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CraTtbsi 3HAKOMUT C COBPEeMEeHHbIM
cocTossHueM HopMaTuUBHOI 6a3bl,
perynvpyroLiei npon3BoaCcTBO
TOornJinBa 4Jisi CyaoBbiX SHepreTu4eCKnx
YCTaHOBOK U ero 6e3onacHoe
ucrnosib30BaHve Ha cyaax.
lNMpeacraBseHHbIi MaTepuas He
npereHA4yeT Ha NoJIHOTY, OT4ero

3a geTtasibHON nHpopmauunen

cTouT O6GpaLLaTbCs K JOKyMeHTaM-
nepBOUCTOYHUKAM, O4HAKO B CXXaTow
¢dopme gaert npeacraBneHve

O HOBOBBe4EeHUSsIX KaK y>e BCTYINBLUNX
B cuny, Tak v OxugaeMbiX B He[4asleKoOM
oyayuwiem. Ocoboe 3Ha4YeHue npu 3Tom
npugaercs npobsemam 6e30MacHOCTA
OKpYy>XailoLje cpenbl, 3arpsi3HeHNs1 Bog4
u atmocgepbi cyao0BbIMU BbIOpOCaMU,
3KOJIOrMYeckum ctaHgaprTam Kka4ecTea
npuMeHsieMbIX TOMJINBHbIX NMPOA4YKTOB.

Kntoyesbie cioBa: cyaoBoe Tonamso,
mopckas TexHuka, MAPIOJT,
6e30nacHOCTb OKPYXKaroLLel cpeasbl,
9KOJIOrn4eckme cTaHaapTh.
|

BESOINACHOCITE

CynoBoe TONANBO:
COBpEeMEeHHas
HoOpMaTuBHad 60a3a

Tpouuxuii Arexceii Baadumuposuy — cmapuiuii
npenooasamend Kageopsl SKCHAYAMAUUU
Cy008bIX SHEpeemu4eckKux ycmanook Boaxcckoeo
20cydapcmeenHo20 yHueepcumema 600H020
mpancnopma, Huxcnuii Hoseopoo, Poccus.

a3BUTHE MOPCKUX ITEPEBO30K 1 POCT

TEMITOB BBOJIa B OKCILJTyaTallMIiO0 HO-

Boro (iota (IMycTh U HECKOJHKO
3aMeJIMBIINICS B TTOCJIEHUE TO/bI) SIBU-
JIUCh TPUUMHOM YBETUUEHUS TOTPEOICHMS
TOIJIMBA, IJIaBHBIM 00pa3oM, OoJiee aele-
BOTO — BBICOKOCEPHUCTOTO. DTO, B CBOIO
oyepenb, IPUBEJIO K 3HAYUTETbHOMY YBe-
JINYEHUIO0 BBIOPOCOB B aTMOchepy ¢ Cyn0B
okucnos cepsl (SO)) [1, 2].

Mepsbl 110 TIpeOTBpAIIEeHNIO 3arpsi3He-
HUS C CY/IOB IPEANUCHIBAIOTCS MTPUHSTOMN
noa arugoil MexxayHapoaHOW MOpPCKOI
opranuzanuu (IMO) B 1973 rony Mexny-
HapOJHOW KOHBEHIIMEN MO MpeaoTBpalle-
HUIO 3arpsi3HeHus ¢ cymoB (MAPITOJI
73/78) 1, B YaCTHOCTH, BCTYITUBIIUM B CH-
ay B 2005 romy mpunoxenueM VI K Heit —
«[TpaBuiia mpenoTBpalleHUsT 3arpsI3HEHU ST
atMocdepsl ¢ cynoB» [3]. [IpaBuno 14
MPUJIOXKEHUSI OTPaHUYMBAET COJEpPXKaHUE
Cephl B JIIOOOM XKHMJIKOM TOTLIMBE, UCITOJIb-
3yeMOM Ha cynax, B mpenenax 3,5% mo
Mmacce HaunHag ¢ | guBaps 2012 roxa
u 0,5% no macce ¢ 1 suBaps 2020 roza.
Kpome Toro, mpu akcmjayaTaluu cyaHa
B pailioHax KoHTpoJsi BeIOpocoB SECA
(paitonst bantuiickoro Mmopst u CeBepHOTO
Mops, palionbl CeBepoaMepUKaHCKUN
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u Kapub6ckoro mopst CoenuHeHHbix lTa-
TOB) COJIep>KaHUE CEPhI B XKUIKOM TOTIJINBE
¢ 1 auBaps 2015 roga He AOMXKHO MPEBBI-
mwatb 0,1% mo macce. CorjiacHO mpaBuiy
18.5, cBeneHus 0 coaepKaHUU CEPbl B OYH-
KEepHOM TOTIJINBE B 00513aTEILHOM MOPSIIKE
BHOCSITCSI B HAKJIaJIHYIO Ha €T0 MOCTaBKY.

ITocTaHoBIeHMEM TpaBUTENbCTBA PD
ot 24 mapta 2011 roma Ne 203 «O mpucoe-
mnHeHnU Poccuiickoit @enepanuu K [1po-
tokosy 1997 rona 06 usmenenuu Mexnay-
HapoJIHOW KOHBEHIIMW 110 MpPeaoTBpalIe-
HUIO 3arpsi3HeHus ¢ cyaoB 1973 rona, us-
MeHeHHoi [TpoTtokoyom 1978 roga K Heil»
Hallla CTpaHa B3sJ1a Ha ce0s 00s13aTeIbCTBa,
MPEeayCMOTPEHHBIE U NMPUTOXKEHUEM
VI KoHuBeHLIUU.

C 1 suBaps 2010 rona, coriacHO AUpeK-
tuBe 2005/33/EC EBporeiickoro mapJia-
MeHTa oT 6 uioasg 2006 roga, comepxaHue
cepbl BO BCEX COPTaX MOPCKOTO TOTLJIMBA,
WCITOJIb3YEMOTO BO BHYTPEHHUX BOJAX
cTpaH EBpocor3a U pu HaXOXIeHUU
y MpUYaJoB MOPTOB OoJiee IBYX YaCOB, HE
JnoJkHO npebiath 0,1% mo macce.

18 okTs16ps 2011 roga mpuHATO pelie-
HUe 00 YTBEPXXIEHUM TEXHUUECKOTO peria-
MmeHTa TamoxeHHoro cotw3a TP TC
013/2011 «O TpeboBaHUSIX K aBTOMOOUJIb-
HOMY M aBUAIlMOHHOMY OEH3UHY, TU3EJhb-
HOMY U CyIOBOMY TOIUIMBY, TOTUIMBY MJISI
peaKTUBHBIX JABUTATeJeld U Ma3yTy» [14].
ITo aTOMy persiaMmeHTy BBIITycKaeMoe B 000-
POT CyIOBOE TOILJIMBO JIOJIKHO COAEPXKaTh
cepsl He Gouee 1,5% mo macce ¢ | ssHBaps
2013 roga u He Gosee 0,5% — c 1 sHBaps
2020 roma. Kpome conmepkaHus cepbl JOKY-
MEHT OTIpeesIIeT TEMIIePaTypy BCITBIIIKA
CYIIOBOTO TOIUIMBA B 3aKPHITOM TUTJIe — HE
Huxe 61 °C.

DBoJIIOIIMS 3aKOHOAATEIbCTBA MPUBETa
K HEOOXOAMMOCTH TIepecMOTpa CTaHIaPTOB
Ha TOTIJIMBO — KaK MEXIYHapOIHBIX, TaK
¥ HAIMOHATBHBIX (MEXTOCYIapCTBEHHBIX).
TpebGoBaHMS K XKUAKUM TOTLIMBAM, IIPUME -
HSIIOIMMCST B CYJOBBIX DHEPreTUYECKUX
YCTAaHOBKAX, MPEABSIBISIOTCS PSIOM CTaH-
JIapTOB.

* MexayHapoaHOW opraHu3salueil mo
crangaptuzauuu (ISO) BBeneH craHgapT
ISO 8216-1:2010 «HedTenpoaykrsl. To-
miuBa (knacc F). Knaccudukanus. Yacts 1.
Karteropuu TorimBa, MpuMeHsIeMOTO Ha
cymax» [4]. Cranmapt omnpeneiset 15 xarte-
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TOpUil TOTIIMBA 111 IPUMEHEHUS B CYI0-
BBIX DHEPTETUYECKUX YCTaHOBKAX:

— 4YeThIpe KaTeropuu AUCTUJISITHOTO
tonauBa (DMX, DMA, DMZ, DMB),
MPU3HAKOM KJIaCCU(DUKAIIMU KOTOPBIX SIB-
JIsIeTCsI KNHEMaTuyecKasl BI3KOCTh;

— 11 xaTeropuii 0oCTaTOYHOTO TOTLJIMBA
(RMA 10, RMB30, RMD80, RME180,
RMG 180, RMG 380, RMG 500, RMG
700, RMK 380, RMK 500, RMK 700).
[MpusHakom nx KiraccuuKaluu CIy>KUT He
TOJILKO MaKCUMaJibHass KMHeMaTudeckas
BSI3KOCTb, HO U TIJIOTHOCTb.

TexHuvecKue yCTOBUS Ha TOTUIMBA DTUX
KaTeropuil mpusoasaTcs B ctanmapte SO
8217:2012 «Hedrenpoaykrel. Tomiuso
(knacc F). TexHuueckue ycjaoBuUsl Ha TO-
TUIMBO JJII MOPCKUX CYJI0B» [5].

B nocnennux pepakuusix cranaapra [ISO
8217 mpowusoino odbeAUHEHUE U Jaxe
yIajeHue HEKOTOPBIX KaTeTOpUil TOTIIMBA,
BBEEHBI HOBbIE KATETOPUH; Y>KECTOUMIINCH
TpeOOBaHMS K KauyeCcTBY TOIUIMBA IO PSIILY
(GU3UKO-XUMUYECKUX MOKa3aTeJeil; cpeaun
MMPOYUX XapaKTEPUCTUK TEIepb HOPMUPY-
I0OTCSI KMCJIOTHOE YMCJIO U COJepKaHue
cepoBoAOpoOa.

KucinorHoe ymciio xapakrepusyeT Kop-
PO3MOHHYIO arpecCUBHOCTh TOTIMBa. Ero
BBICOKOE 3HAUeHME YKa3bIBaET Ha BO3MOX-
HOCTb YCKOPEHHOTO TTIOBPEKACHMS 2JIEMEH-
TOB TOTUIMBHOM anmapaTypbl CyJOBbIX IU3e-
sieii. OHO He JOJIKHO MPEBBIIATH IJIST -
CTUJIISITHBIX TOTUIUB 3HaueHust 0,5 mr
KOH/r, nnsg octatounbix — 2,5 mr KOH/T.

Ceposonopon (H,S) — BeicOKOTOKCHY -
HBIH JIETKOBOCTIJIAMEHSIOIIUAICS Ta3, TPeI-
CTaBJISIIOIIMI Yrpo3y 0€30TTaCHOCTU IKHU-
nmaxy cynHa. KoHTakT akumaxa ¢ mapaMmu
CepoBOJOPOIa MOXET MPOUCXOAUTH MPHU
€T0 BBIJICJIEHUY U3 TOTLIMBA BO BpeMs OYH-
KEpOBKM, a TaKXe BO BpeMs XpaHEeHUS
TOMJMBA B TaHKaX. PeKoMeHIOBaHHBIN
CTaHAApTOM MaKCUMaJIbHBII Mpeaen co-
JlepXaHUsl CepoBOJOpPOaa B OYHKEPHOM
TOTIJIMBE cocTaBisgeT 2 Mr/kr (2 ppm
B XXKUJIKOH (ase).

Ha MOMEHT MOATOTOBKU CTaTbU B pa3-
paboTKe HAaXOSATCSI HOBbIE pelaKIINK CTaH-
naptoB ISO 8216-1 u ISO 8217.

 Knaccudpukauus ra3oTypOMHHOTO
TOTIJIMBA yCTaHaBIMBAETCS MEXIyHapoOJI-
HbIM cTaHgaptoM 1SO 8216-2:1986 «Hed-
tenpoaykthl. TorutuBa (kiace F). Kimaccu-

Tpouukuii A. B. CyaoBoe TONJMBO: COBpeMEHHas HOpMaTUBHas 6a3a



dukanusa. Yactp 2. Kateropuu raszotyp-
OWHHBIX TOTUIUB JJIsSI TPUMEHEHUS B TPO-
MBIIIJIEHHOCTHU U JIJISI MOPCKUX ABUTATEIIE»
[6]. CrangapT onpeaensieT MaTh KAaTErOpuii
TOTUTUBA JJISI TPUMEHEHUS B Ta30BBIX TYP-
OMHAaX MOPCKOM TEXHUKU: TPU KaTeTOpUu
JucTuaasITHoro Tonausa (DMT 1, DMT 2,
DMT 3) u nBe — octatouHoro (RMT 3,
RMT 4). Texuudeckue ycJI0BUST HA TOTLIM -
Ba ATUX KaTETOpUi IPUBOISATCS B CTaHIAP-
te 1SO 4261:2013 «Hedrenpoaykrsl. To-
mauBa (kaace F). TexHuueckue ycioBus Ha
TOTUIMBA JJTS TA30BBIX TYPOMH IMPOMBITILICH -
HOTO M CYyJO0BOTO HazHaYeHus» [7].

* Jlnst IpUBENEHUST OTEUYECTBEHHOTO
3aKOHOJIaTEIbCTBA B COOTBETCTBUE C MEXKIIY-
HapOJHBIM OB BBEJIEH B JICHiCTBME HAIIMO-
HanbHBIN cTaHmapT Poccuiickoit @enepa-
uuu TOCT P 54299-2010 [8], a 3aTeMm
u MexrocyaapcTBeHHbI ctanmapt [OCT
32510-2013 «TonnuBa cynoBbie. TexHuue-
CKME yCIOBUS» (BCTYNWI B CUJTY ¢ | THBaps
2015 roma) [9], pazpaboTaHHBIE C yYETOM
TpeOoBaHMIT MEXIyHAapOIHOIO CTaHIapTa
ISO 8217:2012. MexrocyaapCTBeHHBbI
CTaHJapT yCTaHaBIMUBaeT 15 MapoK Cyn10BO-
ro TOTUIMBA, aHAJOTUYHBIE KAaTEeTOPUSIM,
KOTOpBIE OTpejesieHbl B MeXIyHAapOIHOM
craagapte. OcHoBHBIe oTimuust TOCT
32510-2013 o1 ISO 8217:2012 3axmmouatorcst
B YCTAHOBJIEHHOM 3HAY€HUM TEMIIEPaTyphl
BcmblKU (He Huxe 61 °C) u B MeTomax
WCTIBITAHU, TOATBEPXIAIOIINX COOTBETCT-
BUE CYJOBOTO TOIUIMBA KOHKPETHOU MapKu
TpebGOBaHUSM CTaHIAPTA.

* HoBas pemakius ctanmapra Ha Ju-
3esbHoe TormBo (I'OCT 305-2013) [10],
BcTynuBIuas B cuiy ¢ 1 suBaps 2015 rona,
B 3aBUCUMOCTH OT KJIMMaTUYEeCKUX YCTIOBUI
MIPUMEHEHUST BMECTO Tpex Oojiee paHHUX
Mmapok TomauBa (JI, 3, A) yctaHaBIMBaeT
yetbipe: JI (netHee), E (Mexce3oHHOE),
3 (3umHee), A (apKTUUYeCKoe), OTInYalo-
muecs MpeaeIbHBIMU TeMIepaTypamMu
bunbTpyeMocTH M peKOMEHIYyeMbIe s
9KCIUTyaTalluy TIPU Pa3IWdHBIX TeMIlepa-
Typax oKpyxartolero Bo3ayxa. [IpeaenbHoe
3HAYEeHME COAEPKaHUS CEPHI B TOTLIUBE 10
CPaBHEHUIO C NpeAblAYylIENd pegakiuuen
crtaHgapTa cHuxeHo ¢ 0,5% 1o macce 10
2000 MT/KT; M3MeHEeHBI HOPMEI JIJIST 3HaUe-
HUW psna Ipyrux GU3NKO-XUMHUIECKUX
rmoxasarejieil (B 4aCTHOCTHU, B JTM3EJIbLHOM
TOIUTMBE JIOTTYCKAETCs COAepXKaHUe BOIbI —
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He O0osee 200 MT/KT); HE HOPMUPYIOTCS
TeMIIepaTyphl 3aCTHIBAHUS U TTIOMYTHEHMUSI.
M3MeHWIMCh U TpaBuUJia 3alUCU YCIOBHO-
ro obo3HayYeHUs AU3EJbHOTO TOIJIMUBA,
B KOTOPOM TEIeph TOKEH yKa3bIBaThCS €T0
9KOJIOTUYECKUI Ky1acC (CTOUT OTMETUTD,
YTO HOBasl hopMa 3aMUCU YCIOBHOTO 000-
3HAYeHUS JelaeT BO3MOXHON ee onboyY-
HYI0 MHTEpIpeTalUIO: TU3eJIbHOE TOTLIUBO
MOXET OBITh MPUHSITO 32 TOTIUBO MOTOP-
Hoe mapku IIT).

* MoTOpHOE TOTIJIUBO BBIITYCKAETCS 110
I'OCT 1667-68 [11]. B 3aBucuMocTu OT
Ka4eCTBEHHBIX MoKa3aTeJell cTaHmapT
YCTaHaBJIUBAET CJIEAYIOIINE MAPKU MOTOP-
Horo tonjuBa: AT — npumeHsieTcs ais
CpPeaHEO00OPOTHBIX U MAJTOOOOPOTHBIX TU-
3enieii; M — nJist CymoBBIX Ma1000OPOTHBIX
nu3eneil. YcTaHaBIMBaeTCS U COPTHOCTH
MoTOpHOTO TotinBa Mmapku AT — oHO MO-
KEeT OBITh BBICIIETO WJIM TEPBOTO COPTa
(oTiMyaloTcs BI3KOCTHIO M 3HAYEHUSIMU
IpYTuX QU3NKO-XUMHUUYECKUX TToKa3aTe-
nmeit). C 1 suBaps 2013 roma 3HaueHUE
MacCOBOI IOJIU Cepbl B MOTOPHBIX TOTLIM -
Bax, BbIpabaThIBaeMbIX IO CTaHAApTY, HE
JOJIKHO mpeBbiath 1,5%.

* Cranpmapt Ha Ma3yT (TOCT 10585-
2013) [12], BcTynuBIIWEA B cuity ¢ 1 sHBaps
2015 ronma, B 3aBUCMMOCTH OT Ha3HAYCHUS
YCTaHaBIMBAET CIAEAYIOIIMEe MaPKU Ma3yTa:
damorckuit @5, TonouHbI 40, TOMOYHBIM
100. 3 HOBO# pemakuuu cTaHmapTa
UCKJIOYeHa Mapka Ma3yTa «QJIOoTCKUH
®12»; B Helt UBMEHEHBI HOPMBI JIJISI 3HAUe-
HUM psiga GU3NKO-XUMUYECKUX TT0Ka3aTe-
Jielt (Tak, mpenebHOe 3HAaUYeHUEe colepxka-
HUS cepbl CHUXeHO 10 1,5% 1mo macce); He
HOPMUPYETCS NUHAMUYECKash BI3KOCTD;
U3MEHWINUCH MpaBuUjia 3alUCU YCIOBHOTO
0003HaYeHUST Ma3yTOB.

» TortuBo HedTAHOE TS TAa30TYPOUH-
HBIX yctaHoBOK (ITOCT 10433-75) [13].
B 3aBucumMocTi OoT PUBUKO-XMMUIECKUX
rnokasaTeJieli U Ha3HauYeHUs yCTaHaBIMBa-
IOTCS 1BE MapKu He(PTAHOTO TOIJIUBA:
A — IS TUKOBBIX DHEPIEeTUYECKUX ra30-
TYpOMHHBIX YCTAaHOBOK; b — 111 cymoBBIX
W IPYTUX SHEPTETUYECKUX Ta30TyPOMHHBIX
YCTAaHOBOK (B paHHUX peNaKInsIX CTaHaap-
Ta OBLIM TaKKe IBE MapKU HEPTSIHOTO TOTII-
quBa: TI' — o6biuHoe 1 TIT'BK — BbICcHIEl
kareropuu KadectBa). C 1 suBaps 2013 ro-
Jla 3HaUeHue MacCoBO J0JU cepbl B HE(-
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TSIHBIX TOIIJIMBaX, BhIpaOaTBIBAE€MBIX ITO
CTaHJapTy, He JOJXKHO MmpeBbiath 1,5%.

* OteuecTBeHHOI HedTenepepabdbaTbiBa-

OILIE} TTIPOMBITIUIEHHOCTHIO BIPA0ATHIBAIOTCST
10 TEXHUYECKUM YCIOBUSIM:
TOMJMBO MaJOBSI3KOE CYIOBOE
(TY 38.101567-2005), npeaHa3HaYeHHOE TS
IPUMEHEHHUS B CYTOBBIX 3HEPTETUICCKUX
YCTaHOBKAX BMECTO AM3EJBbHOI'O TOTLIMBA,
B 3aBUCMMOCTU OT MacCOBOIA TOJI CEPHI BbI-
ITyCKaeTCs TpeX BUOB: TIEPBBIN — C MACCOBOM
noJeii cepbl He 6oee 0,5%; BTopoit — ¢ Mac-
COBOM 1oJ1eil cepbl He Gojiee 1%; Tpetnii —
C MaccoBoIi 10J1€eii cepul He boee 1,5%;

— TOTJIMBO BBICOKOBSI3KOE€ CYIOBOE
(TY 38.1011314-2001), ipemHa3HAYC HHOE [IJIST
IPUMEHEHHUS B CYJTOBBIX 3HEPTETUICCKUX
yCTaHOBKAaX MHOCTPAHHOTO IMPOU3BOJICTBA,
AKCIUTyaTalus KOTOPBhIX TpeIycMOTpeHa Ha
TOTUTMBAX, COOTBETCTBYIOIINX MEXIYHaPOI-
HOMY CTaHIapTy, TPOU3BOIUTCS YEThIPEX
BunoB: CJI — cynoBoe nerkoe; CBJI — cynoBoe
BbIcoKOBsI3K0e; CBT — cynoBoe BbICOKOBSI3-
Koe Tskesoe; CBC — cynoBoe BICOKOBSIZKOE
CBEpXTSIKEIoe.

Boubiroe KomuecTBO MeXTocy1apcTBEH-
HBIX M HAlIMOHAJIBHBIX CTaHmapToB Poccuii-
ckoit Deneparun, OTHOCSIIUXCS K TOTUIMBY
JUIST IIPUMEHEHUS B CYIOBBIX SHEPIeTHIECKIX
yCTaHOBKaX, JeJIaeT BEPOSITHONW UX CKOPYIO
yHubukanuo. HemuHyeM v nepecMOTp CTaH-
JIAPTOB C YCTAHOBJIEHMEM HOPMBI JJISI MacCo-
BOIi moau cepbl He Gojiee 0,5% ¢ 1 aHBaps
2020 rona (corytacHo rpaBity 14 MpuIoXeHust
VI k MAPITOJI 73/78 n npuiioxkeHu1o 7 K TeX-
HUYECKOMY periamMeHTy TaMOoXXeHHOTO coro3a
TP TC013/2011).

HenpepbiBHOE M3MEHEHNE MEXIyHAPOI-
HOI U HAllMOHAJIbHOW HOPMATUBHOU 0a3bl,
peryupyloIieil Tpou3BOICTBO TOILIMBA JIJIsT
CYJIOBBIX YHEPTeTUYECKUX YCTAHOBOK U €r0
WCTIOJIb30BaHME Ha CyJIaX, CO3/1aeT TPYAHOCTH
Kak ISl CylOBJIafeblla, Tak U YIEHOB CY/IO-
BOil KoMmaHAbl. Eciu cymoBnamenen n3-3a
0oIbIINX (PUHAHCOBBIX PUCKOB OOBIYHO OITe-
PaTUBHO OTCJIEKMBAET U3MEHEHUS B 3aKOHO-
JATeJIbCTBE, TO YJeHaM dKHIIaxa, 0COOEHHO
TP JUTUTEJIbHBIX TIEpePhIBaX B padboTe, 10CTa-
TOYHO CJIOKHO OBITh B Kypce BCEX HOBOBBE/IE-
Huil. Tem He MeHee M3ydyeHre HOPMaTUBHBIX

JIOKYMEHTOB, OTHOCSIIUXCS K CYIOBOMY TO-
TUIMBY, B IIpOLIeCcCe MOJATOTOBKY U MEPENoro-
TOBKHU CYIOBBIX MEXaHMKOB CIIOCOOHO 130a-
BUTb OT MHOTHUX TIp0o0JIeM, KOTOPbIE MOTYT
BO3HUKHYTb KaK TpU OYHKEPOBKE, TaK U MC-
MOJb30BaHUM TOIIMBA. Ml 3TOT MOMEHT He
JIOJIKEH UTHOPUPOBAThCSI 3aMHTEPECOBAHHbI-
MU CTOPOHAMU.
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ABSTRACT

The article considers current state of regulatory
framework governing fuel production for ship power
plants, and its use on vessels. The presented paper
does not seek to be fully complete, that’s why it is
necessary to use primary source documents for

Background. The development of sea transportation
and the growth of commissioning rate of a new fleet (albeit
somewhat slowed down in recent years) were reasons for
increase in fuel consumption, mainly cheaper — high-sulfur.
This, inturn, led to a significant increase of sulfur oxides (SO )
emissions from ships into the atmosphere [1, 2].

Measures for prevention of pollution from ships are
prescribed in the adopted under the auspices of the Interna-
tional Maritime Organization (IMO) in 19783, the Interna-
tional Convention for the Prevention of Pollution from Ships
(MARPOL 73/78), Annex VI to it — «Regulations for the Pre-
vention of Air Pollution from Ships» [3], which came into force
in 2005. Rule 14 of the Annex prescribes to limit the sulfur
contentin any liquid fuel used on ships within 3,50% by weight
as from 1January 2012 and 0,50% by weight from 1 January
2020. In addition, the operation of vessels in the areas of
emission control SECA (the areas of the Baltic and the North
Seas, the North and the Caribbean regions of the United
States), the sulfur contentin liquid fuel from January 1, 2015
shall not exceed 0,10% by weight. According to Rule 18.5
information on the sulfur content in bunker fuel must neces-
sarily be made in the invoice for its delivery.

With the Decree of the Russian Federation Government
of 24 March 2011 N2 203 «On Accession of the Russian
Federation to the Protocol of 1997 to amend the Interna-
tional Convention for the Prevention of Pollution from Ships,
1973, as modified by the Protocol of 1978 relating thereto»
the Russian Federation assumed obligations, provided in
Annex VI of the Convention.

From 1 January 2010, in accordance with Directive
2005/33/EC of the European Parliament of 6 July 2006, the
sulfur content in all grades of marine fuels used in inland
waters of the EU and in being present near berths of ports
for more than two hours should not exceed 0, 1% by weight.

October 18, 2011 decision on the approval of the Tech-
nical Regulations of the Customs Union TR CU013/2011
«About requirements to automobile and aviation gasoline,
diesel and marine fuel, jet fuel and heating oil» was taken
[14]. According to the regulations marketed marine fuel must
contain no more than 1,5% sulfur by weight from 1 January
2013 and not more than 0,5% - from January 1, 2020. In
addition to the sulfur content the document defines a flash
point of marine fuel in closed crucible — not less than 61 °C.

Objective. The objective of the author is to consider
modern legal framework in the field of marine fuels.

Methods. The author uses general scientific methods,
comparative analysis, evaluation approach.

Results. The evolution of the law has led to the need to
revise the standards for fuel: both international and national
(inter-state). Requirements for liquid fuel used in ship power
plants must meet a number of standards:

«International Organization for Standardization (1SO)
introduced the standard ISO 8216-1: 2010 «Petroleum
products - Fuels(class F) classification - Part 1: Categories
of marine fuels» [4]. The standard specifies 15 categories of
fuel for use in ship power plants:

— four categories of distillate fuel (DMX, DMA, DMZ,
DMB), classification criterion is kinematic viscosity;
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detailed information, however, in a concise form, it
gives anidea of innovation, which are already in force,
and expected in the near future. The particular at-
tention is given to problems of pollution of water and
atmosphere with ship emissions, to ecological qual-
ity standards of applied fuel products.
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- 11 categories of residual fuel (RMA 10, RMB30, RMG
80, RME180, RMG 180, RMG 380, RMG 500, RMG 700, RMK
380, RMK 500, RMK 700). Classification criterion is not only
the maximum kinematic viscosity, but also density.

Technical specifications for fuel of these categories are
given in the standard ISO 8217: 2012 «Petroleum products —
Fuels (class F) — Specifications of marine fuels» [5].

The latest revision of ISO 8217 was combination, and
even removal of certain categories of fuel, new categories
were introduced; requirements for fuel quality on a number
of physical and chemical parameters were toughened;
among other characteristics of the fuel now acid number and
the content of hydrogen sulphide are standardized.

Acid number characterizes the corrosion aggressiveness
of fuel. Its high value indicates the possibility of an acceler-
ated damage to components of the fuel equipment of marine
diesel engines. It should not exceed for distillate fuels the
value of 0,5 mg KOH/g, for residual fuels — 2,5 mg KOH/g.

Hydrogen sulphide (H,S) is a highly toxic flammable gas,
posing a threat to the security of the ship’s crew. Contact of
crew with vapor of hydrogen sulphide can take place when
its exhalation of fuel during bunkering, as well as during the
fuel storage in tanks. The recommended in the standard the
maximum limit of hydrogen sulphide content in bunker fuel
is 2,00 mg / kg (2 ppm in the liquid phase).

Atthe time of preparing this material new versions of the
standards ISO 8216-1 and ISO 8217 are being developed.

« The classification of gas turbine fuel is established in
the international standard ISO 8216-2: 1986 «Petroleum
products — Fuels(class F) - Classification- Part 2: Categories
of gas turbine fuels for industrial and marine applications»
[6]. The standard defines five categories of fuel for use in gas
turbines of marine equipment: three categories of distillate
fuels (DMT 1, 2 DMT, DMT 3) and two categories of residual
fuel(RMT 3, 4 RMT). Technical specifications for fuel of these
categories are given in ISO 4261: 2013 «Petroleum pro-
ducts — Fuels (class F) — Specifications of gas turbine fuels
for industrial and marine applications» [7].

« To bring domestic legislation in compliance with inter-
national was put into effect the national standard of the
Russian Federation GOST R54299-2010 [8], and then the
interstate standard GOST 32510-2013 «Marine fuels.
Specifications» (entered into force on January 1, 2015) [9],
are tailored to the requirements of ISO 8217: 2012. Interstate
standard specifies 15 grades of marine fuel, of the same
category, as defined in the international standard. The main
differences between GOST32510-2013and SO 8217: 2012
are established values of flash point (no less than 61°C) and
test methods, confirming compliance of marine fuel of a
particular brand with the requirements of the standard.

« The revised standard for diesel fuel (GOST 305-2013)
[10], which entered into force on 1 January 2015, depending
on the climatic conditions of the application instead of three
previous fuel grades (L, Z, A), establishes four: L (summer),
E(offseason), Z(winter), A(Arctic), characterized by extreme
temperatures of filterability and recommended for use at
different ambient temperatures. Limit sulfur content in the
fuel, in comparison with the previous version of the standard
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is reduced from 0,5% by weight to 2000 mg/kg; norms are
modified for values of a number of other physical and
chemical parameters (in particular, in the diesel fuel permis-
sible water content is not more than 200 mg/kg); freezing
and cloud temperatures are not standardized. The rules have
changed concerning the recording symbol of diesel fuel, in
which now must be specified its environmental class (it is
worth noting that the new form of the symbol recording makes
possible its misinterpretation: diesel fuel can be made for the
motor fuel DT).

*Motor fuel is produced in accordance with GOST
1667-68 [11]. Depending on the quality indicators the stan-
dard establishes the following brands of motor fuel: DT - used
for medium-speed and low-speed diesels; DM - used for
ship low-speed diesels. Performance number of motor fuel
DT is established - it may be high or first grade (different
values of the viscosity and other physico-chemical param-
eters). From 1 January 2013 the value of the mass fraction
of sulfur in motor fuels produced by standard, shall not ex-
ceed 1,5%.

- Standard for fuel oil (GOST 10585-2013) [12], which
entered into force on 1 January 2015, depending on the
application sets the following brands of oil: bunker F5, fur-
nance 40, furnance 100. The new edition of the standard
excludes fuel oil brand «Bunker F12»; it changed norms for
values of a number of physico-chemical parameters (for
example, limit sulfur content s reduced to 1,50% by weight);
dynamic viscosity is not rated; the rules of recording fuel oil
symbols were changed.

+Oil fuel for gas turbines (GOST 10433-75) [13]. De-
pending on the physical and chemical indicators and the
application purpose of two brands of oil fuel are established:
A - for peak power gas turbines; B — for marine gas turbines
and other power plants (in earlier versions of the standard
there were two brands of oil fuel: TG - ordinaryand TGVK - the
highest category of quality). From 1 January 2013 the value
of the mass fraction of sulfur in the oil fuels produced by
standard, shall not exceed 1,5%.

*Domestic refining industry produces according to
technical specifications:

- Low-viscosity marine fuel (TU38.101567-2005) in-
tended for use in ship power plants instead of diesel fuel,
depending on the mass fraction of sulfur is available in three
types: the first — with a mass fraction of sulfur not more than
0,5%,; the second — with a mass fraction of sulfur not more
than 1,0%,; the third — with a mass fraction of sulfur not more
than 1,5%.

- High-viscosity marine fuel (TU38.1011314-2001)
intended for use in ship power plants of foreign manufacture,
the operation of which is provided on fuels corresponding to
international standard, is available in four types: SL - marine
light; SVL — marine high viscosity; SVT — marine high- visco-
sity heavy; SVS — marine high viscosity superheavy.

Conclusion. A large number of interstate and national
standards of the Russian Federation relating to the fuel used
in ship power plants, make their quick unification possible.
Inevitable is revision of standards with establishment of norm
for the mass fraction of sulfur not more than 0,5% from 1
January 2020 (in accordance with Rule 14 of Annex VI of
MARPOL 73/78 and Annex 7 to the Technical Regulations of
the Customs Union TR CU013/2011).

Continuous changes in international and national legal
framework governing the production of fuel for ship power
plants and its use on ships, create difficulties for shipowners,
and for crewmembers. Ifthe owner, because of high financial

risks, usually tracks the changes in the legislation, for crew
members, especially during long periods of work, itis difficult
to keep abreast of innovations. Nevertheless, the study of
regulatory documents related to marine fuel in the process
of training and retraining of marine engineers can release
from many problems that may occur during bunkering and
inthe process of fuel use. And this fact should not be ignored
by interested parties.
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