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Challenge: Very Large Crude Carriers (VLCCs) entering F
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M/V GEM 2 entering POLB 8 April 2017
MZNnyHQMpR O . S02,¥83 DWT ccQ S5NITFOG



Ports of

Los Angeles & Long
Beach

Apm: 2F /1 EAT2NY AL A
A Only 5 day supply of oil ashore

A Pier F121 is the only VLCC berth
on the West Coast
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A Approach to POLB Channel dredged to 76
A Area of concern: 1. Approach channel

2. Turn at breakwater,
3. Little bit after the turn
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ThePitch Problemn a Long Period Southerly Swell
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1 degree of pitch reduces the UKC to 1 foot.

How can we predict this pitch motion and ensure a safe passage?




Tue 9/4/2018 9:25 AM

Th e PaSt: CP  CDIP Processing <uproc@proc.cdip.ucsd.edu>

Swell Warning - WW3 forecast

To cdipsw UCSD; U Kip Louttit; 0 Vessel Traffic (VTS Primary Email); ' Vessel Traffic (VTS Primary Email); ' Swell-alert@jacobsenpilot.com

G O / N O G m 11 d ﬁwediction site: SPO18 \
e C I S I O n m a e Date (P5T) 14+ Hs 14+ Tp 14+ Dp TotHs Tot Tp Tot Dp

(ft) [secs) (deg T) (ft) secs) (degT)
. . 2018-05-08 05:00 pm 2.85 22,22 176 3.25 22,22 176
u S I n g " 2018-09-08 08:00 pm 3.08 2222 175 3.45 22,22 175
2018-05-08 11:00 pm  3.45 20,00 173 3.74 2000 175
2018-05-05 02:00 am 3.81 20,00 176 4.07 20.00 176

2018-05-09 05:00 am 3,77 20,00 176 4.00 20,00 176
\2018-0‘3-09 08:00am 3.71 20,00 176 3.97 20,00 176 J

V CDIP Swell Warnings (e

Date (PST) 14+ Hs 14+ Tp 14+ Dp TotHs TotTp TotDp

(ft) (secs) (degT) (ft) (secs) (degT)
V C D I P B u Oy Re p O rtS 2018-05-08 08:00 pm  2.92 22,22 175 3.28 2222 175
2018-09-08 11:00 pm 3.31 20,00 175 3.71 20,00 175
2018-09-09 02:00 am 3.67 20,00 175 4.04 20000 175

V Experlence 2018-09-09 05:00 am 3.61 20.00 175 4.07 2000 175

\2018—0‘9-09 08:00am 3.48 20.00 175 4.00  20.00 1?5)

V{ é I Y I y Qé O é é Esmlesl Lomltaw Rossmoor
V Observed pitch & roll far S et~ WALong.Bese ,
enough Oﬁ:shore to permlt Palos Verd'éfsff:'SAN PEDRO Seal Beach
GoRAAl ¢ o06ST2NEB
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The Present: PROTIDE

PROTIDE takes predicted:
water levels,

A currents,

A wave conditions,

A channel depth,

A ship course and speed, and
A

A

A

To

ship dimensions...
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And then calculates predicted under keel clearance and probability of touching bottc

PROTIDE is used in the following ports in the Netherlands:
Rotterdam, Amsterdam & Eemshaven
Plus: Antwerp, Belgium 6



Key Success Factor

Signed NoxDec 2014

UKC Feasibility Studlemorandum of Understanding

Interested Parties
& Advisors
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Participants
Memorandum of Understanding
The Port Of Faasibility Study for Dynamic Under Keel Clearance Assurance
LONG BEACH o o

Purpose, Goals, Definitions

Study, Evaluation, Pilot, & Implementation Phases
Desired Outcomes & Measures of Success

Roles and Responsibilities

$$ flows

Project Manager:

R ———

CALIFORNA

& PER121 WLERS




Goals of Dynamic Under Keel Clearance Project

1. Increase safetyy reducing the risk of an accidental grounding caused b
the pitch or roll of a large vessel causing it to impact the bottom.

2. Increase efficiencyy enabling ship owners and masters to adjust arrival
times based on the pitch and roll program being able to predict when
pitch and roll will be out of limits to enter port due to unacceptable
under keel draft clearance.

3. Reduce emissionBy enabling larger ships to carry more cargo to enter
the POLB, which could reduce overall stack emissions per ton of cargo
arriving at the port.




Benefit:
Reduce overall risk of transporting oil on West Coast

1. SAFETYReduced personnel exposure & injury

a. Line handlers

b. Reduces hours crews are in demanding ops
2. ECONOMIG3More efficient use of port infrastructure & tugs
3. ENVIRONMENTReduce oll spill risk

a. Fewer oll transfers
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c. Reduced emissions due to less loitering and more barrels per
movement




Protide only works if it has accurate environmental inputs
oastal Data Information Program (CDIP) Wave Buoys are critical
Wave Buoys In local area 68 CDIP Wave Buoys around
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Wave buoy display at Marine Exchange. Buoys update every 30 minutes
3 CDIP buoys near ports of Los Angeles and Long Beach

y of Chromium will be dbabhd

erimental Los Mgel« I.ono Beach
CDIP/SIO Exp Mon 201

3.1t @ 16.7s from 184"
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A Old Wave Waitch IIl model undpredlcts (red)
A New Nearshore Wave Prediction System (NWF
launched 1 Jan 2017 much better (green)

A Actual buoy motion is blue

Note reflection off breakwater and
difference in wave direction in this
small area.

Need for 3 buoys validated.




Wave Models and Prediction Systems

ANearshore Wave Prediction
System (NWPS)
ANOAA National Climate
Prediction Centers (NCEP)

developed the NWPS model for
the San Pedro Bight.

AUsed for planning 2-72 hours
In advance of arrival.

ACDIP wave model used within
2 hours of arrival to assist
with final A g o / n decisypn. O

coastal data information program
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Office of Coast Survey Surveyed By: re C I S I O n

NOAA Ship Fairweather, S220

.\pproachos to LA/I ong B"‘lCh‘ CA -— CDR James M. Crocker, Commanding Officer

()PR L318-FA-13 W = September — November 2013 n aVI g atl O ﬂ
i/ - requires

Bottom Survey
by
NOAA Ship FAIRWEATHE
Fall 2013

Being resurveyed
By
NOAA Ship RAINIER
AugSep 2018




Evaluation of ship motion
A'aAiry3a ' YFNDOD2yQa ah/ ¢ht!
A Extremely accurate motion sensor:
A Brought on board by the pilots
A Placed in exactly the correct location
A Motion measurements recorded by laptop

ahOd 2 Lidz ¢ Laptop records
Motion | the motion
sensor readings




Roll and pitch angles diagram

Cosjade Lake
i - 14 April 2017
oo Roll Prediction (pink) !
| 1.0-2.1 degrees in transit Dr_aft. 66 feet
- 2.7 degrees at turn Deadweight Tons: 298,00

‘ Pitch Prediction(aqua)

Red line | | roll
0.250.4 degrees
0.50

| \<Aqu_a area is predicted pitch
n.nﬂlﬂ 9 8 7 6 5

4 2
Position (km
Turn at Breakwater

Blue line is actual pitch
. Roll angle (°)
—— Roll angle (°) (Octopus Online)

Pitch angle (°)

—— Pitch angle (°) (Octopus Online)
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Resulting UKC: Resulting Under Keel Clearance Predicti
Static: About 3.5 meters

Under keel clearance curve diagram _
Dynamic: 2.1 to 2.8 meters

PRSP | | R Static UKC Prediction
N T R S B N =

Dynamic UKC prediction:
2.1-2.8 meters

E
2.0
g
=
1.5
1.0
0.5
0.0
10 9 8 7 & 5 4 3 2 1 ]
Position (km)
. UKC (minus squat) . UKC (minus vertical motion, squat)

— Safety criterion UKC (minus squat) — UKC (minus vertical motion, squat) (Octopus Online)
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As of 7 Sep, 43 tankers with draft greater the
65 feet have safely entered Port of Long Bea

M M 0 ccQ
M H 0 c1Q
- MH 0 cyQ
= n 0SUBSSY cyQ 3 YI
Eaglei§§%na entering Long Beach Harbo B I lj C Q
-May 22, 201 & 67 feet Bunga Kasturi Empat on first transit at 68 foot draft

15 November 2017
Goals:

1. Increase Safety
2. Increase Efficiency
3. Reduce Emissions

OUR SUCCESS IN MEETING THESE GOA
CONTINUES TO BE DEMONSTRATED |




Safer & More Efficient Ship Movements based on precision Science & Techr

A Protide enhances safety

A Jacobsen Pilot Service (Long Beach Pilots) Team Piloting Procedures en
safety

A Protide reduces or eliminates the number of aborted runs

A If a very deep draft tanker is out of limits, a smaller tanker may still be abl
to enter.
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Goals of this project are met:
V Tanker focus
V Increase safety & efficiency, & reduce emissio

Future potential applications:

C Unique vessels

C Bad weather

C Other Ports

C Larger Cruise Ships

C Larger Container Ships (Pier J Long Beach)

Ship entering Long Beach with
new cranes

18,000 TEU CMA C
Benjamin Franklin

Thank you!
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Protide & Dynamic Under Keel Clearance Project:
Increase Safety
Increase Efficiency
Reduce Emissions
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Support by California Office of CALIFORNIA
Spill Prevention and Response Witbiiee
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technologies to better protect our sensitive coastal environment by reducing the number of
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the near future. Our congratulations and thanks to the entire project team for a JafELL DONHEE

Thomas M. Cullen, Jr.
Administrator
17 November 2016
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Approach to port of
[ 2y3 . SI OKX

Channel dredged to
/6 feet

Area of concern is:
1. Approach channel,

2. Turn at breakwater
3. Little bit after turn
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