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System Description

<+ The Vessel Self-Spotting System (VSSS) measures the
distance from the vessel entering the lock chamber to it’s
final mooring position.

< This distance Is available to the ship master via two
display panels and through an automated marine radio
transmission.

< The system is composed of one scanner assembly in
each direction and two display panels.



Large LED

Technology display panel

3D laser scanner

invisible Class 1 eye-
safe laser beam |



<% On Youtube: http://youtu.be/s kTvnFcaeO



http://youtu.be/s_kTvnFcae0

Project Objectives

<+ Optimize lock cycle time
= Reduce the lockage cycle time by 3 min: all

lock personnel available for mooring
operations sooner in the process.

= Cycle time savings are expected for 95% of
the commercial transits.

< Lock automation
» Set the stage for potential automation of the
lockage process.



<% Track shi

<+ Large LC

Features

0s with a 1 ft precision

D displays for day / night

< Position provided over VHF radio

<+ Track ship movement during lockage

< Provide ship’s position back to the

lock PLC

<+ Adjustable vision algorithm



Integrated into lock control system
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Components

< PXI (Main Controller)
% 2 X laser scanner, one for each direction.

<+ 2 x LED display panels

% VHF Interface
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PXI

Executes the software.

Plays radio messages.

Contains all data.

Main controller.




Scanner

<+ Laser |

<+ Rotary Stage B

< Limit Switch = |
[o°] /_\%I‘_\ °c

<+ Heater = Sa—




Scanner

< Communication

< Power supply

% Heater




Display

< Display panel

% Interconnections box
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TO LANGUAGE USED AT LOCK.




nputs to VSSS

New OPC data link Existing Modbus over

Vessel Extreme Beam

VSSS D Auto/off

Note 1 : Force to a ‘0" if input not available at a particular lock

Note 2 : If not available change config in VSSS to internal display intensity control

LockUpstreamWaterLevelValid (Note 1)

New Modbus over
SCADA Ethernet Lock Wall PLC Ethernet VSSS
datallink data link
firmation (LAIN) o Set StateStartScanning
Reset
—>—— StateStartMooring
HFM Eligibility o Logging/ q Set
A Startlockage (valve openning sequence) — >¢
Trending & & StateStartLockage
D Lower end op OR Endlockage (valve closing sequence) — Reset
- SystemAutomatic/Off
Uj d opg!
M pperendop n Display panel intensity (Note2) ——>—o DisplayPanellntensity
Self Spotting Eligibility o Vi lIsQualified
Not VesselDirectionDownstream
Direction . VesselDirectionUpstream
o Mooring Position Standard Select o Mooring Position
o Tolerance Low Standard o Tolerance Low
o Tolerance High Standard 2 o Tolerance High
o Mooring Position HFM DisplayPanelActive
o Tolerance Low HFM L‘ & AudioPlayerActive
o Tolerance High HFM \—1 VesselFleet
° 1I\flolonng Ptsmo': N:FI:AFM 7 VessellD
o Tolerance Low No
Existing Modbus over
- Tolerance High No HFM Lock Wall OIS des VesselTypeld
data link VesselOverallLength
HFM Present and used VesselMouldedDepth
HFM Present and not used VesselForecastleDeck
Qualified indication VesselExtremeBeam
Vessel Fleet o
oVessel ID VSSS Audio on/off Vi IDraft
oVessel Type ID VSSS Display Panels on/off
o Vessel OAL OR
- Vessel Moulded Depth VSSS Upbound Auto/off
o Vessel Forecastle Deck .

—»— LockUpstreamWaterLevellsValid

LockInsideWaterLevelValid (Notes1) ———>— LockInsideWaterLevellsValid

LockDownstreamWaterLevelValid (Note-+}——>— LockDownstreamWaterLevellsValid

LockUpstreamWaterLevel (Note 1)
LockInsideWaterLevel (Note 1) ———

LockDownstreamWaterLevel(Noteo1)

»—o LockUpstreamWaterLevel
—»—o LocklInsideWaterLevel

»—o LockDownstreamWaterLevel




TMS

Confirmation (LAIN) o

Self Spotting Eligibility o

Direction

Inputs to VSSS

1. Trigger
e LAIN (manual/automated)

» Self Spotting Eligibility

e Direction

o Mooring Position Standard

o Tolerance Low Standard

o Tolerance High Standard

2. Mooring Position

o Mooring Position HFM
o Tolerance Low HFM

!_ 3. Vessel Info

o Tolerance High HFM

o Mooring Position No HFM

; . ID

o Tolerance Low No HFM

o Tolerance High No HFM

Vessel Fleet o
o Vessel ID
o Vessel Type ID
oVessel OAL
o Vessel Moulded Depth
o Vessel Forecastle Deck
o Vessel Extreme Beam
o Vessel Draft

* Type

« OAL

 Molded Depth

* Forecastle Deck
e EXtreme Beam

» Draft



Operator Controls - HMI

Corsale Stats: OK

24/02/2010 4:17:38 PM [ L. Wi Wttt | Manual Lock Control [ Br. Local Mode
T 5 (Lock 2)

Date Last =~ Time Last Tagname Description
24/02/2010 16:16:44.279 DII_L2_LOCK_SW_LOCL L2SWH239SW L2 Lock in Local Mode
24/02/2010 16:16:44.279 DII_L2_LOCK_SW_WNTR L25WH238 L2 Lock Operating in Winter Mo

“Seel 1 Fesen] | N —

REACH 1 @74 m e 0 REACH 2 0207 m VE SSEL
e a | SELF
e | 7 SPOTTING

VESSEL
0 125 10 S

L]

Control

MANUAL
BRIDGE
SEQUENCE

0.0m Lock Water Level
82.34m BRIDGE 3A
om

MOTOR SEL.

MOTOR 2
TACHO 2

BRIDGE 3A
SPEED SEL.

A 0 % SPEED 4

Weir & GS
Control Page




Operator Controls - HMI

Corsale Status: Problem Detecied ENRED]

PR Tl | e | Manual Lock Control | Br. Local Mode
e ode: (Lock 2) K= UPBOUND
T = = SELF
Date Last = Time Last Tagname Description SPOTTING
241022010 16:16:44.279 DII_L2_LOCK_SW_LOCL L2SWH2395W L2 Lock in Lacal Mode p O u n

24/02/2010 16:16:44.279 DIl L2 LOCK _SW WNTR L25WH238 L2 Lock Operating in Winter Mo UPBOUND
SELF « AUTO

X = SPOTTING OFF
.
10207 AUTO

nispLAY
PANEL

Weir 2 GS: 15 cms

T oD Downbound
SELF
155 O ey SPOTTING « AUTO
AUTO  OFF

MANUAL
BRIDGE
SEQUENCE
Lock Water Level ~] N =
82.35m ooma I BRIDGE 9A
-147 MOTOR SEL.

MOTOR 2 DISPLAY

TACHO 2 PANEL ° AUTO
BRIDGE 3A
e AUTO « OFF

:
— FI? — VSS Radio

.« AUTO
. OFF




Operator Controls - HMI

Corsale Status: Problem Detecied

24/02/2010

4:27:29 pM [ Ltk \WorzirWttis | Manual LOCk Control [ Br. Local Mode

Date Last Time Last Tagname Description
24/02/2010 16:16:44.279 DII_L2_LOCK_SW_LOCL L2SWH239SW L2 Lock in Local Mode

24/02/2010 16:16:44.279 DII_L2_LOCK_SW_WNTR L25WH238 L2 Lock Operating in Winter Mo
 Steering Light @ |

ELF
SPOTTING

102.07

nispLAY

PANEL

[ —
VESSEL

125 10 - S

MANUAL
BRIDGE
SEQUENCE

Lock Water Level
PR BRIDGE 3A

MOTOR SEL.

SRR

BRIDGE ELY
SPEED SEL.

SPEED 4

' STOP

0% 0%

DISTANCE TO GO

FMP




LED Panels also provide System States

1. BLANK

»  System is OFF.
» Vessel is NOT QUALIFIED.
»  System ERROR.

2. SOLID BARS (Warm Up)
3. FLASHING BARS (Self Test)
4. ALTERNATING BARS (Ready)

5. FLASHING 999 (LAIn
Entered)




What the laser sees

A~ Averna

General Graphics | Shared ¥ariables | PLC Variables

Top Yiew
150~

140

130-

120

110-

100

ik

a0 -

0=

X (meter)

a0 -
50~
40~
30-
20-

n J 00

0-
_5_| I I I I I 1 1 1 I I 1 I I I
-5 -25 0 25 5 7.5 1012515 17,5 20 22,5 25 27.5 50

¥ {meter)

Ackivate Graph Q Show Filbered Data (::_)

51.0 Yessel Position ()
Downstrearn  Direction 1.0 Yessel Distance From Mooting Pasition {m) 0.1 Vessel Speed (mfsec)
STOP
Aukomatic Mode 1.0 Upstream Display Panel value ‘Welcome Last Message Played
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Cost for a full implementation

Per Lock
VSS Components $ 180,000.00
Regional Engineering $ 15,000.00
Other Material (Excluding Network switches) $ 20,000.00
Installation $ 100,000.00
Total: $315,000.00




Steve Stang

Systems Engineer
Project Leader
613 932-5170 x 3283

SStang@seaway.ca

Jean Francois Villeneuve

Engineering Manager - Electrical
613 932-5170 x 3234
JEVilleneuve@seaway.ca
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