cnepnyet ob6patnTb BHMMaHME Ha TOT hakT, 4To npu yBenuyeHmumn API
ymeHbLuaeTtcst Density. MNpu obpalyeHnn ¢ noHaTusiMm obvem/volume n Konu-
YyecTBo/quantity, He06XoANMMO MMETb YeTKOe MOHUMaHME UCMONb3yeMbIX eau-
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HUL namepenus: barrels (of 42 Us gallons), cubic feet (cu.f), cubic metres
(cu.m), imperial and US gallons, tonnes of 1000 kg, tons of 2240 Ibs (dyHTOB),
tons of 2000 Ibs (cpyHTOB).

MnaHbl norpy3kn m BbIrpy3ku. OGecneyeHne KayecTBa rpysa wu
Ge3onacHOCTM BO3MOXEHO Ha kKanuTaHa. CocTaBneHue nnaHa norpysku
ABMNSETCA OOHMM M3 OTBETCTBEHHbIX 3TanoB nepeBo3ku. Ha 6opTy xumoBo3a
MHopMaLua o rpyse fOmkHa ObiTb B MOTHOM O6bEME — eCrniv 3TO He TaK — OT
norpyskm otkasatbcs. Ocoboe BHMMaHUe yaensTb COBMECTUMOCTU FPy30B U
maTepuanos — cMm. PykoBoactBo no cosmectumoctu. Ecnm B n.17 IBC
MMEETCS CCbINka B KOMIOHKE «O», TO CTPOro BbIMOMHATL 3TW TpeboBaHus. py3
He OOMmKeH 3aHMMaTb 06beM TaHka 6onee 98% BkMoYas «BOASHYIO MOOYLLKY»
TOMWMHON He MeHee 760 MM, y4ecTb MakcumarnbHyl TemnepaTypy B peunce,
YTOObI UCKIMIOYUTE BEPOATHOCTL Nepenuea. Npu cebinke B 'N. 17 KONMOHKa «O»
Ha n. 16 «BkcnnyaTaumoHHble TpeboBaHuSA» criegyeT Takke obpatutb
BHMMaHWe Ha HacTaBMeHWe MNo aKcnnyatauum, cogepxalleecs B PykoBoactse
no 6e3onacHOCTU TaHKepa (XMMudeckue rpyabl). [naHbl NOrpysku 1 BbIrPy3KU
OOMKHbl OblTb Yy BCEX 3aMHTEpPECOBaHHbIX NUL. YYaCTHUKOB IPY30BbIX
onepauun  O3HAKOMWUTb C AaHHbIM MNIaHOM (Meped Kaxaow onepauuen),
obpaTtue ocoboe BHMMaHME Ha onucaHue OU3nYeCcKUX U XMMUYECKUX CBONCTB
rpysa, Mepbl B Crfydae pasnvMBa W YTEYKM rpysa, MeponpuaTus Mo
npegynpexaeHnio CriydanHoro KOHTakTa mepcoHana C rpy3oM, KOHKPETHbIN
KOMMNIEKT 3alLMTHOW OoAexabl, CPeACTBa 3alUWTbl Na3 U OpraHoB AbIXaHus,
cnocoObl TylleHWs noxapa U CPeAcTBa OrHETYLIEHMs, Crnocobbl Mepekayku
rpysa, 3a4McTKu TaHKOB, Aerasaumv u 6annacTMpoBKM, CpeacTBa M cnocobbl
oka3aHua M1 B cnyyae KOHTakTa c rpy3omMm u ero napamu. Ecnu go Havana
Morpy3kM rpy3 Heobxogumo CcTabunuanpoBatb WK  MHIMOMpoBaTb, TO
rpysooTnpasutenb o6si3aH BblgaTe CBMAETENBCTBO O 3awmTe rpy3a. [lpu
OTCYTCTBMM TAKOro CBMAETENBCTBA IPy3 HE NMPUHUMATL K nepeBo3ke (n. 16.2.3.
IBC). Ecnn Bsi3kocTb rpy3a npu 20°C npesbiwaeTt 25 m [Ma -c, To B rpy30BOM
OOKYMeHTe AormkHa ObITb ykazaHa Temnepartypa, npy KOTopon rpy3 obnagaet
BsI3KoCTbto 25 M Ma -c (n. 16.2.6. IBC).

Cuctema Bo3BpaTta napoB. [Ind oTgenbHbiX rpy3oB Tpebyetcs
umeTb obopygoBaHMe [Onis BO3Bpata nNapoB rpy3a, (Hanmpumep, oOkcua
nponuneHa). B Takom cnyyae rasooTBogHas cucTemMa [OSKHA WUMETb
coevHeHVWe C KnanaHoMm, Bxopsiee B y3en 6eperoBoro coeavHeHus.
BosBpat napoB Ha Geper TpebyeTcs npu nepeBo3Ke TOKCMYHbIX MPOAYKTOB
(15.12.2 IBC) u rpy3oB ¢ aaeneHuem napos 6onee 1.013 6ap npu 37,8°C (B
nocregHem cnydae B MexayHapogHOM CBUAETENbCTBE O MPUrOOHOCTU B
pasgene «YcrnoBusi MepeBO3KM» OOMKHO OblTb  yka3aHO [OaBrieHue
cpabaTbiBaHUst NpegoxpaHuTensHoro knanaHa)(15.14.1 IBC).

KoHTponbHble npoBepku nepepn norpyskoun. lNepen Hayanom no-
rPy3ku NpoBepuTb cpabaTbiBaHME CUrHaNM3auun BEPXHErO0 YPOBHS py3a B
TaHKax M CUrHamm3aTtopoB CUCTEMbl NpegoTBpaleHus nepenvea (15.19.4
IBC). Ecnn rpys TpebyeT nogorpesa, To ydeamTtbcs B cpabaTbiBaHUN CUrHANK-
3auum NpegenoB min 1 max TemnepaTypbl rpy3a u TennoHocutens. Ecnv rpys
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MOXET MOABEPrHyTbCA KpUcTannuaaumu, TO OTperynupoBaTb M NPOBEPUTb
HaCTPOWMKy ABYXKOHTYPHOro nogorpeBartens. Ecnv rpys TpebyeT oxnaxgeHus,
TO MpoBepuTb PaboTy AaT4YMKOB TEMMEepaTypbl Y OHULLA U B BEPXHEN 4YacTu
TaHka. [pu oTpuuaTtenbHOM TemnepaType BO3fdyxa MNPOBEPUTb OTCYTCTBUE
nbga B MraMeracutensax rasooTBOAHbBIX KOMOHOK. B npepbiBaTensix gasne-
Hue/BakyyMm (p/v braker) 3ameHuTb B yNnOTHUTENSAX BOAY Ha aHTUdpu3. Ecnn
nmeetca CUI — Tarkke 3ameHuTb B nanybHom ynnotHutene (deck seal) Boagy
Ha aHTMdpK3. MNMpu nonoxuTensHoM TemnepaType yoeanTbCcsi B HANU4Mm Boapl
B 9TMX YNIOTHUTENSX 40 TpebyemMoro ypoBHs (No Bogomepy).

Ucnonb3oBaHue obopyaoBaHus KOHTpPOnS. Cuctemsl
ONCTaHUMOHHOIO 3aMepa BaXKHENLLMX MapaMeTpoB rpy3a, BOCMIaMEHAEMOCTH
N TOKCMYHOCTU UMEIOT BbIBOA aBapUAHO-NPeaynpeanTenbHOM CUrHanusaummn B
nynbT YNpaBfeHUsl TPy30BbIMW OnepauusMu U Ha XOO4OBOWM MOCTUK. [lpu
cpabaTbiBaHMN aBapUNHO-NPEAYNPEeanTErbHON CUrHanu3aumMm «nepenvey
unn obHapyXeHne TOKCUYHBbIX MapoB rpy3a B CMEXHbIX MOMELLEHUSIX WIn
TaHKax 4BOViHbIX 6OPTOB M ABOWHOIO AHa — 00BSABUTL OOLLECYLOBYIO TPEBOTY
C YETKMM YKa3aHMEM «OMaCHOCTU» U MecTa OOHapyxeHusi. TpeboBaHuA K
OBHapYXeHMI0 TOKCUYHbBIX U/MN BOCMNaMEHSALWNXCA NapoB AN KOHKPETHbIX
rpy30B NpuBeAeHbl B KONOHKe «k» . 17 IBC.

Onepauum nNo ouucTKe WU pAerasaumum TaHKoB. Cuctema MOWMKM
TaHKOB Ha XMMOBO3ax 3aBWUCUT OT Tuna nepeBo3nMbIX rpy30B. OObIMHO
cucTeMa MOWMKM TaHKOB BKMOYaeT B cebsi MOEYHbI Hacoc, MOoforpeBaTerib,
MOEYHbIe MaLLVHKW, TpybonpoBoz CUCTEMBbI MOWIKU TaHKOB.
[Mpon3BooUTENBLHOCTL MOEYHOro Hacoca, MoAorpeBaTenss U MOEYHbIX
MalUMHOK [OJPKHA ObiTb OAMHAKOBOW. MoeyHble MalUUHKM MOryT ObiTb
NMEpPEHOCHbIMM  UNU  CTaumMoHapHbiMU. B cuctemy BXOAWT OTCTOVHBLIA U
cbopHbIv cnon-TaHk. Onepaumm No NCMOb30BaHMIO CUCTEMbI MOVKU FPY30BbIX
TaHKOB CBefEHbl B TEXHOMOMMYECKYHO CXEMy, KOTOpas Mo OTBETAM «Aa» WIu
«HET» NMPMBOAUT K HOMepY npouenypbl — No monke CDP, no caaye cMbIBOK Ha
6eper — SDP. lNpoueaypbl HEOOGXOAMMO BbINOMHATL B MOCNE0BATENbHOCTU
CBEpXy-BHU3 MO onepaunsiM, OTMEYEHHbIM X B KOJIOHKE, COOTBETCTBYIOLLEN
Homepy CDP wnu SDP. TlpumeHeHne abcopbeHTOB, yBnaxHutenen wu
OETepreHToB B CTPOrOM COOTBETCTBMM C YycroBusiMM HactaBneHusi no
meToaam u obopygosanuio (P & A Manual).

Oerazauusa I'T (8.5 IBC). Heobxoanma gns Toro, 4Todbl CBECTU K Min
OMNacHOCTK, CBA3aHHbIE C pacCeNBaHMEM BOCMTAMEHSIIOLLMXCS UMM TOKCUYHBIX
napoB. [erasauuto nepBoHayanbHO NPOBOAUTL Yepes BbiMyCKHbIE OTBEPCTUS,
pacrnonoXeHHble Hag nanybon He MeHee 2 M, CO CKOPOCTbIO BbIMyCka NapoB
He meHee 30 M/C — 3Ty CKOPOCTb MOAAEPKMBATL Ha NPOTSKEHWUM BCErO MpPO-
uecca gerasauuun. Mo goctmxkeHnn koHueHTpaumm napoB 40 30 % HwKHero
npegena BOCMMAMEHSEMOCTU U €CNN KOHLUEHTpauuss TOKCUYHOCTM MpoAdyKTa
He npeacTaBnsieT CyLWeCTBEHHOW ONacHOCTM — Aerasaumio MOXHO BO30OHO-
BWUTb Ha ypoBHe nanybbl. BeinyckHble oTBEpCTMS Aerasaummn (BbICOTOM 2 M OT
nany6bl) MoryT ObiTb CTaUMOHaAPHLIMK UMW NEPEHOCHBLIMU, MOCNeAHMe ycTa-
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HaBMBaAKOTCA HA MOeYHble JTI04YKMN B 3alUMTHOM KOMIMJIEKTE U CpeacTBax 3a-
LLINTbI OpraHoB AblIXaHUA U rmaas.
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PerynupoBaHue coctaBa cpeAbl rpy30BbIX TaHKOB.

NmeeTca ueTbipe cnocoba perynvpoBaHWsi coctaBa aTtMmocdepb! B
rpy30BbIX TaHKax: 1) mHepTM3auus; 2) co3gaHve usonupyrowero cros; 3)
ocyLueHve; 4) BEHTUNMpPOBaHME.

MHepTtusauus: ecnm B [naee 15 Kopekca IBC nmeetcst TpeboBaHme
006 uHepTU3auMKW, TO WHEPTU3auMs FPy30BbiX TAHKOB, CBHA3AHHbLIX C HUMMW
TpybonpoBoAoB NPOM3BOAMTCS razamu, He BCTyNaloLMMK B peakumio C rpy3om
— MHEPTHbIM ra3oMm WM a3oToM. 3anac MHepPTHOro rasa Mnu asoTa AOMKeH
ObITb JOCTaTOYHbIM ST KOMMEeHcauuMM ecTecTBeHHOW YyObinu rasoe, a
AaBreHne B rpy30BbIX TaHKax OOMKHO ObiTb He MeHee 0,07 6ap (7 klMa) n He
bonee gaBneHus, Ha KOTOPOE HAaCTPOEH NPEAOXPAHUTESbHbIN KranaH.

Co3pgaHne M30nMpyoLEro criosd — 3TO 3arofiHEHWE rPy30BOro TaHka
XWOKOCTbIO, ra3oM WM napamu, OTAensloWwMMKM rpy3 OT Bo3gyxa. [ns
noadepXaHusi TaKoro COCTOSAHMS JOSPKEH OblTb 3anac, KOMMEHCUPYHOLLUA
€CTECTBEHHYIO YObIb  M30MMpyloWero cnos. TonwmHa  M3oNUpYoLen
XWOKOCTU [OImkHa ObITb He MeHee 760 MM no BeicoTe. Takke TpebyroTcs
CpeAcTBa KOHTPONSA cocTaBa atMocdepbl.

OcylweHne npousBOAWUTCS  3arofHEHWEM TPY30BOr0 TaHKka MU
NoACOEeAMHEHHbIX K HEMY TPyBOMPOBOAOB OCYLUEHHbLIM ra3oM Mnu napamu c
Toukon pocbl -40°C mnm HuXe npu atMmocdepHoM gaeneHun. Heobxoanmbl
CpeActBa Ans nNoadepXaHWst Takoro COCTOsHMSA. Toyka pocbl — 9TO
Temnepartypa, Npu KOTOpol abComnTHOEe cogepkaHue Bnarn B BO3ayxe
COOTBETCTBYET [ABMEHUI0 HacbIWeHHOro napa. [Ons nwobon Temnepatypbl
M3BECTHO KOMMYECTBO MapoB [0 MOMHOrO HackiweHusa. Hanpumep, npu
Temnepatype 4.5°C B 1 kr Bo3gyxa MOXeT cofepxaTbcs He bonee 6 rpamm
Bnaru, 10°C - 8 rpamm, 15,5°C — 11 rpamm, T.e. npuMepHO Ha Kaxable 11°C
nepenaga TemnepaTypbl KONMMYECTBO Bnaru yaBauBaeTcd. [donyctum, B
nongeHb npu Temnepatype 15,5°C abcontoTHas BRaXHoCTb paBHa 8 r/kr
BO3OQyxa — OTHOCUTENbHasi BRaXHOCTb paBHa 8/11=72.7%. K Be4epy
TemnepaTypa Bo3gyxa ynana go 10°C. oTHocuTenbHasi BRaXHOCTb paBHa
8/8=100% - HaunHaeTcs koHaeHcauus. K yTpy TemnepaTypa ynana go 4.5°C —
Kakablll Kr BO3gyxa ocBoboauncsa Ha 2 © OoT MapoB BoAbl B BUOE POCHI.
Temnepatypa, Npu KOTOPOW BO3OYX HACbILLEH OO OTHOCUTENbHOW BRaXHOCTU
100%, n Ha3bIBaeTCs TOYKOW POCHI.

BeHTunoposanve —  Npou3BOOUTCA  MPUHYAWUTENbHLIM UK
€CcTecTBeHHbIM NyTeM. [pu yaaneHun TokcmdHonm atmocdeps i o 30% ot
HIMNB BeHTMNMpOBaHWE NPOU3BOAMTCS B 3alUTHOM KOMMIEKTe u4epes
CTaLMOHapHbIE UIN NEePEHOCHbIE BEHTUMSLMOHHBLIE KOMOHKM BbICOTOW 2 M OT
nanybbl. [lepeHOCHble KOMOHKU YCTaHaBMMBAKOTCA Ha MOEYHbIE [HOYKM
rPy30BbIX TAaHKOB.

TpeboBaHMsA K perynMpoBaHU0 CcoCTaBa Cpefbl Mpu MepeBo3ke
KOHKpPEeTHbIX rpy3oB ykasaHbl B [naBe 17 Kopgekca IBC B KonoHke «hy:
Inert=nHepTn3auus, Pad=m3onupyowun cnom xmakoctn unm rasa (padding),
Dry-ocyweHune, Vent= ectecTBeHHas Unu NpUHyauTENbHAst BEHTUNALMS.

Ucnonb3oBaHue u nogaepxaHMe MHEPTHbIX aTMocdep.
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HeobxooumMocTb MHEPTM3auuM TpPy30BOrO TaHKa YKasbiBaeTcs B
.17 IBC — konoHka «h». MNMogpobHble TpeboBaHWs K cocTtaBy aTMocdepbl
cm. n.9 IBC. B psige cnydaeB nHepTM3auum MoXeT notpeboBaTbcst B MoMe-
LLIEHUSIX, PacMoOSIOXEHHbIX BOKPYr AAaHHOTO TaHKa. Yalle Bcero ncnonb3yeTcs
a3orT, uHorga — CUI. MNpwu nogaye asota ¢ Gepera Ha cygHe OommkeH ObiThb 3a-
nac asoTa gJfis NonosnHeHust yteyek Bo Bpemsi nepexoga. CUI o/6 cnocobHa
NMOCTOSIHHO noaaepxusatb gaeneHne He meHee 0,07 6ap (7 kMa) n He Bbiwe
OaBIieHns, Ha KOTOPOe HacTPOeH NpegoxpaHuTenbHbI Knanad. [Ans nogaep-
XaHusi Tpebyemoro coctaBa aTMocdepbl B TaHke OOMKHbl ObiTb CpeacTBa
KOHTpons. Ecnn a3oT ucnonb3yeTcs B Ka4ecTBe OCyLUaloLero BellecTsa, To
TpeboBaHus no aaenexHuto — kak B CUI. NHorga TpebyeTca aBTOMaTMdeckoe
nogdepXxaHue CoaepXXaHus KMcrnopoga B ra3oBov cpege TaHka He 6onee 0,5
% (06.), a gna gp. rpy3oB TpebyeTcsi TEXHUYECKM 4mucTbii as3oT (99,9%)-
15.8.27 IBC.

KoHTponb 3a Bxogom B NTHO u 3akpbiTble nomelieHus. B aTux
NMOMELLEHNSX MOXeT ObiTb nobas M3 OnacHOCTEN: BOCMNaMEHSALWAscs U
TOKCMYHAA cpefa M HegocTatok kucrnopoga. NHO gaBnseTcs MCTOYHWKOM
MOBbLILLEHHON ONACHOCTU, T.K. U3-32 BO3MOXHbIX MPOTEYEK MOXET CKOMUTLCH
onacHasi KOHUeHTpauusi rasoB. lcnonb3oBaHue BeHTMRAUMM [0 BXxoja -
0b6si3aTensHo. KanuTaH OOIKeH ncnonb3oBaTtb nepcoHarbHble
razoaHanusatopbl. Yepes cornacoBaHHble NMPOMEXYTKM BPEMEHM MPOBEPSATb
cBA3b. 3abnaroBpemMeHHO paspaboTaTb nnaH OEeWcTBUA Ha  cryyan
cpabaTbiBaHus aBapUNHO-NpeaynpeanTensHON curHanusaumu: no
COAEPXXaHMKO OMacHOM KOHLUEHTpauum MapoB rpysa, HegocTaTka Kucrnopoaa,
noBbILLEHMN TemnepaTtypbl nogwunHukoB. B THO cnepyeT npepycmoTtpeTb
KOMMMEKT cnacaTenbHbIX AblXaTenbHbIX annapaTos.

Bxog B 3akpbiTble MOMELLEHMS PEryNspHO MOCELlaemMble BO BpeMms
rpy30BbIX Onepauumn - C paspewweHuss BaxT nN/K, MNOCNe BKIYEHUS
BEHTUNALUMK, aHanusa aTmocdepbl, C MWCMNONb30BaHWEM MEPCOHAarbHbIX
rasoaHanusaTtopoB. be3sonacHoe cogepxaHue yrneBogopoaHbix napos 1% ot
HMB.

Bxopg B rpy3oBou TaHk, kopdepaam, TaHK ABONHOro AHa U T.M. TONbKO
rnocrne TOro, Kak OTBETCTBEHHOE IMLO KOMaHOHOro cocTaBa Bblgano
cooTBeTCcTBYyloLee pa3peweHne (Entry permit), ygoctoBepuBLIMCE, 4TO
atMmoccpepa 6GesonacHa. Bo Bpemsi npebbiBaHMS noged B 3aKPbITbIX
nomeLleHnsx 3deKTMBHOE BEHTUITMPOBAHNE LOIMKHO ObiTb GecnpepbIBHBIM.
CreuuanbHbli cnacaTenbHbIN JIMHb U CHaPShKEHWE AOMKHbl ObiTb rOTOBbI K
HemeaneHHOMY MCNonb30BaHM. Ecnn BO3MOXHO — UMETb pe3epBHbIN A0CTYN
B 9TO ke nomeweHne. OTBETCTBEHHOE MLO KOMaHAHOro cocTaBa [OJPKHO
HaxoguTbCca BONMM3M OT Bxoda BCe BpeMsi MpebbiBaHMs nogen M MMETb
HernocpeacTBeHHbIN KOHTaKT ¢ paboTtaowmm. B aBapuiHom cnydae
OTBETCTBEHHOE IULUO OCTaeTCs y BXoda, a B MOMELLEHWEe HanpaensiTcs
cnacaTenw.

Ucnonb3oBaHne o6opyaoBaHus oOHapyXeHusi ra3oB u oéopyno-
BaHuA 6e3onacHocTu. lNpexae Bcero gaHHoe obopyaoBaHNE OOMKHO MOCTO-
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AHHO HaxoAUTbLCA B UCMPaBHOM M paboyem COCTOosiHUKM. ITO AOCTMraeTcs
CTporMm CcOOMOAEHNEM 3aBOACKMX WHCTPYKUUIA MO yxody, MpodunakTuke,
KOHTPOSbHBbIM MpOBEpKaM M kanubposkam. [poBepkn paboTocnocobHOCTU U
UX pes3ynbTaT 3anucbiBaTb B CYAOBOW XXypHan u B Tex. nacrnopt obopynosa-
HUSI.

YpaneHue oTxoaoB U cMbIBOK. [punoxenne IV Mapnon-73/78 — aTo
npasuna npegoTBpaLleHns 3arpa3HeHnss CTOYHbIMM BOA4aMu C CyAaoB: cbpoc
3anpeLleH ¢ y4etom mcknodenuin (Mpasuno 9). Kpome cnyvaes, korga:

A) cyaHo cOpacbiBaeT M3MernbyYeHHble U 06e33apakeHHble CTOYHble BoAbl Ha
paccTosiHun 6onee 4 munb oT BGnunxkanwero 6epera, UMM HEU3MENbYEHHbIE U
Heobe33apaXkeHHble Ha paccTosiHuM Gonee 12 munb oT dnvxkanwero 6epera,
CKOPOCTb He MeHee 4 y3noB, cOpoC NpOM3BOAMTCA HE MrHOBEHHO, a
NOCTENEHHO.

B) Ha cygHe pelicTByeT ycTaHOBKA No 06paboTke CTOYHbLIX BOA.

C) ecnu cTo4Hble BOObI CMELLAHbl C APYrMMM OTXogamu, To cbpoc no Gonee
CTPOrMM NpaBuniam.

MpaBuno 9. UcknoueHus:

A) cbpoc B uensix obecneyeHna 6e3onacHOCTM cygHa.

B) cbpoc B pesynbTaTe NoBpeXxaeHus cyaHa.

Mpunoxexnne V MAPMNOIJI-73/78. Mycop. YpaneHue wmycopa 3a
npegenamMm ocobbix paoHOB, C Y4ETOM UckNtodeHu MNpasun 5 1 6:

A) 3anpellaeTtca BblOpacbiBaHWe B MOpe BCEX BWMAOB MnnacTMmacc, BKhk4das
CUHTETMYECKME PbIDOMOBHBIE CETU M MMacTMacCoBble MELLUKU AN Mycopa U
T.M.

B) sanpeliaeTtca BbiOpoc B Mope cenapauun, obWKMBKM M 1) ynakoBKM
mMaTepuanos, obnagarwmux nNnaByyeCcTbio, ECNN PacCTosHNE OT Gnvxkanwero
Gepera meHee 25 Muib, 2) NuEBbIE OTXOAbI M AP. MyCOp, BKITHOYas M3genus
n3 Oymaru, crekno, metann, OyTbIIKMA, Yepenku, €ecnm paccTosiHue oT
6nnxaniwero 6epera meHee 12 Munb.

C) BbibpacbkiBaHne Mycopa M no M. 2) MOXeT ObiTb paspeLleHo, eCriv Takou
MyCOp MpONyLLEH Yepe3 U3MernbYmMTeNb WM MenbHUYHOE YCTPOWCTBO, HO Ha
paccTosHUN He MeHee 3 MUIb, M3MENbYEHHbIA MyCOp OOJBKEH MPOXOAUTb
Yyepes rpoXoT C PasMepoM siYENKU 25 MMm.

Ecnn mycop cmewaH ¢ gp. orxogamu, TO no Oonee cTpornm
npasunam. YganeHue Mycopa B npegernax ocobbix pavioHOB - C y4eTOM
ncknoveHna Mp.6
A) 3anpelaetca BblOpacbiBaHne B mope (i) Bcex BMAoB mnnactmacc, (ii)
npo4Min Mycop BKItovas Gymary, BeTOLb, CTEKIO, MeTansl, OyThINKA, Yepenku,
cenapauvoHHble, OOLIMBOYHbIE M YNAKOBOYHbLIE MaTtepuarnsi.

B) nuweBble oTxodpl — ecnu paccTodgHne MeHee 12 Munb OT Gnvkanero
Gepera

C) nuweBble oTxogbl panioH Kapubckoro Mopsi: U3MENbYEHHbIA  Mycop
3anpellaeTcs BblOpacbiBaTb, €CnM paccTosiHie OT Onwkanwero Gepera
mMeHee 3 mwunb. Ecnn Mycop cmelwaH ¢ gpyrumm oTxogamu, To no 6onee
CTpPOrvm npasBunam.
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MpaBuno 6. UckntoyeHusa. 3Tn TpeboBaHua He NPUMEHSAOTCA, ecnu yaarne-
HMe Mycopa Npou3BEeAEHO C Lenblo obecrnedyeHns 6e30nacHOCTM CcyaHa U nio-
el n copoc npousoLlen B pesyrbTaTe NOBPEXAEHWS cyaHa.

MoowpsieTcss HaKoMmeHNe Mycopa Ha CyaHe W caada ero Ha Geper
UINN YHUYTOXEHUE B MHCEHEpaTOpE (C y4eTOM NPeaoTBpaLLEHUS 3arpsis3HEHNS
BO34yxa).

Cpava cmbIBOK — onucaHa TexHororudeckasi kapta SDP B pasgene
«Cunctembl MOMKM TAHKOBY.

20. PEMOHT U1 TEX. OBCNY>XBAHUE
Mepbl NPeAoCTOPOXHOCTU, NPMHUMAEMbIE Nepes peMoHToM u TO:

Bcerga nmeTb nonHoe npeacTtaBneHne 06 OnacHOCTAX, CBA3AHHLIX C
KOHKPETHBIM rpy30M: BIMSIHNE Ha 300pOBbE, NOXAPOOMNaCHOCTb, TOKCUYHOCTD,
3arpsi3HEHME OKPYXXKAaIoLLEN cpefpbl, ONacHOCTUM NMPUMEHEHUST 3MEKTPUYECKOTO
06opynoBaHus. YeTko BbINOMHATL «CUCTEMY Pa3peLLEHUy - «Ha BXOA4», «Ha
ropsiuve paboTbl», «Ha XONogHble paboTbl». 3amep M KOHTPOMb COCTOSIHUS
aTMocdepbl: cogepXaHue Kucrnopoga, MpUCYTCTBME YIMEeBOAOPOOHbIX W
TOKCUYHBbIX ra3oB. WHcTpykTak. OTBETCTBEHHOE NULIO KOMaHZHOro cocTaBsa.
CBA3b.

Pabotbl Ha TpybonpoBogax, kKnanaHax WNM Hacocax [AOMKHbl ObiTb
paspelleHbl TONMbKO MPW ycrnoBuu 4To: 1) OTCOEOMHEHME OT CUCTEMbI
BbIMNOSTHAETCS XONOAHOW paboTol (ONacHOCTL OCTaTKOB rpy3a)

2) oCTaBLUYOCS YacTb 3arnyLwmnTb (ONacHOCTb BblOENEHWS ra3oB)

3) 06BbEeKT paboThbl OYMLLEH U NPOAEra3aMpoBaH.

MmeTb B BMAY, 4YTO paboTkl MO CUCTEMaM ynpaBlieHusl, CUrHaNM3auum
W T.M. MOTYT MPUBECTU K HApyLLUEHWNO Be30MacHOCTH rpy30BbIX paboT.

Fopsiune paboTbl: CBapka, CXuWraHue, cBeprieHue, wwnudgosBka wu
NMPYMEHEHNE  3NEKTpU4eckoro obopyooBaHUSA, KOTOpPOE MOXeT JdaTb
nckpoobpasoBaHue. [lopsiume paboTbl 3anpeluarTcss MNpu: TPy30BbIX WU
GannacTHbiX onepauusix, 3a4yucTke W fJerasaumuM TaHka, NpodyBke WMu
WHepTusaummn. Paspewenne —cm. HOT WORK PERMIT.

XonogHble paboTbl: paboTbl, HE 3aTparnBalroliMe TemnepaTypHble
YCINOBUS, KOTOpPble MOTYT NPUBECTU K BOCMNaMEHEHMWIO ra3oB B 4aHHOW 30He
WM NpUMbIKatoLLLEn K Hel. PaspellueHne Ha xonoaHble paboTbl — cM. App.G
ISGOTT-COLD WORK PERMIT, koTOpoe coCcTOMT 13 obLero nonoxeHus n 3-
X pas3gerioB: NOArOTOBKA U KOHTPOSb, MHCTPYKTaX, KOHTPOSb MO OKOHYaHMK
paboT. 31O paspelleHne BbIJAETCS MpU BbINOMHEHUN cregylwmx pabor:
yCTaHOBKA W CHATWE 3arfyleK, OTCOeAWHEHWEe W  NpUCOeauHeHne
TpyOONpoBOAOB, CHATME U YCTaHOBKA KramaHoB, 3arfylwek u T.n.; paboThl,
CBSI3aHHbIE  C  WCMOMb30BaHMEM  HaCOCOB;  3a4McTke  (pa3nuBoB
HedTeENPOaYKTOB).

Bxopn B 3aKpbiTbie NOMELLEHNUA — pa3peLleHne Ha BXo B 3aKpbITble
nomelleHusa/Enclosed Space Entry Permit cm. B ISGOTT [ononHeHwue I.
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21. JENCTBUA NPU ABAPUAX

CornacHo ctatuctuke 75% aBapuii 1 HeCHaCTHbIX CrlydaeB Ha Mope
npoucxoguT MO BMHE 4venoBeka (yenoBedeckun aktop). Kaxgpln 4ned
3KMNaxka TaHkepa OOMMKEH BCerga NomMHWUTb, YTo obecneveHne BesonacHocTu
BCerga OOMKHO ObiTb rapaHTUPOBAHHLIM. JTO 3HAYUT, 4TO NOOON uneH
akMnaxa 3aboTutca O cBoenW 06e30nacHOCTM fMYHO, M BECb 3KMNax
obecneunBaeT 6e30MaCHOCTb KaK eaMHas CriaxeHHas koMaHaa (kak eguHasi
CMOpTMBHas KOMaHga — K obLuern Lenv npunaratoTca YyCunusa Bcen KomaHabl).
ApMeWckuii NpuHLMN «cam nornbamn, a ToBapuLLa Bbipyvan» He npuemrnem Ha
TaHkepe. Jlydle pyKOBOACTBOBATLCHA MPUHLMMNOM «He Beau cebsi Tak, 4ToObl
TBOM ToBapwuL nornban us-za Teds».

O be3onacHoCTW, aBapusix, aBapUHbIX MEPOMPUSATUSIX y)Ke HanMcaHo
MHOrO M MOXHO NpOoAdOSKaTb NucaTb — Kawy Maciiom He ucnoptuwb. Ho
MHopMaUMo MO 3TUM BOMPOCaM fydlle CpaBHMBATb C COMblO — ee Bcerga
OOMKHO ObiTb B Mepy. Camasi nyywass M KOHKpeTHas WHdopmaums
npmBoanTcsa B PykoBoacTtee no TaHkepHon 6e3onacHocTu (The Tanker Safety
Guide (Chemical). 310 pykoBOACTBO HEYKOCHUTENBHO COBNOAATL MPU KaXKaoM
CMeHe rpysa, nepmoauyeckun nsyyatb Npu nepeBo3ke 04HOro 1 TOro e rpysa.

ABapuiiHble NMaHbl.

ABapuiiHble NnaHbl TEpMUHaNa U TaHkepa NogpobHO pacCMOTPeHb! B
ase 14 ISGOTT. Yto KacaeTca aBapuWHbIX MNMAHOB A1 KOHKPETHOro
TaHKepa, TO OHM COCTaBMSATCS CyAoBnajenbLEM, a 3a4ada kanutaHa U BCero
aKuMaxa 3aknoyaeTcs B OTpaboTke AENCTBUA NO 3TUM MfaHaM — C Lenblo
npruobpeTeHnss GeCLEHHbIX HABLIKOB MO YCTPAHEHWUIO aBapUMHBIX CUTYaLUN.
OcHoBHble aBapuiiHble CUTyaLMK yKa3blBalOTCS B aBapyMMHOM MraHe TaHKkepa
(TANKER EMERGENCY PLAN). O653aHHOCTM MO KOHKPETHbIM TpeBoOram
(MUSTER LIST) BbiBelWwMBaOTCA Ha BUAHOM MECTE B XXWUIMOW HaACTPOMKE.
ABapwuiiHas opraHm3aums (EMERGENCY ORGANISATION)
npegycmaTpyBaeT criefyoLme OCHOBHbIE 3IEMEHTbI:

KomaHgHbin ueHTp (Command Centre) — aT0o rpynna ynpaeneHus no
pearMpoBaHWiO Ha aBapuiHble CUTyauun noa HEMOCPELACTBEHHbIM
pykoBoaCTBOM KanuTaHa. Ero 3amectutenem sBRsieTcs  cTapLuui
NOMOLLHMK. KOMaHOHbIA LEeHTPp uMeeT cpeacTBa BHYTPEHHEN W BHELUHER
cBA3u. B ero pacnopsikeHun gormkHa 6biTe niobas nonesHas nHbopmaums
ONs B3SiTUS N0 KOHTPOSb aBapuAHON CUTyaLmu.

2. AsapunHasa rpynna (Emergency Party). Otom rpynnovi KomaHayet
cTapwmn nomMowHuK. OCHOBHbIE 3agayqn aBapUAHOW TPYMMbl: OLEHUTb
mMacwTab aBapwun, AoKNadbiBaTb B KOMaHOHbIA LEHTP O pasBuTum
cuTyauumn, O TMpUMHUMaeMblX Mepax, O peaynbTaTax, O 3arnpoce
OOMOSNHUTENBHON NMOMOLLN.

3. ABapuinHas rpynna nogaepxku (Back up Emergency Party) — nog komaH-
OOBaHVEM Nnuua KOMaHOHOro cocTaBa JOIMkHa ObITb HAaroToBe AN OKasa-
HWUS NOMOLLM aBapuiiHoWn rpynne. KOHKpeTHbIN BuAa noMowy onpegenset
KOMaHZHbIV LeHTp. Moagaepxka 3aknoyaeTcsi B NpegocTaBneHnm Heobxo-
avmMoro obopyaoBaHusl, MaTepuarnbHO-TEXHUYECKOrO CHabXeHus, mean-
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LUMHCKOM NOMOLLYM, BKITKOYas AENCTBUS NO peaHMMauum nocTpagasLuero,
BKITHOYAs BOCCTAHOBIIEHWNE CEPAEYHO-NTErOYHON AeATENBHOCTU U T.M.

4. Tpynna TexHudeckoro obecnedeHus (Engineering Group) - nog
KOMaHAOBaHMEM CTapLUEro MexaHuKa OKa3blBaeT IKCTPEHHYH MOMOLLb
COrnacHo npukasaHuin KoMaHOHOro ueHTpa. Becbma BeposiTHO, 4TO
aBapuinHasi cutyaums MoxeTt BO3HUKHYTb B MKO — Torga nepBocTeneHHbIn
npuopuTeT oOTAaeTcs nogaepxaHuwo xkueydectn MKO, B gpyrux
CUTyaumusix aTa rpynna MOXeT ObITb HanpaBrieHa B KOHKPETHOE MECTO B
Ka4yecTBe OOMNONHUTENbHOM paboyein cunbl.

MpenBapuTenbHble Mepbl, CUrHanbl TPEBOr, MfaHbl pasMeLleHust
aBapuNHOro N NPOTUBOMNOXAPHOro 0b6OpyAOBaHWS MPUBOAATCSA B aBapUUHOM
paccnucaHuu. 3agada KanutaHa u KOMCOCTaBa 3akKroyaeTcs B NiaHMpoBaHWUm
y4ebHbIX TpeBOr Takum ob6pa3om, 4ToObl Oopbba 3a >kuMBydecTb cyaHa B
KpaTtyanwee Bpemsi 6bina Obl oTpaboTaHa BO BCEX BEPOSATHLIX MecTax
BO3HMKHOBEHMWST aBapUiiHbIX CUTyaLMi C MCMOMb30BaHWEM BCEX WMEHLLMXCS
CpeacTB CUrHanusauum, CBsiaW, aBapuUMHOrO MMYLLLECTBA, MHBEHTaps OT Oaka
00 KOPMbI, 1 CBEPXY A0 HU3Y XUMbIX U CAYKEOHbIX NnomelleHnin. dopmannsm B
nposeaeHnn y4ebHbIX TpeBor gaeT bonbliue Bpeaa, YeM Nonb3bl.

PerynsipHo nogrotoBka akvnaxa AOSKHa OTpabaTtbiBaTbCs MO TaKMM
OCHOBHbIM HamnpaBneHUsSM: MoXap, MNOBPEeXAeHWe CyAHa, 3arpsi3HeHue
OKpy>KatoLLel cpeapl, yrpo3a 6e30nacHOCTM CyaHa U ero akunaxy (NMpaTcreo,
TEppOpM3M), HecyacTHble Crydaum C CyAOBbIM MNEPCOHANoM, WHUMAEHTbI C
rpy30oM, aBapuinHas NOMOLLb APYTUM CyLaMm.

Bo Bcex aTuMx cny4dasix OCHOBHbIMM 3ajadamu SABMSOTCS 3aluTa
YernoBeYeCKON XNU3HW, OKPYXatoLLen cpedpbl U UMyLLEecTBa.

CynoBble nNnaHbl N0 AEACTBUAM B Ype3BblYalHbIX CUTyaLUAX.
OCHOBHOIM OMacHOCTbIO Ha TaHkepe sBnseTcs noxap. Kpome noxapa
HeobXxoAMMO NpeaycMOTpPeTb AENCTBUS SKMMaxa B CryYae paspbiBa LunaHra
unn Tpybonposoaa, nepenvea rpysa, 3aTOMNMIEHUS HACOCHOrO OTAENEHWUS,
OTpaBneHWst MOAen rasamu BHYTPU TaHKa, MOBPEXOEHUs  CyaHa,
obecToumBaHus, HeONaronpuATHbLIX MNOrOAHbLIX YCroBui. HameTuTb gencTeus
B CNny4yae OTpblBa CydHa OT npuuana, Ha Ccrydal aBapuMWHOro oTxoda OT
npuyana. Bo Bcex nogpoBGHOCTAX HEBO3MOXHO MpeaABuUAETb BCe aBapuiiHble
CUTyaumu, HO JOBUTLCSA CNaXXeHHOro pearMpoBaHns BCero akunaxa Ha sce Ul
XW3HEHHO BaHo. OpraHusaumsi ynpaBneHUs Ha CcrnyYan aBapUNHON
CUTyaLUKn: KOMaHOHbLIA LIEeHTP, aBapuiHasi rpynna MNOAAEPXKKW, rpymnna Tex.
obecneyeHus. lNMpoBeaeHue y4ebHbIX TPEBOI MIAHNPOBATbL Tak, YTOObI 3KMNax
NMOCTEMNEHHO 3HAKOMMUIICA CO BCEM UMELMMCA Ha GopTy obopynoBaHueM,
cucteMamu, cpeacteaMm 60pb0bl 3a XKUBYYECTb.

ABapuiiHoe npekpalieHue rpy3oBbix onepauun. OcoBGEeHHOCTbIO
XMMOBO30B siBNsAOTCA TpeboBaHMs OblTb B MOPEXOLHOM COCTOSIHUM Ha Nobon
cTaguu rpy3oBbiX onepauui: Tpebyemasi nocagka, HanpshkeHwe B Koprnyce,
KpeH n anddepeHT OormkeH ObiTb B JONYCTUMbIX NpeAdenax Anst Bbixoga B
mope. lNMpouenypa aBapuHOM OCTAHOBKWU IPY30BbIX Onepauuii cornacoBbiBa-
eTCH C TepMuHarioM B MUCbMEHHOM BWAE, C yKasaHWeM CUrHaroB M CpeacTB
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cBsaA3n. MNpu HanM4UM aBTOMATUYECKON CUCTEMbI OCTAHOBKM IPY30BLIX One-
paumi gormkHa ObITb cornacoBaHa NPOWM3BOAUTENBHOCTL M HaMop B rpys. Ma-
rmcTpanu. ABTOMaTUYECKOE MpeKpallleHne rpy3oBbiX onepauni oba3atensHO
B Crydae 0DecTouMBaHus CygHa uUnm Bbixoga M3 CTPos Mobon U3 CUCTEM KOH-
Tpons nepenvea: 0 nogxone K ypoBHio 98% obbema, 0 NepenosiHeHnK, O ne-
penuee. Y3en 6eperoBoro MOAKIMYEHUsT OOMKEH ObiTb FOTOB K OTCOEAMHE-
Huto, a ['[] n pyneBas MalmHa — K oTxogy OT npuyana.

OenctBua B cny4ae BbiXxo4a U3 CTPOS BaXHEWUWUX FPy30BbIX
cucTeMm: rpysoBble U HannacTHble onepauun npekpaTuTb HEMEONEHHO, AaB
WHopmaumio Ha TepMmuHan. OObSBUTL TPEBOry, rNaBHble ABUraTeNn u
PYyNeByld MalUMHYy TOTOBUTbL K OTXody. Y3en O6eperoBoro nOAKMHOYEHUs
roTOBUTbL K OTCOEAMHEHU0. B Takmx crnyyasix no npaBunaMm nopta XMMOBO3
06bIYHO BLIBOOUTCH M3 MOPTa Ha peing u gaxe 3a npegenbl TeppUTopuanbHbixX
BOZA — 4118 yCTPAHEHUs1 HENCMPABHOCTEN.

Bopbba c noxapom Ha xumoBo3ax(+CDS=Cargo Date Sheet=Kaprta
cBegeHun o rpyse). 3HaTb 06s1I3aHHOCTM MO TpeBOraM, CUrHanbHble BUAbI
TpeBor. Heo6xoaMmMo MMeTb TEOPETUYECKYO NOATOTOBKY O MPOTUBOMOXAPHOW
6e3onacHOCTV Ha TaHKkepax, 3HaTb CUCTEMbl U obopydoBaHWe ONS TyLEHUs
noxapa B I'T, THO, MKO un xunbix nomelleHnsix. MeTtoapl raweHus orHs:
npekpalleHne [ocTyna Kucropoga, NpekpalleHWe MOCTYNSEHUs TropsLero
BELLECTBa, YCTPaHEeHWe UCTOYHMKA HarpeBaHusi, MPOTUBOOENCTBUE MPOLECCY
ropeHusi. CtauMoHapHas cucTemMa MeHOTYLIeHWs XMMOBO3a CrnocobHa AaTb
MeHy Mo BCEW NMoLaan rpy3oBoi 30HbI Ha nanybe u B rpy30Boi TaHK. 3anac
neHoobpasoBatens Ha 30 MuHyT. B THO mMoXeT ObiTb NEHOTYLUEHWME,
YIMEKNCINOTHOE TyLleHMe, XNagoHOM, cTaunoHapHas cucrtema
BogopacnbineHus. MNMeHotywenne B I'T n THO JOMmMKHO MMETb OAMH U TOT Xe
TMn neHoobpasoBatend. Ecnu rpysbl He MO4OatOTCA  YINIEKUCIIOTHOMY
TYLLEHWIO, TO yCTaHaBNMBAETCH CMCTEMa BOAOPACMbINEHUS No4 OaBMNEHMEM,
nmbo cuctema TyLIEHUs] BbICOKOKPATHOM nNeHon. CuUcTembl NEHOTYLUEHUS,
COOTBETCTBYIOLIME NEPEBO3MMOMY Tpy3y, nepeuncnersl B [J1. 17 IBC B
KonoHke «l» - MNpoTuBonoxapHas 3awmta. Boga - kak cpeacTBO TyLUEHUS,
MOXeT ObITb MCMONb3oBaHa A4S OrpaHUYEeHHOro Tuna ropswero rpysa. Boagy
He NPUMEHNATb ONs TYLWEeHWs rpy30B, BCTyMNalLWmMX B peakumio ¢ BOAOW, U He
HanpaBnsTb Ha anekTpuyeckoe obopynoBaHue. [eHa MeHee adhekTUBHA
NPOTUB OFHS XMMMWYECKUX MPOAYKTOB, WUMEKLUX HU3KYID Temnepartypy
BCMbIWKK. [1eHa nmeeT orpaHUYeHHbIN 3ddeKT nornoileHua Tenna. lNeHa He
npurogHa Ans TylweHus 3n. 0bopygoBaHus.

XMUYECKUIA MOPOLLOK MMEET XOpOoLINA yayLarwmin nnamsa apgekT,
ABMNSIETCA WHIMOUTOPOM MIITaMEHW, HE TOKCUYEH, MOXET MPUMEHATbCA ONis
TYLWEHMST 3NEeKTpU4eckoro obopyaoBaHWsl, HO WUMEET Huskui  adhdekT
OXMaXOEHN W Henb3s MNPUMEHATb €ero Ans  TYWEeHUs  3NeKTPOHHOro
obopynoBaHusa, naHenen ynpaeneHns u T.n. XnagoH —(halon) wmeer
caepxupatrowmii 3dekT Ha nnamsi, MoXeT OblTb UCMOMb30BaH B 3aKPbIThIX
nomMelleHnax. Halon paspyliaeT O30HOBbIN CrOW, MO3TOMY OyAeT CHAT C
npoussoactea B 2000 roay.
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CO, Tywenwne (carbon dioxide) sBNsieTcA NpekpacHbIM yayLlalowum Cpea-
CTBOM, MOXET MPUMEHATLCA AN TYLUEHUS] 3NEKTPUYECKOro 00opyaoBaHUS m
NpMbOopOoB. YrNekMcrnoTa He AOMKHA BMpbICKMBATBCA BO B3pPbIBOOMACHYK aT-
mMocdbepy, T.K. HaKanMBaeT CTaTU4eCcKoe 3ANEKTpPUYecTBO. NepcoHan JomKeH
NMOKNHYTb NMoMeLLleHne nepeq npumeHeHnem CO..

JencTtBma nocne CTONIKHOBEHUSI U nocaakm Ha menb: OObABUTb
TpeBory. Ob6ecneunTtb KpaTkyld M TOYHYK MHbopMaumio. Ha kaxgom cygHe
mmetotess VIHCTpyKumm cypoBnagenbua Mo aBapuiHbIM U YPE3BbIYANHbIM
cutyaumsim. Becb akumnax [OMmMKeH 3HaTb BCE BMObl CUIHANOB TPEBOr U
06s13aHHOCTN. Bcemy koMaHOHOMY COCTaBy NepuOAMYECKU crieayeT NOBTOPHO
3HAKOMUTBLCS C MHCTPYKUMSIMM CyLdoOBnafenbua, B KOTOPbIX MMeEeTCs pasgen
y4yeTa nepBoHaYarbHbIX Y NMOBTOPHbLIX O3HAKOMITEHWIA C 3TUMK TpeboBaHUAMMN
No4 NWYHYI0 NOAMUCL C yKa3aHueM Aatbl o3HakoMneHusa. Ocoboe BHUMaHWE
yaeniTb NepBOHaYarnbHOM OLEHKe pe3ynbTaToB MOBPEXAeHUn un 6opbbe 3a
nnaey4ecTb, Mpouedype chnaceHusa nwaen, Tepndwmux 6encrtene B MOpe,
OKasaHuo NoMoLu CyaHy, TepnsiieMy 6eCcTBME: B COOTBETCTBUM C MiaHaMu
no OeNCTBUSAM B YypesBblYanHbIX cuUTyauusx, yTBEPXKAEHHbIX
cygoBnagensuemM. Mepbl N0 CHWxeHUo yuiepba/yObiTKOB CyaHy, rpysy u
okpyxatowen cpege. WHdopmauuio rpysoenagenbly, dpaxtoBaTento u
CTpaxoBOK KOMMaHnM 0ObI4HO CriedyeT CornacoBbiBaTh C CyA0BMaAeNbLEM.

Oencteua npu pasnuBe rpysa. OKUNax [JOIMKEH 3HaTb curHan
TpeBorn n o0b6s13aHHOCTM Ha crniyyar pasnuea. B cnyyae pasnuBa o6bsiBUTHL
TpeBory, NpekpaTutb rpy3oBble, OannacTHble U OYHKEPOBOYHbIE Ornepauumu,
COoO0WNTL MOPTOBBLIM BNACTSIM, BECb 3KWMaX [AOMKEH 3HAaTb cogepkaHue
pasgena EMERGENCY PROCEDURES «kapTbl AaHHbix O rpy3e (CDS) B
KonoHke Spillage/Pasnune. He wncnonb3oBaTtb CryyYalHble CpefcTBa 3aluvTbl
KOXM — WCMONMb30oBaTb TOMbKO YykasaHHble B CDS B KomoHke
PEKOMEHOALMW TIO TPY3OBEOEHUIKO (HANDLING AND STORAGE
RECOMENDATIONS). Hanpuwmep, ana rpy3a ACRYLONITRILE (UN
NUMBER 1093) He nogxogaT HM pe3nHOBbIE, HU KOXaHble  CpeacTBa 3aluTbl
— MNPUMEHATb TOMbKOo HeonpeHoBble PVC, nNonNnaTuneHoBble BbICOKOW
NMOTHOCTW.

OkasaHue NMIN n peaHumauus.

JInua KomaHgHOro coctaBa [OSMKHbI ObITb 00yYeHbl cnocobam okasa-
HMA nepBon MeauumHckon nomolum (MMIT) ¢ yyeToM CBOWCTB MEPEeBO3UMOro
rpy3a. Becb akvnax OOMmKeH yMeTb OKasblBaTb HEMEOJIEHHYK MOMOLLb Mpu
HC wn gp. obcrodatenbcrBax, TpeOylLWmMx MeauUMHCKOrO BMeELLATeNbCTBa,
npexae Yyem obpalatbCcsa 3a Nocneaywen MeAULMHCKON NMOMOLLBIO Ha Cya-
He. CBefeHnsi NO OKa3aHU MEANLIMHCKOW NMOMOLLM, CBA3AHHbIE C KOHKPETHbLIM
rpy3om, npueogatca B Kapte gaHHbix o rpyse (CDS) B pasgene HEALTH
DATA. Heobxogumble meankaMeHTbl U CpeacTBa UMeTb Ha GopTy cornacHo
ykasaHun PykosoactBa [MIT (MFAG). Homep cTpaHuubl OaHHOrO PYKOBO-
AcTea ykasbiBaeTcs B CDS (mexay Ne O0H u kateropuen sarpssHutens). Mu-
HUManbHble 3HaHuA no okasaHuto MMM no Kogekcy MNAOHB 78/95. Anteuka
MMM, aHaToMua yenoBeka 1 (PyHKLMM OpraHn3ma, TOKCUYeCKMe OnacHOCTU Ha
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cyaHe, ucnonb3oBaHne MFAG (Pykosogctso no [NMI1), ocmoTp noctpa-
OaBLUEro, TpaBMbl MO3BOHOYHUKA, OXOrW, OLUNapuBaHUe, NEpPEenomMbl, BbIBUX,
MbILLEYHbIE TPaBMbl, YXOA4 3a CMaCeHHbIM, KOHCynbTauMu no paguo, dapma-
Kororusl, cTepunmMsauus, OCTaHoBKa cepaua, ytonneHme u accukeus. MNMpume-
HeHne peaHumaunoHHoro obopyaoBaHusa (Resuscitation equipment) n npotu-
Bosiami (antidotes) ot Bo3gencTBusa nepeso3mmoro rpysa. Homepa MFAG, co-
oTBeTcTBYlOLWME npoayktam .17 n 18 IBC, npmeeneHbl B AndaBnTHOM yKa-
3aTene OnacHbIX XUMWUYECKUX Ipy30B, NepeBo3vMbIX HanmmeoM (psgom ¢ Ne
00H)= UN No.

B kpaTkoM nocobum HEBO3MOXHO OaTb MOfHble cBegeHust no MMM,
Ho Ha TaHkepe Kaxabli YIeH aKuMnaxka JOJPKEH 3HAaTb MMHUMAasbHbIE MpaBuna
oKasaHusi JoBpadvebHOM nomowM B Criydae  OTpaBfeHUs  rasamu.
MocnepoBaTtenbHOCTb AENCTBUIA OOMKHA BCcerga cobnogatbesi B criegylowem
nopsgke: 1) ouNCTUTb AbIXaTernbHble MyTU, 2) BOCCTAHOBUTb AblXaTefbHble
dyHKUMM, 3) BOCCTAHOBUTb CEPAEYHYIO OEATENbHOCTD.

1. NS o4nCTKM ObIxaTernbHbIX MyTen NoCTpagaBLUEro NOIOXNTbL Ha TBEPAYHO
rOPU3OHTarbHY MOBEPXHOCTb, OAHOW PYKON NPUNOOHSTL FOMOBY 3a LUeto,
a gpyrom — OTKMHYTb €€ HEMHOro Hasag M B CTOpoHy. [locne aTtoro
OYNCTUTb POT M HOC OT MOCTOPOHHUX MpeameToB M cnu3n. Ecnun a3bik
3abnokvpoBan AblxatenbHble NyTW, TO ero HeobxoaAMMO MNPUNOAHSITL U
cnerka BbITSIHYTb Briepes.

2. Tlocne o4MCTKM [ObIXaTenbHbIX MyTen NPUCTYNUTb K BOCCTaHOBMEHWUIO
abixaHns. OOblMHO npuMeHsieTca  cnocob  poT-B-poT:  codepkaHune
Kncnopoga B BaweM Bbigoxe 16% sBnseTca cnacutenbHbIM - Ans
noctpagasLlero. Yactota NCKYCCTBEHHLIX BAOXOB AOMMKHA ObITb HE HWXe
12-16 pa3 B MuHyTYy. NepBble 2-4 Bbigoxa Heobxoaumo caenatb ObICTPO U
3HEPrMYHO. 3aMeTMB MOSBMEHWE MNyrbCa, NPOAOIKWUTb MCKYCCTBEHHOE
OblxaHne ¢ yactoton 12-16 BbIAOXOB B MUHYTY.

3. Ecnu nocne nepsbix 2-4 BbIJOXOB POT-B-POT cepAevHasn AeAaTenbHOCTb He
BOCCTa@HOBMIacb, TO HeOOXOAMMO MPUCTYNWUTL K Maccaxy cepgua. [Ons
3TOr0 HEeOOXOAMMO pe3ko W CUIbHO YyAapuTb MO TPYOHOM KieTke
nocTpagaBLUero — B HEKOTOPbIX Cry4yasx 3Toro OblBaeT [OCTATOMYHO,
4YTOObLI BOCCTAaHOBUTL paboTy ceppaua. Ecnu ke aToro He npomsoLuno, To
HeMeANeHHO HayaTb MaccaX cepgua He Tepsis HUM cekyHabl! YacTtota
mMaccaxa cepgua gomkHa 6biTb 80-100 HaxkumoB B MUHYTY. Ecnn maccax
He nomoraeTt, TO HeobXoaMMO COBMECTUTb WCKYCCTBEHHOE [AbIXaHue U
Maccax cepgua. Ha kaxable 5 HaxaTuih Ha rpygHyro KreTky [AOMmKeH
NPUXOANTBCS OOUH BOOX.

3710 cambli 3(pEKTUBHBLIN METOA: MOopuusa BO3gyxa M TOMYKM B
obrnactm cepgua obecneymBaldT MUHUMAnbHYK nodayy Kucrnopoda K
FONIOBHOMY MO3ry: YErnoBEK OCTAETCs XUBbIM AaXe B KOMaTO3HOM COCTOSIHUW.
MHorga Takas onepauus MoxeT noTpeboBaTb HECKOMbKO 4acoB. B nobom
cny4vae WUCKYCCTBEHHOE [blxaHMe M Maccax cepiua npoBoauTb A0 Tex nop,
noka He TMOABATCA MPU3HaKM HaCTynieHns U3MoNorM4yeckorn CMepTy.
(nocnHeHWe HorTeln, NosIBNEHUs NATEH Ha Tene).
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Mcnonb3oBaHue gbixaTeribHbIX annapaTtoB. A) aBTOHOMHbIA Abl-
XxaTenbHbIN annapart: A0 Havana MUCrnonb30BaHWUsl MPOKOHTPONMpPoBaTb MaHo-
MeTp, NOAOrHaTb MIOTHOCTb MpUNeraHns Macku (ocoboe BHUMaHWE — KTO HO-
cut Bopogay), NpoBepuTb cpabaTbiBaHME 3BYKOBOIO CUrHanvM3aTopa aBapunHo-
ro nageHvsi gaeneHus Bo3gyxa. Bo Bpems ucnonb3oBaHWs cUMTbIBaTb MoKa-
3aHUA MaHoMeTpa — ONis onpefeneHns ocTaBLlerocs 3anaca Bosgyxa. Pac-
X0, BO34yxa 3aBMCUT OT MacChl Nofnb3oBaTternsi, ero usnyeckoro COCTOSAHNS 1
crteneHn uanyeckon Harpysku. [pu COMHEHMAX nu nogave 3BYKOBOMO CUr-
Hana HeMefeHHO MOKMHYTb AaHHOe nomelleHue; 6) abixaTenbHbld annapat
OT NHMK NMoJAaYM BO34yXa: Macka CO LUMAaHroM, NoACOeAMHEHHbIM K GanmnoHy
cXKaTtoro Bo3gyxa B ApYrom nomelleHun nubo kK komnpeccopy. Ecnv Bo3gyx
nogaeTcsa OT KoMMpeccopa, TO AOMKeH ObITb 3anacHowm 6anmnoH — Ha crnyyan
NMoOfiOMKM KOMMpeccopa — B 3TOM Criydae [orpkeH ObiTb nogaH curHam «He-
MeZANeHHO MNOKUHYTb nomelleHue». lMeped wmcnonb3oBaHueM: ybeoutbcsi B
NAOTHOW MOAFOHKE Macku, NPOBEpUTb OaBreHue, onpoboBaTb 3BYKOBYHO CUI-
HanNM3aLUuWio O CHWXEHUN OaBneHust; yoeauTbCs, YTO ANMMHA LinaHra He npe-
BblwaeT 90 M. CneguTb, YTOObI WNaHr 6bin pasMeLLeH Ha 3Ha4YNTENbHOM pac-
CTOSIHMM OT OCTpbIX NpeameToB. Ha cnyvar aBapuu nuHUM nogadn Bo3gyxa
MMeTb Npu cebe aBTOHOMHOE YCTPOMCTBO Nnogadyn ceexero Bosayxa. [pu co-
MHEHMSIX — MOKMHYTb NomelleHune. MNpotuBoras ¢ UNLTPOM HUKOr4a He cne-
AyeT MUCnonb3oBaTb BMECTO AblxaTeNbHbIX annapaToB; B) Macka CO LUMAHIoM
(ObixaTenbHbIA annapaT c Nofdayer CBeXero Bo3gyxa — HaCOCOM UM MeXaMu:
He peKkoMeHZyeTCsi MICNONb30BaTh NPU BXOAE B 3aKpbITOe noMelleHune). [bixa-
TEmNbHbIM annapaTomM MOryT MONb30BaTbCA TOMBbKO cneumarnbHO 0By4YeHHble
UneHbl 3KMnaxa.

CnacarenbHoe ob6opyaoBaHue. B THO gomkHbl ObITb CTauMoOHapHO
YCTaHOBMEHHbIE, TOTOBbIE K HEMEOJIEHHOMY WCMOMb30BaHMI HOCUITKU ONis
3Bakyaumu noctpagaswero. Bonuan MO Ha BugHOM mecTe B cney. wkady
OOIDKEH XPaHUTbCS aBapUHO- cracaTersibHbIA KOMMIEKT, COCTOSLNA U3 of-
HOroO aBTOHOMHOIO AbIXaTesflbHOro anmnapara Cc 3anacom Bo3gyxa Ha 20 MuH.
(NpuMeHeHWe cXXaToro Kncnopoga He gonyckaeTcsl), 3alUTHON oaexabl, oby-
BW, NepYyaToK M MMOTHO Mpurerawmnx 3aLMTHBIX O4KOB; OFTHECTOMKOIO NUHS C
MosICOM, YCTOMYMBLIX K NepeBO3MMOMY rpy3y, 1 boHapsi B3pbiBoGe3onacHoro
ucnonHeHuns (Kogekc IBC 14.2). [Onsa aBakyaumu Bcex nuL, HAXOOALMXCS Ha
6opTy HEOOX0AMMO NpeayCMOTPETb AOCTAaTOYHOE KONMMYECTBO CPeACTB 3allm-
Tbl OpPraHoB AbIXxaHusi U 3peHust (NpoTuBoras 3anpelyaetcd). [bixaTenbHbin
annapat — Ha 15 muH. CpefacTBa 6e30NacHOCTU Henb3si UCMOoNb30oBaTh OAHO
BMecCTO apyroro. [Insa kakux rpy3oB TpebyeTcsa aTto obopyaoBaHve ykasbiBa-
eTca B konoHke «n» [1.17 IBC (14.2.8). Kaxxgplii YneH akMnaxa OOMKeEH 3HaTb
pacnonoXxeHne CpPeAcTB OKas3aHusl MepBOV MELMLMHCKOM MOMOLLM U peaHu-
MaLMOHHOro obopyaoBaHMa U yMeTb MU Nonb3oBaTbes. Ha nany6e B ygob-
HOM MecTe JormkHa 6bITh AyuweBas ansg obessapaxmnBaHusa M YCTPOWCTBO A11S
npombiBaHus rmas (14.2.10 IBC). 31o obopynosaHue OoOmkHO GbiTb B pabo-
YeM COCTOSIHUM NP FOOOM COCTOSIHMM OKPY>KatoLLEen cpeabl.
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Be3onacHbI BXxo4 B 3aKpbiTble nomelleHusi. HUKTo He umeet
npaBa BXOAMTb B 3aKpbITble NMOMELLEHMS OO TEX NOP, NOKa OTBETCTBEHHOE -
LO KOMaHOHOro cocTaBa He BbldacT Ha 3To paspeleHue. (JonomnHeHwe |
ISGOTT). B paspelueHun 3anonHATCS Takue CBeAEHWs: Ha3BaHUe 3aKpbITO-
ro NoMeLLeHns1, NPUYMHA NOCELLEeHNs, paspeLleHne JeNCTBUTENBHO C ... O0.....
MoaroTtoBka K BXOA4y: M30NMMPOBaHbl N BCe TpyOONpoBOAbl, WCKMOYEHA N
BEPOSATHOCTb HE3anfaHMPOBaAHHOIO OTKPLITUS KrlanaHoB Ha TpybonpoBoaax,
3alUULLEHO M AaHHOE MOMeELLeHne, NPOBEHTUNMPOBAHO NN, MUCCnenoBaHue
cocTtaBa aTMocqepbl: KUCIOPOA....BOOOPOA....TOKCUYHbIE rasbl... KOHTPOSlb-
Hble NpoBepkn atMocdepbl. HenpepbiBHOCTL BEHTUNSALMM, OCBELLEHUE, cna-
caTtenbHoe M peaHMMalMoHHOe 006opyaoBaHWe y Bxoda, OTBETCTBEHHLIN fe-
XYPHbIA, MPONHAOPMUPOBAH NN BaxTEHHbIN N/K, CBA3b, aBapuiHbIe N cnaca-
TenbHble paboTbl, perncTpaums nuy, HaxoOsWmMxXcs B OAHHOM MOMELLEHUN.
Bcé nun obopygoBaHue ogobpeHHoro tvna. MNpoBepkn pykoBoaUTENs rpynnbl.
Mognucu kanuTaHa, pykoBOAUTENS rpynibl, OTBETCTBEHHOIO NMLA, OCYLLIECTB-
NSLEro Haa3op 3a BXxogamu, ¢ yKasaHneM gatbl U BpeMeHu. [Npn nameHeHum
YCITOBWUI paspeLleHne TepseT cuny.

PaspelueHne Ha BXog BblOaeTcs, €Cnv HET OPYron anbTepHaTMBbI.
3aKpbIToe nomelleHne OOMKHO ObiTb NpoAerasMpoBaHo, NPOBEHTUITMPOBAHO.
CopaepxaHue knucnopoga AoMmKHO 6biTb ycTonumBo 21%, KOHUEeHTpaums napos
yrnesogoponoB He 6Gonee 1% ot HIB n B aTmocdepe He MNpuCyTCTBYIOT
TOKCUYHbIE rasbl.

Oeraszauma. TexHonorus gerasaumym OOBOAUTCS OO WUCMNOMHUTENEN.
Becb oakvnax npegynpexpaetcs O Hayane pgerasauun.  CocTtosiHue
aTMocdepbl TaHka MOXeT OblTb  MHEPTU3MPOBAHHOW, OOegHEHHON,
NMepeHacbIleHHOW U C He  YCTaHOBMEHHbIM  [a30BbiM  COCTABOM.
VHepTuanpoBaHHasa — cogepxaHue kucrnopoga He 6onee 8%, obeaHeHHas —
cogepxaHue  yrnesogoponoB  MeHbwe  HIMB. [lepeHacbiweHHaa  —
cogepxanue yrnesogoponos 6onee BlB. Boiwe BINB vnn B npegenax HIB-
BlMB. B 3aBncumocTM OT cocTaBa atmocdepbl B TaHKE MNPUMEHATCH
pasnunyHas TexHomnorusi. He ponyckaeTcs gerasaums 6ornee ogHOro TaHka,
nponapvpoBaHue TaHka BO Bpemsi gerasauun. [lerasauus ons Bxogda B TaHK
6e3 AObixaTenbHOro annapata [AOfbkHa MpoJorkaTtbCs [0  CoAepKaHus
yrneBogopoaHoro rasza He 6onee 1% ot HIMB. Jerazauus ans npoBegeHust
ropsiumx paboT: coaepxaHue kucropoda [OOJKHO Obitb 21%, napos
yrnesogoponos meHee 1% ot HIMB.

CnacaHue nrogen B 3aKpbITbIX NoMeLeHusax — npy HC B 3akpbITOM
nomeLeHnm obbaBuTb Tpesory. OrpoMHOE 3Ha4YeHWe MMEET HaTpPeHVMpPOBaH-
HOCTb crnacaTtesfibHoM koMaHabl. CnacaTterbHble KOHLbI, AblXaTerbHble anna-
paTbl, annapaTtbl UCKYCCTBEHHOIO AbIXaHWUsl U Op. peaHnMaunoHHoe obopyao-
BaHWe, aBapuiHO-cnacaTesfibHble KOMMMEKTbl AOMKHbI ObITb B NOCTOAHHOWN rO-
TOBHOCTM K MCMOSb30BaHUi0. 3abrnaroBpeMeHHO cornacoBaTb CBOL CUIHaroB.
Kaxabln uneH cnacaTenbHOM KOMaHObl JOIMKEH YETKO 3HaTb, YTO OT HEro Tpe-
6yeTcsa. HabnogatoLwmin HU B KOEM criydae He OO0MMKEeH BXOOUTb B TaHK 40 TeX
nop, noka He NpubyaeT NoMoLlb U He ByaeT Npov3BedeHa OLEeHKa CUTyauun.
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PeKOMeHﬂ,yeTCﬂ MCNoNb30BaThb MNMepcoHalibHbl€ ra3oaHanmn3aTtopbl U UMETb
npu cebe abixaTenbHble annapartbl Ha cnyqaﬁ aBapvn7|H0|7| 3BaKyauun.
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naBa 4. Nporpamma noarotToBKU nepcoHana
rasoBo30B.

Mo onpegenennio IMO (Gas Carrier Codes, rmaBa 3) K CKUKEHHbIM
rasam OTHOCSITCA XXMOKOCTWU, OABIIEHWE HACbILWEHHbLIX MapOB KOTOPbIX BhILLE
2,8 b6ap (abcontoTHoe) Npu Temnepatype +37,8°C.

Ona Toro u4TtoObl MOHMMATL OMACHOCTM, BO3HMKAKOLME NpU
TPAHCMOPTUPOBKE  CXKWKEHHbIX FasoB  MOPEM, MOHMMAaTb  CYLUHOCTb
TEXHOIOrMYECKNX NPOLECCOB MpW NepeBo3ke, HEOOXOAMMO MMETb HEKOTOpbIe
TEOpPETMYECKNE 3HAHUS O XUMUYECKMX CBOWCTBAX BELLECTB W  YETKO
npeacTaBnsaTb cebe hmsmyeckne 3akoHbl, 0OObSICHSOLWNE CBOMNCTBA XUAKOCTH,
rasa u nepexofa ux n3 OHOro arperaTHOro COCTOsIHUS B Opyroe.

Bce BewectBa COCTOAT M3 MOIMEKYSl, KOTOpble B3aMMOAEWCTBYIOT
Mexgy coboi: B3auMMHO NPUTAMMBAOTCA WM B3aMMHO OTTanKMBaloTCS,
HaxoasTca B OecnpepblBHOM OBWXeHUW. BaavmopenctBmem  Monekyn
06bsICHAETCH, YTO BCe BeLLeCcTBa MOryT HaxoguTcsl B TBEPAOM, XUOKOM WU
ra3aoobpasHoOM COCTOSHUKM, a TaKkKe MOHATME TEMnoTbl, TemnepaTypsl,
AaBneHus.

Hanbonee HarnsgHo @u3nMyeckMe CBOWCTBA BeLLECTBA MOXHO
HabnogaTtb Ha Boge H,0.

f

|
| 420 Kd¥
| | k2 |
| 1 1
355 X0% w
=

355 kmx/Kr — yoenbHasa Tennota nnaeneHns
2260 kmx/Kr — ygenbHas Tennota napoobpasoBaHus
4,2 KOK/Kr — TEeNNOEMKOCTb BOAbI.

lMepexon BewecTBa U3 OOHOrO arperaTHoOro COCTOSIHUSA B Apyroe
NMPOVCXOAMT MpU ONpPedeneHHOW MOCTOSHHOW TemnepaType Ans AaHHOro
AaBreHns 1 Npy NoABoAe ONpeAeneHHoro KonnyecTea Tenna.

KuneHne — aTo npouecc, korga napoobpasoBaHMe MPOMCXoaUT BO
BCen macce xmakoctu. lNMy3blpbkn napa OOIMKHbI NPeogoneTb rmgpocraTnye-
CKOe OaBrieHue XuakocTm n atmocdepHoe pasnenue. Nap Haxogawmncsa B
ONHaMU4YEeCKOM pPaBHOBECUM CO CBOEW XXMAKOCTHIO Ha3biBAETCS HACbILWEHHbLIM.




99
T.e. ana Bogbl npu TemnepaTtype 100°C gaBneHue HacblileHHOro napa oy-
OeT paBHO aTMocepHOMyY (HEMHOro 6onbLue ero).

TemnepaTtypa KuneHus 3aBUCUT OT AaBneHud. Hanpumep, Ansa BoAbl:
Ha BepluMHe Anbbpyca npu P=0,5 atm —=82°C; npn P=80 atm t=300°C, a
ecnu cosgaTtb BakyyM = 4,6 MM pT. CT., Boga byaeTt kunetb npu +0°C.

Mpouecc napoobpa3oBaHWsi TOMbKO C MOBEPXHOCTU >KUAKOCTU —
ncnapeHue npovcxoauTt npu nobon Temnepatype. B 3akpbiTom cocyge nap
OyoeTr HaxoauTCcs B OMHAMUYECKOM PaBHOBECUM CO CBOEW XXMAOKOCTbIO, T.e.
OyOeT HacbILLEHHbIM.

C poctom TemnepaTypbl M COOTBETCTBEHHO [AaBfEHWs, MIOTHOCTb
napa yBenuuuBaeTcs, a MIOTHOCTb XWAKOCTU MafjaeT, YTo B KOHLE KOHLOB
NPUBOAUT K KPUTUYECKOMY COCTOSIHMIO, FAe HET pasnmuns Mexay >XUOKOCTbio U
napom.

Hanpumep: ana Boabl — kpuTudeckas Temnepatypa +374°C,
KpuTndeckoe aasrneHve 218 Gap; Ana meTaHa KpuTudeckast TemnepaTypa -
82°C, kputnyeckoe gaernieHue 46 G6ap. T.e. npu Temnepartypax Bbiwe -82°C
HMKaKUM MOBbILLIEHMEM [OaBEHUS MeTaH Hemnb3si NPeBpPaTUTb B CXKWKEHHOE
COCTOsIHKE.

Ona nydwero nOHMMaHUS BbILLIENU3NOXKEHHOIO elle Heobxoammo
paccMoTpeTb Auarpammy COCTOSIHUSI BeLlecTBa W YSACHUTb MOHATME O
TPOMHON TOYKe.

P
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KD

mespd| Kudkocims
meina

EAanHnubl on3nyecknx BesIMYmH.
EonHvua cvnbl — HblOTOH paBeH cune, cooblyarowlen Teny maccon 1 Kr
yckopeHue 1 m/cek’ B HanNpaBIeHUN CUTbI.
Macca — aTo CBONCTBO Tena.
Eounvua — 1 kr paBeH mMacce «MexayHapoOHOro npoToTvna Kusorpamma
(MnaTMHOBO-UPVMAMEBBIN LUNWHAP C BbICOTOW 1 AMaMeTpoM no 39 Mm).
MnoTHoCTb - d — Macca oTHeceHHas k obbemy.
1 krim® — paBeH MNMOTHOCTU OAHOPOAHOro BELeCTBa, Macca KOTOpOro npu
o6beme 1 M° paBHa 1 Kr.
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OTHOCUTENbHAsA MAOTHOCTL — OTHOLLUEHWE MIIOTHOCTU AAHHOMO Be-
LLleCcTBa K MIOTHOCTM OPYroro BELLECTBA, KOTOPOe BblIOpaHO B Ka4yecTBe CTaH-
AapTHoro obpasua, Hanpuvep — BO3ayX, Boaa.

[MNOTHOCTB XUOKOCTU U ra3a 3aBUCUT OT AaBIEHNS.

Bec — 3710 cuna ¢ KOTopoun Teno NpuUTArMBaeTCs K 3emrne, T.e. 3T0 onamnyeckas
BEnu4YMHa paBHasi cune, ¢ KOTOPoW Teno AeNCTBYeT Ha NOABEC UMW NOACTaBKY
(M3mepeHne Ha NPY>KUHHBIX BeCax).

G=mg
G — Bec; m — macca; g — ycKopeHume cBobogHOro nageHus.

YaenbHbI BeC — OTHOLLEHME Beca Tena Kk 00beMy UM 3aHUMaeMOMY.
vy =Gl
TK.d=m/v,TOy=dg

Tak Kak yckopeHue cBOGOAHOro nageHust 3aBUCUT OT LUMPOTbI MONOXEHUs
MecTa Ha MOBEPXHOCTU 3eMSM U BbICOTbl OTHOCUTENbHO YPOBHS MOpsi, TO
yOenbHbI BeC, B OTNIMYUM OT MMIOTHOCTWU, He SBNSIETCS XapaKTepUCTUKON
BelllecTBa.

Ha nontoce teno Becut Ha 0,5% Gonblue, yem Ha akBaTope. OgHako,
OTHOLLEHME BECOB [OBYX Ten B JOObIX YCMOBUSX OCTaeTCs MOCTOSIHHBIM.
CpaBHuvBas Bec Terna C BECOM 3TafioHa — HaXo4UM Maccy Tena.

[aBneHne wnsmepsietca B [lackanax. 1 [la — paBeH [aBreHuto,
Bbl3blBaeMomMy cunon B 1H, paBHOMepHO pacnpefernieHHon no Hopmanu K
MOBEPXHOCTU NroLaabio 1 M2

[aBneHvne Ha cTeHKe cocyda HamnofHEHHOro rasoM — 3TO OrpomMHoe
KONMYECTBO yOApOB MOJSIEKYIT O CTEHKM B WX TEMNOBOM [ABWXEHUWU. YeMm
Gonblue Morekyn B cocyae, TEM Yalle yaapbl, TeM 6onblue AaBreHne, 3Ha4nT
AaBreHne AaHHOoro rasa nNponopLmMoHanbHO ero NNOTHOCTMU.

MoHATMEM TemnepaTypbl Mbl ONPeAensieM Mepy HarpeTocTu Ter.

MpumeHsitoTCa TeMnepaTtypHble Wkansl Llenscua n KenbeuHa.

B wkane Lenbcus nMpuHAT TemnepaTypHbI WHTEpPBan Mexay
TemnepatypaMu MNnaBfeHUs nbAa M KUMNEHUS BOAbl MNPUM  HOPMAaslbHOM
aTMocdepHoM gaBneHun (760 MM pT.CcT.).

Becb uHtepsan genutcs Ha 100 paBHbIX YacTen — rpagycos Llenbcus.
TeopeTnyeckn pacuMtaHa wWkana abCconmTHOM  TepMOAMHAMMUYECKOM
Temnepatypbl B rpagycax KenbBuHa, rge 0°K=-273,15°C — npu aton
TemnepaTtype npekpallaeTcs BCAKOe OBUXEHNE MOMEKyI.

LUkana ®apeHrenTa:

tc=5/9 (t-32)
tr = 9/5 tc+32

3akoHbI nageanbHbIX ra3os.

CnoBo «ras» MpOM30LLMO OT rPEYecKoro «xaoc» - Oecrnopsiaok.
"a3006pa3Hoe CcOCTosIHME BELLECTBaA SIBNAETCA MPUMEPOM CYLLECTBYIOLLETO B
nprpoge NorHOro, COBEPLUEHHOrO Becnopsiaka BO B3aMMHOM PaCMONOXEHUN U
OBWXEHUM YacTul. Yem Gonee paspsiKeHHbI ra3, TeEM MEHee BIUSKT CUMbl
B3aMMOOEWNCTBUSA Ha TEMNIOBOE ABWXKEHVNE MOJEKYM, a 3Ha4MT 1 Gonee TOYHbI
3aKOHbI «MAeanbHOro rasay.
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3akoH bonnga-MapuoTra:
P.V;=P,V,, T= const
3akoH Nen-Jloccaka:

vV, V
1 =—2, p = const
T T
3akoH LWapns:
P, P
1__2 V = const
YpaBHEHNE COCTOSIHUS umaeanbHOro rasa — YypaBHeHve KnawnepoHa-
MeHpeneesa:
PV m
—=—R,rpe
T

P — paBneHue B nackansx, V —obbem B M3,

T — TemnepaTtypa B KenbBrvHax, m — macca B rpaMmmax, [ - MOMeKynspHbIr
BEC,

R — yHuBepcanbHas rasoBas noctosiHHas = 8,3 mk/monb-K.

3akoH [JanbToHa.

Kaxgblh ©“3 KOMMOHEHTOB ra3oBOWM CMECU pacrnpoCTpaHeH BO BCEM
NPOCTPaHCTBE, 3aHMMAEeMOMN T[a30BOW CMECbIO MNpW OABMNEHUW, Kakoe OH
pasBuBan Obl, 3aHMMas BCe MPOCTPAHCTBO MpWU TemrepaTtype cmecu. ITo
AaBrieHne HasblBaeTcsl napuumanbHbiM. [JaBneHne rasoBoin cmecu «P» paBHO
CyMMe napumanbHbIX JaBreHUi ee KOMNOHEHTOB.

P=P1+P2+P3+....+Pn
Mpumep: B GannoHe Bo3gyx, P= 10 6Gap. Ypansem O, kakuMm-HMOyOb
nornotutenem. [laBneHne craHoButcs 8 6ap, T.e.

PN2 = 86 ;PO =20

2

Mpouecchl cBA3aHHbIE C NEPEHOCOM Tenna, T.e. C HarpeBaHUeM Unm
OXnaXxgeHnem Tern, KONMYECTBEHHO OLIEHMBAIOTCS YHUBEPCArbHON €ANHULIEN,
NPUMEHSEMON NSl BbIPAXEHUS BCEX BWOOB SHEPrMM — MEXaHUYECKOWN,
TENSI0BOW, 3NEKTPUYECKON U T.N.

OT1a eguHuua — [xoynb — eguHULA 3HEprnn, paBHas paboTe cubl B 1
HbOTOH Mpy nepemMeLleHnn TOYKM ee NPUNOXEHUA Ha paccTosiHue 1 M B
HanpaBneHUn OENCTBUS CUMbI.

KonuyectBO Tenna wuayllee Ha HarpeBaHuuM Tena 3aBUCUMT OT
pasHOCTK TeMnepaTyp, Macchbl U ero TENSIOEMKOCTH, T.€.

Q=m-c (Tz-T1)

YaenbHas TEMMOEMKOCTb — 3TO 3HEeprus, Heobxogumasl Ha HarpeB
eAnHULblI Macchl BellecTBa Ha 1°. [Ans Boabl c=4,2 kox/ kr-K

TennoemKoCTb TEN YMEHbLUAETCS C NageHnem TeMneparypbl.

[ns ra3oB Benv4yMHa ygenbHOM TENSIOEMKOCTU 3aBUCUT OT npouecca:
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C,- n3obapHas TennoemMKkocTb
C,- n3oxopHasi TeNNOemMKoCTb
K=c,/c,; Ana ogHoaToMHbIX rasos K=1,67

Ona oByxaTtoMHbix —1,4

OISt MHOroaToMHbIX — 1,29.

Mpouecchl CxmwkeHNa ras3oB ygobHO paccmaTtpuBaTbh U NPOM3BOAUTH
HeobxoouMble pacyeTbl Monb3yscb Auarpammon Monbe wunu gaeneHve —
3HTanbHUA. ANTanbnmMs UM TennocogepXaHne — 3TO0 napameTp COCTOSHUS
BellecTBa (paboyero Tena).

YpenbHasa aHTanbHua h = u+PV/m, rge h — KmK/Kr; U — BHYTPEHHAS
(noTeHumanbHas) aHeprus — kmk/kr; P- naBneHne B nackansx, V — o6bem B
M”; m — macca B Kr.

MpuMep: NPOLIECC CXUKEHMS ra3a B OOHOCTYNEHYATOM LMKIIE:

1-2 - neperpes

2-3 — cxKaTue B Komnpeccope

3-4-5 — npouecc koHAeHcaumn

5-6 — gpoccenvpoBaHne

6-1 — kMneHne B ucnaputene (TaHke).

*
*
*

*

Xnmunyeckune cBOMCTBa rasos.

OcHoBHasi Macca NepeBO3NMbIX Ta30B — 3TO YINEBOAOPOObl U
aMMuaKk.

Yrnesogopoabl AenaTcs Ha 2 rpynnbl: 1) Te, KoTopble AoObIBatOTCA U3
YNCTO Tra30BbIX MECTOPOXOEHWIW, TaK HasblBaemble HaTypasbHble rasbl,
COCTOSLME B OCHOBHOM M3 MeTaHa, HO UMelLue NpuMecu 3TaHa, asoTa,
YIMEeKUCnoThbl, BOASHOrO napa. 2) BTopasd rpynna — TakK Ha3biBaemble
HedpTAHbIE WMAM MONYTHblE ra3bl — Mony4varT npy Aobblun HedpTM unm B
npoLiecce ee NeperoHkn, 3To B OCHOBHOM MNponaH 1 GyTaH.

YrnesogopoaHble  rasbl ncnonb3ytTca B OCHOBHOM Kak
NMPOMbILLNIEHHOE W ObITOBOE TOMMMBO W KaK Cbipbe AMNS1  XUMUYECKON
NPOMBILLIIEHHOCTH.
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CsovicTBa YrneBoaopoaoB, OCOOEHHO XUMWYEcKue, 3aBUCST OT
CTPOEHUSI UX MOIEKYT.

MpenenbHble, HacbIWEHHbIE YrMeBOAOPOAbl WM  ankaHbl — 3TO
yrneBogopodbl Yy KOTOPbIX BCE BaleHTHble CBA3W  3amMoflHEHbI, T.€.
onpegensatTca gopmynon C, Hap.o.

310 meTaH CHy, atan C,Hg, nponan CsHg, 6yTan C4H+(.

H HHH HHHH
| N N
"o T e
H HHH H-H-H-H
MeTaH nponaH 6yTaH HOpMaJ'IbeIVI

OT0 cTabunbHble, He BCTynmawLwMe B peakuuu gpyr ¢ gpyrom 6e3
uBeta W 3anaxa rasbl. Bce npegenbHble yrrnesogopodbl FOPST C
obpasoBaHMeM okcuaa yrnepoaa v Boapl:

CH4+20,=C0,+2H,0+880 ax.

C yBenuyeHneM MONEKYNsipHbIX Macc npeaenbHbIX YrneBoaopOaoB
NnoBbILLAETCS UX TeMnepaTypa NnaeneHus n knuneHns. Tak, npyu YMcrne atoMoB
yrnepoga ot 5 go 17 — 310 yXe XuakocTu, ¢ ewe 6onbLMM YUCIIOM aTOMOB
yrnepoga — TBepAble Tena.

N3omepusi — siBrneHne, Npu KOTOPOM MOTYT CYLLEeCTBOBaTb HECKOSbKO
BELLECTB, MMEILLMX OAMH U TOT XEe COCTaB, OOHY U Ty X& MONEKYNSAPHYHO
Maccy, HO pasnuyarLmMxcs CTPOeHMEM Morekyn. Hanpumep, HopmanbHbIN
OyTaH nmeeT TeMnepaTypy kKuneHust npyn atmocdepHom agasneHunn —0,5°C,

HHH
L1

a uso-bytaH H-C-C-C-H -11,7°C

il v
HOH

H

Yem Gornblue aToMOB yrrepoaa, TeM Gorblue MoXeT 6biTb N30MEpPOB:
y neHTaHa — 3, a y aekaHa (CqoH2z) yxe -75.
HenpeaenbHble (HEHACLILWEHHbIE) YINEBOOOPOAbLI UMK ankeHbl — 3TO
yrneBoAopOabl, UMeoLLME MeXay aToMaMu yrrepona ABOWHbIE CBA3W.
C,H>, — ooHa oBoviHas CBSA3b — STUIEHOBBIN psg
Otunen C,yH,
C,Hon2 — OVEHOBLIN psg — 2 ABOVIHbIE CBA3MW.
H HH H
N I/
C=C-C=C - byrtaagneH
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XapakTepHble peakumm HenpeaenbHbIX yrneBoaopoaoB.:
NPUCOEANHEHNSI, OKUCIIEHUS], MONUMEpPU3aLUN.

Yrnesogopoabl MNPakTUYECKM HEe pacTBOpUMbI B BOAE, HO MOryT
0o0pa3oBbiBaTb rMapatbl — BELLECTBA, MOXOXME HA M3MENbYeHHbIN nea.
MmapaTtbl MoryT 3abmBaTb (UNbLTPbLI, APOCCENbHbIE KranaHa, oTpuuaTernbHO
CkasblBaloTCsl Ha pabote HacocoB. VIHrMOMTOpamMuM MOIyT CRy>XWUTb METaHomM,
ataHon, OpHaKo MPUMEHATb WX MOXHO TOMbKO MO COrNacoBaHUK C
rpysononydyatenem, T.K. [Jaxe Hebonbllioe KONMUYECTBO WX  MOXET
oTpuuaTenbHO BMMATbL Ha KayecTBO rpysa (Hanmpumep aTureHa), pacTBOpsiTb
WHrMBUTOPBI MONMMEPUIYHIOLLIMXCS FPY30B.

Monumepusaums — 3TO XUMMYECKUA MpOLECC, MpU  KOTOPOM
MOHOMEpbI (OAUHaKOBbLIE UMK PasNNYHbLIE) NPUCOEaMHSATCSA ApYr K apyry 6e3
BblAENEHNST  KaKMX-MM6o  MoBO4YHbIX  NPOAYKTOB  peakumu, T.e. U3
HU3KOMOIEKYSIPHbIX BeLLECTB (MoHOMepoB) obpasytoTcs
BbICOKOMOMEKYIsIpHblE, TaK Ha3blBAaeMble MakpOMOSEKynbl. EcTecTBeHHble
nonmmepbl — 3TO Kpaxmas, CMOSbl, LIeNnono3a; UCKYCCTBEHHbIE — CMOJbI,
naku, nnactMaccsl 1 T.1.

Mpumep: BUHUNXNOPUA

H Cl HClI CI
N/ | | |
. C=% — H-C-C-C=C — (- CH,-CHCI-)n + Tenno
1] nonnmep
H H HHH H
MoHomep aumep

Takke  noaBepxeHbl  nonuMmepu3aumm  OyTagveH,  U30MpeEH,
3TUNEHOKCUA 1 Ap.

Ha crnoHTaHHyt0 nonvmepusauuio BAMSIOT: TENSO, KMcnopod, Apyrme
3arpsisHeHUs.

MHrnbuTtopbl — BellecTBa, nNpefoTBpallalline unuv 3amennsawolime
peakuun nonuMmepusaumn. WMHrMbuTopbl XOPOLLO pacTBOPSIlOTCA B BOJE,
aHTUpun3ax. OHU TOKCUYHBI.

KOHCTpYKTMBHbIE OCOBEHHOCTU ra30BO30B.

lMepeBo3ka rasa mMopem TauT B cebe omnacHOCTb MoXxapa, B3pbiBa,
TOKCMYECKOTO  BO3OEWNCTBUSA Ha YeroBeEKa W OKpyXKawllyl  cpeay,
KOPPO3MOHHOIO paspyLUeHUs KOPMYCHbIX KOHCTPYKLMIA, a Takke OMacHOCTW,
CBSI3aHHbIE C HU3KOW TEMNEepPaTypon 1 NOBLILLEHHLIM JABNEHUEM IPy3a.

Moatomy B uUenax 6e3onacHOCTM NOAeV U 3alnTbl OKPYKatoLen
cpegbl MMO (MasoBbii  Kogekc), HaumonaneHble KnaccudukalumMoHHbIe
opraHusaumm pernameHTUpPYOT MPOEKTHbIE PELUEHNA W KOHCTPYKTMBHbIE
HOPMbI MO CO34aHWI0 CydOB, MEPEBO3ALLMX CKMKEHHbIE radbl U HEKOTOpbIe
onacHble BeLecTBa HanmBoM.
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B 3aBMCMMOCTM OT NOTEHUManNbLHOM OMacHOCTM NepeBO3MMOro rpysa onpe-

pensietca knacc: «lasoBo3 I», «lMasoo3 ll», «lasoo3 lll», «1G», «2Gy»,

«2PG» n «3G».

«lMasoBo3 I», «1G» - 3TOT KIAcc onpegenseT NepeBo3ky Hanbornee onacHbIX

rPy30B AMsi OKPY>KaloLLen cpedbl U BCEro XWBOTO: BPOMUCTLIN METUI, XIop,

OBYOKCUA cepbl, 3TUNEH oKcug.

«lasoBo3 ll» - meHee onacHble BewectBa: NH;, HedTsHble rasbl, BUHWNM

xnopua, STUNeH, MeTaH u T.4.

«lMa3oBo3 llI» - HETOKCMYHbBIE U HE BOCMNNAMEHSOLLMECS rasbl: a30T, PPEOHbI.

BONbWMHCTBO NEPEBO3UMbIX CXKWKEHHbIX Fa30oB MMEKT MNIOTHOCTb
NMPMMEPHO pPaBHYK MOSIOBUHE MIOTHOCTU BOAbl, MO3TOMY KOHCTPYKTUBHO
rasoBo3bl MpeacTaBnsalT cobol cyaa C BbICOKMM HagBOAHbIM GOpTOM U
cpaBHUTENbHO Hebonblon ocagkon. 3OTM  OCOOEHHOCTW, COBMECTHO C
BO3gencTBMemM  CBOOOAHOM  MOBEPXHOCTU  XUAKOrO  rpysa, TpebyioT
MOBbLILLEHHOIO BHUMAaHMWS K OCTOMYMBOCTU CyAHa.

Mcnonb3oBaHue  cneuvanbHbIX  KOHCTPYKUMOHHBIX — MaTepuaros,
HanuuMm Ha cygHe cneumanbHbix cuctem (YCIT, CUIM n T.n.) npuBoguT K TOMY,
YTO ra3oBO3bl CTAHOBATCH OOHUMMW N3 CaMblX JOPOrMX TPAHCMOPTHBIX CPEeaCTB.
CToMmoCcTb OAHOro CepumHoro rasosos3a BogousmelleHvem 97 T1.1. Co
cchepuyecknMy BKNagHbIMW TaHKaMu NoyTu BTpoe Gonblle, YeM CTOMMOCTb
TaHKepa TaKoro ke BOAOU3MELLEHNS.

Bce cyna — rasoBo3bl MOXHO pasgennTb Ha pasfnuyHble rpynnbl B
3aBMCMMOCTM OT BuAa rpysa, ot Temnepartypbl U AaBreHNst MOOePXKNBAEMbIX
B IPYy30BbIX TaHKaXx.

1. [a30BO3bl HaMoOpPHOro TWMa, MEPEBO3SALNE CXKWKEHHBIA ras nog
OaBrieHneM, T.e. [aBfeHMe B TaHKax 3aBUMCUT OT TemnepaTtypbl
okpyxatowen cpegbl. OBbIMHO OHM BbIAEPXUBAKOT AaBneHve o 17,5 6ap
(4TO CoOTBETCTBYET TEMMNepaType HacCbILLEHHbIX NapoB nponaHa +55°C u
ammuaka +45°C).

2. Cypa nonyHanopHoOro tuna — Tak HasblBaeMble semi-pressurised ships,
T.€. cyga, nepeBosslme ra3 npu HebOMNbWOM OABNEHUN U OXNaKOEHUN.
OxnaxpgeHune moxeT 6bITb nonHbiM ( fully refrigerated) n HenonHbIM.

3. [a3oB03bl NoMHblE pedpexepaTopbl, T.e. NEPEBO3SALLMNE CKIDKEHHDbIA ra3
npv aTMocepHOM AaBreHNN.

MepBble nNepeBO3kM raza Mopem Hayanucbk ewe B 30—Xx rogax.
PerynsipHble nepeBo3ku - B 60-Xx. [epBbii cneumanbHO CNPOeKTUPOBaHHbLIN
rasoBo3 rnoctpoeH B Lseuun B 1953 rogy — «Pacmyc Tonctpoym», A4.8. = 445
T. [NepBbIi cneumanbHO NOCTPOEHHLIN MeTaHoBO3 «MeTaH lNMunoHep» goctasun
n3 CLLA B AHvrnnio B 1959 rogy 2000 T. meTaHa.

MepBbI ra3oBo3 pedpwkepaTopHoOro Tuna Obin NocTpoeH B 1961
rogy.

B CCCP uctopusi ra3oBo30B TakoBa:

B 1959-60 rogax Ha TaHkepax Tuna «Kasbek» - Ha «PpyH3e» n «Bna-
anvmpe» B6binn yCcTaHOBMNEHb! XXEeNe3HOAOPOXKHbIE LIMCTEPHbI A8 NepeBo3Ku
aMmmmnaka u Hadanm nepeso3nTtb U3 Ogeccol (¢ 1-ro npuyana) ammmak Ha KyOy.
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B 1965 rogy B AnoHum gnsa JlatBunckoro napoxoncrtea Obinin no-
CTPOEHbI y)e CreLnanisupoBaHHble rasoBosbi HaNopHOro Tuna «Kerymc» n
«Kpacnay» rpysosmectumocTbio rno 2500 M.

B 1976-77 ropax B 'epmaHuMM GbinM NOCTPOEHbI 6 ra3oBO30B TUNA
«HOpmanay, rpysoBmectumocTtbio no 12000 M. 3710 y>Ke cyfa nonyHanopHoro
TMNa MakcMMarnbHO-40MYyCTMMOE JaBrneHne B TaHkax - 5 6ap, MUHMManbHoe —
0,3 6apa, ocHalleHHble YCTaHOBKOW MOBTOPHOrO CXMKEHMS rasa, CrnocobHom
NoaAepXuBaTh TEMNEpaTypy B TaHkax Ao - 48°C, T.e. NepeBO3NTb rpy3 1 Npu
aTtMmocdepHoM aaBrneHun. KpaTkasi xapakTtepucTuka cygHa:

Oepsent — 9,891 1. MnasHbIn gBuratens «bypmuctp n BanH» 8940
a.n.c.

3 omsenbreHepaTtopa — 850 kBT.

3 TaHka (COBOEHHblE LMNMHAOPbLI) TpybonpoBogamyn o6beanHeEHbI B 2
CUCTEMbI - BO3MOXHOCTb NEPeBO3UTb 2 Buaa rpysa.

3 rpy30BbIX Komnpeccopa «3ynbuep» K-140-2B,
NpPOu3BOAUTENBHOCTBLIO MO ammuaky no 200000 kkan/yac.

B kaxgom TaHke no 2 I'IOpr)KHbIX Hacoca ¢upMbl “BopTuHITORH”
npounssoauTenbHocTbio Mo 200 m *lyac. CopepxaHune Kucnopoga B MHEPTHOM
rase 0o 0,1 %.

3atem B 1979 -80 rr. Ha Bepdun “bpepna” B Utanum (Maprepa,
BeHeuns) 6binm NocTpoeHbl 3 cyaHa YXe MOSHOCTb - peq)pvm(epaTopHoro
Tuna «MoccoBeT», «JIeHCOBET» TpPy30BMECTUMOCTHIO no 75 000 M w
«CMOrmbHbINY - 37000M3. Centyac ato «Gasprogress», «Atlanticgas» wu
«Hawrimy.

«MoccoBeT» - neasent — 55000 T.
maBHbIN aBUratens: OpsHCKUIA ansenb — 15,89 MBT.

4 pnsenbreHepatopa no 960 KBT.
4 npuaMaTMyecknx TaHka. [lpedoxpaHuTenbHble  KranaHa  TaHKOB

yCTaHOBMEHbl Ha nogpbiB npu pasneHun 0,25 6Gapa. Bakyym — 0,95.
Temnepatypa rpy3a go - 50°C. YcraHOBKa MOBTOPHOIO CXWXKEHWS rasa
KackagHoro Tuna. [pysoBble komnpeccopbl — «3ynbuep» K160 -—2E,

npon3BoAMTENbHOCTBID Mo ammuaky no 320000 kkan/vyac. PpeoHoBble

KOMMNpeccopbl  BUHTOBble upmbl «loyaeH». NmeeTtcs 2 wcnaputens, 2

nogorpesatenss u 2 6Gnoeepa. WcnapuTenb nNpoOM3BOAMTENBHOCTBLIO MO

ammumaky 3000 m /qac

Briosep — 10000 M*/4ac anddepeHLmansHoe fasnetne 400 m Gap.

8 rpy30BbIX HACOCOB, MOrpyxHoro Tuna, 650 m */yac, Hamop — 130 M.

MowHocTb anektpoasuratens 230 kBT. [eHepaTop WHepTHoro rasa Gin —

5000- 0,3 — NPOM3BOANTENBHOCTBLIO 5000 M*/4ac, Hamop — 0,3 Gapa.

Mo BMAy rpysa ra3oBo3bl AENSATCA Ha:

1. Cypa nepeBosswme npupogHbii ra3 — LNG (Liquefied Natural Gas). T.k.
MeTaH WMEEeT KpuUTU4Yeckyto Temnepatypy — 82°C u KpuTudeckoe
naBneHne 45 0ap, SCHO, 4YTO NEepeBO3UTCST OH nNpu aTtMocepHoM
AaBreHnn. Temnepartypa B TaHkax - 162°C.
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2. Cypa nepeBossime HedpTaHble ra3bl U ammmnak — Liquefied Petroleum
Gas — LPG — moryT ObITb HanopHoro, NonyHanopHoro unun pedpuxepa-
TOPHOro Tuna.

3. OTgenbHOW rpynnon MOXHO BblAeNUTb 3TuUneHoBo3bl — LEG. Temnepaty-
pa kuneHus atuneHa - 104°C, kputnyeckas t=+9,9°C. MNMoaTtomy 37O cyaa
MOMyHanopHOro nnu pedpmkepaTopHoro Tuna.

4., XnopoBO3bl — HAMOPHOIO TUMa C HENPSAMbIM OXaXAEHNEM.

5. KombuHupoBaHHble cyga — ONns TPaAHCMOPTUPOBKU CXWMXKEHHbBIX ra3oB U
XMMWYECKM aKTMBHbIX cped. Takve cyga [[OSKHbl  yAOBMETBOPATb
TpeboBaHUsIM, NPeAbLSABMSEMbIM K ra30BO3aM U XMMOBO3aM.

Puc. — cxema.

KOHCTpYKTMBHON MepoWn 3aluuTbl B Clyyae MOBPEXOEHWUn, KOTopble
MOryT ObiTb Bbl3BaHbl CTOMKHOBEHWEM C APYrMM CyAHOM, Mpuyanom,
nocagkom Ha Menb W T.M., ABNSETCS YAaneHWe rpy30BbIX TaHKOB OT
0OLIMBKM KOpnyca CyAHa Ha HEKOTOPOE pacCTOsHUE.

Ha ra3oBo3ax Bcex TUMOB OTCTOSIHME TPY30BbIX TAHKOB OT OMOPHOW
NMOCKOCTN JOIMKHO ObITh HE MeHbLue 1/15 B nnn 2 m. (B - wupuHa cygHa).

Ha cygax tmna 1G rpy3oBble TaHKU OOIDKHbI OTCTOATb OT NUHUKM 6opTa
y BaTepnvMHumn Ha pacctosHum 1/5 B unm 11,5 m. B nobon gpyron Touke
3TO paccTosiHMe He OOSMKHO ObiTb MeHblle 760 MM. OTO ke paccTosiHue
OOIMKHO OTOEensATb rpy30oBble TaHKM OT TeopeTUyeckon nuHuMM GopTta Ha
rasoBo3ax gpyrnx TMnoB..

*
*
*

*

Paccmotpum  Gonee  nogpoBHO  KOHCTYKTUBHbIE ~ OCOBEHHOCTU
ra3oBO30B B 3aBUCUMOCTW OT Tuna cygHa.

Cypa HanopHoro tuna puc. N.

TaHkM umnuHgpuyeckne (ropu3oHTarnbHble, BepTUKamnbHbIE) WK
cepuueckme. Cuctema TpyGonpoBogoB OObIMHO COCTOMT W3  OAHOMO
norpy3o4Ho- pasrpy3oyHoro TpybonpoBoga v ra3ooTBOAHOW marucTpanu. Het
Hy>XObl B rpy30BblX Hacocax. Bbirpyska nponsBoguTcs 3a cyeT n3bbITOUHOro
AaBrneHnst B TaHKe, KOTOpoe BbITeCHseT rpy3 B GeperoBble emkocTu. [Ons
MOBbILLEHNS OABMEHNS] UCMONb3yeTCa CyAO0BOW UM GeperoBon KOMMNPeCcop.
Ha nanybe ycraHaBnmBaeTcs ByCTEpHbIN Hacoc, Cly)Xawun Ansi NoBbILLEHNS
OaBrieHns B TpybonpoBoae.

MpeumyLlecTBa CyqoB HanopHoro Tuna:

1. Wcnonb3oBaHuMe nMpu MOCTPOMKE TaHKOB OObIMHOM cCTanu, T.K. Tpy3
nepeBo3MTCH NpU TeMMNepaType OKpyXatLLen cpeabl.
2. Hert yCTaHOBKU CXWKEHMUS U OTCYTCTBME U3ONALMM TaHKOB.
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3. [lpocTtoTa npoBedeHMs rpy3oBLIX onepauui — HeT HeobXoauMoCTU B
rpy30BbIX Hacocax.

4. He TpebyeTca ycTaHOBKM BTOPUYHOIo H6apbepa.

HepocTaTtku:

1. Hebonblwas rpy3oBMeCTUMOCTb — OObIMHO nopsigka 2+2,5 Thic. M3, pexe
go 4 Toic.M>. B SAnoHum NMOCTPOEHbl WM  HECKOIbKO  CydoB
rpy30BMECTUMOCTbI0 10000 M>.

2. Cnuwkom Tsxenble rpy30Bble TaHKN — YBENUYEeHWe BOAOM3MELLEHUSA Npu
HW3KOW rpy30BMECTMMOCTW.

3. OrpaHu4yeHHoe ucnonb3oBaHWE Mone3Horo obbemMa cydHa, T.K. TaHKK
MUMEIOT LMIMHOPUYECKYIO UK cdiepryeckyto hopMmy.

4. Hwuskas rpy3oBMECTMMOCTb MO CpPaBHEHWO C CygaMu TakoW ke
BMECTMMOCTU pedpwkepaTtopHoro Tuna. Hanpumep, nponaH wumeet
NNOTHOCTb Ha 16% Bbiwe nNpu TemnepaType - 42°C, yem npu +20°C.

Cypa nonyHanopHoro tuna puc.N. Ha aTux cyaax TaHkuM paccyvTaHbl
Ha faBneHue go 5 6ap, nHorga oo 8 6ap. Ha cygax LPG TemnepaTtypa rpysa
MOXeT nogaepxueartbes o -50°C. Ha atuneHaBo3sax -104°C.

TaHkn wn TpyboOMpoBOAblI OOMMKHLI U3rOTaBNMBaTLCS U3  CTanen
CMOCOGHBIX BblaepaTb 0e3 paspyLUeHns CTOMb HU3KUEe TemnepaTtypbl. TaHKku
B BMOE OOWHAPHOrO MM ABOWHOIO UWIMHAPA YCTaHaBnMBAKOTCA (KpenaTcd K
Kopnycy) Ha pyHAameHTax, U3roTOBMEHHbIX U3 TBEPAbIX NOpoA Aepesa. ITO
AaeT BO3MOXHOCTb TaHKy AedopMnpoBaThbCa OT TemnepaTypHbIX N3MEHEHMWN
He3aBMCMMO  OT  Kopryca  cygHa.  TemnepaTypHble — gedopmauuu
TpyOONpPOBOAOB YMEHbLUAKTCS YCTAHOBKOW CnewumanbHbIX KOMNeHCaTOPOB.

OTn cyga obopyayloTcs YCTAHOBKOW CXWKEHWUsI rasa. [ns BbIrpy3ku
MCNONb3YHTCHA FPy30Bble HACOChl, YCTAHOBMNEHHbIE B CneumanbHbIX Koroauax
rPy30BbIX TAHKOB.

Ha nanybe oO6biMHO ycTaHaBnuBatoTcs 2 Oyctep Hacoca. [lpwu
HeobOXOQMMOCTU Tpy3 Mpu  BbIFPYy3ke MNOAOrpeBaeTcsd, Mpoxoas uYepes
crneunanbHbli TEMNTOOOMEHHMK.

OOblYHO TaHKM pasgeneHbl Ha 2 rpynnbl, 4TOObI MOXHO ObINO
nepeso3nTb 2 BUAa rpysa.

Kaxgbil TaHK MMeeT CMCTEMY KOHTPONSA TemnepaTypbl, AaBNeHus u
YPOBHS rpy3a B TaHKe.

MpeumyLlecTBa cygoB NonyHanopHOro Tuna:

1. KOHCTpyKUMs TaHKOB ferye, Yem Ha cygax HanopHoro Tmna

2. CoOTHOLLEHME BMECTMMOCTU U IPy30MNO4BLEMHOCTM Takke ny4lle

3. [py3onoabemMHoOCTb YBENMYMBAETCS 3@ CHET MOBLILLEHWUSI NITOTHOCTU rpy3a
npuv HA3KOW Temneparype

4. Jlyywe ncnonb3yeTtcsa nonesHoln o6beM Kopnyca

5. He TpebyeTcsa ycTaHOBKa BTOpU4HOro 6apbepa.

HepocTaTtku:

1. HeobxoammocTb yCTaHOBKM CXWXKEHUS ras3a Ans  NogaeplKaHus
OTHOCUTENBHO HU3KOrO AaBMneHns B TaHKax
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2. DKOHOMWYECKM HEBLIFOLHO I/ICI'IOJ'Ib3OBaTb cyha Takoro Tuna npm rpy-
3oBMecTUMOcTU Gonee 15000 M°. OpHako ecTb cyna u 30000 M rpyso-
BMECTMMOCTbHO.
3. Wcnonb3oBaHue [Ansi M3roToBREHWs TaHKoB, TpybonposogoB 6Gonee
OO0POrnx HM3KOTEMNEPATYPHbIX CTanen.
4. HeobxoaumocTb N30MpoBaTh TaHKMN ANs YMEHbLUEHUS TENONPUTOKOB.
Cypna, nepeBo3silne CXKMXKEHHbIN ra3 npy aTMOCEPHOM OABAEHUN — MOSHble-
pedpvxepaTopbl.

3710 cyaa rpysoBmectumocTbio oT 15 oo 100 Thic. m>. Puc.N.

OGbl4HO nepeBo3AT HedTAHbIE rasbl UM aMmmuak. TemnepaTypa B
TaHKkax MOXeT nogaepxmeatbcs go - 50°C.

TaHKN KOHCTPYMPYOTCS Ha MakcumansHoe aaeneHue 0,7 6ap.

Tak kak [paBneHMe B TaHKax Hebonblwoe, OHU MOryT ObiTb
CKOHCTPYMpPOBaHbl ~ Takum  obpasoM, 4YTOObl  HaunyywuMm  obpasom
ncnonb3oBaTb MNOME3HbIN O00bEM Koprnyca cygHa. TaHKM [OIkHbl ObiTb
CaMOHECYLUMMW, OHN YCTaHaABNMBAIOTCS Ha crneuunarnbHble Ornopbl U3 TBepabIX
nopop gepesa. XKecTko KpenuTcsa TOMbKO K LIeHTparbHOW ornope, 4To gaet
BO3MOXHOCTb TEMNepaTypHbiM AedopMaLmsM TaHKa He BNuUSITb Ha KOpMyc, a
aedopmaumam Kopryca, Kak cTaTM4eckmm, Tak U AMHaMWYEeCKUM, He BIUATb
Ha TaHK.

Kaxgbll TaHK yCTaHaBNMBaEeTCs B CBOW TPHOM, Tak Ha3blBaeMoe
mexbapbepHoe npocTpaHcTBo — Void Speis.

Ha BHELLHIOI0 NOBEPXHOCTb TaHKa HAHOCUTCS CIOW U30NSLMN.

MexayHapoaHbele npaBuna TpebyloT Ha TakuMx cygax YCTaHOBKU
BTOpUYHOro 6apbepa.

BTopuyHbIi Gapbep rpy30BOro TaHKa CIY>XUT BPEMEHHOW €MKOCTbIO
ONS XXMOKOro rpy3a B Crnyvae yTeuyek ero u3 taHka. [poTekwmnn rpy3 AOMmKeH
yOoepXxuBaTtbCa OT AdarnbHenwWero pacnpocTpaHeHust B TedeHnn He meHee 15
CyTOK Takmm obpasom, 4ToObl TemnepaTtypa KOPMYCHbIX KOHCTPYKLUUA He
NnoHWXanacb Ha MPOTSHXKEHWM BCEro 3TOro BpemMeHu. BTopuuHbii Gapbep
JOIMKEeH OTBeyaTb CBOEMY HasHadeHutio npu yrnax kpeHa pgo 30°. Ecnwu
TemnepaTypa rpysa npv atmocgepHom aasrneHnm He Hmke -10°C, BTOPUYHbLIN
Gapbep He npegycmatpuBaeTcd. Ecnu Temnepatypa CKuXeEHHOro rasa npu
aTMOchepHOM [aBrneHMn He omnyckaeTcda Hmke  -55°C, To BTOPUYHBIM
GapbepoM MOTyT CRYyXWUTb KOPMYCHbIE KOHCTPYKLUUK, BblOepXuBatoLme CTosfb
HM3Kne TemnepaTypbl. Ecnm kopnyCc cygHa He $BMASeTCd BTOPUYHbIM
GapbepoM, To TpeboBaHUS K ero KOHCTPYKLUMM 3aBUCST OT TUMa rpy3OBbIX
TaHkoB. B 3aBMCUMMOCTV OT 3TOro AenatoT NOMHbIA UM YaCTUYHbIA BTOPUYHbLIN
Gapbep wnn He npegycmaTpuBaloT ero BoBce. MaTepuan BTOPUYHOTO
Gapbepa [OMMKEH BblAepXUBaTb TemnepaTtypy rpysa npu atmocdepHoM
OaBIEHNM, a KOHCTPYKUMS ObiTb TakoW, 4TOOblI paspylleHWe MepPBUYHOIO
Gapbepa He Bbi3biBana BbIXOf U3 CTPOsi BTOPUYHOro Gapbepa.

B kaxxgom Tprome — MexbapbepHOM NMPOCTPAHCTBE, YCTaHaBNMBaeTCA
KEKTOp, MO3BONALLMN yAANATb XUAKUW ras, NPOHUKWWA Tyaoa B crnydae
NoBpeXOeHWS TaHKa, B APYron TaHK.
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Kaxgbii TaHK pasgeneH npodorbHOM nepebopkon Ha ABe 4acTu,
coeauHsOWMecs Mexay cobon B parioHe Kynomna. B kaxaowm nonoBuHe TaHka
nmeeTcs rpy3oBon Hacoc. Bce TpybonpoBoabl M yCTpOWUCTBa ANs KOHTPOMS
NMPOXOAAT Yepes Kyrnos TaHka.

YCTaHOBKa CXWXKEHUS rasa Ha 3TUX Cydax aHarormyHa ycTaHOBKam
MCNomb3yeMblX Ha Cyaax MoslyHanopHOro Tuna.

MpeumylulecTBa rasoBO30B, MEPEBO3AMX CKIDKEHHbIN ras npwu
aTMocepHOM AaBneHnK:

1. Hawnbonee nonHoe ncnonb3oBaHue nonesHoro obbema kopnyca cygHa.

2. YBenu4yeHue rpy3oBMECTMMOCTM 3a CYET YBENUYEHUsI MIOTHOCTM rpy3a
Npv HA3KNX TeMMepaTtypax.

3. BnusiHue cBoGOOHON MNOBEPXHOCTU YMEHBLLUEHO 3a CYET 3anosfiHEeHWs!
TaAHKOB [0 YPOBHS Kynoria ¥ Hanu4mm npogosibHbIX Nepebopok.

4. BdPHeKTUBHOCTb 3a CHET YBENMYEHUSA TPY30BMECTUMOCTU — CTPOSITCA
cyaa v cabiwwe 100 Thic.M°.

HepocTaTtku:

1. BblCOKasi CTOMMOCTb HU3KOTEMMEPATYPHbIX MaTepuanoB, MCMNOMNb3yeMbIX
ONS M3roTOBMNEeHMs TaHKoB, TpybonpoBodoB, KnanaHoB.

2. HeobxoanmmocTb n30nsiLmMm TaHKOB U TpyGonpoBOAOB.

3. HeobxogumocTb BTOpU4HOro 6apbepa.

4. HeobxoanmocTb Gonbluel MNpPOM3BOAMTENBHOCTU YCTAHOBKM CXUKEHUS
rasa.

5. HeobxogumocTb nogaepxaHus MHEPTHOW Cpefbl C HU3KOW BNaXXHOCTbIO B
MexxbapbepHOM NPOCTPaHCTBE.

6. bonbwwne napTum OOHOPOAHOrO rpy3a 3aTpyaHAT  3d(EKTUBHO
MCMNonb30BaTb 3T Cyaa Ha pbIHKE.

Cyna ans nepeBo3ku NPUMPOAHOro rasda — MetTaHoBo3bl — LNG.

[aBneHne B TaHkax nopaepxumBaeTca He 6Gonee 0,25 6ap.,
Temnepatypa - 163°C. B Hactosillee Bpemsi BMECTUMOCTb METAHOBO30B
npesbiwaeTt 125 TbIC. M 1 nnaHupyetcsa noctpornka cygos go 300 Thic.M>
BMECTMMOCTbIO. B  HacTosiwee BpemMs uMcCnapuBlUMACA METaH WK3-3a
TennoobMeHa C OKpy>KatloLLen cpefon NCNomb3yeTcs kak Tonnmeo. Hanpumep,
Ha MeTaHOBO3€ IPy30BMECTUMOCTbIO 125 000 M> exeHEBHO UcnapsieTcs OT
0,18 po 0,25% ot obwero konuyectBa rpysa. 3T0 npumepHo 70-75%
TonnmBea, Heobxooumo Ans obecneyveHns NOAHOrO Xxoaa.

MeTaHOBO3bl HeOOmMbLIOA BMECTUMOCTM uMHOrga obopyayloTcs
YCTaHOBKOW CXWDKEHWSI, TOrga MX MOXHO UCMONb30BaTh Takke AJ1S NepeBO3KU
3TUMEHa N HepTAHbIX ra3os.

Beirpy3ka npoucxoguMT  Mpu MOMOLUM  MOFPYXXHOrO  Hacoca,
YCTaHOBMEHHOIO BHYTPX CMeLVanbHOW KOJTOHHbI, PacrOfOXEHHOW B LEHTpe
TaHKa.

KOHCprKLIVIVI rPy30BbIX TAHKOB.
BCTpoeHHbIe TaHKN — HeoTbeMIieMaa 4acTb KOPMNYCHbIX KOHCprKLI.I/IIZ
CyAHa, T.e. OHM y4aCTBYHT B obecneyeHnn LEeNOCTHOCTN M NPOYHOCTU Kopny-
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ca. 'py3 B Takmx TaHKax NepeBo3AT, Npu TemnepaTypax He Hwke -10°C.
Hasnexune oo 0,25 Gap.

BknagHble, He3aBUCHMMble TaHKM — 3TO CaMOHECyLUMe TaHKu,
ABMNSAOTCA aBTOHOMHOWM KOHCTpyKumen. OnuparoTcsi Ha KOprnyc MoCcpencTBOM
onop u (pyHOaMeHTOB.

Oenatca Ha Ttunbl A,B,C B 3aBMCMMOCTM OT METOAOB pacueTa,
npegbsaBnseMblx TpeboBaHMAM NPU UCTIBITAHWAX U T.1.

TaHkn TMna A — npuamaTudeckme, copMMpoBaHbl U3 MITOCKOCTHbIX
KOHCTPYKLINIA.

TaHkm TMna B moryT ObiTb npuamaTtuyeckue u cdepuyeckne. Oba
TMNa paccuuTbiBalOTCA Ha Makc.. AasneHue 0,7 6apa, HO 06blMHO npwu
TpaHcnopTuposke paboyee aasnexue oo 0,25 6ap.

Ons TaHkoB Tvna «B» npu oCBMOETENLCTBOBAHUM UCMOMb3YHOTCS
Oonee cTporve KpuTepuMM B OLIEHKE MPOYHOCTW MaTepuana, M3 KOTOpOro
W3roTOBMNEH TaHK, €ro WM3HOCOCTOMKOCTW, JTIOMKOCTM B MpoLecce CTapeHus
matepuana.

MpuamaTtmyeckne TaHKM pasgeneHbl NpoAonbHOW nepebopkon Ha 2
YyacTn, 0ObIMHO MMEHTCH TakKe NonepeyHble HerepmMeTnyHble nepebopku.

TaHkn Tuna «B» nNpMMEHATCS B OCHOBHOM Afs MEepPeBO3KM
HaTypanbHbIX ra3oB.

TaHkm TMNa «A» ana rpysoB Tuna LPG. Cdepuyeckne taHku moryT
ObiTb anameTpom A0 45 M, U3roTaBnMBalTCA U3 CMMaBOB antOMUHUST UMK
ctann ¢ cogepxaHueMm 9% Hukens. Kynonom rpy3oBoro TaHka HasblBaloT
BEPXHIOI YacTb, BbICTYNAIOLLY0 Hazg obLLen NOBEPXHOCTbIO FPY30BOro TaHka u
npegHasHavyeHHylo And pasmelleHus TpybonpoBOAOB CyAOBbIX CUCTEM,
anekTpoaBUraTenen rpy3oBbIX HACOCOB, a Takke Ans obecneyeHmsa goctyna B
rpysoBble TaHkn. Kynonm npuamatudeckoro TaHKa, uMeeT  copmy
napannenenunena, pacnosiokeH CUMMETPUYHO OTHOCUTENbHO NPOAOSIbHOM
nepebopku.

Kynon cdepudeckoro TaHka OObIMHO LMNUHOPUYECKON OPMBblI,
3aKkaH4MBaeTCA  KpbilWkOW amameTpom okono 3,5 M, u4to 0OblYHO
He3Ha4yuMTeNnbHO MpeBbIAeT AuameTp [Py30BOW KOMOHHbI, B  KOTOPOW
pacrnonoxeHbl TpybonpoBoAbl rPY30BbIX CUCTEM, MNOrPYXXHblE HAacoChl, a
TakKxke Tpan BUHTOBON POPMbI.

TaHkm TMna «C» - oTBeyvaloT TpeboBaHWAM, NPeobsBASEMbIM K
cocydam noA [OaBrneHueM, T.e. NPUMMEHSIIOTCS Ha ra3oBO3ax HamnopHOro u
nonyHanopHoro Tuna. TaHku ccpepryeckne nnu LunuHapuyeckue He TpebytoT
BTOpUYHOro 6apbepa.

MeM6paHHble rpy30Bble TaHKW.

3710 eMKOCTU 0Bpa3oBaHHble TOHKOM 060MOYKON, cnocobHOM BOCNpU-
HMMaTb TOMbKO PacTArMBalOLLME HANPSKEHNSI U NOAOEPKUBAEMbIE CMEXHBIMM
KOPMYCHbIMW KOHCTPYKUMSMUW. Takas KOHCTpyKUMsi obecneynBaeT HENpPOHU-
LaeMocTb cBoel 06ono4dkn 1 npu gecdopmauumsix, CBs3aHHbIX C U3rMbom kop-
nyca, Tak u npu Tepmmnyeckux gedopmaumsix. PacyeTHoe faBrneHue napos
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rpy3a obbivHO He npeBbiwaeT 250 m6. OcHoBHoM MaTepuan — uxHeap (Ni n
Fe) n XxpoMoHuK. cTans.

TEeXHMKO-3KOHOMMYECKME nokasarenu - BbIrogHEE npu
rpy3soBMeCcTMMOCTM  cBblle 165 .M. MemOpaHHble TaHKM  UMEKT
HaVMeHbLUME MacCOBbIE XapaKTEPUCTMKN OTHECEHHbIE K TPY30BMECTUMOCTMU.

[lBa Tmna: rodpupoBaHHbIE (TOHKONIMCTOBAs XPOMOHUKENEBasi CTarb)
1 NAOCKOCTHble (MHBap —36% Ni).

MembGpaHHble rocpupoBaHHble TaHkM 06nagardT BbICOKOM CMOCOBGHOCTBIO K
aedopmaumm Npy paspyLUeHnm KOpnyCHbIX KOHCTPYKLMIA.

Mpn npormbe B 5 M Ha yyacTke NpOTsbKeHHOCTbO 20 M, KOTOPbIN
MOXET BO3HUKHYTb MpU CTOJNIKHOBEHUW Cy[OB, He 00OpasyeTcs TpewmuH U
pa3pbIBOB B MEMOPaHHbIX TaHKax roppMpoBaHHOIO TMNa.

KoHTakTHaa cBapka. KoHcTpykuum pasHble. [lepBudHbii  Gapbep,
NepBUYHbIA TEMNON3ONSALMOHHBIN CINOW, 3aTeM ONsiTb MeMbpaHHasi 0605104Ka,
cnyxawas BTOPWMYHbIM  GapbepoM, BTOPWYHBLIA  U3OSNIUPYIOLLMIA  CIIOWN,
KOHTaKTUPYIOLLMIA C KOPMYCHbIMU KOHCTpyKumamu. Usonsdums gomkHa 6biTb
npoyHas, T.K. nepedaeT gaBreHne Ha KOPMNyCHble KOHCTPYKUMKM — paHepHble
GnokK, 3anofHeHHble nepnMToM. TonwmHa membpaH o 0,7 mm.

TaHKM C BHYTPEHHEN N30MSLMEN HE ABNSTCS CaMOHECYLLMMU,

Tun 1 — n3onsaums 1 obnuuoBka siBMNsieTcs nepBUYHbIM BGapbepom, a
KOHCTPYKLMSI BKITAQHOW LIMCTEPHbI BbINOMHSAET QYHKLMI0 BTOPUYHOro Gapbepa.

Tun 2

MaTepwanbl 4N U3roTOBNEHWS TaHKOB:

Ons TemnepaTyp He HWXe -10°C — yrnepogucTas crarb.

Ons rpy3oB c TemnepaTtypol nepeBo3ku Ao -55°C — yrnepoaucro-
MapraHueBasi cTarb.

[ns rpysoB ¢ TemnepaTypon -65°C — cTtanb ¢ CogepXaHNeM HUKens
00 2,25%.

Ons TemnepaTtyp -90°C — ctanb ¢ cogepxaHveM Hukens 3,5%.

[ns rpy3oB ¢ Temnepatypon — 165°C — cTanb ¢ coaepXaHMem HuKensi
He Hwke 9%, nnn xe cneumarnbHble Cnnaebl antoMuHUA. [Ons MeMOpaHHbIX
TaHkoB — uHBap (36% HWkens) Un XxpoMmoHukenesas ctanb. ObnagarT oYeHb
HN3KUM KO3 PULNEHTOM 0O BEMHOIO pacLUNPEHNS.



Twurmel ra30B030B

LPG LPG LPG
Xiop LEG LEG
Hanopasie LPG/LEG/ LNG
Fully pressurised XuMUYECKHE
ships BEIIECTBA |
Ionnbrit
pedpmxeparop
Fully refrigerated
Cdeprueckue Homypedprmxeparop ships
TaHKU — | Semi-pressurised
ships
cthepuyeckue
Mununaapude Semi-pressurised/
CKHE TaHKH — | Fully refrigerated MeMOpaHHbIC
Cdeprueckue [omy-
— TaHKH MeMOpaHHBIE
Humunnpuue [Ipuzmatuueck
—| CKHe TaHKH ne Tamna «A» u
«B»
CriBOeHHBIE
U . Wurerpanbuble
BCTDOCHHBIC

C BHyTpeHHEH
H30JsIIuei
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Fpy3oBble TpyGonpoBoabI.

Bce TpybonpoBoabl 1 criaHueBble COEAMHEHNS U3rOTaBNMBaOTCA U3
NEerMpoBaHHON CTanu, COAEpXKallen HUKEMb, YTO NO3BONIAET MM BbIAEPXKMBATb
HU3KMe TemnepaTypbl U HE NOABEPraTbCA KOPPO3UN OT NEPEBO3UMbIX IPY30B.
CoeavHeHns TOnbkKO cBapHble. TpybonpoBoabl AOMKHbI ObITb HAOEXHO
3aKpenneHbl, WMeTb KOMMEeHCaTopbl (AN npeaoTBpalleHust  OnacHbIX
HanpsbKeHWn OT  TemnepaTypHbiX gedopmauun). [NpegycmatpuBaroTcs
CbeMHble Yy4acTky (KaTywku) Ons pasgeneHvss cuctem npu nepeBo3ke
pasnnyHbIX BUAOB rpy3a, Ansi COeQUHEHUS C MarmcTpanbio MHEepPTHOro rasa.
Mo Ha3HaveHuUto TPyGoNpPOBOALI MOXHO 00bEAMHUTL B CrieaytoLme rpynnbi:
»KnpkocTHble (MOrpy3o4HO-pasrpy3oyHbIe)

[a3oBble
KoHaeHcaTHble
TpybonpoBoapbl ANst UHEPTU3ALUMM U BEHTUNALUN TAHKOB
TpybonpoBoabl pa3nnyHbIX BCMOMOraTefbHbIX CUCTEM.
Bce TpyGonpoBoAbl MPOMOXEHbl BbIlE BepxHen nanyObl, BHYTPb
TaHKa NPOXOAAT TONbKO Yepes Kynosn TaHka.

Bce TpybonpoBoabl cHabxalTcsa NpeaoXpaHUTENbHBIMKU KanaHamm
npyxuHHoro  Tuna. [lpedoxpaHuTenbHble KnanaHa Ha  XUAKOCTHOM
TpybonpoBode O0OLIMHO COEOUHSITCA C  TaHKOM, KnanaHa [rasoBOro
TpybonpoBoaa C BEHTUISALMOHHOW MaYTON.

aorON =

TOKCUYHOCTD.

Bce rpysbl, mepeBo3nMble Ha rasoBo3ax, MpUM WX YTevke MOoryT
oKasblBaTb OMacHoe BMWSIHWME Ha OPraHn3M YesloBeka M OKpYKaloLLlyto cpeay.
BpegHoe Bo3genctBne Ha GuonorMdeckue TkaHW OpraHn3Ma HasblBaeTcsi
TOKCUYHOCTbLI0. Bo3gencteus Ha opraHuam GbiBaloT OCTPbIMKU (HEMEOSIEHHbIN
abdeKkT OTpaBrneHUsd) M XPOHUYECKMMU (MOCTEMNEHHOE HaKannMBaHWe B
opraHvM3amMe TOKCWYHbIX BeWecTB, C nocrnegylwmMm  oTpuuaTenbHbIM
BO3AENCTBMEM).

CeefgeHnst 0 CTeNeHN TOKCUYHOCTM Fpy3a, CUMNTOMax OTPaBrieHusi, O
Mepax NepBoOi MOMOLLM MpPU OTPaBMEHUSX NMPUBOOATCH B KapTe AaHHbIX O
rpyse, B MHhopMaLmsix o rpyse.

MpepenbHo gonyctumas KoHUeHTpauusa (caHuTapHas Hopma) MOK —
3TO MaKCMManbHOe cogepkaHue TOKCUYHOro BellecTBa B BO3dyxe, He
NPMBOASLLEro K BpegHOMY BO3OEWCTBMIO Ha OpraHvM3aM npy 8 4acoBOM
paboyem gHe u 40 yvacoBow pabouen Hegernu. Abbpesmatypa TLV, TWA
npUMepHO cooTBeTCTBYET Hawwemy [MOK.

Tepmnn STEL onpegensietca Kak [OMYyCTMMOE KpaTKOBPEMEHHOEe
BosgencTeme. [1IKB — makcMmanbHas KOHLEHTpaunsl BELLEeCTBa B BO3ayxe Mnpu
NPOAOIPKMTENBHOCTM BO3gencTBMa 15 MMH. He npuBoAsWas K BpegHbIM
nocneactemam. [onyckaeTca Bo3genctBue [OKB po 4 pas B CyTku, C
WHTEpBAarioM He MeHee 1 yaca.

TOKCMYHbIE BeLLeCcTBa NMPOHUKAOT B OpraHn3M B NPOLIECCE OblXaHus,
rnoTaHus unu Yepes koxy. HekoTopble BelyecTBa OkasblBalOT BpeaHOE BO3-
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OENCTBUE MPU OTHOCUTENBHO GOMbLUMX KOHLEHTpauUusix, OpYrne npu KOH-
ueHTpaumsix 6nmskmx k 0%. Hanpumep, npy 6onbLUNX KOHUEHTPaUNsIX METaHa,
9TaHa OCHOBHasi ONACHOCTb 3TO yAyllbe OT YMEHbLUEHUS] CoAepXKaHUs KUCIO-
poaa B Bo3gyxe (meHbLie 19,5%). A ans suHunxnopuga MNAK — 5 ppm, ogHako
npu OnNUTENbHOM BO3OEWCTBMM Aaxe 3Ta KOHUEHTpauus MOXET NPUBECTU K
paky nerkux.

Y HekoTOopbIX rasoB nopor 3anaxa Bbiwe, 4em [OK. [Moatomy
HeobXoAMMO MNOMHUTb, YTO MO OTCYTCTBMIO 3anaxa Hemnb3s cyauTb 00
OTCYTCTBUM rasa.

TokcnyHoe BoO3gelcTBMe npornaHa, bytaHa MoXeT BblpaxaTbCsi B
HapKOTMYECKOM OENCTBUU.

Mpu nonagaHmM Ha KOXY >KUOKOCTU MPOMCXOAUT OOMOpakvmBaroLuii
oxor. AMMUWaKk, Xrnop, STUIEH OKCWA, MPOMUIIEH OKCWMA BbI3bIBAIOT TaKkKe
Xummdecknii  oxor.  OTpaBnsitowyMy  CBoWcTBaMM  obrapaloT — Takke
MHIMOUTOPLI, HEKOTOPbIE BELLECTBA MOCNE peaKkuuii CBSI3aHHbLIX C BbICOKMMM
Temnepartypamu.

MHepTHbIM ra3 MOXeT BbI3BaTb yOylWbe 332 CYET BbITECHEHUS
KACNOpoda BO3dyxa WM 3a CYET MPUCYTCTBUS B HEM OKMCU yrrepopa
(yrapHoro rasa).

CtaTn4yeckoe 3NeKTpu4ecTBo.

CXMKeHHble rasbl MoryT aKKymynupoBaTb cTaTtmyeckoe
anekTpuyectBo. (Vx yoenbHas npoBognmocTb MeHee 50 nuko CMMeHCOB Ha
MeTp C nepmvoaoM penakcauumn He 6onee 0,35 cek.)

Ha BO3HWKHOBEHWE 3apsaoB CTATMYECKOro 3MeKTpuyecTBa BRMSET
pa3bpbIi3rMBaHNe >XWOKOTCUM 4Yepe3 conna, BChecknBaHue, B3banTbiBaHWe
XWOKOCTM N TpEHUEe ee Mpu 3TOM O CTEHKM TaHKa, MpOXOXOEeHue noToka
XMAOKOCTM 4vepe3 TpyObl, WMbTpbl, HanNM4yne My3bIpbKOB rasa (Bo3gyxa) B
XMAKOCTW, Hanu4me BoAbl B rpyse.

MepbI NpegoCcTOPOXHOCTH.

Mpu gerasaumu, MHepPTU3aLMK yaenbHOE COMPOTUBIIEHNE WUHEPTHOrO
rasa He [IOSKHO BbiTb Gonble 10°Cm/m. He NPOBOAMUTL PY30Bble OrepaLuu,
Aerasauumio, npoayBKy BO BPEMS FPO3bl.

Bce otmenbHble yyacTkm TpybonpoBOAOB WM MECTO COeAUHEHUs
rPy30BOro LUnaHra ¢ rpysoBbiM TPyGONpOBOAOM AOIMKHbI ObiTb COEAMHEHbI
mMexagy cobom cneumanbHbiM  NpoBOAHWKOM. B Havane  norpysku
pekomMeHayeTcsl, 4TOObl CKOPOCTb ABWXKEHMSI KMOKOCTU K KaKOoOMY
OTOEeNbHOMY TaHKy He npeBbiwana 1 m/cex.

Bo Bpemsi ocmoTpa TaHkOB HeobxoAumo TLiaTenbHO MPOBEPATb
KpenneHue, apmaTypbl, Tpy6onpoBodoB BHYTpW TaHka. J1tobon He mMmerowmn
OO0CTaToOYHO MPOYHOrO AMEKTPUYECKOro KOHTaKTa C KOprycoM cygHa npegMmeT
MOXET ObITb MPUYNHON BO3HMKHOBEHMWS 3NEKTPOCTATUYECKOro pa3psaa.

LUnaHroBka.
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ToOKONPOBOASALLIME COEOUHEHUSA MEXAY ydYacTkamu TpyOonpoBodoB U rpy-
30BbIMUX LUNI@HraMuM oOpasyeT ranbBaHUYECKUA SMEMEHT: CyaHO-TepMuHan.
Mpu WnaHroBke unM OTLUITAHITOBKE MOXET BO3HUKHYTb 3NEKTPOCTaTUYECKUN
pa3psag. Moatomy Kopnyc cygHa M aHTeHa Cy[JOBOW PaauvOCTaHLUMM LOJDKHbI
ObITb 3a3eMrieHbl — kabenb NoAKMNoYaeTCs K BbIKMoYaTento B3pbiBobe3onac-
HOrO MUCMOJSIHEHMS!, KOTOPbIA B MOMEHT MPUCOeAMHEHUS Kabenst AormkeH ObiTb
B MOMOXEHUMN «BbIKITHOYEHOY.

Tokn, npoxogswme c cyaHa Ha Geper no 3asemnswoliemy kabento
oTnuyarTCa  OT  NPUPOAblI  CTaTUYecKoro  anekTpudectsa.  [MpuumHbI
BO3HWKHOBEHWUs] 3TUX TOKOB: KaTOAHas 3awuta cygHa Wwnu  npudana,
Onyxgawmowme TOKM OT ranbBaHWYeCKOW Ppas3HOCTU MOTEHUMAIoB Mexay
CyOHOM 1 Geperom, ytevka OT UCTOYHWUKOB 3NIEKTPUYECKOTO MUTAHKS.

Mostomy IMO pekomeHOyeT BMeCTO 3a3emnsiowero kKabens

yCTaHaBnMBaTb U30NMpYoLLME raHupl.
T.e. B MecTax npucoegmHeHnst 6eperoBbix rpy30BbIX MarncTpanen K cyaoBbiM
OOIMKHbI ObITb YCTAHOBIEHb! M3oNUpyoWwue dnaHubl (ConpoTMBIEHME Nocrne
MOHTaXa [OSMKHO ObiTe> 1000 OM) unu BKITHOYEHO B MIMHUIO OOHO 3BEHO
wraHra 6e3 BHyTPEHHEro 3NEKTPUYECKOTO NOACOEANHEHMS.

Takne coeguHeHWss  GNOKMPYIOT  MPOXOXOEHMEe Toka  depes
MOrpy30uYHbIi CTEHOEP WNU LWNaHroBywd nuHMO. Bca cuctema ocrtaetcs
3a3emMrieHHon nMbo Yepes cygHo, Nubo Yepes beper.

MepbI NpefOCTOPOXHOCT!.

Mpu gerasaumn, UHEpPTU3aALMU yOENbHOE COMPOTUMBIIEHME WHEPTHOTO
rasa He JOMKHO GbiTb Gonble 10°Cm/M. He npoBoanTs rpy3oBble onepauumu,
Aerasaumio, Npo4yBKY BO BPEMS FpO3bl.

Bce otgenbHble yyacTkm TpybonpoBOOOB M MECTO COeOVHEHUs
rPy30BOrO LWUfaHra € rpy3oBbiM TpyOONPOBOAOM AOIDKHbI ObITb COEAMHEHBI
mexgy cobor  cneuuanbHbiIM - MPOBOAHMKOM. B Havame  norpysku
pekomeHayeTcsl, 4TOObl CKOPOCTb ABWXKEHUS XKMOKOCTU K KaxKgomy
OTAEenNbHOMY TaHKy He npeBbiwana 1 m/cek.

Bo Bpemsi ocmOoTpa TaHKOB HeOOXoAMMO TulaTeflbHO NPOBEpPSATb
KpenneHvue, apMaTypbl, TpybonpoBoooB BHYTPU TaHka. JIloGon He MMetowmii
OOCTaToOYHO MPOYHOrO IMEKTPUYECKOrO KOHTaKTa C KOpMycoM cygHa npegMeT
MOXET ObITb MPUYMHON BO3HUKHOBEHMWS 3NIEKTPOCTATUHECKOro paspsaa.

MoxapoonacHOCTb.

K cBonctBam rpy3a OnNpegensioowmmM CTeneHb MoXapoonacHoCTH
OTHOCATCS: AABIEHME HACLILLEHHbIX NapoB, TeMnepaTypa BCMbILWKK, Npeaensi
BocnnameHgemocTtu, nnoTHocTb. US Coast Cuard knaccudgpmumpyet rpyabl B
3aBMCUMOCTU OT JaBreHMs MapoB M TeMnepaTypbl BCNbILWKN — KaTeropum A, B,
C,D,E.

Kateropusi A — 3TO B3pbIBOONACHbIE XWAKOCTU C AaBfIEHWEM MapoB
(no Pewngy) — 14 psi (0,965 6ap).
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Bce rpysbl, KOTOpble NEPeBO3ATCA Ha ra3oBo3ax, ABNATCHA NeTy-
YAMW N COOTBETCTBYIOT KaTeropum A, MosToMy KX nepeBo3ka TpebyeT Hau-
BbICLUMX Mep NPEAOCTOPOXHOCTMU.

PeakunoHHble CBOMCTBa rasoB Takke MOMyT MPUBOAUTL K MOXapam.
Hanpumep, Takoi cTabOunbHbIA a3, Kak MeTaH B CMecu C (PTOPUCTbIM
BOAOPOAOM CaMOBO3ropaeTcd, Npuv B3aMMOLENCTBMM C XITIOPOM Ha CBeTy
B3pbiBaeTcd. Katannsatopom npw B3pbiBe MOXET BblTb CEPHUCTOE Keneso.

BospenctBne HU3KUX TemnepaTtyp Ha KOHCTPYKLMUOHHbIE W
3KcnnyaTtaumMoHHble MaTepuansbl.

Mpn Temnepatypax Huxke -10°C obbl4Hasa cygocTpouTenbHas cTarnb
TepsieT ynpyroctb, MOKOCTb, MPOYHOCTb. MeTann pacTtpeckuBaeTcs aaxe 6e3
BHELUHEro BO3JEWCTBUSA. TepsATb CBOW CBOWCTBA MOTYT TakKKe HeKoTopble
NpoKNagoyHble, yNnoTHUTENbHbIE MaTtepuansl 1 T.0.

Monumepusauyums.

K nonvmepwusaumun CKnoHHbl OyTagueH, BUHMIIXIOpUA, 3TUINEeHoKeua,
NPONUIEHOKCUA N HEKOTOpblE Apyrne rasbl. IHTEHCMBHOCTbL NONMMeEpu3aumm
MOBbLILLAETCS B NPUCYTCTBUN HEKOTOPbIX BELLECTB M METAnoB, AENCTBYOLLNX
KaK KaTanusaTopbl M Npu MNOBbILLEHWM TemnepaTtypbl. Ha nonumepusauumio
BNUSET Takke marnenwee npucyTCTBME KMCIopoaa.

Mo TpeboBaHuam IMO BellecTBa, CKMOHHbIE K MONMMepuU3auum,
OOIMKHbI ObITb MHIMOMPOBaHHLI 40 MNorpy3kn. Ha mHrmbutop OomkeH ObITb
BblgaH cepTudukat, B KOTOPOM [AOMKHO OblTb YyKaszaHO KONMMYecTBO
WHIMOMTOpa, Jdata W NPOJOIMKUTENBHOCTL OEWCTBUSA, TemnepaTypHble
OrpaHU4YeHnst 1 pekoMeHaaumMm no NPoAneHno AeNcTBUs MHIIMbuTopa.

Ons Kaxgoro rpy3a ecTb chneuuanbHble  pekoMeHgauuu Mo
npegoTBpaLLEeHNo (YMEHbBLUEHUIO) NONMMepU3aLnn.

Hanpumep, ansa sTuneHokcuMaa HeT MHrmbutopa M ero HeobxoomMmo
nepeBo3nTb B Cpeae as3oTa, KOHLUEeTpaumsi KUcrnopoga He OOMmKHa NpeBbIWAaTh
0,2%, n nNepeBO3UTb MpU TemnepaType HWKe TOYKM KUMEHWUs, oXxnaxaas
HenpsiMbiM METOAOM.

Rollover — nepeBopaunBaHue rpysa.

B npouecce xpaHeHUs CKMKEHHOro rasa, B npouecce ero rnorpysku, B
TaHKe MOryT BO3HMKHYTb CIOWM rpy3a C pasfnM4yHOW NMOTHOCTbIO, YTO MOXET
npuBecTn K onacHomy deHomeHy — Rollover (nepeBopauvBaHue) -—
CMOHTaAHHOMY BCKMMNaHWKO rpy3a, YTO NPUBOAMT K ObICTPOMY MOBbILLIEHWIO
OaBIEHNIO B TaHKe, cpabaTbiBaHMIO NPefoXpPaHUTENBHOMO KranaHa u Beibpocy
B aTtmocdpepy 3HaAUMTENbHOrO KONMYECTBa MApoB rpy3a. OTO MPOUCXOAWT,
KOoraa CIOW XMUOKOCTU C 0Oonee HU3KOW MINOTHOCTbIO M Ooriee BbICOKOW
TeMnepaTtypor HaxoauTcs HXKe crosi ¢ 6onee BbICOKOM NNOTHOCTbID. CambiM
OonacHbIM rpy30oM B 9TOM OTHOLUEHMU SBMSETCH MeTaH, 0cobeHHO Ha B6onbLumX
cyaax ¢ MembpaHHbIMY TaHKaMMm.



118
nsa Toro, 4ToBbl N3bexaTb 3TOro SABMNeHnsl, Heo6XOAMMO NPOU3BO-
OUTb perynsipHoe nepemelLnBaHus rpy3a ¢ NMoMOLLIbIO HAacOCOB, U3beraTb oc-
TaAHOBOK MpW MOrpy3ke, BHUMAaTENbHO CreauTb 3a napameTpamu rpysa, B 3a-
BMCMMOCTM OT TemnepaTtypbl KOHAeHcaTa HanpaBrisiTb €0 BHU3 WUIN BBEpX
TaHkKa.

Hacochbl.

[ns BbIrPy3KM CKWKEHHOTO rasa Ha ra3oBo3ax B OCHOBHOM
NMPUMEHSIIOTCS HACOChI MOrPYXXHOro TUNa.

1.Deepwell — 3TO UeHTpoOOEXHblE, BepTUKarnbHble, B HECKOMbKO
CTyneHen Hacocbkl. Hacoc pacnonoXeH y gHULLA FPy30BOro TaHKa U COeAMHEH
ONVHHBIM BarioM C 3reKTpogBUraTenieM pacnorioKeHHbIM Ha Kynosie TaHka
(vnn rvgponpuBogoMm). B MecTe nNpoxoxaeHus Bana Yepes Kynorn yCTaHOBMEH
OBOWHOWN, rasonpoHuuaembin canbHuk. Ban nogaepmBaeTcsl HECKOSbKUMMN
NoALUNMHMKaMK1 CKOJIbXXEHUS, CMasbIBaLLMMMICS nepekaynBaemom
XugkocTtbto. NMponsBoanTensHOCTbL aTUX HacocoB gocturaet 1000 M>/uac npu
Hanope ao 130 m.

2. Hacocbl Submerged — Takke pacnonoxeHbl y AHMLWA TaHKa, HO
coBmecTHO ¢ asuratenem. OTnagaet Heob6xoaNMOCTb B ANMHHOM Barne.

Ecnu Bbirpyska npoussogutcs B Geperoeble €MKOCTU (MnK ApYroro
cyOHa), roe CXKWXKEHHbIM ra3 xpaHutcs npu 6ornee BbICOKOM OaBrieHuu u
TemnepaType, TO ynoTpebnsitoTcsa 6yctepHble Hacockl. OHM yCcTaHaBnMBAOTCA
Ha nanybe 1 nocrnegoBaTeNbHO MNOAKMIOYAOTCS K MOrPYXXHBIM Hacocam.

ByctepHble Hacocbl — UEHTpODEXHble TOpU3OHTarnbHbIE UMK
BEpTUKarbHbIE.

Ha rasoBo3ax, nepeBosslmMx ra3 nog AasneHvem — fully-pressurised
ship, 06blMHO rpy3 nepedaBnUBaeTCA KOMMPECCOPOM B OOWH TaHK, U3
KOTOPOrO rpy3 BbIrpyXaeTcs Takke LeHTPOOEXKHbIM HACOCOM.

[nsa ocyweHunsa TpoMoB (MexbapbepHbIX MPOCTPAHCTB) UCMOSb3YHTCS
aKekTopbl. Ecnn B Tptome Boga, TO MCMOMb3yeTcsl MOXapHbli Hacoc. B
aBapunHOM CUTyauMu — Mpu NonagaHuyn B TPOM CXKWXKEHHOTO rasa, paboyen
XWOKOCTBIO TaKkKe Cny)XaT CXWXKEHHbIW ras3, HarHeTaemblii MOrpyXXHbIM
HacCOCOM M HanpaBnsieMbIM B ApyrMe TaHku unum 3a 6opT.

Ons peweHusa 3aga4y, CBSA3AHHLIX C  MPOLECCOM  BbIFPY3Ku
ncnonb3yrTca rpadmku, Ha KOTOpbIX OTOOpaXkeHbl 3aBUCUMOCTU  MeEXay
pabounmn napameTpamu Hacoca.

Mpn napannenbHon paboTe HACOCOB [OOJMKHO OblTb pPaBEHCTBO
HarnopoB.

HopmanbHas pabota npu nocrnegoBaTenbHOM BKIOYEHUM (rPy30BOW
n BycTepHbI) obecneunmBaeTcsa TOMbKO NPU PaBeHCTBE MPOU3BOAUTENBHOCTU
HaCOCOB.

3aBMCMMOCTb MEXZy pacxogoM >KUOKOCTU 4Yepe3 TpybonpoBoa WU
BENMYMHON COMPOTUBIEHUS TpyOONpoBoAa Ha3blBAETCS XapaKTepUCTUKOM
Tpybonpoeogaa.
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lMpon3BoaUTENBHOCTL M Hamop HacocoB B cocTaBe Tpybonposoaa
onpegenseTcsa B 00LWEeN KOOPANHATHOM CETKE — «MPON3BOAUTENBHOCTbL - Ha-
nop».

Tak Kak Ha TrasoBo3ax HacCOCbl MepeKkaynBalT  XKUOKOCTU,
HaxoOsaLWMeCs Ha TPaHW KUMEHUS, BO3HMKAET OMAaCHOCTb BO3HUKHOBEHUS
KaBuTaumm.

KaButaums (OT naT. «kaBuTac» - MONOCTb) — 3TO OOpasoBaHue B
XMAKOCTW NMOMNOCTEN, 3anofIHEHHbIX NapoM unun rasom. Kaeutaums BO3HMKaET,
Korga AaBneHue B Kakux-nmbo mecTax MoToka XXWMAKOCTU NagaeT HaCTOSbKO,
YTO  CTAHOBUTCH  HWKe  [aBMNeHUsl  HacblWeHuss T.e.  [aBreHus],
COOTBETCTBYIOLLEIO KWMEHMS XUOKOCTU MpU AaHHOW Temnepartype. Yacto
KaBUTauMs BO3HMKaeT npu paboTe uUeHTpPobeXHbIX HacocoB — Gonblune
MECTHble CKOPOCTU MOTOKA — pPEe3KOE CHWXKEHWE [aBMNEeHUs — XUOKOCTb
HauMHaeT «KUMNeTb», B HelW 0OpasylTCsl KaBUTAUMOHHbIE nonocTu. [pu
OarnbHenLWeM OBWKEHNM NOTOKA AaBfiEHWE B HEM MOBbLILLAETCS, MPOUCXOANT
KOHAEHcauus napa, KaBUTaLMOHHbIE MOJSIOCTU CMbIKaloTCs (OObIYHO CrbieH
Tpeck). BO3HMKHOBEHWUIO KaBUTaLMM CMOCOOCTBYET HanuuMe B XKUOKOCTU
pacTBOPEHHbIX ra30B.

KaBuTauus Bbi3biBaeT BUOpaLuio MEXaHW3MOB, YBENUYMBaET noTepu
3HEPrN Ha TPEeHue, T.e. CHWKAaeT K.N.g., U 4To Haubornee onacHoO- NPUBOAUT K
paspyLleHuto getanen (apo3usa metanna).

BcrnegoctBne  MrHOBEHHbIX,  ObICTPO — Yepegylowmxcs  cxkaTui
OTOENbHbIX My3blpbKOB BO3HMKAKOT OONbLUME MECTHbIE  UMMYSIbCUBHLIE
OaBrieHnst (COTHM arT.), NPMBOASILLME K KOPOTKMM WHTEHCMBHBLIM YyAapam
paspywatowum metann. K aTomy MexaHu4eckomy, yaapHOMY BO34EWCTBUIO
NPUCOEOMHAETCA XUMUYECKOE BO3AEWCTBME  PACTBOPEHHbLIX B XXMOKOCTU
rasoB, B OTAENbHbIX Cy4asix N 3NEKTPONNTMYECKOE BO3OENCTBUE.

KaBuTaunsi o6bIMHO HauYMHaeTCs Npy NageHny AaBneHns 0O 3HayYeHus
PaBHOTO MIN MEHbLUEro AaBfiEeHWS HAaCbILWEHHbIX MapoB MnepekadrBaemon
XMAKOCTW NpWU AaHHOW Temnepartype.

XapaKkTepHbiMM MpU3HaKamy KaBuTauMM SBNSOTCS LWyM, BUOpauus,
CHWXEHMe Hanopa u MolHocTu. U kak crneactene naeT paspylueHne getanen
Hacoca — Kak KpblnaTok, Tak 1 koprnyca.

Ha rasoBo3ax npu norpyxHbix Hacocax ocoboe BHUMaHUE Hado elle
obpawaTb Ha  NOALUMMHUKMA  CKONbXEHUS  BepTMKanbHOro  Bana,
CMa3blBalOLLMECS BbIFPY)KaeMbIM FPY30M.

M3 Bcero Bbile ckasaHHOro criegyeT, 4To paboTa B kaBMTaLMOHHOM
pexume He gonyctmma. [ns co3gaHus KaBUTALMOHHOTO 3anaca Heobxoanmo
co3gaTb Ha BcacbiBaHMM Hacoca OOMNOMHMTENbHOE AaBrneHne (Noanop) cBepx
OaBIeHNs1 HaCbIWEHHbIX MapoB NnepekaynBaeMon >XUOKOCTW, T.e. co3gaeTcs
reoMeTpuyeckun noanop Hag ocbko Hacoca. (MOXHO Takke npwu MOMOLLU
nognopHOro Hacoca).

Ha rpadukax xapaktepuctuk Hacoca gaetcsa kpmas «NPSH» - net
positive suction nead — pasHOCTb MeXay MaKCUMarnbHON TEeopeTU4EeCKON
BbICOTOW BCaCbIBaHWUSI U JOMYCTUMOW BbICOTOW BCaCbIBaHWSI.
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[aBneHne Ha Bxode B HAacoc AOMKHO ObiTb BGonblie yem NPSH +
AaBrieHne NapoB B TaHKeE.
Hanop “ npousBoAMTENBLHOCTb HACOCOB OOLIMHO  perynupyloT
OpPOCCENMPOBaHNEM HarHeTaTenbHbIM KnanaHoM.

YcTtaHOBKa NOBTOPHOrO CXUXXeHUA rasa.

[Ona Toro 4toGbl nNoggepxuBatb TemnepaTtypy M AaBrieHue rasa B
TaHKax B Npedenax ero KOHCTPYKTUBHbIX TpeboBaHun, HeobxooMmo yaansitb
napbl rasa, obpa3oBaBLUMECS MPW €ro KWMEHWM, CKOHOEHCMPOBaTb WX U
BEpHyTb oOpaTHO B TaHK. JOTOT MNPOLECC OCYLIECTBISETCS YCTAHOBKOM
CKWKEHUs1 ra3a, koTopas npeacTtaBnser u3 cebs oOblYHYD KOMMPECCOPHYHO
XONOAWMbHYI0  yCTaHOBKY. OCHOBHbIE 3MeMeHTbl Takoh ycTaHoBku: 1)
KoMmpeccop, 2) KoHaeHcaTop, 3) ApOoCcCenbHbI KnanaH, 4) ncnaputens.

TennonpuTtokM ©“3 BHELWHEN cpefbl, MpPOHUKaKLWMEe B  TaHK
(ncnaputenb), OTBOAATCA C MapamMy KOMMpeccopoMm. [axe komnpeccop
CKwKaeT 3TM napbl, AobaBnsis TeM caMbiM Tenno paboTbl Cxatus, U
HanpaensieT UX B KOHOEHCATOp, rAe 3a CYET oxnaxaeHusa 3abopTHOM BoOown,
napbl KOHOEHCUPYIOTCS, 3aTeM B APOCCENbHOM KranaHe JaBrieHNe CHUXaeTcs
00 OaBNeHust TaHKa M KOHAEeHCAT HanpaBfsaeTCs B TaHK. 3a CYET MOHMKEHUSN
OaBreHnss B TaHKke rpy3 HauyMHaeT KuneTb — TemnepaTypa HaudnmHaeT
NOHMXXATbCS.

Takum 06pa3omM TENNONpPUTOKM B TaHK U TeNNo paboTbl cxxaTusi MapoB
B KOMMpeccope 3abopTHON Boaow copackiBaeTcs 3a 6opT.

lMpn nepeBo3ke rpy3a C TemnepaTypow KuneHus He Hmxe —10°C
(Hanpumep, OyTaHa) yCTaAHOBKA CXMXEHWUS MOXET OblTb OOHOCTYMEH4YaTOMW.
Mpn nepeBo3ke rpy3oB C Oonee HU3KMMM TemnepaTtypamu  KuUMeHus
MPUMEHSIOTCA YCTAHOBKM 2-X CTYMEHYATOr0 CXaTusi C MNPOMEXYTOYHbIM
oxnaxgeHuem, C [OBOWHbIM ApoccenvpoBaHneM. Haubonee addeKTUBHBI
YCTAaHOBKW KacCkagHOro Twuna, r4e OXMaOeHWe rpy30BOro KoHgeHcatopa
npoucxoouMT He BOAOW, a BCMOMOraTesibHOM XONoAMITbHOW YCTaHOBKOM,
paboTatoLern 06bIYHO Ha ppeoHe 22, cMm. puc.N.

Ha  atuneHoBo3ax  chpeoHoBasi  yCTaHOBKA  MOXeT  ObiTb
OBYXCTyrneH4aTon. [ns HEeKoTopbIX TWUMOB rpy3a MPUMEHSIETCS HEMnpsiMOn
MEeTOA oxNnaxdeHusi, T.e. TPy3 He UCMNOMb3yeTcsl Kak oxnaxaawowmin areHT. K
TakMm rpy3aM OTHOCATCS, HarnpuMMep Xrop, 3TUIEeHOKCMA, NPOnuIeHoKcua,.
Oxnaxgarowme 3MeeBUMKM MOryT ObiTb B BEPXHEW 4YacTM TaHKa WM Xe
CHapyxu TaHka. OxnaxgatoLwmn areHT MoxeT 6biTb P22 nnu staHon. MHorga
NMPUMEHSAETCA WM HacoCHasds CxXema — T[py3 oxnaxgaetca B nanybHbix
TennoobmeHHukax. Cm. puc.N.

FvmapaBnuyeckun yaap.

B cny4yae peskoin oCTaHOBKM MOTOKa XMAOKOCTM B TpybonpoBoae, npwu
3aKpbITUM KranaHa, Ha4uMHaeTCs NPOoLEeCcC CXKaTus XXMAKOCTU B HaNpaBneHun K
3akpbITOMy knanaHy. Obpa3syeTcst BoflHa cCxxaTusi — yaapHasi BofHa, pacnpo-
CTpaHSIOLLAasaCA CO CKOPOCTbIO 3ByKa B XWAKOCTM. 3aTeM HaumHaeTcst obpaT-
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HbI Npouecc — obpasyeTcsa BonHa pa3xaTtus. Mpu 3akpbiTun ObicTpo3a-
MOPHOrO KnanaHa, rMapaBnuyeckuin yaap BO3HWKAeT U B TpybonpoBoge 3a
KnanaHoMm, BCMNEACTBUE PE3KOro MOHWKEHUS OABMEHUS U BO3HWKHOBEHWS Ka-
BUTauuM y knanaHa. lNpu ogHOBpPEMEHHOM BO3HWMKHOBEHWM MMOPABINYECKOrO
yaapa nepej KnanaHoMm, M KaBuTauuu 3a KrianaHoM, MOXET NpOV3onTW pas-
pyleHue knanaHa wunu Tpybonposogda. CyllecTBylOLIME pacyeTHbIE OLIEHKU
BEPOATHOCTU BO3HUKHOBEHWUS TMAPAaBNMYECKOro yaapa nokasbiBaloT, YTO Ans
rasoBo3oB, 6e30nacHbIM BPEMEHEM 3aKpbiTUSA sABNAeTCSA uHTepBan = 20 cek.
Mopaenuyeckuin yaap B TpybonpoBoae BO3MOXEH Takxke B Criyvae nycka Ha-
coca npu NOSTHOCTbIO OTKPLITOM HarHeTaTeNbHOM KranaHe.

[Ona ycTpaHeHus onacHOCTU  ruapasnuYeckoro yaapa npu
MCMOSb30BaHUN KNanaHoB C MEXaHUYEeCKUM NPUBOLOM, CrieayerT:
1. YMEHbLUTb NHTEHCMBHOCTb NOTOKA
2. YBenuuntb (hakTuyeckoe BpeEMS 3aKpbITUS KranaHa
3. Wcnonb3oBatb cuctemy cbpoca gaBneHus
4. Wcnonb3oBaTb BydepHble EMKOCTU.

CucremMbl MHEPTHOrO rasa.
«MHepTHbIV ras» - 3To CMeCb ra3oB WM rasbl, He BCTynawLwme B XMMUYECKYHO
peakuuio ¢ B3pbIBOOMACHLIMM NapamMu U He NoadepXMBatoLLme ropeHme.

MHepTHbIM ra3 Ha 6opTy cygHa npoM3BOAMTCA NpWU  MOMOLUM
3(PEKTUBHOTO CropaHunsi AN3EeNbHOIo TOMNMBA B reHepaTope MHEPTHOrO rasa.
Cwm. puc.N.

Mocne ouncTkmn B ckpybbepe OTHOCMTENBbHAA BNAXHOCTb MHEPTHOMO
raza oyget 100%, a 31O 3Ha4WT, YTO Hanpumep, Npu TemnepaType +30°C B
Kaxgom KybomeTpe uHepTHoro rasa oyget go 30 r Bogwl. Moatomy nocne
ckpybbepa WHEpPTHBIM ra3 HampaBnseTcd B oxNnagutenb (McnapuTernb
dpEeoHOBOM XONOAMIbHOW YCTaHOBKW), TAe Temnepatypa TOYKM pPOChl
AoBoauTcs Ao +4 + +5°C, a 3aTeM HanpaBsnsieTcs B OCYLUNTESNbHbIE KOMOHHBDI,
roe 3a cder agcopbuuu Braru CcunvkoreneMm TemnepaTtypa TOYKM pPocChl
posoantca go —-40 + -50°C. Cucrema WHEPTHOrO rasa MOXeT Takke
MCNonb30BaTbCs OS89 NONyYeHMs CyXOro Bo3ayxa.

MprMepHBIN COCTaB MHEPTHOTO rasa reHepaTopa:
a3oT — 85%
CO,-14%
O, Hebornee 0,5%
CO Hebonee 0,1%
Oxucnbl cepbl He 6onee 10 ppm

TpeboBaHusa Kogekca MMO no vMcnonb3oBaHUIO CUCTEMbI UHEPTHOMO
rasa Ha rasoBoO3ax.

Cncrtema He JOrmKHa OoMyckaTb BO3MOXHOCTM 0O6pa3oBaHUs B3pbIBO-
onacHbIX CMecel roproumx rasoB B TaHkax v Tpybonposogax B npouecce ae-
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rasaumn. B npouecce nHepTM3aLmMmM He OOMKHO NPOUCX0ANTb 0bpa3oBaHus
«MEepPTBbIX 30H» U «KapMaHOBY», CoAepKaLLMX B3pbIBOOMNACHbLIE CMECH ra3oB.

Cucrtema WHEPTHbIX rasoB  AdOfmkHa  ObiTb  obopygoBaHa
HeBO3BpaTHbIMW KranaHamu, npeaoTBpallalWUMK  nonagaHue roprymx
napoB B YCTAHOBKY MWHEPTHOrO rasa u obecnevmBaloWUMn K3ObITOMHOE
AaBrieHne B Marmctpanu MHepTHOro rasa.

Cuctema W.I. pgomkHa obecneymBaTb MOCTOSIHHBIA KOHTPOSb 3a
coaep)kaHueM Kucropoga B MHEPTHOM rase, npu NpeBbileHUN KOHLeHTpauum
ero 5% no obvemy, JormkHa cpabaTtbiBaTb CUrHanmmu3aumsi U NPOUCXOAUTb
OTKMOYeHMe cucTteMbl OT noTpebutens. Takke OOMKHO NPOUCXOOUTb
OTKIMOYEHME B Cryvae NOHWKEHUS AaBrneHns B TpyOonpoBoaax.

MexbapbepHble NPOCTPAHCTBA AOIMKHbI OblTb 3aMOfHEHbI MHEPTHbLIM
rasoM unu cyxuMm Bo3gyxoMm. B amepukaHcknx Bogax no TpeboBaHMAM
KOBIrAPOA — USCG - TONbKO MHEPTHBLIM ra3oMm.

MoacoeouHeHWe  cUCTEMbI  MHEPTHOTO  rasa K Py30BbIM
TpybonpoBogaM obecrneynmBaeTcsl C MOMOLLbI CheuManibHOro CbeMHOro
COefMHEeHMs1, YTO AaeT BO3MOXHOCTb M30NUPOBaTh YCTAaHOBKY MHEPTHOrO rasa
OT NPOHUKHOBEHWSI B HEE OMacHbIX MapoB eCrin cUCTEMA He UCMOMb3yeTCs.

Tak Kak ammuak BCTyrnaeT B XMMMWUYECKYID peakuuio C YrNeKUCHbIM
rasom, ¢ obpasoBaHueM cornew (aMMHokapboHaThl), KOTOpble MOTYT NPUBECTU
K ONTOKMPOBaHMIO KnamnaHoB, HACOCOB UM T.M., TO UCMOMb30BaTb UHEPTHLIN ras
npv NepeBo3ke aMMuaka Hernb3si.

Mepen norpyskon ammuaka unm npoayKkToB, KOTopble TPebyloT oYeHb
HU3KOTO CodepXaHusi kucropoga B atmocdepe TaHka (bytagmeH, VCM) TaHku
OOIMKHbI BbITh NPOAYTHI a30TOM C Gepera.

HekoTopble cyaa obopyaytoTcs ycTaHOBKaMy Mo NPoM3BOACTBY asoTa
13 atMoccpepHoro Bo3ayxa. OTaeneHve a3oTa OT KUCNOPOAa NPOUCXoauT Npu
MOMOLLUM creumanbHbIX PUNLTPOB HA MOSEKYISIPHOM YPOBHE.

Cucrema nHeBMOABTOMAaTUKM.

CxaTbll BO3OyX NpUMMEHsieTcss B KadyecTBe paboyert cpedpl B
pPasnUYHbIX KOHTPOSbHO-U3MEPUTENbHBIX U yrpaBnsalwmx npubopax, Ans
OTKPbITUSI KMNanaHoB M AN aBapUMHONO 3akpbiTUS KramnaHoB M OCTaHOBKM
mexaHusmos (ESD).

Komnpeccop Haxogutca B MO, wnMmeeT pe3epBHyH CBSi3b C
KoMnpeccopomM obLlecynoBon cuctembl. M3 komnpeccopa npu gasneHun 7
Gap BO3gyx MOCTynaeT B pecuBep, Mpovast yepe3 unbTp u ocywmtens (t
To4KkM pochl -40°C) Bo3ayx pa3BeTBNaeTCcs Ha BO3ayx Ans npubopos, pabounii
BO3OyX ON1 OTKPbITUSA YMnpaBnsieMblX MHEBMOMPUBOOOM KilanaHoB (BHYTPU
NpvBOAOB pacrnbiiieTcss Macro), B CUCTEMY OpOLUEHMS, B CUCTEMY
aBapUWNHOrO 3aKPbITUS Y OCTAHOBKM MEXaHU3MOB.

Mpn cbpacbiBaHnM OaBneHUs B KOHType paboyero Bosgyxa B aTmo-
ccepy, NHEBMOBLIKMOYATENN OCTaHABMMBAKT MeXaHu3Mbl (HacocCbl, KOM-
npeccopbl) U NPOUCXOAUT 3aKpbiTUE ObICTPOHAMOPHbLIX KNarnaHoB Ha MaHu-
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donbae 1 Kynonax TaHKoB. Toxe MNpoOUCXOAMT Npu OMmaBrfeHuu (B criydae
noxapa) nnaekux npegoxpaHutenen (t=+100°C).

Mpu nageHnn faBneHns B CUCTEME NHEBMATWMKKW, BCE KnanaHa AOSiK-
Hbl 3aKpblBaTbCA OAHOBPEMEHHO. [MynbTbl akTMBMPOBaHUS aBapuUMHOW OCTa-
HOBKWM [OJDKHbI ObiTb pacrnonioXeHbl B PasfMYHbIX CTPATEMMUYecKn BadKHbIX
MecTax Cy[iHa U OKpaLleHbl B ApKO- KpacHbIn ugeT. Puc. N.
*

*
*

*

CucreMbl KOHTPOJIA 3a COCTOAHUEM rpy3a.
MHpukaTopbl YPOBHA rpy3a B TaHKax.

YcTponctBa Ana 3amepa YpOBHS MMEET BaXHOe 3HauYeHUe C TOYKU
3peHuss obecrnedyeHnst 6e30MacHOCTM M B KOMMEPYECKOM MnaHe C TOYKM
3peHNs MpaBUITbHOCTM MOACYEeTa KonmuMyecTBa rpy3a. Mimeetcss MHOXeCTBO
pa3HoobpasHbIX MepUTENbHbIX YCTPOWCTB: nHeBMaTUYeCKMe,
rMapaBnMyecKkne, aNeKTPOHHbIE, YbTpa3ByKoBble U T.N. OgHako B HacTosiLee
BPeMS NpeanoyTeHne oTaaeTcs MHAMKaATOpYy YPOBHS nonnaskoBoro Tuna. Cm.
puc.N.

ToyHoCcTb 3amepa Ao 1MM. lNokasaHWst CcYNTLIBAOTCA HA MECTe U Ha
Tabno B MYTO.

MmeeTca Takke MHOUKATOP BbLICOKOrO ypoBHS — 95% 3anonHeHus. U
WHOMKATOP O4YeHb BLICOKOTO YpoBHA  -98% - cpabatbiBaeT aBapuiiHast
CUrHanusaumsl 1 3aKpbiBaeTCsa NOrpy304HbINA KrianaH.

Cuctema 3amepa Temneparyp.

TemnepaTypHble [aTyMKW, YCTaHaBNMBaeMble B TaHKax , - 3TO
TepMOMeTpbl conpoTuBneHusi. TouyHocTb namepenms oo 0,1°C.

MvHUManbHOE KONMYECTBO TOYEK 3aMepa — 3 — Ha PasHbIX YPOBHSX.
Ho o06biuHO Gonblie — 0o 12. KoHtponb B [YTO, moxeT 6biTb 1 HA MOCTUKE.
YacTo ynoTpebnsitoTca n camonucupl.

[aBneHue KOHTPONMMPYeTCs MO MaHOMETpPaM, YCTAHOBIEHHbIX Ha
TaHkax. Ha rasoBo3ax HanmopHOro M MoflyHarnopHOro Tuna yCTaHaBMBalOTCA
Takxke BaKyymeTpbl.

Mpu nomowm TpaHCMUTEPOB [AaBrieHWe rasa npeobpasyeTcs B
NHEBMATUYECKME CUrHanbl, noctynawwme Ha Ttadbno B IMYIO; moryT Takke
3anucbiBaTbCs Ha NEHTY camonucLia.

CtauuoHapHble MaHOMETPbl U TEPMOMETPbl YCTaHaBMMBAKOTCSA
Takke Ha Tpybonposogax.

Ounctka, WHepTM3auMA U pJerasauma TaHKOB U TPy30BOWM
CUCTEeMbI.

OTM onepaumMu [OSMKHbl  MPOM3BOAUTBLCS B COOTBETCTBUM  C
MpaBsunamn Gas Codes, NHcTpykumen 3aBoga-cTpouTens, ¢ cobnogeHnem
npasun, AENCTBYHOLMX B NMOPTY, B KOTOPOM OHW NPOU3BOASITCS.
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lMocne gokoBaHUsA, Nocne Kaxxgon Aerasaumm TaHKWM OOMKHbI ObITb
O4KLLEeHbl OT BOAbl, Macna, rpsiau, pXXaB4YuHbl.

Ounctka TaHKOB M TFPy30BOM CUCTEMbI OT OCTAaTKOB BbIMPY>KEHHOIO
OCTaATOYHOrO WM MHEPTHOrO ra3a C Lenbl 3aMeHbl UX a30TOM MM napamu
rasa [OJPKHa MPOM3BOAMTCA B TOM Criyyae, €Cnu HaxoOsALWMNCA B TaHKe
OCTaTOYHbIA WIN  WHEPTHbIA a3 HEeCOBMECTUM MO CBOMM XUMWYECKUM
CBOMCTBaM CO CXWKEHHbIM ra3oMm, nognexaiwium forpyske, Wnu ecnum OH
CHWXaeT ero ToBapHOe KavyecTBo.

CopaepxxaHue kucriopoga nocrie MHepTU3auMyM TaHKOB OOSMKHO ObiTb
npu norpyske HedTsSHbIX ras3oB U amMmumake — Hmke 5% O0ObEMHBIX; Mpu
Morpy3ke ras3oB, BCTyNalwWUX B XMMUYECKYID pPeakUuMi C  KMUCIOpOOOoM
(6byTagmeHn), obpasyloLmx NepekMcn Unmnm NHIMOMpoBaHHbIX, - He bonee 0,2%;
npwv norpyake BuHunxnopuga — He bonee 0,1%.

TemnepaTtypa TOYKM poCbl B aTMoctepe TaHka JOImkHaA ObITb nepeq
norpyskon MeTtaHa — Hmxke - 60°C.

OTnneHa — Huxe -50°C.
HedTsHbIX ra3oB xenatenbHo = -40°C.

Mpn Temnepatypax Hwxe -60°C yrnekucnota 3amep3aeT, NO3TOMY
TaHKM NOA 3TUIMEH NHEPTU3MPYIOT a30TOM.

Takke a3oToM npoayBalOTCA TaHKW nepen norpyskon ammmaka — C
aMMMakoMm yrrekucriota obpasyeT conv KapboHaT aMMOHWN.

MeToqb! 3aMeLLeHnsa atTMocepbl TAHKOB:

MeTon 3amelleHMss OCHOBaH Ha pas3HOCTW MMOTHOCTEW rasa,
Haxogslleroca B TaHKe W rasa, nogaBaemMoro B TaHK. WHepTHbIN unu
3aMeLlarWnn  ra3, UMEeLMA NIOTHOCTb OOnblIyld, YeM MIIOTHOCTb
OCTaATOYHOr0O rasa, [OJPKEH MoAaBaTbCA B HWDKHIOW 4acTb TaHka, a npwu
MEeHbLUEN — B BEPXHW. BbiTecHsiemMble napbl [OMKHbI  OTBOAMTLCS
COOTBETCTBEHHO M3 BEPXHEWN UMW HWXKHEN YacTu TaHkKa.

MeTop pasb6aBneHusi atMocdepbl TaHKa NPUMEHSETCS B OCHOBHOM
npv MHepTM3aumm a3oToMm. [Nogaya rasa ¢ 6onbLiel CKOpOCTbO cnocobcTBYET
paBHOMEPHOMY MepemelunBaHuio. bonee Tspkenbii ra3 AOMKEH NOCTynaTh B
TaHK CBEpXy, NErkMm — BHN3 TaHKa.

[MpumeHsieTCa Takke MeTo MHOTOKPaTHOrO BaKyyMUPOBAHWS] TaHKOB
N CMCTEMbI C MOCMNEAYOLWMM 3aMNOMHEHNEM UX MHEPTHBIM MITU 3aMELLAILLIMM
rasom. OcTtaTtovyHoe OaBrieHve Nnpu BakyyMWPOBaHUKM TaHKa He OOMKHO ObiTb
HWXe npegena, yCTaHOBIIEHHOro AN AaHHOW KOHCTPYKLUM TaHKOB.

MoproTtoBka cyAHa K rpy30BbIM Onepauusiv.

YTobObl BpemMsi CTOSHKM B MOPTY ObINO MWMHUMarnbHbIM, HEOOXOAMMO
NoAroTOBMTb CYAHO K Fpy30BbLIM OrnepauusiM 40 Npyxo4a cyaHa B nopr.

MostoMy p[o npuxoda cygHa B MOPT HEOOXOAMMO  MOMyYUTb
cneyoLyo MHopmauuio:

- HammeHoBaHMe 1 KONMYECTBO rpy3a no KaaoMy KOHOCAMEHTY.
- [aBneHuve 1 Temnepartypy rpysa y npuemMHbIxX (naHues.
- Paswmepbl npucoeanHUTENbHbIX (PriaHUeB 1 UX TUM.
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- Hannune n HeobxoaMMOCTb ra3aooTBOAHON MarucTpanu u Makcumarb-
HYI0 ee NPOU3BOANTENBHOCTD.

- MakcmmanbHas cKopoCTb NOrpy3kn (BbIFPY3Kn).

- Ocobble TpeboBaHMA TepMmmHana K CygHy Mpu MpOBEAEHUN TPY30BbIX
onepauun.

[o npuxoga B nopT p[ormkHa OblTb nNpoBepeHa, C 3anuncbio
pes3ynbTaToB B CyJ0OBOW XXypHari, UCNPaBHOCTb CneayoLwmx Cya0BbIX CUCTEM U
MeXaHN3MOB:

- CucteMbl aBapuAHOro 3aKpbITUS KnanaHoB.

- CucTteMbl N0OXapoTyLUEHUS.

- CucteMbl BEHTURAALMM KOMNPECCOPHOMO U 3NEKTPOMOTOPHOIO OTAENEHMWN.

- CucteMbl 0GHapy>XeHUS YTEUKM rasa 1 aBapvnHON cUrHanmMsaumm.

- TpybonpoBoooB rpy30BOM CUCTEMbl C TOYKM 3PEHUS OTCYTCTBUSA
HENIIOTHOCTEN, HAAEXHOCTU KPEMNIEHNS.

- MexaHun4yeckoro obopygoBaHUs rpy30BON CUCTEMBI.

- [pnbopoB KOHTPOMSI U aBTOMATUKN.

- HapyxHoro ocBeLlleHus.

- CraumoHapHbIX W MNEPEeHOCHbIX CPEeACTB CBA3W, MPUMEHSEMbIX npwu
rpy30BbIX onepaumsx.

- Bkniovartenei curHanmsaumu npegenbHOro YpoBHsi 3an0STHEHWUST FPY30BbIX
TaHKOB.

Mpn ogHOBPEMEHHOW NepeBO3Ke ABYX Pa3NINYHbIX COPTOB CXUKEHHbIX
rasoB, rpy3oBble, XOMNOAMWSIbHbIE, MNPOAYBOYHbIE CUCTEMbl [AOMKHbI ObITb
pasobeHbl. CbemHble y4dacTku TpybOMpoBOAOB, COeAUHSAOLME  3TK
CUCTEMbI, AOIMKHbI OblTb 4EMOHTMPOBAHbI, a raHLbl 3arfyLUeHbl.

Bce npuemHble drnaHubl, He WCMNOMb3yemble AN NOAKMYEHUs
rPY30BbIX LUTAHIOB AOMKHbI ObiTh 3arnyLUeHbl.

lMpepooxpaHuTenbHble KnanaHbl TAHKOB Mepef HadaroMm rpy30BbiX
onepauun ycTaHaBnUBAKTCA Ha AdaBneHve cpabaTtbiBaHud, onpegensemoe
npasunamMmm gencreyrolnumMm B nopty. [aBneHne cpabaTbiBaHUA HE OOIDKHO
npeBbILLaTh BEMNWYMHbI, yKa3aHHOW B JOKYMEHTaxX 3aBoAa-CTpouTernsi.

MpoBepsieTca  HanuMuvMe  3aWWMTHOW  ofexabl W TFOTOBHOCTb
AblXaTenbHbIX annapaTtoB. [1poM3BOANTCA UHCTPYKTaX 3KuMnaka O CBOWCTBAXx
rpysa n Mepax npegocTopoXHOCTM Npu paboTe C HUM.

Mo okoHYaHWM WBAPTOBKM:

- CyOHO OOMKHO ObiTb Hagnexawium obpa3oM 3a3eMSiieHO UMW AOIDKHbI
ObITb YCTAHOBMNEHbI N30NMpYoLLMe hraHupbl (CM. «LUMAHTOBKa» CTp. ).

- WwnaHroBka (OTLINAHroBka) BbIMNOMHAETCA CuilaMy U cpeacTtBaMmy U nog
OTBETCTBEHHOCTb TepMMHana B MPUCYTCTBUM NPEACTaBUTENS CyO4OBOM
agMuHUCTpaumu.

- C MOpCKOM CTOPOHbI CyAHa AOMKHblI ObITb CMyLiEHbl C HOCA U KOPMbI
aBapuiiHble BYKCUPHbIE KaHaTbl.

- CoBMeCTHO C npefcTaBuUTENEM TEPMMHANa nNpomnsBoasATcs Heobxoammble
NPOBEPKN N 3anonHATCA NpoBepoydHble nNucTel (check list) nogrotosku
Cy[Ha K rpy30BbIM Ornepaumsim.



126

Mepbl 6e3onacHocTw.

[MaBHble KOHCTPYKTUBHbIE NPUHUMMLI 0becneyeHns GesonacHocTu
n3noxeHol B Kogekcax MOCTPOMKM U 0BGOpyAOBaHUS CYAOB, MEPEBO3SILLMX
CXKvxkeHHble rasbl HanmeoMm (IMO), B COJIAC 74, B HaumoHanbHbIx [Npasunax.

YMeHbLIeHne BO3MOXHOCTU BO3HMKHOBEHUN onacHocTen
OCYLLIeCTBMNSETCA 3a CYeT AerneHusi cydHa Ha OTCeKu, MPOTMBOMOXapHbIE
30Hbl,  UCMONb30OBaHWA  OFHECTOMKUX  MaTepuanoB,  koddepaamos,
ncnonb3oBaHne B3pblBOGE30MNaCHOro o6opynoBaHus, Haanexatlemn

BEHTUNSAUMEN NanybHbIX NOMELLEHUIA.

py3ocopepxallen (rasoonacHow) 30HOW Ha3biBalOT MPOCTPAHCTBO,
KOTOPOE MOTEHUMAINbHO MOXET ObITb 3aMOSTHEHO CXKMXXEHHBIM ra3oM UIn ero
napamu B NpOLIECCe IKCnnyaTaumMmn cyaHa. ATo NPOCTPaHCTBO, MOKPbIBAKoLLEE
BEPXHIOI Manyby Ha BbICOTY 2,4 M, NMPOCTPaAHCTBO BOKPYr KyrorioB TaHKOB,
BOKPYI pa3beMHbIX oriaHUEeB rpy30BO CUCTEMbI, driaHLEB BEHTUMSILMOHHbIX
KaHarnoB (paguyc 3TUX 30H — 3M) U T.M.

lMomelueHMs,  pacrnonoXeHHble B rpy3ocodepxallern  30He,
pa3fensitoTcs Ha rasoonacHble U ra3obe3onacHsble.

[[a3oonacHble, B CBOK O4epedb, NOApasfenslTcs Ha nocellaemMble
BO BPEMSsI rPy30BbIX Onepawuin n He noceLaemsble.

KomnpeccopHoe oTaeneHne — rasoonacHoe, rocewaemoe —
BEHTUNSALMSA OoimkHa obecneyvnBaTtb He MeHee 30 06GMeHOB BO3ayxa B Yac.

OnekTpoMOTOpHOE oOTAeneHne — rasobesonacHoe. Bxopg B Takoe
NMOMeLLEeHME Yepes BO3AYLUHbIN LWM03, NPUTOYHAst BEHTUNAUUSA obecneyvBaeT
B KOTOpPOM u30bITOMHOEe AdaBneHve. [lpy cbpoce 3TOro AaBneHus
(ogHOBpeMeHHOe OTKpbITME [ABYyX [Bepen) cpabaTbiBaeT asapuiiHasi
CUrHanusaums U1 oCTaHOBKa MeXaHU3MOB.

O6blYHO He noceljaemble nomeLlleHnsi:MmexxéapbepHbie
npocTpaHcTBa, kodpdepaambl, TYHHENM W T.M. MNOMELLEHWUs, B KOTOPbIX
BO3MOXHO ckonneHve napoe rpysa. OHM Takke AOMKHbl MMETb BEHTUIALMIO,
co3pgatoLuyto 6esonacHyto atmocdepy nNpu Ux noceLLeHnn 4ns ocmMoTpa.

Mpunbopbl KOHTpoOnsa atMocdepbl.

Ons KOHTpOnsi aTMocdepsl NMPUMEHSIOTCS nepeHoCHble
rasoaHanmM3aTopbl Pas3NIMYHOM KOHCTpyKumu. Ha cygoHe [ormkHbl  GbiTb
cneaywowme npubopsi:

- Kucnopogomep — npubop Ans KOHTPOMNS COAepXaHwWst Kucropoga B
atmocapepe ot 0 0o 21%.
- 9KcnnosMmeTp — npubop And onpegeneHus % copepxaHus napos

yrnesogoponoB no oovemy B npegenax 0+100%.

- OkcunosumeTp — ans onpegeneHo % coaepxaHusi NapoB yrneBogOpOAOB
B npegenax HIB.

- Tpubop Aans onpegeneHnss cogepXXaHusi TOKCUYHbLIX BeELLECTB B
aTtmocdepe.
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Hanbonee npoctbiM u yaoBHbIM Npubopom Ansi 3aMepa OYeHb
HU3KUX KOHLIEHTPAaLMIN TOKCUYHBIX ra3oB sBnsieTca aetektop «Drager». OH co-
CTOUT M3 PYYHOro Hacoca ¢ PUKCMPOBaHHbBIM 06 bEMOM BCacbiBaEMOro rasa u
Habopa 3anasHHbIX CTEKNSAHHbIX TPyOOK, CO cneumanbHbIM HAaMONTHUTENEM,
VN3MEHSIIOLLMM LIBET NPW COMPUKOCHOBEHUN C TEM UITN MHBLIM FA30M.

[omkHO BbITb HE MEHee 2-X NPUBOPOB KaXkaoro Tuna.

Kpome TOro obsisatenbHO OOIMKEH ObITb YCTAHOBMEH CTaLMOHaPHbIN
npnbop — rasgeTekTop, KOTOPbIA MnocrefoBaTeflbHO OTOMpaeT npobbl
BO3OYLUHOW Cpedbl M3  pasnuyHbiXx  nomewieHuin. [pu  SOCTUXKEHMM
KOHUeHTpauun  napoB  rasa, paBHon 30%  HwkHero  npegena
BOCM/IaMeHsieMOCTU ra3oBO3AyLUHON cpefbl, AomkHa cpabaTbiBaTb 3ByKOBas
N cBeToBasi curHanusauus. [lpousBoguTensHocTb npubopa  [oSmKHa
obecneuntb oTOOp NPob N NX aHanNM3 U3 KaXKOoro Mecta Yepes3 MHTepBan He
npesblwarowmn 30 muHyT. TpyvHuun genctBust npubopa OCHOBaH Ha
aHanusaTopax agcopoupyoLLmx CBeT B MHGpaKpacHOM AnanasoHe CrekTpa.

TpybonpoBogbl oTbopa Npob AOMKHbI MMETb 3anopHble KianaHsbl,
yTobbl B Cflydae OMacHOCTM MOXHO Obino npekpatuTb COooOLEeHne ¢
3arasoBaHHbIM MomelleHnem. Mcnonb3yembll B rasoaHanusaTtope ras
BbiNyCkaeTcsa B artmocdepy uyepes Tomnbl MauT WM 4vepes3  apyrue
BEHTUNSILMOHHbIE KaHarbl.

KoHCTpykuumn rasoaHanmsaTopoB [OIMKHbI JonyckaTb KX ObicTpoe
ucnbiTaHne u Kkanmbposky. KannbposaTb He0O6XoaMMO He pexe vem 1 pas B
nonroaa.

Xunbie n cnyxebHble NOMeLLeHUs.

HomkHbl  ObITb  CNPOEKTUPOBaHbI TakMM 00Opa3oM, 4TOObl  UCKMOYNUTL
BO3MOXHOCTb MPOHWKHOBEHNSI B3PbIBOOMACHbIX FA30B BHYTPb MOMELLEHUN.
MoaToMy npefycMaTpuBalOTCA BO3AYLUHbIE LUMIO3bI MPU BXOAE B HAOCTPOWKY
N nopaepka HebomnblIOro M3ObITOYHOIO AaBMEHWMS BHYTPW HagcTpoviku. B
Cclnyyae aBapuMHOW CUTyauuMm HaACcTpovka repmMeTuanpyeTcs. PykoaTku
BEHTUNALMOHHBIX 3aCITOHOK JOMMKHbI ObITb BHYTPY HAACTPOKMKM pacnonaratbcs
B yaobHoM mecTe.

Bo Bcex nomelleHusX, roe BO3MOXHO BO3ropaHue, YCTaHOBMEHbI
usBeLlatenu, cpabarbiBaroLLve Nog BO3oeNCTBMEM TENNOBOro, CBETOBOIO UMK
AbIMOBOro BO3AencTBuA. Temnepartypa cpabatbiBaHusa 57-74°C, cKOpOCTb
HapacTaHusa TemnepaTypbl Bbiwe 1°C B MuHYyTY. Ha kam0Oy3ax, B CyLUMNbHbIX
nometleHmsix 80+100°C. lNpu cpabaTbiBaHUM gaTyMka UM M3BeELLaTens, Ha
nynbTe, HaXoOsALWEMCSl HAa XOO40BOM MOCTUKE, YKa3biBaeTCs MECTOMNOMNOXEeHWe
3TOro Jatymka U aBTOMaTUYeCKU BKIOYaETCsl curHan obLLecyj0BOM TPEBOrM.

CpeacTBa NnoXxapoTyLleHUA Ha ra3oBax.

B HapgcTpovike — B XUMbIX MOMELLEHUSIX, B MALUMHHOM OTAENEHUU U
T.N. MpUMeEHsIOTCA oObl4HbIE CcpeacTBa: BoAa, MeHa, yrrekucrnorta, nap,
orHeracsme xugrkoctn. Hanbonblwyo onacHOCTb NpeacTaBnsieT BO3ropaHue
CXKWKEHHOrO rasa.

Cucrtema BogooOTYLLUEHUS.



128

CocTouT: NoXapHble Hacocbl, MarucTpanu, rmagpaHTel U cuctema
OpPOLLEHNSI.

3anyck noXapHbIX HACOCOB [OIDKEH OCYLLECTBISAETCS ANCTAHLUMOHHO
C HECKONbKNX MECT.

Bce noxapHble CTBOMbI AOMKHbI ObITb KOMOMHMPOBAHHOIO TUMa, T.€.
MMEeTb BO3MOXHOCTb MoAaBaTb Kak KOMMAKTHYI, Tak U pachblieHHY0 CTPYIo
BOAbI.

KomnaktHas cTpys moxeT cbutb nnams, NpouM3BECTU OxNaxgeHue
noeepxHoctn. CTpys B BMAE LUMPOKOrO KOHyca — Xopollas 3awuta ans
nepcoHana, NPou3BOASILLErO TyLUEHUS noxapa.

PacnbineHne Boabl Hap ropsyen MOBEPXHOCTbIO, OXNaxOdaeT ee U
YMEHbLLAET COAEPXKaHNe KNCNnopoaa B 06r1acTu ropexuns.

OpHako BOOOW HEmMb3st MOTYLWMUTb TOPSALUA  CKWKEHHbIA  ras,
MOCKOSIbKY MOMafaHne BoAbl B CKWKEHHbIV a3 Bbl3blBAeT €ro YCUITEHHOEe
KUMNEeHWe, BblOeNEeHNs roploYmx ra3os.

Cucrtema opoLlueHus.

Bce noBepxHOCTVM rasoBo3a, KOTOPblE HAxXOOATCA B KOHTaKTe C
B3pPbIBOOMNACHLIMWU Py3amMy OOSMKHbI HaxoguTCca npu Temnepartype, KoTtopas
WCKNoYaeT camoBOCNnamMeHeHne ra3oB. Cuctema opoweHuss [OSKHa
nepekpbiBaTb: Kyrnona TaHKoB, MaHudonbabl, rfoboBylo  nepebopky
HaACTPOMKMA,  MOMELLEHUs  KOMMPEeccopoB,  NanybHble  NomeLLeHus,
pacrnosoXeHHble B ra3oonacHom 30He.

3anyck cucTembl OCYLLECTBIISIETCS U3 HECKOSIbKUX CTpaTernyecku
Ba)XkKHbIX MECT CyalHa, a Takke Nnpu Harpese nnaskux BcTaBok 4o 100°C.

MpoussogutenbHocTb: 10 N/MWMH Ha Kaxabl KBagapaTHbIA MeTp
FOPM3OHTANbHOM MOBEPXHOCTM U 4 n/MWH. - Ha M®  BepTUKamnbHOIA
NMOBEPXHOCTMW.

B KomnpeccopHOM, SneKTPOMOTOPHOM OTAENEHMU MCMoNb3yeTcs
MeTogd OObEeMHOro  TyweHusd, OOblMHO NpM  MNOMOLWM  ranoHa -—
OpomTpudpTopmeTaHa. [lpu pas3bpbi3rMBaHuK, napbl ranoHa pasbaBnsitoT
atMocdpepy W AEWCTBYIOT KaK XUMUYECKMA WMHIMOUTOP NpPensaTCTBYOLWMA
ropeHuno. Heobxoanmo yunTbiBaTb, YTO MpW NOMNagaHWW rarnoHa B 30HY OrHS
06pasyloTcsi  TOKCUYHble rasbl, MO3TOMY MOCfe IUKBMAAUMM Moxapa
HeobX0AMMO XOPOLLO NPOBEHTUNNPOBATL NMOMELLIEHUE.

Cucrtema nopoLIKOBOro TyLIEHUS.

Cuncrtema NopoLLKOBOro TYLLEHWSI YCTAHABNMBAETCHA Ha ra3oBo3ax Kak
rmaBHasl cuctema noxapartyweHus. CoCToUT M3 2-X YCTaHOBOK — NpaBbli U
neBbivi OopT. a3, co3gatowmin faeneHne — a3oT. MOHUTOPbI CUCTEMbI JOIKHbI
ObITb pacnonoXeHbol TakMM 006pa3om, 4TOObl MNepekpbiBaTb BECb parioH
rpy3oBow nanyobl.

[MOPOLLKN HETOKCUYHBI, HEKOPPO3WIHBI, HETOKONMPOBOAHLI, OOHAKO OHU
TMIPOCKOMUYHBI U CKITOHHbI K KOMKOBaHMWIO. MopoLlok BeibpackiBaeTcs B Buae
obnaka.

CkopocTb nogayv nopoLlka Yepes ctaumoHapHbIn MoHUTop ot 10 go
40 kr/cek Ha paccTosaHue 3040 M, yepes py4HoOn CTBON He Hmke 3,5 Kkr/cek Ha
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paccTtosiiue > 8 M. MNpu paboTe BCEX MOHMTOPOB N MEPEHOCHbLIX CTBOMOB
cucteMa pabotaeT 45 cek. QddhekTMBHOE UCMOMb30BaHME MOPOLUKa Mpu Ty-
LUEeHUN MOXapoB B BMAE CTPyM rasa nopg AaeneHuneM. [loctaToyHo OfHoM aTa-
K/ MOPOLUKOM MO HamnpaBMneHWIO CTPyW M MoXap MOTyLIEeH, OOHaKo TOSbKO B
TOM Crly4yae ecrnv ras He COMpUKacaeTcs C packaneHHblM meTannom. Nopoww-
KOBOe TylleHne He obnagaeTr AOCTaTovyHOW 3(PdEKTUBHOCTBIO MPU TYLLIEHUU
rOpPSILLNX CXMKEHHBIX ra3oB, pasnmBLUMXCA Ha nanybe.

MpaBuna ocHalweHnsa cygHa NpOTMBOMNOXapHbIM 06opyaoBaHMEM W
nHBeHTapem nanoxeHsl B COJIAC 74 n NasoBom Kogekce.

KomnnekT cHapsiKeHus1 NOXXapHOro AOSMKEH BKITHOYaTh:

- pbixaTenbHbIN annapaTt ¢ obbemMom Bo3ayxa B H6annoHax He meHee 1200
NUTPOB;

- KOMIMMEKT 3alUMTHOW OAEXAbl MOXapHOro, BKIOYasa canoru, nepyatki 1
Lnem;

- CTpaxOBOMHbI KOHEL, C METAINTMYECKNM CEPOAEYHNKOM;

- B3pblBOGE30NacHbI OHapb;

- MNOXapHbIX TONOp;

- KOMIMMEKT 3anacHbIX 0anmnoHoB K AblXxaTensHoOMy annapary.

Kpome TOro Ha cyaHe [O/MKHO ObiTb HeobXxogMmoe KONMYECTBO
3alUTHOM  oaexdbl, WCMOfb3yeMOW Mpu  TPYy30BbIX  onepauusx —
ra3oHenpoHULLaeMble KOCTIOMbI U AblXaTernbHble annapaTbl.

Ha wmoctuke, B UMY, MYIrO, KaHuenapwuu rpy3oBoro mnoOMOLLHMKA
OOIMKHbI ObITb NPEeAYCMOTPEHBI LWTATHbIE MECTa AMS XPaHEHUS] HE MeHee 2-X
abixatenbHbix annapatoB. B TMYIO wn KaHuendpum Takke Mecta Ans
ra3o3alUTHOrO CHapsPKEHUS.

B karoTax Takke MecTta Anst N30oNUPYOLLMX BO3OYLUHbIX AblXaTenbHbIX
annapaToB 1 UNbTPYHOLLMX NPOTMBOra3os.

Wkagbl Ang XpaHeHUst MOSHbIX KOMIMEKTOB ra3o03alluMTHOrO W
NOXXapHOr0 CHapPSKEHWs, MpefHa3HAYeHHOro AN  aBapuMHOM  MapTum,
OOJDKHbI HAXOOAUTBCS B HAACTPOWMKe BOMM3N OT BO3AYLUHbIX LLSO30B.

Ha rasoBo3e pomkeH ObITb cneumnanbHbI BO3OYLUHbIA KOMMNPECcCcop
ONs NofadM BO3gyxa BbICOKOTO [OaBreHus U Tpebyemon 4ucToTbl Ans
nepesapsigkn 6annoHOB M3ONMPYIOLMX AblXaTeNbHbIX annapaTos.

B6nu3n rpy3oBbiX MaHUONbAOB M BbIXOAOB W3 KOMMPECCOPHOro
OTOeneHus A0MKHbI ObITb HE MeHee 2-X YCTPOWCTB 4118 NPOMbIBKM a3 n 2-x
aywen ans obmbiBa OAexabl, pPacrnosfiokeHHbIX Ha oboux 6GopTax.
MoakntoyaTbCa OOMKHbI K CUCTEME MNPECHOW BOAbl M BKIHOYATLCS HOXHOW
nenanbto.

Pexum KkypeHus.

Kyputb paspellaetcss TOMbKO B crneuvanbHO 000pyaoBaHHbIX
KypPUTENbHLIX Cy40BbIX NMOMELLEHMAX, ONPeaeieHHbIX MPUKA30oM MO CyAHY, Unn
B CneumanbHO OTBEAEHHbIX MecTax Ha Oepery, cornmacHo npasunam nopTa.
KyputenbHoe nomeLlleHne JOmKHO MMETb OTAENbHYK CUCTEMY BEHTUNSLMK, C
BO3MO)XHOCTbIO €€ BbIKITHoYeHUs1 BONU3KN NOMELLIEHMS.
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XpaHeHue Cnnyek 1 3aXknrarnok B KaroTax 3anpeLleHo.

Fopsuyvne paboThl, T.e. CBapKa, CBepreHue, wnndoska un T.Mn. paspe-
LaeTcd MpPOBOAMTb TOMbKO B cneumanbHO 000pyAOBaHHOM MOMELLEHUM B
MalLMHHOM oTaeneHun. opsyme paboTel Ha rpy3oBor nanybe nNpousBoauTb
KaTeropmyeckmn 3anpeLLeHo.

Bo MHorMx noprtax npoBedeHMe Takux paboT 3anpelieHo gdaxe B
crneuunanbHbIX NOMELLEHUSIX.

Mpn pabotax Ha rpy3oBon nanybe HeobxoouMO MOMbL30BaTLCA
nHeBmatmdeckum  obopydoBaHneM  «b6e30rmacHOro  MCMOMHEHUs» U
WHCTPYMEHTOM WCKIHOYaLWmMM nckpoobpasosaHue. PabotaTe Heobxoanmo B
COOTBETCBYWOLLEN ofdexae u obyBu. B6nnsm mecta paboTbl OOSMKHBI ObITb
nsonvpywwme pgbixatenbHole annapatbl. Mpu cebe umeTb unbTpyOWNA
NpPOTUBOra3s, KOTOPbIM MOXHO MOSb30BaTLCSA TOMBLKO HA OTKPbIThIX Nanybax.

Bxopa B 3aKpbiTble NOMeELLEeHUS.

«3aKpbITble  MOMELLEHUsI» -  3TO  MOMELLEHMS,  UMetoLme
HebnaronpuAaTHY0 €CTECTBEHHYIO BEHTUIALMIO, NMEIOLLNE OrPaHUYEHHbIE MO
pasmepam OTBEPCTUs A4S BXOAa U BbixoAa.

370 — KOhhepaambl, TaHKN, MexBapbepHble NPOCTPaHCTBA U T.M.

B Takux nomeleHusx B atmocdepe MOXeT ObiTb HegocTtaTtoyHoe
coAepXaHue Kucropoga WM MOryT coepaTbCsi BOCMITaMEHSIHOLLMECS. Unn
TOKCUYHbIE rasbl.

Tonbko MOArOTOBMEHHLIN MepcoHan AonyckaeTcsi Ko Bxody B
nomelleHne, ona obecnedeHus HabmnogeHWst y Bxoga U Ons NpoBeAeHUs
crnacaTenbHbIX onepawun.

PaspelueHne Ha Bxog B 3aKpbiTOe NMoMeLleHne npeacrtaenseT cobon
CMraHnpoBaHHy (OpMYy MepeyHs KOHTPOSbHbIX MPOBEPOK. PaspelueHne Ha
BXOZ NOAMMCBLIBAET KanuTaH Uiv Apyroe OTBETCTBEHHOE NMLO M 3arnorHAeTCs
TEeM, KTO cobupaeTcst BOWTU B MOMELLEHME.

Cuctema aBapuiHom octaHoBku — ESD — Emergency shut-down.

KnaccudumkaumoHHole coobuiectBa TpebytoT, 4TOObI rasoBble W
XWOKOCTHble cydoBble U BGeperoBble TpybonpoBodbl MOrnvM ObiTb 3aKpbITh
ONCTaHUMOHHO. Takasi HeobX0ONUMOCTb MOXET BO3HUKHYTb B crnydae obpbiBa
UNN NpoTeYek rpy3oBOro LWUMaHra, cteHgepa, TpybonpoBoda, noxapa u T.M.
AdncTtaHunoHHoe 3akpbiTue obecneynBaeTcss WCMONb30BaHMEM  TPY30BbIX
KnanaHoB C MHEBMAaTU4eCKUM NpuBogoM. Bce knanaHa omkHbl 3aKpbiBaTbCA
opHoBpeMeHHO. Bce npuBoabl ynpaBnsitoTCA C MOMOLLbIO TPOWHbIX KramnaHoB.
lMpn HopmanbHOW paboTe cuctema obecrnevymMBaeT BO3MOXHOCTb PYYHOro
OTKPbITKSA, 3aKpbITUSA MOOro kranaxa.

Mpn cpabaTtbiBaHUM CUCTEMbI aBapUMHOWM OCTAHOBKM, BCE OTKPbITblE
KnanaHa 3akpblBalOTCH, a KOMMPeccopbl M Hacocbl ocTaHaBnumBaiTcs. Cwm.
TaKke pasfen «cuctema NHeBMoaBToOMaTUKMy Ha cTp.N.

Masauma TaHkoB — Gassing-up — npouecc 3amMelleHUs MHEePTHOWM
cpefbl rasom, NOANEXaLLMM K Norpyske.

Ecnu cyaHo umeeT [lek-TaHK-eMKOCTb, YCTaHOBMNEHHYIO Ha nanybe, B
KOTOPOW XPaHUTCS CXKWKEHHBIN ra3 ans NnpoBedeHus rasauum, To rasaumst Mo-
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XeT BbITb NpoBefeHa B Mope. CXMKeHHbIN ra3 u3 [ek-TaHka HanpaensieT-
Csl B McnapuvTenb, rae 3a c4eT BogsaHoro napa (ot kotna N'MO) npespaluaeTcs
B napoobpasHoe COCTOSIHME M HanpaBnsaeTcs B TaHKW. VIHEpTHbIM ra3 BbiTec-
HSIETCS Yepes3 BEHTUMNSALMOHHYIO MauTy.

Ecnu rasaums npoussogutcs y npuyana v TepMuHan obecneymBaet
CYOHO CXKVXEHHbIM ra3oM, TO Takke JOSKEH ObiTb 3a4eMCTBOBaH ncnapuTerb,
a bannacTHbI ra3 no rasooTBOAHOM MarucTpanu HanpasfsieTcsl Ha dakern.
Ecnn Geper obecneuvBaeTr napoBon dpakumen rpysa, TO McnapuTenb He
TpebyeTcs.

Ecnu Geper He obecneuyvBaeT ra3o0TBOAHOW Marucrpanbio U He
paspellaeT cbpacbiBaTb OannacTHbI ra3 4epes MaudTy, TO HeobxoauMmo
NPOV3BOAMTL rasauuio, COEOVMHWMB TaHKM MNocnefoBaTerlbHO M UCMOMb3ys
nocnegHuin TaHk, Kak OyCcTepHbIN.

3axonaxuBaHue TaHKOB.

3axonaxuBaHue oOcyllecTBNsgeTca 3a cyeT paboTbl yCTaHOBKM
CXKWKEHNs1 rasa, NMbo 3a c4eT nogaydn CXUKEHHOro rasa c bepera.

JKngkocTe Hanpaensietcsas Mo KOHAEHCATHOW JIMHWMM Ha BEPXHUNA
pacnbifi — Kanenbku >XWOKOCTW, Najas BHU3 W WUCMapsAscb, Npou3BoOgAT
OoXnaxpeHwe TaHka No Bcemy obbemy. B 3aBucmmocTM OT Tuna cygHa,
mMaTepuana MW3roTOBMNEHMSI TaHKa WHCTPYKUUW 3aBOfa- CTpoOUTEns JaroT
peEKOMEeHZaLUMM MO  CKOPOCTM  3axONaXMBaHUS W MUHUMAlbHbIM - U
MaKkcUMarnbHbIM TemrepaTypam rpy3a W TaHKa nepen Hadvanom nepepq
Hayanom norpysku. Crnvwkom ObICTpoe OXMNaXXOEHNE TaHKa MOXET MPUBECTU
K BO3HWKHOBEHMIO TPELUMH W paspyLUEHWIO MeTanna.

O6bIYHO CKOPOCTb 3axonaxuBaHus 4+5° B yac, HO MOXeT JoCTuraTb U
10° B wyac. Hanpumep, Ha aTuneHaBo3ax [OMyCcKaeTCd CKOPOCTb
3axonaxueaHuns 10° B yac, npu OOCTMxeHun TemnepaTypbl - 80°C MOXHO
Ha4YMHaTb MOrpys3kKy.

Morpys3ka.

MMorpy3ky HeobXoAMMO HayuHaTb C Marnow WHTEHCUBHOCTBIO, 4TO
obecneuut:

- paBHOMEpPHOE OXNaXAeHue rpy30BON CUCTEMBI

- npepoTBpalleHne rmapaBnnyeckmnx yaapos

- NpaBuUNbHOE MOCTYMNMNEHME rpy3a U OTCYTCTBME NpOTEeYeK

- npegoTBpalleHne obpa3oBHans CTaTUYECKOro 3NeKTpU4ecTBa.

Morpyska c oTBogoM napa Ha beper obecneunBaeT Gonee BbICOKYHO
cKkopoCTb norpy3kn. Ecnu napbl Ha Geper He caaloTcsl, TO UCMONb3yeTcs
yCTaHOBKa MOBTOPHOTO CXWXeHus rasa. [lorpyska npous3BoguTcs Mo
XWAKOCTHOW CYyOBOW Marmctpanu B HWKHIOW YacTb TaHka. Ha 6onblimx cygax
CKOpOCTb Mnorpysku goxoaut ao 500 M> B Yac Ha KnanaH. Mpu yBenuyeHun
OaBIeHNsi B TaHKaxX HEOOXOAMMO YMEHbLUNTL CKOPOCTb MOrPY3Ku.

[Mpn QOCTUXKEHMN pacHETHOIO YPOBHS 3aMoSIHEHMS TaHKa HeoBXoauMo
3aKpbITb FPY30BOW kKranmaH Ha TaHke. KnanaH 3akpbiBaTb Heobxogumo
NMoCTENEHHO, YTOOLI n3bexaTb rmapaBINYeCcKoro yaapa.

Bbirpy3ka.
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Mepen Hayanom BbIrPY3KM MPOU3BOAATCS 3amMepbl Temnepatyp,
OaBIeHns1, ypoBHS rpy3a n otoop npob.

Bbirpy3ka npou3BOAMTCA Tpy30BbIMU Hacocamu. Bbirpyska moxet
ObITb ¢ BO3BpaTOM napa ¢ Gepera n 6e3 Bo3BpaTa. B nocnegHem crniyyae
YacTb XWUOKOCTU M3 XXMOKOCTHOM Maructpanu otbmpaeTcsi U HanpaBndeTcs B
ucnapuvTens, rge npespallaeTcs B nap, KOTOPbIN HanpaBrsieTCs B BEPXHIOK
YacTb TaHka [AOns MNoadepXaHws cooTBeTcTByowero AasrneHus. OBbIYHO
noggepxuBaetcs gasneHune nopsigka 100 mo6ap.

WHorga ucnonb3yeTtcs rpy30BON KOMMPECCop — oTcacbiBaeT napbl U3
O[HOrO TaHKa W nocrie cxkatusl, ropsiuMe napbl HanpaesieT B BbIrPyKaeMbli
TaHK.

Ecnun B GeperoBbix eMKOCTAX Ipy3 XpaHuTcsi npu Gonee BbICOKOM

AaBneHnn n Oonee BbICOKOW TemnepaType, TO MoOcCnegoBaTenbHO mnocne
MOrpPy)XHOrO Hacoca NoAKYaeTcs ByCTepHBIN HACOC 1 Yepes nogorpeBaresb
CXKWXEHHBIN ra3 HanpaensieTcs B 6eperoson Tpybonposos.
OTBETCTBEHHBIA MOMEHT OKOHYaHWE BbLIFPY3kM — 4TOObl MpenoTBpaTUTb
KaBuTauumio, rMapaenuyeckme ygapbl U gobuUTbCH MUHUMAanNbHO-BO3MOXHOMO
(vnn  HeobXoaMMOro) YpOBHS rpy3a B TaHKe, HeobXxoguMMO BHUMATENbHO
KOHTPONMpOBaTb MapameTpbl B TaHKE M Hacoca, co3daBaTb HeobXxoouMmbliv
noanop Ha BcacbiBaHWUM W MPUKPLITUEM  HAarHeTaTenbHOro  KnanaHa
perynmpoBaTb NPOU3BOAMTENBHOCTbL U HAMop Hacoca.

CmeHa rpysa.

B 3aBMCMMOCTM OT TOro, Kakom rpy3 MnepeBO3UNICA U Kakon rpy3
NoaneXxvT 3aMeHe, UMEIKTCS OMNpedeneHHble npaBuna NoAroTOBKU TaHKOB
(cm. Tabnuuy N), ogHako 3Tu npasBuna MoryT ObiTb M3MEHEHbI N0 TPeBoBaHMIO
dpaxToBartens.

- YpaneHue Xunakux ocTaTkoB rpyaa.

Ha cygax HanopHOro mnu nosy-HarnopHOro Tuna B TaHKe CO30aeTcsl AaBleHne

M OCTaTKMN OPEHAXMPYIOTCA B APYron TaHk, B [lek-TaHk nnu 3a 6opr.

- Ha cymax nepeBO3ANX CKWXKEHHbIA ra3 npu atMocepHOM OaBfieHUn
NpPOV3BOAUTCS BbiNapMBaHWe OCTaTKOB rpy3a.

Mpouecc npoucxoauT criegyowuMm obpasom: KOMNPECCOPOM OTCacbIBalTCA

napbl M3 TaHka W MNOCMNe CXaTusi, MWHYsl KOHOEeHcaTop, HanpaensloTcs B

HWKHIOK YacTb TaHka, B PanoH MPUEMHbIX KOMNoALeB HacoCcoB; MO Mepe

BblNapvBaHus, OaBneHMe B TaHKe BO3pacTaeT W YacTb rasa CTpaBfMBaeTcs

Yyepes3 BEHTUMALMOHHYIO MadTy. Ha HEKOTOpbIX ra3oBO3ax B pavioHe KonoaueB

YINOXEHbl 3MEEBUKM, B KOTOpblE HanpaBrisloTCA ropsyne napbl  nocne

Komrpeccopa, T.e. B HuMX OygeT KoOHAEHCMpoBaTbCA ras n 3aTtem

HanpaBnATbCA B APYron TaHk unm 3a 6opT.

[Mpouecc BbiNapuBaHUA O4YeHb ANUTENEH, OKOHYaHue ero OBbIYHO
onpegenseTcs No pe3koMmy Bo3pacTaHuio TemnepaTypbl B parioHe Konoaues.

3atem cnegyetT npouecc oborpeBa TaHkoB. O6orpeB npoucxoauT 3a
CYET peuupKynsiuuyM rasa B TaHKe NpuM MOMOLM Komnpeccopa, nMbo npu
nomow 6noBepa 4epe3 noporpeeBatens rasa. O6orpeB BegeTcs .o
TemnepaTtypbl paBHOIN TeMMNepaType OKpyXatoLLen cpeabi.
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Cnegyowmn npouecc — BbITECHEHME M3 TaHKOB MapoB rpysa
WHEPTHbLIM ra3oM UNM asoToM, T.e. Mpouecc MHeptu3aumu. NMpoayBKy TaHka
Npou3BOOAT A0 TEX MOP, MOKa KOHLEHTPauusa napoB rpysa He CHU3NTCs o Vs
HWKHEero npegena B3pbiBaeMocTn cmecn. HMNBC — 310 MakcumanbHasi KOH-
LeHTpauusi NapoB rpy3a B CMECU C MHEPTHbIM ra3oM, HUXKE KOTOPOW He Mponc-
XxoauT obpasoBaHue B3PbIBOOMNACHOW KOHLEHTpaLMu Npu CMeLuMBaHUM C BO3-
ayxom. HIMBC mMoxHO onpefenuTb Nonb3ysacb AuMarpaMmMoin B3pbIBOOMACHO-
ctn. Cm. puc.

Mpouecc peraszaumm - GAS-Frreeing - npouecc 3amelleHus
aTMocdepbl TaHKa BO3OyxOM. Temnepatypa TaHKa nepeg Hayanom
BEHTUNMPOBaAHUSA AOMKHa ObiTb BbIlE TemnepaTypbl TOYKM POChbl BO34yXa.
Ons  BeHTUNAUMM  ucnonb3yloTca  GroBepbl,  komnpeccopbl, CUI,
npousBogsLLmMe Cyxon Bo3ayX. Ha razaoBosax nonyHanopHoOro Tuna gerasauumio
MOXHO Takke Npou3BOAUTL METOAOM MHOFOKPAaTHOrO BaKyymupoBaHus. Bo
BPEMSI BEHTUIIMPOBAHMA BeOeTCsa MOCTOSHHBLI KOHTPOSflb 3@ COCTaBOM
aTMocdepbl TaHka — 3a % cogepXaHuem kncnopoga v % copepxaHvem rasa.
Bxoantb B TaHK MOXHO MOcne Toro, kak % cogepkaHue Knucnopoga AOCTUrHeET
21% obbema, % cogepxaHue yrnesogopoaoB MeHblue 1% HIB, cogepxaHne
TOKCUYHbIX ra3oB MeHblue MAK.

[erasaunoHHble TaHKN HEOOXOAMMO NPOAOIKAaTb BEHTMNMPOBATL, T.K.
BGONbLUMHCTBO MapoB YrNEBOOOPOAOB TsKenee Bo3ayxa U Npy HEMOOBMKHOM
aTMocdepe B TaHKax, OHM OyayT cobupaTtbcs y AHMLWA U B KAKOW-TO MOMEHT
MOryT obpasoBaTb B3pbIBOOMACHY cMmecb. MHorve B3pbiBbl CriyyYanucb B
TaHKax, KoTopble ObINM OCBUAETENLCTBOBAHbLI Y NPU3HaHbLI AerasupoBaHHbLIMU.

Fpy3oBble pacyeThbl.

Ha GonbluMHCTBE CYA0B cervac rpy3oBble pacyeThl NPOU3BOASTCS Ha
KOMMNbIOTEPE — UMEKTCA  COOTBETCTBYHOLWME nporpammbl.  OpHako,
HeobX0AMMO YMEeTb NPOM3BOAMTL BblYMCIEHMS N 6e3 KoMNbloTepa.

Mp1BOAMM NPUMEPLI HEKOTOPbLIX PACYETOB.

1) rasoBO3 HaMOPHOrO TMMa rpy3nTCa NponaHom ¢ Temnepatypon +10°C.
OnpenenuTtb 4oNyCTUMBIN Npeden 3anonHeHns TaHKoB B %.
d
98—
dnor
rae  dp-  MNAOTHOCTL  MpoMaHa, COOTBETCTBYIOLWAS  AABMEHUIO U
Temnepartype yCTaHOBK/ NPeAOXPaHUTENbLHOro KranaHa,
dnor — MAOTHOCTL NPK TEMMEPATYPE NOrpy3KNn.
Mo TepmMoamMHamMmmuyecknm Tabnuuam, Haxo4uMm:
dnp= 459,1 kr/m° (t= 45°C, P=15,5 6ap)
dnor= 516,8 kr/M° (t= +10°C, P=6,32 6ap)

V,

np =

459 1
Vo, = 98— — 87,06%
np 51

’
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2) B TaHk 3arpyxaetcs npornaH 100 T npu temnepatype -40°C u 6ytaH
200 T npwn t = +2°C. OnpegenuTb AaBneHue B TaHke U % cogepxaHue na-
poB.
- Haxoagum TemnepaTtypy cMecu (KMaKocTm):

mn -cl_I -TI_I +Mg - Cq -T6

Te =

m -C +mg-C ’
non 6 "6
roe m — macca, ¢ — ygenbHasa TennoeMkocTb, T — Temneparypa,
Cn- 2,476 oxir-K; cg=2,366 ox/ r-K
100-2,476(273 — 40) + 200 - 2,366(273 + 2) o
Tem = =260,57K=-124"C
100-2,476 + 200 - 2,366
- no Tabnmuam gns  Temnepatypbl —12,4°C  HaxoguMm  OgaBneHue
HacbILLEHHbIX NapoB:

P.=3,156
Ps= 0,62 6
- MornekynsipHasi Macca nponaHa C;Hg— 44
6yTaHa C4H10 -58
- KONMWYecTBO MOnel B CMECHU:
n.= 100/44=2,27; ne= 200/58=3,45;
New= 2,27+ 3,45 =572
- MonsipHasi gonsi nponaHa F,=2,27/5,72= 0,4
bytaHa Fg= 3,45/5,72= 0,6
Mposepka: 0,4+0,6= 1
- YMHOXEHMEM MOSMSIPHOM [ONM Ha [daBrfieHMe HacblWeHHbIX NapoB
nonyyaem napumansHoe gaBneHue:

P =04-315=1,266
pg =0,6-0,62=0,3726

- [aBrieHue B TaHKe:
P=pPn+Pg =126+0,372=1,6326

[aBneHne B MmaHoOMeTpE:

1,632-1,013=0,626

- COCTaB CMecM B ra3oBoln ¢ase:

1,26/1,632=0,77 — 77% nponaHa

0,372/1,632= 0,23 — 23% GyTaHa

3) HeobGxogMMO MPOBECTM NPOAYBKY TaHkoB emkocTbio 20000 M> a3oTom.
lMpegnonaraetcs, 4TO kpaTHOCTb ObOMeHa Gygetr = 1,5. CKONMbKO TOHH
a3oTa HeobxoaMMo 3akasaTtb, ecnv TemnepaTypa B TaHke +10°C?

Bocnonb3yemcsa ypaBHeHnem KnannepoHa-MeHgeneesa

m
PV = —RT
V]
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P=1,0136
V = 20000- 1,5=30000 m*
T=273+10=283 K; u=28; R= 8,31 ox/K Monb-K
PV.u  1,013-30000-28-10°
m = = 3 = 36182,72 xr ~ 36 TOHH
R-T 8,31-283-10
4) PacueT Konu4yecTBa NOrpy>KeHHOro nponaxa.
[aHo: o6beM TaHka V = 4920,41 m°
Banue h= 13,3 m; anddepeHT — 0
TemnepaTypa XuakocTu t,= -40°C TemnepaTypa rasa —30°C
[aBneHne Ha maHomeTpe P = 0,16
MrnoTHoOCTb nponaHa npu t=+15°C d5=0,51 T/m°.
- Mo kannBpoBoYHLIM Tabnuuam no B3NUBY HAXOAUM OGBEM KUAKOCTM
V,= 4697,73 m°
- Torga o6beM 3aHMMaeMbIM ra3oM
V=V,— V,= 4920,41 — 4697,73= 222,68 M°
- [lo Tabnuue TemnepaTypHOro cxaTtusi (paclMpeHusl) TaHKa Haxogum
KO3 PULIMEHT CcXKaTus

Kx=0,99816872
K= 0,99846179
- Npownssoanm KOppeKTUPOBKY 06 LEMOB 3aHUMAEMbIX XUAKOCTBIO 1 ra3om

Vy = 4697,73 -0,99816872 = 4689,127M°

V, = 222,68 -0,99846179 = 222,337m°

- o Tabnuue Ne 54 ASTM-IP Haxogum koadprUMeEHT nameHeHns obbema
npu nepexoge c t= -40°C Ha t= +15°C B 3aBncumocTt oT dq5= 0,51
K15= 1 ,1 39
- Onpegensiem o6beEM XMAKOW 4acTu rpy3a, KOTOPbIA OH 3aHuman 6bl npu
t=+15°C.

Vo = Vi -Kyq = 4689,127 -1,139 = 5340,9156m°

- Torpga, macca Xuakoctm

My =V -dy5 = 5340,9156.0,51= 2723,867r

- onpenennm NnoTHOCTb rasoBoK YacTu rpysa

d = 15 °'T

.
TT 'PAT - 23,645

| - MONeEKynspHbIA Bec nponaHa 44,1

23,645 — MOMbHbI 06BEM M>/K MOTb

288+(1,013+0,1)+44,1

d.= = 2,43 xr/m’
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243+ 1,013 « 23,645
- Macca rasa
m,=222,337-2,43=540,287
- Macca rpysa «B Bakyyme»
m=m,+m=2724,41 T
- BeC rpysa «B BO3dyxe» onpegenseM npu noMowm koadduumeHta u3
Tabnuupl Ne56 ASTM-IP unu no dhopmyne:

m=0,0011 2724.41.0,0011
o W =272441 -- =2718,53 1
d 0,51
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5) onpepenutb BpemMs MOrpy3kM W 3axonaxuBaHus TaHka. OO6bem TaHka
v=10000 ™% rpysutca 5000 T OytaHa Temnepatypa B  TaHKe
ti=+15°C.TemnepaTtypa rpysa Ha maHedonbge t,=+5°C. Temnepatypa nepe-
Bo3ku t,=+0°C. [laBneHne B TaHke no maHomeTpy P;=0,1 6. Temnepatypa 3a-
6opTHOM Boabl t,,=+20°C. Ma3ooTBOgHON MarucTpanu Het. NponsBoguTenb-
HOCTb rpy3oBOro Kommnpeccopa V,=1445 m>/uac. TemnepaTypa BcacbiBaHUSA
tsc=+10°C. B paboTte 6yayT 2 komnpeccopa.

Ona pacyeToB nNOMb3yeMcsl TEPMOAMHAMUYECKMMMU Tabnuuamu wu
anarpammon Mornbe ans 6yTtaHa.

Ha gnarpamme Monbe CTpoum ogHOCTYNeHYaTbIn LMK, Npegnonarasi,
yToO TemnepaTtypa koHaeHcauun 6yget t=+30°C. TemnepaTypa ncnapeHus
t,=£0°C.

- TnoTHocTb NapoB, BcacbiBaeMbIX KOMNPECCOPOM OyaeT d,=2,89kr/m>



138

- Torma maccoBass Npou3BOAUTENbHOCTL  KOoMmMpeccopa  Gyaet
Q=Vdy=1445.2, 89=4173 kr/yac

- KonuuectBo Tenna, koTopoe HEOGXoOAMMO OTBECTM OT rpy3a

Q,p=m (h;— hg)=5-10°(290,6-278,9)=58,5-10° kx

- KonuuecTtBo Tenna, KOToOpoe HEOOXOAMMO OTBECTU B MpOLIEcce oxnaxae-
HUA aTMocdepbl TaHKa

Qras= V-dg-(hg — hg) = 10000-2,84 (688-278,9)= 11618440=11,62-10° ko

- HeobxooyMo Takke y4uTbiBaTb KONMYECTBO TEMOThbl, KOTOPYH HYXHO
yoaniTb B MPOLECCe OXNaXAdeHusi U3 maTtepuana TaHka, U3 mMaTepuana
M30MAUMK.  YMPOLLUEHHO 3TO KONMWYECTBO TenmnoTbl onpeaenseTcs
QT:mT'CT'(t1-t2), rge

My — Macca KOHCTPYKUWUK, Cr — YAenbHas TenrnoemkocTb matepuana, (t-ty) —
pasHOCTb TemnepaTyp NOBEPXHOCTU MaTepuana [o v Nocrne 3axonaxuBaHus.

- KonuuectBo TennoTbl noctynatowen ns BHewwHen cpedbl Qg MOXHO on-
peaenuTb B 3aBUCMMOCTM OT TemnepaTtypbl 3a60pTHOW BOAbl MO cneuu-
anbHbIM Auarpammam Ans AaHHOro TaHKa.

- XonogonpousBoauTenbHOCTb  koMnpeccopa  6yaetr  Q=Q,(hs-he)=
4173-(664,02 — 347,76)= 1,32-10° kmk/uac, Tak Kak B paboTe 6yayT 2 KOM-
npeccopa, To Q=2,64 -10° kax/Kr.

- lMpumem Q:=20-10° koK

1 Q,,=0,03-10° km/uac

- Torga Bpemsi HEOGX0AMMOE Ha MOrpy3Ky U 3axonaxvBaHune TaHka oyaeT:

+_Qrp +Qrag + Qg 58,5-10% +11,62.10% 1+ 20.10°

Qg - Qgy 264-10% ~0,03.10°

=34,5v4aca
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4

+15
+10

AddeneHWe --- IHTANnkeMNuA

CBOMCTBA CXIWXEHHBIX 'A30B



[

40

Ne | HaumenoBanue | ®opmyna | Temmepa- = °
© ' =
Ne Typa Ku- S| 2m a E sl &
THICHHS TIPU § 5 § g § é E £ g 5
2, = Qo
armochep- | E 2 | E o E 2| 8 E 2| 23
HOM /1aB- £z | 2% 25| Es gl 8=
nenmnp’C | X B | X B EX¥ | OE &l =B
1 Mertan CH,4 --161.5 --82.5 | 44.7 | 0.427 | 0.554 16.04
2 Otan C,He --88.6 +32.3 | 49 0.59 1.048 30.07
3 IIponan C;Hg --42.7 +96.8 | 42.6 | 0.583 | 1.55 44.09
4 H-Oyran C4Hy --0.5 +153 | 38.1 | 0.605 | 2.09 58.12
5 N300yTan CsHyo -11.7 +135 | 38.2 | 0.595 | 2.07 58.12
6 Orunex C,H, --104 +9.9 | 50.5| 0.57 0.975 28
7 IIponunen C;H, --47.7 +92.3 | 45.6 | 0.613 | 1.48 32
8 Bytunen C4Hg --6.5 +147 | 40 0.625 | 1.94 56.1
9 Byraguen C,H6 -5 +162 | 43.2 | 0.653 | 1.88 54.1
10 | M3onpen CsHg +34 +211 | 38.5]0.67 |23 68
11 | Buannxmopung C,H;Cl1 --13.8 +158 | 52.9 | 0.965 | 2.15 62.5
12 | Ortunen okeun | C,H,O +10.7 +196 | 74.4 | 0.896 | 1.52 44
13 | Ilpommnen ox- | CsHO +34.2 +209 | 47.7 | 0.83 2 58
CHI
14 | Ammuak NH; --334 +132. | 113 | 0.683 | 0.597 17
15 | Xnop Cl, --34 +144 | 77.1 | 1.56 | 2.49 70
16 | Asor N2 --196 --147 | 3.28 | 0.808 | 0.967 28.2
Ne Temnepary | Ilpenen
Ne pa B3pHIBAEMOCTH /g
CaMOBOCTII " »
HIDKHAH | BEpXHHUH
aAMCHCHHUS
1 595°C 53 14
2 406 3 12.5
3 468 2.1 9.5
4 365 1.5 9
5 500 1.5 9
6 453 3 34
7 453 2 11.1
8 440 1.6 10
9 418 1.1 12.5
10 220 1.5 9.7
11 C,H;Cl1 472 4 33
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