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AHAJIN3 CJIYYASI MOTEPA KOHTEMHEPOB IO NMOTI'OJHBIM YCJIOBHAM

JLB. Acmpeuna, kanouoam zeozpauueckux Hayx, ooyenm
JLA. lepwuna, cmapututi npenooagamens

CraThd MOCBSINICHA aHAIIM3Y CIIy4as II0TepH KoHTeliHepoB B CeBepHOM Mope. B Houb Ha 1 sHBaps 2019 roga
MSC Zoe motepsin oxono 290 kOHTeHHEPOB B TSXKENYIO TIoToay Ha myTy u3 lloptyramum B bpemepxaden.
ToTeps Takoro KomMuecTBa KOHTEHHEPOB SBIISIETCS UCKIIOUUTENBEHBIM COOBITHEM U SIBIISIETCS. BTOPOIL 110 Be-
JMYMHE U3BECTHOH IOTepel KOHTEHHEPOB CyIHA U3-3a TAkKeNo Iorosl. B MaHHO cTaThe JaHO OIMCaHUE
TIOTO/IHBIX YCIIOBUH M COCTOSIHUS MODSL, C/IeNIaHbI IIPe/IBAPUTEIBHBIE BBIBOIBL. JTa CTaThs SBIISIETCS TIOIIBLITKON
[IPOaHAIIM3UPOBATh IIPUUHMHY, HO He IIPeTeH/IyeT Ha TO, YTO CMOKET OTBETHTh Ha BCE BOIIPOCHI, IOTOMY YTO,
KOHEYHO, CYIIECTBYET DS/l HEU3BECTHBIX (HaKTOPOB.

KittoueBble c/10Ba: HHIMJEHT, CY/THO, TIOTOJIHBIE YCIIOBUSL, ITOTEPS. KOHTEHHEPOB.

The article analyzes the case of container loss in the North Sea. On the night of January 1, 2019, MSC Zoe lost
approximately 290 containers in heavy weather on the journey from Portugal to Bremerhaven. The loss of so
many containers is an exceptional event and is the second largest known container loss of a ship due to heavy
weather. A description of weather and sea conditions is given, preliminary conclusions are made. This article is
an attempt to analyze the cause but does not claim to be able to answer all the questions, because there are, of
course, a number of unknown factors.
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On the night of January 1, 2019, MSC Zoe lost
approximately 290 containers in heavy weather on the
journey from Portugal to Bremerhaven. The loss of so
many containers is an exceptional event and is the
second largest known container loss of a ship due to
heavy weather. Only Svendborg Maersk lost more,
517, in 2014,

This article is an attempt to analyze the cause
but does not claim to be able to answer all the ques-
tions, because there are, of course, a number of un-

Brenenne.

Broporo auBapa 2019 roma, KOHTEHHEPOBO3
19 224 TEU MSC Zoe, HampaBraiacs w3 Curema
(TTopryramms), B bpemepxader (I'epmaHs), monan B
CHJIBHBIH IITOPM, UTO NPUBENO K noTepe 342 KOHTEH-
Hepos [1].

Ha pucynke 1 npeacrasieH sxo-curHan (CLS
Maritime Awareness System) MSC Zoe Bo Bpems
OCTAaHOBKH CyJHA Tocye noTepu koHTeiHepos (CLS
Maritime Awareness System).

known factors.

/02019 DOEST - Posible
lodation and tme of the
B imsident, where versel host 270

med & s Bl . L . 3 :

Prcynok 1 — Mectomonoxenue cyaHa 02.01.2019 roga B 05:56 UTC (Sentinel 1B image) [2]

Co cnoe xomauasr MSC Zoe, no kpaiineit
Mepe, OJMH CTABHOM KOHTCHHED COACP AT OOUKH C

73



Oxenayamayus mopcrkozo mpancnopma. 2020, Nel

ONMACHBIM TMEPOKCHIAOM THOCH30MIA, KOTOPBIA WC-
MOJIB3YETCA TIPH MPOM3BOACTBE IUIacT™Mace. [ommana-
ckas OeperoBas 0XpaHa, KPOME TOTO, MPEATOIAraia
MOTCPI0 TPeX KOHTCHHEPOB C APYTUMH OMACHBIMH
TPY3aMH.

HASA TMPOJOKCHHBIM KypPCOM, BAPYT, H3MEHII CBOH
MapmpyT B CHCTEME PA3ACICHUS IBIKCHHA (KYPC
cyaHa 72°). CKOpOCTh TEUCHMS, IIPH 3TOM, COCTaB-

octpoBa Amemang oxomo 23.00 01.01.2019 roma

nsa 1 y3en, Hanpasierue 270°. Jlanee CyIHO YMCHb-
IIWJIO CBOKO CKOpOcTh ¢ 10,6 10 6 y310B, a 3aTeM
CHOBA VBCJIMYHIO CKOPOCTH 0 9 Y3/I0B, mepecekas
3aMPCTHYRO 30HY, W30eTas BCTPAHOHW 3ICKTPOCTAH-
mun"Veja Mate".

Bo BpeMs 3TOTO H3MCHECHHUS CYTHO HAYAJO 3a-
MEIUIITh CBOM X074 (C 9 10 3 y3710B), a 3aTEM MOYTH
octanoBuIock (¢ 03:00 mo 08:30 UTC). Tocme storo
CYTHO MC/IJICHHO JBHHYJIOCH CO CKOPOCTBIO 3 V3714, 3a-
TEM, BCPHYBIOHCH HA CBOHM IyTh, HAYAJIO JBHKCHHC,
JOCTHTHYB CKOPOCTH 8 Y3/I0B — PUCYHOK 2.

Omicanne HHIUICHTA,
2 susaps 2019 roga B 00:35 UTC, MSC Zoe,

Reconstructie
vaarroute
MSC Zoe

Hat vrachtzchip haaft ap weg naar
Bromerhaven vermaedelijk over sen
il Langer trajact containers verlaren
Een reconstruche van vur tot vur

Zoe kel in dwpe vaarweg
nichting ‘Wesermonding

Havariskormmande
neemt heft in handen

® Aangeipashds contalne

07" Zoe musakt rondpe, waarschinlih
inspectie dekladng

[T

20 containers gelokaliseend

-

Gebied waar ca, 200 gezonken
contamners worden gevonden

Zoe draet kop n de wind, voarl
rchbeyg dispe route stapvosts verder '

Animatie: Fredérik Ruys, Vgualism
N Research: Willem Bostna, Irene Overduin en Eline Boer
en: MarineTraffic (vaarroute), Rijkswaterstaat icontamers]

Fositie MSC Zos
0p 1 januari

lﬂl htcentrurri Den Helder, Havariekommando Cuxhaven
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PucyHok 2 — AHMMaIus IBUKEHHUS CyIHA B pa3Hble MOMEHTHI BpeMeHH 02.01.2019 roia 1 MeCTOIIONIOKEHHE CY THA
Ha MOMEHT HUHITUJIEHTA [ 3]
B MOMEHT mOTEpH KOHTEHHEPOB K CEBEPY OT BOJIHBI COCTaB/sUIA 5.5 M ¢ mepuogoM 12-13 cexyHz,

HATIPABJICHHUC BOTHCHIA 61° [4].

YICHBI KOMAHIBI 3a(DHKCHPOBAH IICCTh MOCICIOBA-
TEIBHBIX CHJBHBIX ABWKEHUH. [Ipm 3TOM BBICOTA
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[Mocre 3TOTO CHOBA HAOMIONANWCH CHIIBHBIC
VAapsI BOJH BO3JE ocTposa bopkywm, rae cyano more-
psio ele KOHTeHHEPHL. I1pH 3TOM CyIHO IITO KYpcoM
73° co cxopoctero 7,8 y3ma. CKOpOCTh TCUCHHS CO-
craBmama 0,7-0,8 y3m0B, HanpasicHue 250°.

Janee MSC Zoe u3MeHII Kypc Ha CCBEPO-3a-
Tmag ¥ CHU3HMJ CKOPOCTH A0 6 y3JI0B, moaxod K bpe-
Mepxa()eH ObLT MPOIOIDKCH, TS CYIHO MPHIIBAPTOBA-
aocs k mpuyany B 01.00 03.01.2019 roga [4].

HOFO}IHLIC yCioBuss HA MOMCHT WHIIN-
JEeHTA.

Kaprs1, Haxomsmmecst B apxmuee metoffice.
gov.uk ma mepmox ¢ 31.12.2018 00:00 UTC mo
02.01.2019 00:00 UTC aaroT BO3MOKHOCTB PCACTA-
BHTb W ONTHCAThH PA3BHTHC TIOTOIHBIX YCIOBHH HA MO-
MEHT HHUMJECHTA [5] — puUCyHOK 3.

W3 amanm3a xapr cieayer, 4YTO 00ONacTh HHU3-
xoro gasiacHus (978 rlla) ¢ uenTtpom Hax Mcnanaueit
Ha gaty 31.12.2018 roga B TeUcHHC OMIKAHIINX Cy-
TOKIOJKHA OBINA IEPEMEINATHCS CO CKOPOCTBHIO 35
V37I0B Ha BOCTOK B paiion Mexay JlodoreHckum ap-
XumnenaroM U MarepukoBo Hopeerueit Ha cesepo-
3amax ot byné ommke x Bect-(hpopay.
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Pucynok 3 — Kaprsl oro it Ha iepuoy ¢ 31.12.2018 00:00 UTC o 02.01.2019 06:00 UTC [5]

Oo6macte BbICOKOTO maencHma (1022rl1a),
copmuposasmasca 31.12.1918 roxa wax HOxuHoH
yacTei0 ['peHIaHamu, JOMKHA OBl CMEHIATHCSB
FOr0-BOCTOMHOM HAMPaBICHHH, H HA aaty 01.01.2019
rofa JABICHWE B €€ LCHTPE VBEIMYIIOCH [0
1033rI1a.

1 staBaps B 12:00 UTC obmacTs HU3KOTO AaB-
nerus (979 rlla) mepemectminack ot Becr-pbropaa Ha
FOTO-BOCTOK B HampaBicHHE K BboTHmueckoMmy 3a-
JMBY, B TO BPeMs Kak 00JIAaCTh BBHICOKOTO JABICHUS
(1044rlTa) cMecTUnaCh HA FOrO-BOCTOKK Dapepckum
OCTPOBAM.

Bo Bropoii mosoBUHE JHA B BeUepoM 1 sHBaps
00e CHCTEMBI MPOJOJDKAIN MEPEeMEMATHCA HA 0TO-
BOCTOK.

2 suBaps, 00:00 UTC, 001acTh HU3KOTO AaB-
JeHus uMena cBou ueHTp (985rlla) nmax banruxoi
(JlarBus / DcToHMA), a 001ACTH BBICOKOTO TABJICHHASA
umMena csolt ueHtp (1044 rlla) Hax ceepo-3amagHOM
MoTtnanmueit (Brenamne ['eOpuast / Octpos Ckait).

Jo 2 suBaps 06:00 UTC M0kHO OBLIO BHACTH,
YTO 00€ CHCTEMBI TABJICHHS OCTABAIICH MOYTH HEIIO-

JBIKHBIMHE, B PE3YJIbTATE YETO MPOUCXOHIO 3aMET-
HOE CHIDKCHHE CKOPOCTH BETPA B 30HE 0OJNACTH IIO-
HIDKCHHOTO JTABJICHUS.

BricTpo mBmwKynmecs 001acTH HH3KOTO JaB-
JCHUS SBILIFOTCS OOBIMHBIMH B 3UMHHH CE30H B Ce-
BEPHOM monymapud B Atmantuke. OHH CHOCOOHBI
BBI3BIBATh YCHJICHHC BETPOB [0 YPAraHHBIX CKOPO-
creil. Kpome Toro, ropusie MaccuBsl Hopseruu ycu-
JMBAIOT AAHHBIA Y3PQEKT.

BerpoBoii pesxaM HA MOMEHT HHITHJICHT A

B mepmox ¢ 31.12.2018 00:00 UTC mo
02.01.2019 06:00 UTCrax CeBepHO# ATIAHTHKOH
Mexxny Mcmanmmer w Hopsermedt mpeoOnamamm
BETPBI OT CEBEPO-3aIMATHOTO 10 CEBEPHOTO HAIPAB-
JCHUICO CKOpOCTAMH OT 40 10 60 y370B H MOPBIBAMHA
cBblie 60 y3710B.

B nerTpanpHOit yacti CeBEPHOTO MOPSHA FOTC
niobepexbsiHopeernn u B Crareppake B iepuos ¢ 1 sH-
Baps 00:00 UTC mo 2 smBaps 00:00 UTC wabmrogancs
BETEP OT CEBEPO-3AIATHOTO 0 CEBSPHOTO HAIPABIC-
HHICO CKOpOCTsIMH 0T 40 10 55 y3710B.

B rokro# wactu CeepHOTo Mops ¢ 31 me-
Kabps ¢ 12:00 UTCHaOxromancs 10ro-3ama Hbli Be-
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Tep CO CKOpocTAMH OT 10 10 15 y3710B ¢ mocaeayro-
IEM TIEPEX00M K FOT0-BOCTOYHOMY HAIIPABICHUIO 1
€r0 YCUJICHHEM OT 16 10 25 y310B.

[Nocne mpoxokaeHASI X0I0AHOTO (PPOHTA HAZY
Opusckumu octposamu 1 stHBaps oxomo 06:00 UTC
BETEP 3aMETHO MOBEPHYJ K CEBEPO-3amaiay, MO3IHES
K CEBEPO-BOCTOKY U YBEJIMYMJICS JO CKOPOCTEHN OT 35
10 45 y3moB. Ero mopsiBbl coctaBmian 50 y370B.
IMozxe, ¢ 1 suBaps mo 2 sweapst 00:00 UTC serep
cTan ocrnadbesaTh

AHAM3 COCTOSIHUSI TIOBEPXHOCTH MOPsI HA
MOMEHT WHITH/JICHTA.

3auKcHpoBAaHHAS TMPOXOASIIHMH CYIAMH
BBICOTA BOJHBEI B paiioHe DPH3CKUX OCTPOBOB CO-
craprama 10 merpoB. C yueToM CHIBI BETpa, CTO
HAIPABICHUS U IPOJOJDKUTEIBHOCTH, IpeodIanaro-
myw TayouHy B paiioHe [omranackmx Ppu3ckux
ocTpoBOB U Bopkymckoro puga ObUTO TPYIHO TPO-
CUHTATh.

Cpexnsa riyomaa TSS Terschelling - German
Bight cocraBmaer 17-26 meTpoB. CaeayeT Takke OT-
METHTb, 4TO 40-METPOBAS JIMHUS IIyOMHBI IIPOXOTUT
mpumepHo B 40-50 nm x cesepy ot TSS u pua bop-
kyM (N-tip of the new wind farm "Veja Mate"), tae
PacTIONOKEH MPHPOAHBIA BOJHOPE3 W, TAKUM 0Opa-
30M, JUIMHA BOJIHBI OT NMPHOIDKAIOIIUXCS BOJH H3
CeBepHOil ATIAHTHKH 31ECh YMCHBINACTCA [6].

[lpu yMEHBIICHWH [UIMHBI BOJHBI TCPHOJ
BOJIHBI TAKKE YMCHBIIACTCS, YTO, B CBOIO OUCPEIb,
MOKET OBITh BEIPAKCHO B 00JICE KPYTHIX BOIHAX IPH
nepexoae K 40-MeTpoBoil nuHIM TayOuHBL. OZHAKO
3TO TOJBKO OTPAHWYCHHBIH 3()(EKT, KOTOPBHIH HE
JOIDKCH OKa3plBaTh CEPbE3HOTO BIISIHWSA —HA
Terschelling TSS.

Hcxons w3 TEOPETHHECKO OIBITA, MOXKHO
MPSIMOIOKHT, YTO BBICOTA BOJHBI OBLIA HE 00JICe
BOCBMH METPOB, € MepuoaoM BoJHbI 8-11 cexyna. B
TO K& BPEMSI BOCBMHUMETPOBbIC BOJIHBI BCET 1A JOCTa-
TOYHO BBICOKH, UYTOOBI BEI3BATH PC3OHAHCHL. JTH BCT-
POBBIC M BOJHOBBIC YCJIOBHS HE SIBIBIFOTCS CEPhE3HOH
mpodemoit g cyaos tama 19 224 TEU MSC Zoe.

Cropocts BeTpa 10 40 Y3710B H CONMYTCTBYIO-
IIHME BOJHBI 36I0H C BBICOTOH OT 6 10 10 MeTpoB - HE
penKOCTb, OCOOCHHO B 3UMHHC H IICPEXOJHBIC Ce-
30HbI B CeBepHOolt ArnanTuke. Ecnm xanurtan cytHa
CIEAyEeT OCHOBHBIM IPHHIMIIAM M KpUTEPHIM Oe¢3-
OTIACHOCTH ISl BBIXOJA B MOPE B TSDKCIVIO IOTOAY,
OHH HE SIBJLIFOTCS OMIACHBIMH.

[Tpoxon cyana Baoxs modepeskbs Hunepran-
1os uepe3 TSS Off Vlieland nctuaasmM kypcom 024°
BKIIFOUACT B Ce0s M3MEHEHHE Kypca Ha 50° k BOCTOY-
somy mpoxoxy TSS Terschelling yk¢ HCTHHHBIM

kypcoMm 073° mo Borkum Riff, or Borkum Riff kyp-
com 076° mpuaep:xusasiceJade Weser.

ITapamerpuuecknii pesoHanc

W3 xypca B TSS Terschelling [5] cranouTcs
oucBuaHBIM, 4T0 111 MSC Zo¢ BOJHCHHC TICPBOHA-
YAJIPHO MPHIIIO OT 3aIlaJa-CeBEPO-3amaza, a 3aTeM OT
CEBCPO-3aIlafa, CCBepa, UTO BBI3BATO MCPEMCHHYIO
KauKy. JTO COUCTAHHC MICPSMCHHBIX HAPABIICHUH BOJI-
HCHIEI MOXKET BBI3BIBATH PC30HAHCHBIC ABJICHUSA, HAITPH-
Mep, HapaMETPHUYCCKHIl PE30HAHC, KOTOPBIA paHee
(14.02.2014 roma) Osu1 mpuvHHOHN MoTEpH 520 KOHTEH-
HepoB Ha 8160 TEU Svendborg Maersk Bo Bpems
IITOpMA, TIOAHABINETOCS B bUCKAHCKOM 3a/MBE (BETEP
60 y31m0B 1 BOJHEI 601ce 10 METPOB B BRICOTY) [7].

Pance B [7], Obum JaHBI PCKOMCHAALUH TIO
pacueTy mapaMeTPHISCKOTO PE3OHAHCA HA KOHTCHHE-
poBO3ax:

“the encounter frequency can be established
by measuring the ship's pitch period with a stop
watch, or by application of knowledge of the actual
wave data, the expected encounter frequency can be
calculated:

A+3600

Te = —————  (seconds) (1)

(Vp—Ve*cosy)*1852

, - wave length, Vi, = wave speed, Vi = Ship's
speed, cos. = angle between the ship's course and the
wave's direction of propagation.

The ship's natural rolling period is dependent
on its actual loading condition. Hence this should be
determined by use of stop watch in calm seas at cach
departure, after completing cargo operations, or an
approximate value can be calculated:

_ 2+C+B
Tn = ot (seconds) 2)

C=0.373+0.023 « B/d - 0.043 = L/100 3)
B = breadth, d = draught, GM = metacentre
height, L = length between perpendiculars™.
T.e, ecm Te = T/ 2 pe30HAHC BO3SMOYKCH.
BwiBoa, cienanHbiiBoTUCTE «Marine accident
report about heavy weather damage on SVEND-
BORG MZRSK on 14 February 2014», rmacur: “De-
pendent on the actual wave spectrum and the vessel's
dimension, speed and loading conditions, these con-
ditions can result in a risk of experiencing parametric
roll. Even though the weather situation was well fore-
casted and conditions like the described occur
yearly/regularly, situations with risk of experiencing
parametric roll are difficult to predict. This is due to
the many variables involved, such as the actual com-
position of the wave spectrum at a given location and
the vessel speed, heading and loading condition” [7].
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First position of lost containers
14 February 2014 al 16843

Second position of lost containers
14 February 2014 at 1913

Prcynok 4 — Mecto nmipnienta SvendborgMaersk Atmantudeckuit okeaH (brckaifckuii 3a7mB) y ocTpoBa YaHt [ 7]

[Ipome rosops, Svendborg Maersk mor mo-
[acTb B CHUTYaLHIO MapaMETPHYECKOIr0 pPE30HAHCa,
YTO U ABHJIOCH MPHYUHON MOTEPH KOHTCHHEPOB.

PaccunTaeM BO3MOKHOCTD TTAPAMETPHICCKOTO
pezonanca a1 MSC Zoe, eciu TPEATION0KUTEILHO
W3BCCTHBI OCHOBHBIC MAPAMETPBl A  OLCHKH
Te ~ Tn/2 Ha MOMEHT MHITHACHTA (Ta0mmma 1):
Tabmmmal — BeonHble mapaMeTpsl

) - wave length 380m
Vb - wave speed 32 kt
Vs - Ship's speed 749 kt
cosx - angle between the ship's course and 0,6
the wave's direction of propagation
B = breadth 59m
d = draught 12, 7m
GM = metacentre height 0,5
L = length between perpendiculars 372 m

B namewMm cryyae ycnosue Te = Tn/2Te =
26,86 (seconds), Tn/2=10,11 (seconds)He BBIION-
HieTcs, T.K. 26,86 #10,11.

BoiBOABL

B ciyuae MSC Zoe Takke Kak H B CIIydac WH-
mugenra ¢ 8160 TEU Svendborg Maersknpu nsmke-
HUHM Cy/THA HAa HU3KOH / CPeTHEH CKOPOCTH M BBICOTAX
BOITH 10 BOCBMH METPOB CYIICCTBYET PEaIbHAS OTIac-

HOCTb TOTO, YTO CYTHO MO>KET MOABEPTaThCs SKCTPE-
MAaJIbHBIM YTJIaM KPEHa, KOTOPBIC MPHBOIAT K OTPOM-
HBIM LCHTPOOC)KHBIM CHIIAM, OCOOCHHO B BBICOKHX
sApycax KOHTCHHEPOB HA MaIy0e. 3TO MOKCT IpPHBC-
CTH K TOBPCKICHHIO KOHTCHHEpA WM €ro MOTEpe,
BBI3BAHHOMY TOJOMKOH KPCIICKHBIX TAT / TAJIPCIIOB
I TIOBOPOTHBIX 3aMKOB, KOTZA BO3JACHCTBYFOIINC
CHUIIBI BO MHOTO Pa3 IPEBBIIAIOT CHITY OS30MACHOCTH.

Ecau MBI TOBOPHM 0 TOABCMHBIX CHIIAX, CH-
Jax CXKATHS WM CHJIAX HATSDKCHHS TPH TPAHCIIOPTH-
POBKC KOHTCHHCPOB, TO OTBITHBIC KAMMUTAHBI 3HAIOT,
YTO HYKHO NPCSAMPHHATH, YTOOBI HS CTOJIKHYTHCA C
VBEMUCHHUEM CHJI TSLKECTH OJHOTO MM HECKOIBKHUX
KOHTEHHEPOB MPH KA4YKE HA BOJHCHUH. U B 3TOM UM
TIOMOTAFOT M3MEHEHUSI Kypca W CKOPOCTH CYIHA.

B maHHOM mpHMEpe aHANMM3a MHITWACHTA TOUKH
eIe He paccTaBiIcHsI. [IpHimHa MOTEpH KOHTCHHEPOB
o(puImATEHO HE OOBABIICHA, HO YCTIOBSUCCKHI (DAKTOP
KaK OOBIMHO HEIB3SI HCKIFOYATb.
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JlaHHas1 cTaThs ITOCBSIIIEHa H3YUEHHUIO [€OMETPHYECKOro (hakTopa, COCTOSINEr0 U3 M3yUEHHUS 3HaUCHUN BEPTHU-
KaIBHOHM ¥ TOPH30HTAIBHOM IDIOCKOCTH. B KadecTBe IpuMepa ObUI BBIOpaH MapIlIpyT CEBEPHOTO MOPCKOTO
ITyTH C pa3paCoTaHHOU METOIMKON pacyera U ITIaHUPOBAHUS BEIOOPa OIITUMAIIBHOU NI00aILHOM CITy THUKOBOM
paJMOHABUTAIMOHHOM cUCTeMBL. Pe3ynpTaToM paGoThI IIOCTpOEHA U IIPUBEJICHA HAITISIHAS KapTa TOYHOCTH

3aJJaHHOU 30HBI HUCCIIEOBAHUS.
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