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BACKGROUND
Location of the Magellan Strait

The Strait of Magellan is the [ &%
most important natural ||
passage between  the
Pacific and Atlantic Oceans.
It has a length of 390 nm
and has excellent
conditions for navigation,
compared to the Drake
Passage, where hurricane
winds of more than 60
knots and waves of 10 to 12
meters Iin  height are
common.




BACKGROUND

The tidal range varies
from 1 m at Cape Pilar to
13 m at Posesion Bay.
The greatest attenuation
of the tidal wave occurs

on the eastern side,
where the tidal form
number changes from

0.12 to more than 0.25
less than 125 km from
the Atlantic (eastern

mouth, Second Narrow).
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BACKGROUND
Idal Stream

The tidal currents can

exceed 3 m st in the o
narrows. In the First A P |
Narrow there is a hydraulic » rtre o o
phenomenon that IS PuctiSara’ | g g
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BACKGROUND
First Observed Current Time Series

In 1976, the first data of surface
currents were obtained by using a
Plessey current meter. A time span of
28 days was recorded at the Second
Narrow and 12 days in First Narrow.
The data analysis indicated that
Second Narrow possessed more
intense currents than first one.

Intensidadf Sicigias Cuadratura
nudos Flujo Reflujo Flujo Reflujo
1la Angostura 5.8 5.8 3.0 3.0
2a Angostura 6.0 6.0 4.0 3.7
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BACKGROUND
Daily Current Predictions

Through relationships between the =~ *  "mwommsmmomewses
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BACKGROUND

Another information

« A bad experience: In 2006,
SHOA deployed two
ADCPs with an MTRBM
system in First and Second
Narrows.

« Delay confirmed: Recent
observations carried on by n ﬂ
private  companies In ‘/’{\ / \ J \ ,%’\\ oog ;/ridm
geographical  coordinates r | :
near the coast, confirm the T e |

time delay in the dailly | ) w ] Wi )|

current predictions. | \/ 1/ ‘\ / | ,/ \K
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DESIGN
Collecting accuracy current time series
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ASpeCtS to consider: X \ € ~ \ 5;/» \\>~:\J G
« Strong currents (surface and bottom) e ) dii
« Traffic of vessels W 7

What is required? RNy~ AR

- stability of the platform Ny

» Resistant to strong currents (operating at L TR N
least 45 days)

« ADCP upward-looking  configuration
under the track of navigation

« ADCP Mooring: type trawl (seabed) or in A
a mooring line (near the bottom)
* Feasibility of deployment and recovery




DESIGN

Previous experiences (private company)

« Chacao channel, Chile

« Fixed platform 28 m depth
« 1000 kg anchor

e Current 10 knots

¢ Maximum pitch /roll 0.3 °

MAGNITUD (Kn)
= o om

Note: Same scheme of mooring was
used in Minas basin, Canada (depth
70 m, anchor 700 kg)
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DESIGN
Previous experiences (SHOA)

+ < Ingles pass, Magellan Strait, Chile.
WN\M/W S
g 1 Buoyant platform (Subs). 50 m
il | 1 depth.

— | , « 500 kg anchor .
“ « Current 5 knots.

l « Maximum pitch / roll 8.0°,
\WW‘W ‘ Note: Same scheme of mooring was used
. In Minas basin, Canada (depth 35 m,
anchor 400 kg)

§ W 'Wf 'w M Mh




ANCHORING



ANCHORING

« Two anchorages were installed at
the First Narrow and another one
in the Second Narrow.

« Buoyant platform (Subs) and
fixed. 70 m - First Narrow.

« Bottom type: sand, gravel.
* Expected current 10 knots.

 Anchor 700 effective kg in water
(reinforced concrete).

« Winds and sea level were also
registered.




ANCHORING
Seabed mooring

« DART Il buoyancy experience
(SHOA).

70 m depth.

Acoustic
release

Anchor
(reinforced
concrete)




ANCHORING
Line mooring

NRS

« SHOA experience.
* 40 and 70 m depth.
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RESULTS



RESULTS

« 40 days were recorded in First
Narrow and 43 days in Second :
Narrow. “
Measurements included three l ”
springs periods, once with Moon | “:’W‘
In perigee. W
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RESULTS

« Platforms were stable,
SEGUNDA, NGOSTURA.ABOAN, ICENTE ADCP - Sensor Health Data

with maximum pitch /roll o s x s ‘= 5 w15
range of 12°.
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RESU LTS
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* In upper layers, First Narrow i
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RESULTS

PRIMERA ANGOSTURA

« Data recorded in both
places were of
greater magnitude
than current forecast.

 In neap period,
current recorded at
First Narrow was 4
knots greater than
predictions. T
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RESULTS

Quality control and cell selection
for new tidal stream predictions.
Data collected at the First Narrow
are shown.

[ Intensidad capa 2 m prof. (DATO SIN CONTROL CALIDAD) |

N I VA T — B _ = w
T |lf.\u‘;Hm1WmﬂW " W M i ’g‘n‘;WWM WMHT e l ‘

2
s
3
s
€
4
2
10/09 10/16



RESULTS

« New predictions of First and
Second Narrow, by harmonic
methodology. oA

 New predictions were included
In tidal current tables version
TABLAS DE CORRIENTE DE MAREA
2018 _ DE LA COSTA DE CHILE

2018

PRIMERA RNGOSTURZ, ESTRECHC DE MAGALLANES, 2018

PREDICCIONES DIARTIAS DE CORRIENTES Lat. 52° 29" 44'" 3
Iong. 69° 34' 33"' W
ENERC FEERERO
ESTOA CORRIENTE ESTOA CORRIENTE ESTOA CORRIENTE ESTOA CORRIENTE ESTOA CORRIENTE ESTOA CORRIENTE
MAXTME MAXTIME MAXTIME MAXIMA MAXIME MAXTIME

DIA H.M. H.M. NUDOS DIA H.M. H.M. NUDCGS DIA H.M. E.M. NUDCS DIA H.M. H.M. NUDOS DIA H.M. H.M. NUDCS DIA H.M. H.M. NUDOS

01 0003 0324 7.9% 11 0032 5.9% 21 0025 5.5F 01 0133 0445 5.0r 11 0154 6.2R 21 0114 5.4F
LU 0609 0933 6.8F JU 0350 0652 4.2F DO 0313 0633 8.0R JU 0725 1100 8.2F DO 0511 0757 3.6F MI 0418 0740 7.8R
1230 1548 7.3R 0341 1300 6.1R 0340 1248 5.2F 1357 1708 S.0R 1038 1405 5.8R 1043 1334 5.5F
1822 2155 7.6F 1616 1926 4.3F 1536 1858 7.8R 1944 2321 8.8F 1706 1955 4.0F 1648 2010 7.8R
2209 2201 2253 2317
02 0054 0414 8.5R 12 0124 6.3 22 0103 5.0F 02 0218 0533 S.3R 12 0233 6.4R 22 0212  4.6F
Ma 0653 1022 7.5F VI 0449 0754 4.5F LU 0353 0715 7.7R VI 0810 1144 B#.4F TU 0543 0826 3.8F JU 0509 0835 7.0R
1320 1635 8.5R 1037 1355 6.4R 1025 1326 4.7F 1442 1754 5.1R 1113 1439 6.0R 1138 1440 4.8F
1908 2244 8.3F 1703 2015 4.7F 1618 1944 7.5R 2031 1734 2027 4.5F 1746 2108 7.0R
2258 2250 2326
03 01430501 S.0R 13 0224 6.8R 23 0150 4.4F 03 0006 8.8F 13 0304 6.6R 23 0021 0337 3.8F SEUICIO SHRSMASICO Y OGRS DR 54, AR S CHich
MT 0738 1110 8.0F s8a 0533 0B38 4.7F Ma 0438 0B04 7.1R  5A 0304 0618 9.1R  Mm 0607 0852 4.3F VI 0612 0942 6.1R
1408 1722 8.9R 1120 1435 6.7R 1115 1417 4.3F 0858 1225 8.2F 1145 1508 6.4R 1243 1613 4.3F
1956 2332 8.6F 1736 2050 5.0F 1708 2035 7.1R 1528 1841 8.8R 1801 2058 5.0F 1855 2220 6.2R
2336 2346 2122 2357
04 02310547 9.2R 14 0305 7.1R 24 0256 3.9F 04 0054 8.2F 14 0320 6.9R 24 0136 0502 32.5F
JU 0826 1157 8.ZF DO 0607 0903 4.9F MI 0531 0901 €.5R DO 0351 0706 8.5R MI 0623 0921 4.9F =& 0730 1100 5.6R
1456 1809 9.0R 1154 1514 6.9R 1212 1528 4.0F 0950 1318 7.5F 1216 1536 6.9R 1359 1735 4.3F
2046 1803 2115 5.4F 1807 2134 6.5R 1618 1932 8.1R 1830 2132 5.5F 2017 2343 5.9R
2213 s

05 0021 8.6F 15 0008 0337 7.4R 25 0052 0411 3.5F 05 0146 7.2ZF 15 002% 0355 7.4R 25 0258 061% 3.9F :







