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Transit Great Belt Bridge
Northbound with
Maximum Draft
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Abstract

Atthe request of Inter TerminalsDermark, thisreport hasbeen undertaken by DanPilot. The
focus of the report isto invedigate the possbilitiesregarding northbound saiingsfrom
Sigmaesand Ensted OilTerminals, passngthe Great Belt Bridge, for laden vesselwith a
draft exceeding 15.0 m (Stezmax).

In order to invedigate the feagbility of such saiings, simulator tegsaswell asreal time tegswere
carried out by DanPiot. All tegswere conductedon the basisof vessel®f asimilar sze (Siezmax),
to ensure the bestfoundation for the findingsin thisreport.

In addition, DanPiot carried out a riskassesment, which isincluded in thisreport.

The pilotageof any such deep-draft voyagewill take place accordingto our usual Service Terms
and Qonditions. The Service Teemsand Conditions can be found at www.danpilot.dk.

For further safe voyageplanning, see.*

Curent limitations

At present, northbound sailingspassng the Great Belt Bridgeare limited to a maximum of 15.0 m
draft, due to the water depth restrictionsof 17.0 m southeastof Gedser in Kadett Renden(pos.
58°38"1N; 012°21°9E).

New soundingsshow that at the EastBridgearea of the Great Belt, a maximum depth of 18.25 m
existsin a 130 m wide channel. In orderto navigate in this area offering 18.25 m water depth, the
navigatingvessemust remain close to the center line in the northbound separation. In addition,
the width of the channel with a depth of 17.25 mis 350 m. See Fg. 003.

Overalldescription andfindings

The following descrption of the transit from Sigsnaes, for vesselswith adraft exceeding
15.0m, should be noted.

To date, DanPiot hasconducted sinulator trialsin the area concerned, with vesselsvith drafts of
17,0 m. These simulations were performed over the course of two full days, and with two pilots
operating independently. The trialswere subject to various weather conditions (wind and currents)
in order to fully evduate the impact of currents, wind and swells. No mishaps or near-misses
occurred during the extensivesimulation teging.

1 htt p:// www.dma.dk/ sitecollectiondocument s/ publikationer/ ntdw.pdf
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Seethe following detailsand report from Force Technoloqy:
Smulator tes: FORE Technology12/5 ¢ 13/5/2016.
Report/ FORE116-24157.

A significant number of passagegtracksfrom pilotagesin the northbound lane beforethe Great
Belt Bridge)havebeen collected by DanPiot, in order to fully evduate whether maintaining
navigation within the 130 m wide lane (with 18.25 m depth asin the survey)would be problematic
for SuezmaxvesselsSeeHg. 001

Status 2019

At present, DanPiot hascarried out five northbound passagsfor Suezmaxvesselsith a draft
exceeding 15.0 m. SeeHg. 002, aswell asd ttual pilotagesperformede at the end of thisreport for
further details.

When conductingthesepassagesyour pilot from DanRlot will bringonboard a PP gPortable

Piot Unit), aswell asnavigation instruments,in order to ensure optimum reliability and sdety for
vesselcargoand crew. DanPilot uses a special CAT ROT and CAT1, in order to connect to

GLONAS BASsignalsduring the pilotage.At alater stage,DanRilot will introduce the useof an RTC
sygem, which receivesindependent position updates.

In order to be fully updated on developments, Inter Terminalswill be supplied with tradksfor the pilotages
passingthe area, together with a Satement of Fads (water level, current, wind and traffic report). This
information will be supplied by DanPiot.

In the interest of optimum s&ety for the vesselcargo and crew, DanRilot has ageed with Great Belt
VTS that ves®ls navigaing southbound will be advised by VTSto keep a wegerly course during
passae, while a deep-draft Suezmaxvesseis proceedng northbound. (VesselTraffic Service - VTS)

When commencing a northbound passagevith a deep-draft vesselDanRlot will placetwo
experienced and highly professonal pilots onboard. The pilotswill board the vessl at the point of
departure and remain onboard until the vessels safely north of the Geeat Belt Bridge.

All bathymetric data from the surveywill be loaded into the pilotQ BRJ (Chart). SeeFig. 003,

Onthe basisof the simulations and actual pilotagesperformed, DanRlot hasconducted a Rsk
Assessrant regardingthe maximum permitted current and wind conditions, aswell asthe
waterlevelat the time of passae. e Hg.004.
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Riskmatrix

Onthe basisof the simulations and actual pilotagesconducted, below isariskmatrix, based
on the riskassesment performed by DanPiot.

Departure
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North
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Figure 004.
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Max. Acceptable
low water 1
during passage
bridge area

15,00m 71 16,00m Min. -30 cm

16,01lm - 16,30m Min. -20 cm

16,31m - 16,50m Min. -10 cm

Important! In the conclusions from Force Technology,the maxinum current isstatedto be 1.0
knot north- or southbound. The reasonfor allowing 1.5 knots above isthat the simulations
conducted were based on a draft of 17.0 m. DanPFilot recommendsa maximum draft of 16.5m at
water level =0.

The riskmatrix concernsthe current at the bridge area and departure from SigsaesOil Terminal.
At Ensted OilTeminalthe current isnot an isste.

It must alsobe noted that the current veryrarely exceeds 1.5 knots ¢ for 90%of the yearthe
current is below thisfigure.

The route southboundin route Tinto Sigsnaes and Ensted (not Kadet-renden!) is without problems
(UKQ for 17 mdraft and hasalready been usedfor many years. For the northbound passagdrom Ensted
we do haveenough water all the way, except for the areain the northbound lane (bridge),and therefore
the same riskmatrix must be used.

The UKGallowance is alwaysup to the captain and ownersof the vessel.
The vesséQ AlSplug must be in order ¢ to be used together with the Cat-rot system.

For arrivaland departure, Stigsnaesand Ensted, see Port RegulationsMay 2016 (Sigsnaes)and Pat
Information and Sdety Regulations (Ensted) January 2016

Conclusiongrom Force Technology
The conclusion below has been translated from Danishto Englishby DanPilot.

dThe following conclusions apply olely to the simulated vesselunder the simulated weather
conditions. Theseconclusions and recommendationsare based on ahigh number of simulations,as
deemed adequate to describe the operating conditionsregarded by the pilotsto be the most
adverseconditions under which an operation can be carried out at Sigsaes.

Theseconclusions and recommendationsare a product of consensus between the participating
pilots and consultants.
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It ispossble for a Suezmaxvessehavigatingat extremedraft (definedas17.0 m draft) to pass
throughthe suggested channel (130-m wide), while subject to wind speedsof upto 17 m/s

and/or currentsof up to 1 knot. Smulations show that exceedingthe aforementioned limitswill
result in aseveeriskthat the vesselvill be unable to navigae within the limits of the channel.

In order to safely transit the channel, it isnecessry that all traffic in the areamaintains a safe
distance to the channel at all times.Thisappliesin particular to southbound traffic, which must
maintain a s&fe distance to the center line between the northbound and southbound trade lanes
(Raute Tango, below the Great Belt Bridge). During the simulations, it wasobsewved that in the
event of undesrably close passagebetween vessels, the pilot would tend to navigate further
towardsthe eagern edge of the channel, resultingin the riskof unintentional grounding of the
vessel.

While there islimited room for navigdion within the 130m-wide channel, simulations
indicate that navigation is possble under certain conditions, as lised below. The wind
speed must be lessthan 17 m/sand currentsmust not exceed 1 knot, due to the drifting
and manoeuvring of the vesse(largerudder anglesand significant engine power).

The transit area must be free of othertraffic, meaningthat all other vessésmust mantain a
safedistancefrom the centre line. This should be possble, asthe water depths are relatively deep
throughou the southbound separation. Northbound vesselsmust maintain an alequate distance at
all times.¢

Great Belt Bridgepassae
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Area andcharts
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The redline above (2 ship lengthswith 18.25 m depth) showsthe area concerned, which has
recently been surveyed. In the areathat is 130 m wide from the centerline and eastward, stretching
from buoy nos. 28Ato 27B, where we areto plan yaur shipQ @ute, the minimum depth is 18.25 m.
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Transit with M/ T Rdgebury Alina L (Suezmax)15.10-m draft, 6/11/2016.
The redlines areais the bathymetric overlay ¢ here the settingis 18.3 m (curve of depth)
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MaxZ

18.25m ¢ 130m -

| 17.25m¢ 350m

Fig.003

Bridge passageareawith more water (18.25 m in the Northbound lane).

Edo sounder reading on a15.4-m passage(4 m under keel).
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Actual pilotagesperformed

Date/ year / time of departure 7/9 2016 0330it
' Name of pilot(s)

Name of ship

Imo no.

Date/ time pos. €bridge passaget 7/9 2016 0530t

Draft A/ M/F 154.154154

Trim 0

Water leve at Korsar dbridge +24 Korsgr

passaget

Density of water 1.012

Curent settingand force N1.1

Trafficinthe area No traffic

Seed when passng éBridge 10

passngé

Ship UKCcdculation

18.25+0.24-15.4-0.81=2.28

Gopy of track (by mail)

Yes

Water level data (by mail)
Forecast

and Cat/xx running Sbas-mode

VTSc informed oclose to center Yes

passage ¢ southbound ships> not

closeto certre line southbound!

Useall external nav. Instrument ¢ Cat rot+sas

If possible > Log from echo sounder
¢ take camscanner copy onthe 2

ShiLJdengthswith Yow lower area

Pidure lowestdepth reading = 5.0 m (shipQ @under)

Fig. 002
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Salety Contours Based on Safety: 11.0,m, Shallow: 10.0 m, Tide: /A
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Farecastwind, water level, current

Fcco.dk

The area has several good weath er stations and observation points.

The tide variesfrom + 0.3 toi 0.3 m (normal variation).
In heavy gales and storm sthis can be +1.5m/-1.5m (extreme weather conditions).
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