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* Leak detection: auton down with audible and visual

automatic shutdown

alarms
/ * Pressure monitoring: programmable over pressure level signals
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* Network Camera - provides real time observation of system and valve
states

* Remote monitoring
/3 * Allows diagnosis of problems with system state

e Permits instruction of crew members to perform tasks/maintenance on the system
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» Turbidity
-« Phycoerythrin (Cyanobacteri

e Crude Oil
e Optical brighteners
(detergents)
e Auxiliary System
* pCO, (soon)
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ating temperature range

ing humidity
e (IEC 60068-2-56) 10 to 90% RH, noncondensing

* Vibration
* Random (IEC 60068-2-64) 5 grms, 10 to 500 Hz
* Sinusoidal (IEC 60068-2-6) 5g, 10 to 500 Hz

* Operating Shock

e (IEC 60068-2-27) 30 g, 11 ms half sine, 50 g, 3 ms
half sine, 18 shocks at 6 orientations
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51,840
s 28,800

RAM 3,456 kbits

A au Matically synthesizes
al circuit implementation
4 cRIO extreme industrial certifications and ratings
* cRIO FPGA core executes at default rates of
40 MHz




, 4 “h Module

o NI 9485 ) mA, 8 Ch Module

e NI 9481 (3) 4-Channel Relay [30 VDC (2 A). 60 VDC (1 A), 250
VAC (2 A)]




i3 UM BT Main.vi on 192.168.13.152 [Remaote Panel] - Controller

File Edit WView Project Tools

..gp

Operate Window Help

Systern Time | 19:10:23 2014/11/05

1
Control Mode | Automatic
State |ldle
Pump _ Bow State | Off
Power
Pump GPS Position Valid @
FEn Ot
ate P @
Inside Exclusion Region '
Fault Status DRL
User Infa
A
]
(STOP) { (AUTO)} Y (RUM) §(E-STOPW (RESET) (J;lill':nﬂcg}

FTP File
(Dhrect)

FTP File
(Queued)lsygtem Hali

Region | Open Water

[ <C> Server: 192.168.13.152 | <

Instrurnent Data | Program Status | ftp
System Status ‘ GPS Data | Configuration | Regions | Instrument Status
Analog Values
Closed  Open Pre-Strainer Pressure 0.00
Main Supply Valve ' 0 ' Post-Strainer Pressure 0.00
Discharge Valve o o ' Pump Flow 0.00
FreshWaterVave @ @ | @ Moter Minder Out | 0.00
Awxc Supply Valve ' o ' Instrurmnent Flow 0.00
it L SRl ' ’ ' Manifold Pressure 0.00
BypessVaive @ @ o AuxFlow | 0.00
Fault0 * Aux Pressure 0.00
Faul: 1 {J SE:EET Analog Leak Out [ 0.00
Fault 2 A J Bypass Feedback |  0.000
Fault 3 L J
Ship Ready 1 °
Ship Ready 2 * _J
Manifold Pressure ~

Box Panel Button States

" Stop

' Auto Button

" Run

' EM Stop Button

" Reset Button
' Alarm Silence Button

Box Panel Light States

' Stop
' Auto
' Run
' Reset
' Alarm
' Silence

RT Data
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Region | Open Water

[ <C> Server: 192.168.13.152 | <

Airbound Persist Time (5)
Debubbler Enable

Auxiliary Enable
MAC Address

Pump On Timeout (5)

Message Timeout (5)
Enable At Sea Flush
Enable Flow Check

HLL Path |%
Pump Thresholds

High Load Low Lead Pump Off
110 25 4

60 GPSDelta T(s) 0

.
005C 3830 5C32
300 Manifeld Overpressure | 35,00

Use GPS Time @
Config File Path %

20 Bypass Open % (50
o BypassMaxError 4
Operational Settings

Use GPSTime @
GPS Delta T (S) 3

In Port Reboot '

UM RT Main.vi on 192.168.13.152 [Remote Panel] - Controller = = £t
File Edit View Project Operate Tools Window Help )
1 System Time | 19:14:33 2014/11/05 Instrument Data Program Status | ftp “
System Status GPS Data Canfiguration ‘ Regions | Instrument Status RT Data
Control Mode | Automatic
State |Idle Auto Operation Enabled »
Pume O Bow State | Off In Port Reboot ]
Power ) 50
Pump | . GPS Position Valid @ Initial Flush Duration (5) 180 File Interval (M)
Siais rip @ Backflush Durstion (S) 60 File Path 3 c:\Data
Inside Exclusion Region O Manifold Flush Duration (S) 180 Filename Root | Bow
Fault Status D% Debubbler Flush Duration (5) 180 Log Inteval (5) 10
User Info PC0O2 Flush Duraticn (5) 180MTP Time Server IP Address |129.6.15.30
" Valve Timeout (5) | 30 MTP Time Server Port | 123
Bypass Valve Timeout (5] 20 .
Region Entry Lock Delay(5) 20
W Airbound Retry Wait () 30 _ .
o Region EBxt Lock Delay(S) 20
Airbound Restart Wait (5
(ALARM) T L S Publish RT Data @)
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FTP File I FTP F”E)I Airbound Reset Time (5) 1800 State Log £
(Direct) | (Queued)Yste™ Halt
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UM RT Mainvi on 192.168.13.152 [Remote Panel] - Controller

File Edit View Project Operate Tools Window Help T
B0
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Systern Tirne | 19:13:04 2014/11/03

1
Control Mode  Automatic
State Idle
Pump _ Bow State | Off
Power
Pump [ GPS Position Valid @
State

R @
Inside Exclusion Regicn '

DRY

Fault Status A

User Info
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(ALARM];

BRI Silence

(AUTO) Y (RUN) (E-STOP){ (RESET)

FTP File
(Direct)

FTP File
(Queued)lsyﬂem Hal*

Region | Open Water

[ <C> Server: 192.168.13.152 | <

Instrument Data

| Program Status

[

System Status | GP5 Data | Configuration Regions Instrument Status
Region Lock State
Mo Lock
Regicn Home Port
Open Water '
Entry Time(5) Exit Time(5
EndTime | 2:08:59.286 PM T &)
11/5/2014 20 20
Regicn Definition Array
Home Port Port Description Latitude Longitude Latitude 2 Longitude 2
D Ireland Island, Bermuda 32.407000 §-64.8830C 132217000 |-64.63800
Home Port Port Description Latitude Longitude Latitude 2 Longitude 2

] Freeport, Grand

26.52700( §-78.7730(

26.51200(

-78.6340(

Home Port Port Description

L] George Town, Grand

Latitude
19.31500(

Longitude
-81.3950C

Latitude 2
19.28500(

Longitude 2
-81.3850C

Home Port Port Description

[ Halifax, Mova Scotia

Latitude
44655000

Longitude
-63.5750C

Latitude 2
44,565000

Longitude 2
-63.4550(

Home Port Port Description
Ft. Lauderdale, FL

Latitude
26.12685"

Longitude
-80.1385¢

Latitude 2
26.06022°

Longitude 2
-80.07192

Home Port Port Description
L Maimi, Fl, USA

Latitude
25.78700(

Lengitude
-80.1850C

Latitude 2
25.75200(

Longitude 2
-80.0830C

Home Port Port Description
[ ] Massau, Bahama

Latitude
25.09300(

Longitude
-77.3590C

Latitude 2
25073000

Longitude 2
-77.3280(

Home Port Port Description

[ Mew London, CT, USA

Latitude
41.362000

Lengitude
-72.1050C

Latitude 2
47130000

Longitude 2
-72.0650(

RT Data
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~ mS/cm),
physical
calibration over
Calibration Range the range +1to +32°C
2.6t06S/m (26-
60 mS/cm),
plus zero
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'Sensors

e C6™ provides
ual automatic gain control,

- --"'l'ffion, and digital data
reporting for each Cyclops-7™
sensor. Each C6 comes with factory-
installed temperature and pressure

SENSOors.




Application Minimum Detection Limit Dynamic Range

il

e ppb

. T 0.15 ppb
arine Cyanobacteria)

PTSA Dye 0.1 ppb
Rhodamine Dye 0.01 ppb

Tryptophan 3 ppb

>10,000 ppb

0-15,000 ppb

0-40,000 ppb

0-750 ppb

0-650 ppb
0-1000 ppb
>20,000 ppb
0-3000 NTU
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litors pump and sensor flow
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" externally
* Loop Powered :
No wet or moving parts (no
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F 38 F emote Temperature Sensor
» SBE 45 Microthermosalinograph
 Turner C6
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Bow Thruster Room Installation Bridge Installation

B&B Electronics Navigation & Meteorological Feeds

8-Port Unmanaged Ethernet Switch

Model-ESW-108 Bridge Console
_ Network Drop Serial Meteorological Serial Navigation

Feed Feed

I:’ Toshiba L L e e o = ]

Network Camera

Model IK-WB16A-W
B&B Electronics

5-Port Unmanaged
Ethernet Switch
Model-ESW-105

B&B Electronics
4-Port Serial Port
Server
Model-ESR-904

AMOS Laptop
: FTP Server
National Instruments o NTP Server

cRIO-9022 H i Windows Server
Industrial Controller & 2012

Store Room
B&B Electronics Digital Loggers Inc. 01-1-006
4-Port Serial Port Network Controlled

Server Relays
Model-ESr-904 Model- DIN Relay I




Internet

it Data pulled by FTP from Data made available
AMOS laptop to RSMAS to registered science
/ Server users



WATERTIGHT ALUMINUM ENCLOSURE
PLASTIC PLUMBING & INSTRUMENTS

OPTIONAL

AUXILIARY FLOW
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* Miguel Izaguirre - MAERI - mizaguirre@rsmas.miami.edu

* Kevin Sullivan - pCO, - kevin.sullivan@noaa.gov
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