SEA-BIRD

SCIENTIFIC

User manual

Deep SeapHOx V2™

pH, Conductivity, Temperature, Pressure, Dissolved
Oxygen

( N
Document No. Deep SeapHOx
V2
Release Date: 2025-04-29
Version: E
. )

425-643-9866
seabird.com







Table of Contents

Section 1 Safety information......................oo 3
1.1 Hazard infOrmation ........ ...t e e e e e s e e e e e e e 3
{2 Lo U] o] g 0= 0 =1 o= 1= 4

Section 2 Deep SeapHOx™ V2 quick start guide....................ccoooooeiiiiiiiicicee e 5
2 TS V1 (=0 T~ (U] o USSR 5
2.2 Transmit and proCess data..........ooooiiiiiiiiiiiii e 6
2.3 POSt-AePIOYMENT FECOVEIY .....oeiiiiiiiiiie ettt e e e e e e e e e e nneeees 6

Section 3 SPeCIfiCatioNS ...............ocoiiiii s 7
B Tt B 1V =T o] o = T o= | PP 7

3.1.1 DEEP SEAPHOIX V2. e aa—aa——a—————————————— 7
3.1.2 BUIKNEAA CONNECIOIS ... . enesnnnnnne 7
3.1.2.1 SBE-37-SMP-ODO CONNECION .......uuuiiiiieeeiiiiiiiiiie e e e e e e e e e e s snneneeeeeeas 7
3.1.2.2 SeaFET V2 CONNECION ..., 7

B T G T |1 0 E= 1 =1 o = 8
B = 1Y 4 o | 11
B IS == e PSR 11
32,2 SAPH O X ... e ——————————————————————————————————————————————————tha—ahaaraana, 11
3.3 ANGIYTICAL ...t e e e e e e e e e e e e e es 12
R R 7= Y- | N PR PPRRRRR 12
3.3.2 SeapPHOX V2 12

SECHON 4 OVEIVIEBW ...ttt et et e b e e s e eabe e saeeenteesaeeenseeaneas 13
4.1 lon-sensitive field effect transiStor (ISFET)......cou e 13
4.2 LED status indicator and batteries..............ooo o 13

Section 5 Set up sensor and verify function.............................oci 15
STt N = = 11 (= =3 16

5.1.1 AlKaline batteries ... 16
5.1.2 Install lithium Datteri@s ....... ... ettt eeeeeeeeeeeeees 16

Section 6 Deployment and reCOVEIY ... 19
6.1 Configure sensor with deployment WIizard ... 20
6.2 Real-time data ColleCtioN .........cooe i 20

6.2.1 Start data COIBCHON ... e e e e e e as 20
6.2.2 Look at collected data............oooooiiiiii 21
6.2.3 Save real-time data............oooiiiiiii e e e e e e 21
6.2.4 Configure data file NEAAErS.............uiiiiiiiii e 21
6.3 Recover sensor from deploymENnt............uiiiiiiiiiii e 22

Section 7 Transmit and process data..................ccoooi i 25
A O 1011010 | (o T4 4= L P PUERTP P 25
7.2 Exportdatato.csvor MS Excelformat ... 26
7.3 Show data from the SENSON .........oeiii e e e e e e e eeeaeeeaaans 26
7.4 Erase data Stored iN SENSOI ... ...cooi oo e 26

Section 8 MaINtENANCE................ooiii e 27
8.1 Clean eleCtrode SUIMACES ........ooi ittt e e e e 27
8.2 Remove or attach mounting hardWare.............ocuuuiiiiiiiii e 28
8.3 Remove and replace alkaline batteries...........oouuiiiiii i 28
oI ] e= || o= 1 (=T 5= 33
8.5 Remove or replace conductivity Cell deVICES .........uuuuiiiii i e 35
8.6 Clean flOW PALN ....ciiiiiiiieeeeeeeeeeeeee ettt ettt e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaas 37
8.7 EXAMINE O-TINGS ...ttt ettt e e e e e e e et e e e e e e e e e e e e e e e 39
8.8 Clean bulkhead CONNECIOIS ... ... snesnnnsnnennnnsnnes 39




Table of Contents

8.9 Prepare SeNSOr fOr STOrage .......oiiuiiiiiiiii e 40
SRS TR I (o = O I 5 PRSP 40

IR 2 o] I =T=T g T Yo ] (o] = o [ YU 40

S 00 OO =1 1o - (o ] o USSR 41
8.10.T CONAUECTIVITY ...ttt e e e e e e e e e e e e e e e e e eeeaas 41

ST O 1= o oY= = (1] <SPS 41
B.10.3 PrESSUIE ... ..o e e e e e e e e e e e e e e e e e e eaa s 41
8.10.4 Optical DiSSOIVEA OXYGEN .....uuuueiriiiiiiirieirrirrrerireereeerrrsrererrrer——————————————————————e——————————————. 42

8.10.5 Manufacturer pH calibration.................uuiiiiiiiiiiiiiiiiiiieeeeeeeeeee e 42

8.10.6 Verify CaliDration......... ..o bbb a— bbb ba——b———barbra—aa—araaaa 42
SeCtioN 9 REfEIrENCE ...........oo et 45
9.1 Terminal program SEtUP and USE ........coiiiiiiiii i e 45
9.2 Terminal COMMANAS ........ueiii e e e e e e e e ettt e e e e e e e eeesbaa e e eaeeeeeessaannns 45
Section 10 Software referenCe................cooiiii i 49
10.1 SeNSOr dAShDOAIAS ........cciiiiiiieeee e et e e et e e e e e e e e eeeaaaaans 49

L0 52 T I 45T o T PSS RERRR 49
L0t B 7= o1 = = o PP 49

O B 1= o] F= )V - | o P 49

10.2.3 MESSAGE 1D ... 50

(ORI T=T o[- To Tl o 1 1= o 11 USRS PO PRSPPI 51
(R T IS 1= | o I TCT= o] o [ ) 51

L0 = = N 0 =T T SRR 51
Section 11 General information......................cccoii i 53
I T4 = 1 =T 1 /2 53
11.2 Service and SUPPOIt........oooiiiiiiiiiiiiee e 53
11.3 AF24173 anti-foulant EVICE .........oouuiei e e e e e e e e e eeens 53




Section 1 Safety information

Please read this entire manual before this equipment is unpacked, set up, or operated.
Pay attention to all danger, warning, and caution statements. Failure to do so could result
in serious injury to the operator or damage to the equipment.

ADANGER

Indicates a potentially or imminently hazardous situation which, if not avoided, will result in death
or serious injury.

Indicates a potentially or imminently hazardous situation which, if not avoided, could result in
death or serious injury.

ACAUTION

Indicates a potentially hazardous situation that may result in minor or moderate injury.

NOTICE

Indicates a situation which, if not avoided, may cause damage to equipment. Information that
requires special emphasis.

1.1 Hazard information

This product can expose the user to chemicals with silica, crystalline (airborne particles of
respirable size), which is known to the State of California to cause cancer and birth defects or
other reproductive harm. For more information, go to www.P65Warnings.ca.gov.

If the user thinks that a sensor has water in the pressure housing: Disconnect the
sensor from any power supply. Put on safety glasses and make sure that the sensor is
pointed away from the body and other people. In a well ventilated area, use the purge
port (if the sensor is so equipped), or very SLOWLY loosen the bulkhead connector to
let the pressure release.

If the user thinks that the batteries have leaks, pressure may have built up inside of the
pressure housing. Follow ESD protocols to release internal pressure. Put on safety
glasses and protective gloves and make sure that the sensor is pointed away from the
body and other people. In a well ventilated area, very SLOWLY loosen the bulkhead
connector to release the pressure. Keep away from heat, sparks, flame, and other
sources of ignition. Do not smoke.




Safety information

ACAUTION

The pressure housing contains Electrostatic Discharge (ESD) sensitive parts and
assembilies that are susceptible to damage from ESD. Follow ESD protocols:

«  Put on protective eye wear before you open the pressure housing.
‘ *  Any electrostatic charge on the body of the human operator must be released
‘ﬁ \ before the pressure housing is opened: put a hand on a grounded surface, or
better, wear a grounded antistatic wrist strap.
A\ °© Ataminimum, wear short-sleeved antistatic clothing, such as cotton, or better,
wear an antistatic smock for this service activity. Do not wear a sweater, fleece or
polyester-based clothing.
« At a minimum, use a workstation with a wood or metal tabletop, or better, a
tabletop that dissipates static. Do not use a workstation with a synthetic or
polymeric-based tabletop.

ACAUTION

AF24173 anti-fouling devices contain bis(tributyltin) oxide. Wear rubber or latex gloves and eye
protection to replace these devices on the sensor if it is so equipped. Wash hands with soap and
water when finished.

Read the precautions on the product label.

It is a violation of US federal law to use this product in a manner that is inconsistent with its label.

NOTICE

The manufacturer is not responsible for any damages due to misapplication of misuse of this
product including, without limitation, direct, incidental and consequential damages, and disclaims
such damages to the full extent permitted under applicable law. The user is solely responsible to
identify critical application risks and install appropriate mechanisms to protect process during a
possible equipment malfunction.

1.2 Equipment labels

Read all labels and tags attached to the equipment. Personal injury or damage to the
equipment could occur if not observed. A symbol on the equipment is referenced in the
manual with a precautionary statement.

Electrical equipment marked with this symbol may not be disposed of in European domestic or public disposal
systems. Return old or end-of-life equipment to the manufacturer at no charge to the user.

EFUP e: No hazardous material exists over the threshold of GB/T 26572-2011 standard, China's
Requirements for Concentration Limits for Certain Hazardous Substances in Electrical and Electronic
Products. This product should be recycled after its environmentally friendly use period.

ATTENTION!
Remove sticker before deployment!

This sticker protects your instrument during shipping. REMOVE BEFORE DEPLOYMENT;if it is not removed,
your instrument will not operate properly and you may cause severe damage to the conductivity cell. The
conductivity cell is made of glass and will break if mishandled or frozen while filled with water. Apply new sticker
to protect instrument when not in use (see spares Kit).

NOTICE: Sticker may have come in contact with the AF24173 Anti-foulant device, which contains TBTO.
Dispose of the removed sticker. See SDS for handling precautions.




Section 2 Deep SeapHOx™ V2 quick start guide

This quick start guide gives the steps necessary to make sure that the Deep SeapHOXx
V2 sensor operates correctly and collects data before it is deployed. The Deep SeapHOXx
V2, a Deep SeaFET V2 with an SBE-37-SMP-ODO MicroCAT attached, measures the
pH, and conductivity, temperature, pressure, and dissolved oxygen. The two sensors
must be integrated by the manufacturer.

The Deep SeapHOx V2 acts as a controller for the SBE-37-SMP-ODO, which sends the
data it collects to the Deep SeapHOXx V2. Because the SBE-37-SMP-ODO pump
operates before each burst of data collection, the manufacturer recommends that the
shortest data collection interval is every two minutes. Use the battery endurance
calculator in the software to determine the length of a deployment.

What's in the box:

*  Flow cells and fittings

+ CD—has software, calibration files, documentation

» SeaFET V2 toolkit and O-rings

*  Dummy plug and lock collar

* Y-cable to connect the Deep SeaFET V2 and the SBE-37-SMP-ODO

« Data cable to connect the SeapHOx to a PC

» Data cable for the SBE-37-SMP-ODO only

*  Mounting brackets (2) that attach the SBE-37-SMP-ODO to the Deep SeaFET V2
+  Plumbing kit and Triton® X-100 to clean SBE-37-SMP-ODO flow path

* Hardware kit for boss seal.

2.1 System setup

The Deep SeaFET V2 has 12 size D alkaline batteries installed by the manufacturer. The
user should verify that they are installed correctly and supply sufficient voltage for a
deployment. Refer to Remove and replace alkaline batteries on page 28 for details. The
12 lithium batteries for the SBE-37-SMP-ODO are shipped separately and need to be
installed by the user.

1. Install the manufacturer-supplied lithium batteries in the SBE-37-SMP-ODO (refer to
Install lithium batteries on page 16 for details.)

Remove the end flange of the SBE-37.
Disconnect the battery holder and remove it from the sensor.
Install 12 new lithium AA batteries.

Connect the battery pack to the sensor again. Make sure that the Molex
connectors of the battery pack and the sensor are connected correcitly.

e. Install the end flange again.
2. Remove the yellow protective label from the SBE-37 intake and exhaust ports.

3. Connect the Deep SeaFET V2 and SBE-37-SMP-ODO with the manufacturer-
supplied Y-cable.

4. Connect the Y-cable to the manufacturer-supplied test cable.

5. Install the manufacturer-supplied software on a PC (refer to Set up sensor and verify
function on page 15 for details.)

6. Connect the test cable to the PC and double-click on UCI to start the software.
7. Push Connect in the software to turn on the sensor.

8. Configure the sensor for deployment (refer to Configure sensor with deployment
wizard on page 20 for details.)

oooTo




Deep SeapHOx™ V2 quick start guide

9. Before the Deep SeapHOx V2 is deployed, connect the plumbing to the SBE-37-
SMP-ODO.

a. Use a 5/32" hex key to remove the three screws that attach the flow cell to the
pressure housing.

b. Remove the two threaded plastic plugs and install the manufacturer-supplied
copper flow cells to the cap.

c. Install the flow cell again. Make sure the fitting is securely connected to the
exhaust port on the SBE-37.

10. Verify that the screw-in boss seal on the Deep SeapHOx V2 is tightened all the way.

Make sure that the screw-in boss seal is tightened or the sensor will flood and void the
warranty.

2.2 Transmit and process data

Transmit and process data that is stored in the sensor to the PC (refer to Transmit and
process data on page 25 for details).

Connect the sensor to the UCI software and PC and start the software.

Push Transmit Data in the Dashboard of the software.

Select "All Data" or "Sample Number Range" in the Data Transmit Options area.
Select either "UTC" or "Local" time stamp in the CSV Format Options area.
Enter a new file name or use the automatically generated file name.

Push Transmit.
The software copies the data to the PC in both a raw .sbsdat format and a
converted .csv format.

ok owbd=

2.3 Post-deployment recovery

1. Immediately after the Deep SeapHOx V2 is recovered from a deployment (refer to
Recover sensor from deployment on page 22 for details):

a. Use the software to turn off the sensor.

b. Disconnect the fittings from the flow cell of the SBE-37-SMP-ODO and secure the
two red caps to keep fresh water out of the flow cell.

c. Rinse both sensors with fresh water.

d. Disconnect the Y-cable and remove the SBE-37-SMP-ODO from the mounting
bracket.

e. Clean the flow path of the SBE-37-SMP-ODO (refer to Clean flow path
on page 37 for details).

2. Dry and lubricate the bulkhead connectors (refer to Clean bulkhead connectors
on page 39 for details).

3. Attach the protective dummy plugs and lock collars.

4. Refer to Prepare sensor for storage on page 40 for details to prepare sensor for
short- or long-term storage.




Section 3 Specifications

3.1 Mechanical
3.1.1 Deep SeapHOx V2

SeaFET V2 37-SMP-ODO (titanium)
Rated depth 2000 m 7000 m
Weight in air, water 5.45 kg 4.1,2.2kg
Length 44.17cm 55.5cm
Temperature range, operation 0-50 °C -5-45 °C
Temperature range, storage 2-55°C 2-55°C
3.1.2 Bulkhead connectors
3.1.2.1 SBE-37-SMP-ODO connector
Contact Function MCBH-4-MP
1 Ground GUIDE
PIN
2 RS232 RX
3 RS232 TX
4 Voltage in
3.1.2.2 SeaFET V2 connector
Contact Function
1 Voltage in
Ground
No connect

CTD/pump V out (12 V, 650 mA, optional)

TXD/D+

RXD/D-

CTD TXD

oI N[~ ®IDN

CTD RXD




Specifications

3.1.3 lllustrations

Figure 1 Deep SeapHOx V2 dimensions
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Specifications

Figure 2 Deep SeaFET V2 dimensions
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Figure 3 Y cable

The Y cable connects the Deep SeaFET and the SBE-37 sensors.
e e

MCIL-8FS W/ LOCKMG SLEEVE MCDLS—F

DM A

W e
_

i
MCIL—BMP CABLE w’/

‘J MCDLS-M Locking Sleeve

Lo MCiL-4FS W/ LOCKING SLEEVE MCOLS-F

= M B

I < 76 L e

K% [ WA A \ o1 WoI—guP_[P2 NOL_4F5 | P3 woLgFs PART NUMBER X B T

i LA e @ Gy PN 1 - PIN_1 173305 [ em | wm [ wm ]
o 9/ PN 2 K PIN 2

- - ¢ N PIN 3 === PN 3

: B; P FIN 4 PIN 4

2 = &= PN 5 — N5
PIN & PN 6 mumscs| SEA-BIRD ELECTRONI
- P [ K] e T A,




Specifications

Figure 4 Data I/O cable
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Specifications

Figure 6 SeapHOXx internal view

3.2 Electrical
3.2.1 SeaFET V2

Input

6-18 VDC

Internal batteries

12 D-cell 1.5V alkaline

Communication interface

RS232: 9600—-115200 baud; Default: 19200 baud

Data storage

32 Mb (over 1240000 samples)

Current draw, operation 340-400 mW
Current draw, low power 10 yA

3.2.2 SeapHOXx

Input 6-18 VDC

Internal batteries

12 D-cell 1.5V alkaline

Main battery pack

12 V, 13420 mA-hours

Isolated battery

6V

Current draw, operation

CTD OFF, data transmit OFF

18.9 mA (2.5 sec sample time)

CTD OFF, data transmit ON

CTD ON, data transmit OFF

21.7 mA (7.2 sec sample time)

CTD ON, data transmit ON

(

21.1 mA (2.6 sec sample time)
(
(

23.1 mA (7.2 sec sample time)

Current draw, pump

10 mA

Current draw, idle

3.4-4.0 mA

Current draw, quiescent

Main battery: 70 pA; Isolated battery: 200 pA @ 12 V

11




Specifications

Real-time clock drift

2 ppm (0-40 °C)

Communication interface

RS232: 9600115200 baud Default: 19200 baud

Data storage

32 Mb (over 1240000 samples)

3.3 Analytical

3.3.1 SeaFET
Measurement range 6.5-9.0 pH
Accuracy +0.05 pH
Precision 0.004 pH
Resolution 0.0001 pH
Stability 0.003 pH/mo
3.3.2 SeapHOx V2
Conductivity Temperature Depth Oxygen
Measurement 0-70 mS/cm -5-45 °C 350 m, 7000 m 120% surface saturation
range
Accuracy +0.003 mS/cm 10.002 °C (-5-35 °C); |0.1% full scale 0.1 mg/L or +2%
1+0.01 °C (3545 °C) range
Resolution 0.0001 mS/cm 0.0001 °C 0.002% full scale 0.2 ymol/kg
range
Stability 0.003 mS/cm/mo 0.0002 °C/mo 0.05% full scale sample-based drift
range/yr <1 pumol/kg/100,000 samples @20 °C

12




Section 4 Overview

The sensor uses ion-sensitive field effect transistor (ISFET) technology to measure pH in
marine environments at depths to 2000 meters. The sensor has internal memory and an
internal battery pack so that it can operate autonomously for a long-term deployment.

When an SBE-37-SMP-ODO is attached to the Deep SeaFET, the system operates in
Deep SeapHOx mode, which also measures salinity, temperature, depth, and oxygen,
and has an internal pump. The Deep SeapHOx uses a manufacturer-attached "Y" cable
to connect the Deep SeaFET and SBE-37-SMP-ODO.

The manufacturer-supplied software lets the user set up the sensor, monitor graphical
data in real time, upload stored data, and process that data. During the deployment of a
Deep SeapHOx, the Deep SeaFET queries the SBE-37-SMP-ODO to collect data, which
is saved to the Deep SeaFET. No data is stored in the SBE-37-SMP-ODO.

The end flange cap is used with flow cells when the Deep SeaFET is connected to the
SBE-37-SMP-ODO.

Fi 8 FI Il with ISFET sh
Figure 7 Flow cell igure ow cell wi shown

4.1 lon-sensitive field effect transistor (ISFET)

The primary sensor element of the Deep SeapHOx V2 is a special deep-packaged
ISFET, a solid-state sensor that senses pH in marine environments.

External reference

The external reference electrode has a Ag/AgCl reference electrode in direct contact with
seawater. The potential of this electrode varies with pH and chloride concentration, so
unless the chloride concentration is known, the external reference is not stable. To
correct this, salinity is used as an approximation of chloride concentration. The salinity
data that is calculated by the SBE-37-SMP-ODO is applied to the pH external data and
significantly reduces measurement errors, and gives the most accurate and stable pH
data.

4.2 LED status indicator and batteries

The LED near the magnetic power switch shows the status of the sensor, so you can
determine if the sensor is in operation or ready to be deployed. To see the status of the
sensor, swipe the manufacturer-supplied magnet across the red circle at the top of the
magnetic switch. If the LED does not flash, verify that new batteries are installed and the
memory is configured. None of the settings on the SeaFET are affected when you use the
magnet to look at the status.

13



Overview

el lr

[
Table 1 LED status flashes

No flash Sensor batteries or . RTC battery is below 2.5V
memory not ready for * Isolated battery is below 4.0V
deployment . .
+  Main battery or external power supply is below 7.0V
*  Memory is full
Red flash | Sensor haz TOt re”cei;/ed * The sensor is in standby for a command to begin data collection
3act<;mman 0 coflec Push Start to start data collection. ("startnow" or "startlater" in a terminal
program.)
Green Sensor is in operation Logger-controlled (polled) data collection occurs. The sensor has received a "Start,"
flash "startnow," or "startlater" command.

The internal batteries must be installed in the SeaFET at all times for the preservation of
the sensing element. If the internal batteries are removed, the sensor must be "re-
conditioned" before or at a deployment, which can take up to 24 hours.

SeaFET V2 batteries
There are 12 manufacturer-installed D-cell batteries to supply power to the sensor.

The internal batteries are electrically divided into a 12 VV main battery pack and a 6 V
isolated battery pack. The main battery pack supplies power to the sensor and the
isolated battery pack supplies power to the sensing element when the sensor is in a low
power "standby" mode.

SeapHOx: SBE-37-SMP-0ODO integrated with SeaFET V2
SBE-37-SMP-ODO batteries
The SBE-37-SMP-ODO attached to the SeaFET uses lithium batteries that ship

separately and must be installed before use if the SeaFET is not set up to supply power
to the SBE-37-SMP-ODO.

Power options during deployment

Power can be supplied to the SeapHOx from either the SeaFET internal batteries or an
external power source. The sensor will use an external source when the voltage is at or
above 9 volts. The user can configure the SeaFET to supply power to the SBE-37-SMP-
ODO. For maximum lifetime of the SeaFET batteries, install new lithium batteries in the
SBE-37-SMP-ODO and configure the SeapHOx without a power supply to the SBE-37-

SMP-ODO.

14




Section 5 Set up sensor and verify function

Make sure that the SeapHOXx is submerged in water before operation to prevent damage to the
pump. The pump always operates when the SeapHOXx takes a measurement. Before a
deployment, set the start time to occur after the sensor is submerged. The SeapHOXx does not use
a minimum conductivity value for the pump to operate.

Do the steps below to make sure the sensor operates correctly before further setup and
deployment. Use the manufacturer-supplied UCI software to set up and configure the
sensor and to transmit data.

1. Connect the sensor to the PC and a regulated power supply setat 12 V.

« SeaFET standalone: connect the data 1/0 cable to the PC.

»  SeapHOx: Make sure that the Y-cable is installed and connects the SeaFET and
the SBE-37-SMP-ODO. Connect the I/O cable to the Y-cable and the PC.

2. Get the software from the manufacturer's website or the manufacturer-supplied USB
drive or CD.

3. Install the appropriate software.

a. For Windows®: Double-click on the file with ".exe" appended to the name.

b. For Mac OS X®: Double-click on the file with ".pkg" appended to the name. Make
sure that the default "Install for all users on this computer” is selected as the
destination for the installed software. If "Install for me only" or "Install on a
specific disk" is selected, the software will not connect to the sensor.

4. Push Run in the new window.
The setup wizard starts.

Follow the on-screen instructions to install the software.
Push Connect in the Dashboard area or at the top of the UCI window.
If necessary, change the "Instrument Type" to the connected sensor.

Put a check in the "Try All Baud Rates" box.
The software automatically finds the correct baud rate.

9. Ifitis necessary to select the directory in which to store collected data, go to the UCI
menu, then Preferences.

10. Go to the General tab and push Browse to find or make the Default Data Directory
on the PC.
Data from the sensor is saved here.

11. Push OK.
12. Push Apply to store the settings in the sensor.
13. Push Start in the Dashboard area or use the icon under the UCI menu options.

© No o

- D

EOXJUm
The sensor operates and collects data.

14. Look at the data in the Time Series graph. The user can look at data in real-time for
each sensor that has power supplied, is connected and is in communication with the
software.

elp

» Put a check in the box next to "Time Axis" to push Zoom In and Zoom Out to
change the scale of time.

*  Put a check in the box next to "Range Axis" to push Zoom In and Zoom Out to
change the scale of the data.

+ To move the data in any direction, push the "Ctrl" key on the PC keyboard and
the left button of the mouse pointer at the same time.

15



Set up sensor and verify function

* To select a specific part of the data to zoom in on, pull the mouse pointer
diagonally.

+ Push Auto Range to see the data for each selected parameter. The software
adjusts the scale so that the data will always show.

+ Push Default Ranges to go back to the manufacturer-set default scale for each
parameter.

* Put a check in the box next to "Show Data Points" to see the value of the
collected data when the mouse moves over each point.

+ Push Select Sensors To Display to change the parameters to look at in the
Time Series graph.

15. Push Stop. The "Connection Mode" shows "Setup."

5.1 Batteries

5.1.1 Alkaline batteries

Twelve D-cell alkaline batteries are installed in the SeaFET by the manufacturer. The
user should verify that the batteries are installed correctly and supply the specified
voltage. Refer to Remove and replace alkaline batteries on page 28 for details about
how to change the batteries when necessary.

5.1.2 Install lithium batteries

Use only the batteries recommended by the manufacturer as replacements. Do not mix
chemistries, V-Ah, or new and used batteries.

The manufacturer ships the twelve lithium batteries for the SBE-37-SMP-ODO separately.
Do the steps below to install or replace the batteries. See also the "how to" video on the
manufacturer's website to do this procedure.

Table 2 Recommended lithium battery brands

SAFT LS-14500 (included) 3.6V, 2.6 Ah
Tadiran TL-4903 3.6V, 24Ah
Electrochem BCX85 series 3.9V, 2.0Ah

1. Make sure that the end flange and pressure housing are dry.
2. Use a 9/64" hex key to remove the two screws on the sides of the pressure housing.

3. Install these two screws into the sides of the end flange to start to loosen the end
flange.

4. Turn the end flange counter-clockwise to loosen it from the pressure housing.

then pull
up

[/

Twist

5. Pull gently to disconnect the battery wires in the end flange from the battery pack.

6. Use a lint-free tissue to remove any water from the O-ring surfaces inside the
pressure housing and end flange.

7. Use a 7/64" hex key to loosen the captured screw in the battery cover plate.

16



Set up sensor and verify function

8.
9.

10.

1.
12,
13.

14.
15.

16.
17.

18.

19.

Remove the battery pack from the pressure housing.
Turn the yellow cover plate counterclockwise to remove it from the battery pack body.

Move each of the two O-rings on the outside of the battery holder from the grooves.
It makes it easier to remove or insert batteries.

Examine the O-rings and surfaces for dirt, cuts, or other damage.
Clean or replace as necessary.

If necessary, remove the batteries in the pack.

Insert new batteries.

Make sure to alternate the positive (+) and the negative (-) ends on the batteries to
agree with the labels on the pack as they are installed.

Move the O-rings back into the grooves.

Align the pin on the yellow battery cover with the post hole in the battery pack
assembly.

Align the "D"-shaped part of the battery pack with the pins on the shaft.

Slowly move the assembly onto the housing. Push gently to connect the battery
assembly with the circuit board in the pressure housing.

Use a 7/64" hex key to tighten the captured screw on the yellow battery cover onto
the shaft in the pressure housing.

Important! Remember to attach the Molex connector on the end flange to the
connector on the top of the guide pylon in the pressure housing.
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20.

21.
22,

23.
24,

Examine the O-rings on the end flange. They must be pristine, with no lint or
scratches or chips.

+  Apply a small quantity of Parker Super O Lube® to any new O-rings.
Align the end flange holes with the holes in the pressure housing.

Carefully push the end flange into the pressure housing.
It may help to rotate the end flange so that the wires do not bend too much.

If necessary, use a 9/64" hex key to remove the two screws from the end flange.

Use a 9/64" hex key to install the two screws into the pressure housing of the sensor
again.
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Section 6 Deployment and recovery

Make sure that the screw-in boss seal is tightened or the sensor will flood and void the warranty.

MAGNETIC

Make sure that the SeapHOXx is submerged in water before operation to prevent damage to the
pump. The pump always operates when the SeapHOx takes a measurement. Before a
deployment, set the start time to occur after the sensor is submerged. The SeapHOXx does not use
a minimum conductivity value for the pump to operate.

The SBE-37-SMP-ODO has an internal pump that operates for one second each time the
sensor collects a sample. The internal pump has several advantages over sensors
without pumps:

* The pump flushes the water from the flow path after each sample and quickly moves
a new sample into the flow path so that conductivity and oxygen measurements are
more accurate.

+  Water does not flow freely through the flow path so it stays saturated with the anti-
fouling chemicals.

» The optical DO sensor is integrated in the flow path for better correlation with the
CTD measurement.

Operate the sensor in one of several modes:
Autonomous operation

» Operates at user-selected intervals (40-21600 seconds).
+ Transmits data in engineering units.
*  Operation sequence:

1. The pump operates

2. The sensor makes one measurement

3. The pump stops

4. The data is stored internally in the Deep SeapHOx

5. The sensor goes into a low power mode until the next sample is collected.

Polled operation

» Polled data collection is useful when the sensor is integrated with satellite, radio, or
wire telemetry equipment.

*  Operation sequence:

1. The pump operates on command
2. The sensor makes one measurement
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3. The pump stops
4. The sensor sends the data to the controller
5. The sensor goes into a low power mode until the next command to operate.

6.1 Configure sensor with deployment wizard

The deployment wizard in the UCI software makes it easy to set up and configure the
sensor for a specific deployment.

With the sensor connected to a power supply (or internal batteries if so equipped) and a
PC that has the UCI software installed, start the software, turn on the power supply, start
communication with the sensor and push Deployment Wizard in the Dashboard.

Autonomous operation mode

1.

6.

Push Synchronize SeaFET clock to computer. The sensor and the PC show the
same time. Put a check in the box to erase all of the data stored in the sensor and set
the event counter to 0 when the deployment starts.

Set the date and time for the sensor to start data collection.

Transmission: put a check in the box to send collected data in real time to a
connected controller. Data is still stored in the sensor if this box does not have a
check in it.

Pump Settings: put a check in the box to enable operation of an external pump.
Values can be between 0-255. If set to 0, the pump will operate continuously.

Calculate Battery Endurance. This calculation uses an estimate of the voltage of
new batteries. It does not measure voltage directly.

a. Enter the temperature of the water in which the sensor will be deployed.
b. Enter the sample interval (40-21600).
Make a deployment report to see sensor statistics, calibration values, and settings.

Polled (controlled) operation mode

1.

4,

Push Synchronize SeaFET clock to computer. The sensor and the PC show the
same time. Put a check in the box to erase all of the data stored in the sensor and set
the event counter to 0 when the deployment starts.

Current Output Format shows the order of the data values from the sensor.

Calculate Battery Endurance. This calculation uses an estimate of the voltage of
new batteries. It does not measure voltage directly.

a. Enter the temperature of the water in which the sensor will be deployed.
b. Enter the polled interval (1-86400).
Make a deployment report to see sensor statistics, calibration values, and settings.

6.2 Real-time data collection

Real-time data collection is only possible when the sensor is configured to output data
with every sample collected. Go to Sensor, SeaFET, SeaFET Settings to change this
setting to transmit data in real-time under the Data tab.

6.2.1 Start data collection

1.
2,
3.
4,

Make sure that the sensor has power supplied and is connected to the software.
Make sure that there is a check in the box at "Transmit Data in Real Time."
Make sure that the "Output Format" is as selected.

Push Start.
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6.2.2 Look at collected data

The user can monitor data in the Real Time Data or the Time Series graph. Information
about the data, such as error statistics, shows in the Acquisition Monitor, and the
collected data is saved to a file on the sensor.

1.

The Real Time display is continuously updated to show the most recent data
collected by the sensor.

Look at the data in the Time Series graph. The user can look at data in real-time for
each sensor that has power supplied, is connected and is in communication with the
software.

» Put a check in the box next to "Time Axis" to push Zoom In and Zoom Out to
change the scale of time.

« Put a check in the box next to "Range Axis" to push Zoom In and Zoom Out to
change the scale of the data.

* To move the data in any direction, push the "Ctrl" key on the PC keyboard and
the left button of the mouse pointer at the same time.

* To select a specific part of the data to zoom in on, pull the mouse pointer
diagonally.

+ Push Auto Range to see the data for each selected parameter. The software
adjusts the scale so that the data will always show.

» Push Default Ranges to go back to the manufacturer-set default scale for each
parameter.

* Put a check in the box next to "Show Data Points" to see the value of the
collected data when the mouse moves over each point.

* Push Select Sensors To Display to change the parameters to look at in the
Time Series graph.

Select the View menu, then Acquisition Monitor (or push Error Details on the Real
Time Data window. Use this window to see when and why there are errors in the
data.

6.2.3 Save real-time data
The sensor has sufficient internal memory to save months of data.

oo bd=

5.

Make sure that the sensor is connected to the software.
Push Start.
From the main menu, select View, then Data Collection.

Push Start.
The PC starts to save the data collected by the sensor.

* To enable "Auto Save Duration," put a check in the box and specify a time to stop
the data from being saved.

* To enable "Repeat Auto Save after Interval," put a check in the box and specify a
time interval after which the data will be saved.

To stop data from being saved to the PC, push Stop.

6.2.4 Configure data file headers

The user can add custom headers to data files in addition to the default OPERATOR,
EXPERIMENT, and COMMENT static headers.

hoobd=

Select the Sensor menu, then Advanced, then Data File Header.
Push Add.

Double-click the HEADER _ID row to enter a custom header.
Push OK.
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5. Toremove a custom header, select the row to remove and push Remove.

6. Put a check in the "Prompt" box so that the software will ask for input of the header
record values whenever data collection is started.

6.3 Recover sensor from deployment

If the user thinks that a sensor has water in the pressure housing: Disconnect the
sensor from any power supply. Put on safety glasses and make sure that the sensor is
pointed away from the body and other people. In a well ventilated area, use the purge
port (if the sensor is so equipped), or very SLOWLY loosen the bulkhead connector to
let the pressure release.

If the user thinks that the batteries have leaks, pressure may have built up inside of the
pressure housing. Follow ESD protocols to release internal pressure. Put on safety
glasses and protective gloves and make sure that the sensor is pointed away from the
body and other people. In a well ventilated area, very SLOWLY loosen the bulkhead
connector to release the pressure. Keep away from heat, sparks, flame, and other
sources of ignition. Do not smoke.

ACAUTION

The pressure housing contains Electrostatic Discharge (ESD) sensitive parts and
assemblies that are susceptible to damage from ESD. Follow ESD protocols:

»  Put on protective eye wear before you open the pressure housing.
‘ *  Any electrostatic charge on the body of the human operator must be released
‘E \ before the pressure housing is opened: put a hand on a grounded surface, or
better, wear a grounded antistatic wrist strap.
2 * At a minimum, wear short-sleeved antistatic clothing, such as cotton, or better,
wear an antistatic smock for this service activity. Do not wear a sweater, fleece or
polyester-based clothing.
* Ata minimum, use a workstation with a wood or metal tabletop, or better, a
tabletop that dissipates static. Do not use a workstation with a synthetic or
polymeric-based tabletop.

NOTICE

Do not let the sensing elements get dry. If the sensor will not be deployed immediately, put the wet
cap in place and fill with clean seawater.

Do not leave the sensor in direct sun. Heat over 35 °C can cause damage to the sensor.

Do not let the potassium chloride (KCI) gel or the wet cap filling solution freeze. This will damage
the DuraFET and void the warranty.

When the sensor is removed from the water after a deployment:

1. Use the software to turn off the sensor.

2. Disconnect the deployment Y-cable.

3. Flush the bulkhead connector, end flanges, and pressure housing with fresh water.
4

Completely dry the bulkhead connectors, then attach the dummy plugs and lock
collars.
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5. Before you put the Deep SeapHOx into storage, make sure it is clean. Refer to Clean
electrode surfaces on page 27 for details.

6. Keep the sensor in a cool, dry place (2-35 °C) until the next deployment.
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Section 7 Transmit and process data

Data that is collected and stored by sensors must be transmitted to a PC to be processed
into a human-readable format. The data in an .sbsdat file is binary. When you use the
software to transmit the data, it is converted to a human-readable comma-separated
value (.csv) file.

1. Push Transmit Data in the Dashboard area.
The Transmit Data window shows.

* Information in the Memory Summary lets the user see the available data storage
in the sensor.

+ "Bytes" is the amount of memory in use.

+ "Samples" is the number of samples the sensor has collected and stored.

* "Free Samples" is the number of samples the sensor can store.

+ "Sample Length" is sensor-specific and shows the length of each data record
that the sensor stores.

2. Inthe "Transmit Type" drop-down menu in the Data Transmit Options area, select
either "All Data" or "Block size (bytes)."

+ "All Data": all data stored in the sensor is transmitted to the PC in both .csv
and .sbsdat file types.
+ "Sample Number Range": a user-specified range of samples. Select the specific
samples in the Sample Number Range area.
3. Inthe Data Transmit area, the software automatically selects the fastest baud rate to
use to transmit data, which is typically115200.
The software temporarily increases the sensor's baud rate to upload data more
quickly. After the transmission is complete, the software changes the baud rate to the
default for the connected sensor.
4. Inthe CSV Format Options area, specify either the "UTC" or "Local" time stamp.

5. Inthe Output CSV Data File area, type a new file name or use the automatically
generated file name.

6. Push Transmit.

* The data is transmitted to the PC.

* The software transmits a raw .sbsdat file and automatically converts the data to a
readable .csv file type.

* The Transmit Progress window shows the status of the file transmission and
conversion.

* The default is a check in the boxes for "Show Data when Conversion Completed”
and "Close this Dialog when Conversion Completed.”

7.1 Output formats

Default output format

OutputFormat=1 is data in decimal format, converted to engineering units.

Order in which the parameters show in the output:

FrameSync, timestamp, sample number, data error flag, temperature,
pH external, Vrs ext, pressure, salinity, conductivity, oxygen,
internal relative humidity, internal temperature

Example output:

SSPHOX00281, 2018-05-01T07:50:23, 10, 0000, 23.1361, 4.9494,
23.1114, 0.074, 0.1l646, 0.03289, 5.741, 42.3, 23.6

Output format used by manufacturer

OutputFormat=0 is raw data in decimal format.
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Order in which the parameters show in the output:

FrameSync, timestamp, data error flag, temperature, Vrs ext, pH
temperature, Vk, Ib, Ik, pressure, pressure temperature,
conductivity, oxygen phase, oxygen temperature, internal relative
humidity, internal temperature

Example output:

DSPHOX00113,2020-08-12T11:48:23, 0000, 474165, 5136915, 5085728,
8378529, 8383169, 525146, 1205, 5759.352, 19.285, 1.013468, 21472,
19648

7.2 Export data to .csv or MS Excel format

Data from the sensor can be saved to either a comma-separated (.csv) file or a
Microsoft® Excel file with a local or UTC time stamp. Use the software to transmit data
from the sensor and then export that data to a human-readable format.

From the Data menu, select Export Stored Data.

Push Browse to find the file to export.

Select the file from the list.

Push Open.

Push Next. The current output format shows (all sensors but SUNA).
Push Next. Select the options for the file to export:

o9k owbd=

a. Select either "Excel Workbook" or "Comma Separated Values" in Export File
Format.

b. Select either the "UTC" or "Local" time stamp in Format Options.
7. Push Browse to select the directory in which the exported data will be saved.
8. Push Finish.

7.3 Show data from the sensor

Go to the Data menu and select the applicable sensor.
Push Show Data from Sensor.

Select the data file to look at.

Push Open. The data shows in the Time Series graph.

Ao N-=

7.4 Erase data stored in sensor

Sensors will append data as it is collected. If the memory is full, new data is saved over
the oldest data and will continue to do that until the memory is erased. This operation
erases all data stored in the sensor. It is not possible to select which data to erase.

Select the Sensor menu item.

Select the connected sensor.

Select Advanced.

Select Erase Data.

Push OK.

Push OK when the status in Clear Data Progress is 100%.

ok wbd-=
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Section 8 Maintenance

If the user thinks that a sensor has water in the pressure housing: Disconnect the
sensor from any power supply. Put on safety glasses and make sure that the sensor is
pointed away from the body and other people. In a well ventilated area, use the purge
port (if the sensor is so equipped), or very SLOWLY loosen the bulkhead connector to
let the pressure release.

Q glasses and protective gloves and make sure that the sensor is pointed away from the

If the user thinks that the batteries have leaks, pressure may have built up inside of the
pressure housing. Follow ESD protocols to release internal pressure. Put on safety

body and other people. In a well ventilated area, very SLOWLY loosen the bulkhead
connector to release the pressure. Keep away from heat, sparks, flame, and other
sources of ignition. Do not smoke.

ACAUTION

‘ *  Any electrostatic charge on the body of the human operator must be released
‘E \ before the pressure housing is opened: put a hand on a grounded surface, or

* At a minimum, wear short-sleeved antistatic clothing, such as cotton, or better,
i)

The pressure housing contains Electrostatic Discharge (ESD) sensitive parts and
assemblies that are susceptible to damage from ESD. Follow ESD protocols:

*  Put on protective eye wear before you open the pressure housing.

better, wear a grounded antistatic wrist strap.

wear an antistatic smock for this service activity. Do not wear a sweater, fleece or
polyester-based clothing.

* At a minimum, use a workstation with a wood or metal tabletop, or better, a
tabletop that dissipates static. Do not use a workstation with a synthetic or
polymeric-based tabletop.

Do not leave the sensor in direct sun. Heat over 35 °C can cause damage to the sensor.

Use only the batteries recommended by the manufacturer as replacements. Do not mix
chemistries, V-Ah, or new and used batteries.

8.1 Clean electrode surfaces

Clean the electrode surfaces after a deployment and before the sensor is put in storage.

1.
2,

o

Remove the cap or anti-fouling guard that is attached to the sensor.

Flush the electrodes with warm tap water, clean seawater, or high-purity isopropyl
alcohol (90% or higher) to remove particulates.

Use a lint-free swab and tissue to carefully scrub away any fouling. Make sure you do
not scratch the face of the ISFET chip.

Clean around the base of the external reference.

Use a lint-free tissue to carefully dry the area.

To remove other types of fouling:

+ Oily deposits: use a household cleaner such as Joy® or Windex® or a laboratory

soap such as Sparkleen® or Detergent 8®.
* Mineral deposits: use diluted hydrochloric acid.
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7.
8.

Rinse thoroughly with clean seawater or tap water.
Use lint-free wipes or cotton swabs to gently dry the electrode.

8.2 Remove or attach mounting hardware

When an SBE-37-SMP-ODO is attached to a SeaFET it operates as a SeapHOx. There
are two brackets that secure the SeaFET and the SBE-37-SMP-ODO together so that
they can operate as a SeapHOX. If it is necessary to remove them, do the steps below.

aprwDbd-=

® N

Put the sensors on a table to remove or attach the mounting brackets.

Use a 3/16" hex key to loosen the screws on each bracket that secure the SeaFET.
Use a 5/32" hex key to remove the three screws that secure the flow cells.

Remove the flow cells.

Carefully move the SeaFET out of the brackets.
Make sure not to scratch the housing.

If it is necessary to move the bracket on the SBE-37-SMP-ODO to clean the
conductivity cell, use a 3/16" hex key to loosen the screws on each bracket that
secure the sensor.

Slide the bracket out of the way.

To install the sensors in the brackets again:

Move the brackets onto each sensor in the positions shown above.
Use a 3/16" hex key to tighten each screw.

Remove the two red plugs.

Attach the flow cells and attach the cap again with the 5/32" screws.

aooow

8.3 Remove and replace alkaline batteries

If the user thinks that a sensor has water in the pressure housing: Disconnect the
sensor from any power supply. Put on safety glasses and make sure that the sensor is
pointed away from the body and other people. In a well ventilated area, use the purge
port (if the sensor is so equipped), or very SLOWLY loosen the bulkhead connector to
let the pressure release.

ﬁ glasses and protective gloves and make sure that the sensor is pointed away from the

If the user thinks that the batteries have leaks, pressure may have built up inside of the
pressure housing. Follow ESD protocols to release internal pressure. Put on safety

body and other people. In a well ventilated area, very SLOWLY loosen the bulkhead
connector to release the pressure. Keep away from heat, sparks, flame, and other
sources of ignition. Do not smoke.
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ACAUTION

The pressure housing contains Electrostatic Discharge (ESD) sensitive parts and
assembilies that are susceptible to damage from ESD. Follow ESD protocols:

«  Put on protective eye wear before you open the pressure housing.

‘ *  Any electrostatic charge on the body of the human operator must be released
‘ﬁl\ before the pressure housing is opened: put a hand on a grounded surface, or

better, wear a grounded antistatic wrist strap.
* At a minimum, wear short-sleeved antistatic clothing, such as cotton, or better,
wear an antistatic smock for this service activity. Do not wear a sweater, fleece or
polyester-based clothing.
« At a minimum, use a workstation with a wood or metal tabletop, or better, a
tabletop that dissipates static. Do not use a workstation with a synthetic or

polymeric-based tabletop.

Replace the batteries in the SeaFET when necessary. Use the sensor Dashboard in the
software or use the magnetic switch to make sure that the batteries have sufficient power
for a deployment. Refer to Install lithium batteries on page 16 for details about batteries in
the SBE-37-SMP-ODO.

Table 3 Required tools and supplies

8/32" thumb screw

flat head screwdriver

5/32" hex wrench

2 new desiccant packs or sealable plastic bag to store the packs removed from the sensor

1/4" socket driver

12 new alkaline D-cell batteries

Make sure that the flow cell is attached to the sensing elements.
Loosen the boss seal screw.
Use a 5/32" hex wrench to remove the three 10-31 x 3/8" screws from the end flange.

Insert a flat head screwdriver into the slot between the pressure housing and the end
flange.

el

5. Loosen the end flange with the screwdriver until the end flange can be pulled from the
pressure housing with one hand.
A safety line attaches the end flange to the battery plate to keep the battery connector
wires attached.
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6. Press the locking tab on the white end flange connector to disconnect and gently pull
it out.

7. Remove the desiccant packs and put them in a sealed bag.
8. Remove the two ¥4" nuts that hold the battery plate:

Loosen and remove
2 x 1/4" nuts

*  When batteries are installed, the battery plate compresses six springs that hold
the batteries. Make sure to loosen the nuts equally—loosen one a few turns, then
the other—so that the battery plate does not lock.

9. Remove the batteries.
10. Follow the polarity labels and install new batteries.
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1.
12,

13.

14.

15.
16.
17.
18.

+ Change all of the batteries. Do not mix used and new cells.

* Do not mix battery chemistries. The manufacturer recommends industrial 1.5V
alkaline D-cells.

Examine, clean, and if necessary, lubricate the O-rings on the end flange.

Examine and clean the surface on the inside of the battery compartment where the
O-rings sit.

Replace the desiccant packs.

The old ones can be used again, but the manufacturer recommends that the user
install new packs.

Put the battery plate into position and tighten the two nuts equally until the battery
plate is flush with the white connector.

Connect the battery connector. Make sure that it "locks" in the receptacle.
Install the end flange. Make sure that the wiring is not pinched.

Use a 5/32" hex wrench to install the three 10-31 x 3/8" screws again.
Tighten the boss plug screw.
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19. Connect the sensor to the software and turn on the internal batteries.
The voltages in the sensor Dashboard for new batteries are 12V for the Main Battery
Voltage and 6V for the Isolated Circuit Voltage. If they are not, open the sensor and

correct the problem.
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8.4 Install batteries

Explosion hazard. If the batteries are not installed correctly, explosive gases can be
released. Make sure that the batteries are of the same approved chemical type and are
inserted in the correct orientation.

If the user thinks that a sensor has water in the pressure housing: Disconnect the
sensor from any power supply. Put on safety glasses and make sure that the sensor is
pointed away from the body and other people. In a well ventilated area, use the purge
port (if the sensor is so equipped), or very SLOWLY loosen the bulkhead connector to
let the pressure release.

If the user thinks that the batteries have leaks, pressure may have built up inside of the
pressure housing. Follow ESD protocols to release internal pressure. Put on safety
glasses and protective gloves and make sure that the sensor is pointed away from the
body and other people. In a well ventilated area, very SLOWLY loosen the bulkhead
connector to release the pressure. Keep away from heat, sparks, flame, and other
sources of ignition. Do not smoke.

ACAUTION

s

The pressure housing contains Electrostatic Discharge (ESD) sensitive parts and
assembilies that are susceptible to damage from ESD. Follow ESD protocols:

«  Put on protective eye wear before you open the pressure housing.

* Any electrostatic charge on the body of the human operator must be released
before the pressure housing is opened: put a hand on a grounded surface, or
better, wear a grounded antistatic wrist strap.

« At a minimum, wear short-sleeved antistatic clothing, such as cotton, or better,
wear an antistatic smock for this service activity. Do not wear a sweater, fleece or
polyester-based clothing.

* At aminimum, use a workstation with a wood or metal tabletop, or better, a
tabletop that dissipates static. Do not use a workstation with a synthetic or
polymeric-based tabletop.

The manufacturer ships the 12 lithium batteries for the sensor separately. Do the steps
below to install or replace the batteries. Also see the "how to" video on the manufacturer's
website to do this procedure.

Do not ship assembled battery packs Lithium batteries are packaged in heat-sealed plastic and bubble-wrap.
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Table 4 Recommended lithium battery brands

SAFT LS-14500 (included) 3.6V, 2.6Ah
Tadiran TL-4903 3.6V, 24Ah
Electrochem BCX85 series 3.9V, 2.0Ah

1.
2,
3.

1.
12,

13.
14.

Make sure that the end flange and pressure housing are dry.
Use a 9/64" hex key to remove the two screws on the sides of the pressure housing.

Install these two screws into the sides of the end flange to start to loosen the end
flange.

Turn the end flange counter-clockwise to loosen it from the pressure housing.
Pull gently to disconnect the battery wires in the end flange from the battery pack.

Use a lint-free tissue to remove any water from the O-ring surfaces inside the
pressure housing and end flange.

Use a 7/64" hex key to loosen the captured screw in the battery cover plate.
Remove the battery pack from the pressure housing.
Turn the yellow cover plate counterclockwise to remove it from the battery pack body.

. Move each of the two O-rings on the outside of the battery holder from the grooves.

It makes it easier to remove or insert batteries.

If necessary, remove the size AA batteries in the pack.

Insert new batteries.

Make sure to alternate the positive (+) and the negative (-) ends on the size AA
batteries to agree with the labels on the pack as they are installed.

Move the O-rings back into the grooves.

Align the pin on the yellow battery cover with the post hole in the battery pack
assembly.
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15. Align the "D"-shaped part of the battery pack with the pins on the shaft.

16. Slowly move the assembly onto the housing. Push gently to connect the battery
assembly with the circuit board in the pressure housing.

17. Use a 7/64" hex key to tighten the captured screw on the yellow battery cover onto
the shaft in the pressure housing.

18. Attach the Molex connector on the end flange to the connector in the pressure
housing.

v,
r

19. Examine the O-rings on the end flange. They must be pristine, with no lint or
scratches or chips.
+  Apply a small quantity of Parker Super O Lube® to any new O-rings.

20. Align the end flange holes with the holes in the pressure housing.

21. Carefully push the end flange into the pressure housing.
It may help to rotate the end flange so that the wires do not bend too much.

22. If necessary, use a 9/64" hex key to remove the two screws from the end flange.

23. Use a 9/64" hex key to install the two screws into the pressure housing of the sensor
again.

8.5 Remove or replace conductivity cell devices

AF24173 anti-fouling devices contain bis(tributyltin) oxide. Wear rubber or latex gloves and eye
protection to replace these devices on the sensor if it is so equipped. Wash hands with soap and
water when finished.

Read the precautions on the product label.

It is a violation of US federal law to use this product in a manner that is inconsistent with its label.
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Sensors equipped with conductivity cells have a subassembly with a holder for either an
anti-fouling device or a blank device. Make sure to remove the device to thoroughly flush
the conductivity cell. Install the device again after the cell is clean so that the conductivity
cell operates correctly. (The steps below are from the SBE-37 MicroCAT.)

Table 5 Conductivity cell devices

AF24173 anti-fouling device Blank device

1. If necessary, remove the yellow protective plugs.
2. Remove the two screws that connect each device cup to the conductivity cell guard.

3. Remove the four Phillips screws that attach the conductivity cell guard to the pressure
housing and carefully remove the cell guard.

I:h:m:lll{:ll'll'lit!.I
cell guard

Shorter

, screw

Remove SCrows
(both sides,
4 101M)

Loinger
BEFaw

4. Remove the protective plug from the device holder.
5. Use a 5/8-inch socket wrench to unscrew the device cap from the device cup.

| ¥ 8

6. Remove the AF24173 or the blank device from the cup.

7. Use a toothpick to lift each of the devices out of the holder. If necessary, use needle-
nose pliers to carefully break up the AF24173 device.

Option Procedure
To deploy Insert new devices into the holders, then install the cap onto the cup. Do not
sensor tighten too tight.

Attach the copper assembly to the sensor again.

To clean or Do not install new anti-fouling devices. Do install the blank device. Install

store sensor the protective plug. Make sure to remove the plug before the next
deployment or pressurization of the sensor. Damage to the conductivity
cells can be caused if the plugs are not removed.

8. Attach the conductivity cell guard again.
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8.6 Clean flow path

Bleach is caustic. Wear nitrile gloves and safety glasses and work in a well ventilated area to use
bleach. Wash hands after use.

ACAUTION

Do not mix bleach with water > 1 PSU salinity or let bleach into a sensor that has not been flushed
with clean, fresh (< 1 PSU) water.

The manufacturer recommends that the user thoroughly clean the flow path before and
after a deployment to make sure that the sensor continues to collect accurate, high-
quality data. Correct maintenance of the flow path is critical for the multi-parameter
measurement capabilities.

1. Remove the pH sensor (if so-equipped) and store it in the white plastic holder with
KCI solution or de-ionized (DI) water if non-ionic surfactant or bleach is necessary to
clean the flow path. The pH sensor can stay installed on the sensor if DI water is
used.

2. Do not expose the pH sensor to air for longer than a few minutes. Refer to "Prepare
pH sensor for storage" for details to remove the pH sensor.

3. If necessary, remove the copper assembly and anti-fouling or blank devices from the
sensor.

4. Use a 3/16-inch hex wrench to remove the flushing port plug, a ¥4-20 x 1 inch socket
head screw.
Supplies:

* 500 ml bottle of DI water

+ Container for waste water

+  Container for sensor

» De-ionized or distilled water. If unavailable, use fresh tap water. Do not use
shipboard fresh water because it can have traces of oil in it.

* Non-ionic surfactant. The manufacturer supplies this with each sensor. ltis a
secondary alcohol ethoxylate, a non-ionic detergent that is biodegradable. Make
sure that any alternative detergent that is used is scientific grade, with no colors,
perfumes, glycerins, lotions, etc.

+ Bleach mixed 50:1—Household bleach is usually 4—7% (40,000-70,000 ppm)
sodium hypochlorite with stabilizers.

+ Part number 50087, the manufacturer-supplied kit to clean the plumbing.

Part number

Description

30384

Tygon tube, 7/16 inch ID, 1/16 inch wall

30385 Tygon tube, Y4 inch ID, 3/8 inch OD, 1/16 inch wall
30521 60 cc syringe

311244 Female Luer thread to %4 inch ID tubing barb
311249 Nylon reducer union, %2 to ¥4 inch
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Procedure notes:

Use warm, 40 °C water and 1% non-ionic surfactant to flush the flow path for one
minute.

It may be necessary to do these steps up to five times to clean the flow path.

If there is bio-fouling on the sensor it may be necessary to fill the flow path with the
non-ionic surfactant solution for approximately 12 hours to loosen debris.

Make sure to remove the blank or anti-fouling device if necessary.

Keep the plug to install again.

Put the instrument in a container with the bulkhead connector face-up.

If a cleaning solution is necessary, pull approximately 30 ml into the syringe.
Attach the syringe to the tubing, PN 30385.

Push the syringe plunger to fill the sensor flow path until 3-5 cm of solution shows in
each tube.

Push and pull the plunger to mix the solution in the flow path. Do this 2—-3 times.

. Drain the solution from the sensor into a waste container. Push the syringe plunger to

help remove all of the solution from the sensor.

Remove the tubing and shake the sensor.

If the flow path is still not clean, do the above steps again with the bleach solution.
Flush the flow path with DI water.

Install the flushing port plug again.

Install either the blank or AF24173 device again.
The sensor is ready for a functional test in the laboratory or a deployment.
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8.7 Examine O-rings

Do not use petroleum-based lubricants on O-rings. It will cause damage to the O-rings.
Damaged O-rings can cause the sensor to flood and make it unserviceable.

Examine the O-rings on the sensor every time they are exposed—on the connector end
flange and other parts. O-rings must be pristine. If there is any question about whether an
O-ring is clean and undamaged, replace it with a new one.

Dry the O-rings and O-ring grooves with a lint-free cloth or tissue.
Examine each O-ring to make sure there is no damage, dirt, lint or hair on it.
Replace an O-ring if necessary.

Apply a small quantity of silicone-based Parker Super O Lube® or Dow Corning® high
vacuum grease to each O-ring.

oo bd=

*  The lubricant helps the O-ring move into its groove with no twist, which can
compromise the seal.

* Do NOT use petroleum-based lubricants on any O-ring.

8.8 Clean bulkhead connectors

Do not use WD-40® or petroleum-based lubricant on bulkhead connectors. It will cause damage to
the rubber.

Damaged connectors can cause a loss of data and additional costs for service.
Damaged connectors can cause damage to the sensor and make it unserviceable.
Use silicone-based lubricants only.

Examine, clean, and lubricate bulkhead connectors at regular intervals. Connectors that
are not lubricated increase the damage to the rubber that seals the connector contacts.
The incorrect lubricant will cause the failure of the bulkhead connector.

1. Apply isopropyl alcohol (IPA) as a spray or with a nylon brush or lint-free swab or
wipes to clean the contacts.

Flush with additional IPA.

Shake the socket ends and wipe the pins of the connectors to remove the IPA.
Blow air into the sockets and on the pins to make sure they are dry.

Use a flashlight and a magnifying glass to look for:

Al

Any corrosion.

Cracks, scratches, or other damage on the
rubber pins or in the sockets.

39



Maintenance

Separation of the rubber from the pins.

Swelled or bulging rubber pins.

6. Use a silicone-based lubricant on each of the contacts of the bulkhead connector.
The manufacturer recommends any of the products listed below.

+  3M™ Spray Silicone Lubricant (3M ID# 62-4678-4930-3). Make sure to let it dry.
+  Dow Corning Molykote® Il Compound (DC Ill)

«  Dow Corning High Vacuum Grease® (DC 976 V)

+ Dow Corning 4 Electrical Insulating Compound® (DC 4)

+  Dow Corning Molykote 44 High Temperature Grease® (DC 44)

Use a finger to put a small quantity of 100% silicone grease or spray in the sockets or
on the pins. Use the mating plug or cable to help distribute the lubricant. Do not use
too much lubricant, as that will prevent a good seal.

7. Connect the connectors.
8. Use a lint-free wipe to clean any unwanted lubricant from the sides of the connectors.

8.9 Prepare sensor for storage

8.9.1 Store CTD

When the plumbing is clean, the sensor can be prepared for storage:

* Make sure the anti-fouling devices are not installed.
* Make sure there is a dummy plug and lock collar attached to the bulkhead connector.

For short-term storage up to a week, make sure to put the manufacturer-supplied colored
plugs on the intake and exhaust plumbing ports.
For long term storage:

» Attach one end of a Tygon hose section to the exhaust port, and the other end to the
intake port to isolate the conductivity cell plumbing.

« Attach the yellow protective label over the intake and exhaust ports.

E
Fr ATTENTION:

8.9.2 pH sensor storage

Long-term storage

Make sure that the sensor and the electrode are clean and completely dry before storage.
Dry electrodes reduce the chances that biofouling will occur on the storage cap. The
sensor can be put in storage with or without the DD-size batteries installed.

Note that the conditioning of the electrodes only occurs when the sensor is wet. The
electrodes must have power supplied to maintain their bias.
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The manufacturer recommends that the user fill the storage cap with seawater and make
sure the DD-size batteries are installed two to three days before a deployment. This lets
the sensor bias and condition so that it is ready to collect data correctly from the start. If it
is not exposed to seawater in the storage cap two to three days before deployment, the
electrode will become conditioned within the first few days of a deployment.

Short-term storage
Fill the storage cap with seawater and make sure DD-size batteries are installed. This will

keep the bias and conditioning of the electrode. Make sure that new batteries are
installed before the next deployment.

8.10 Calibration

The manufacturer calibrates every sensor to known conditions and measures the
response of the sensor. Calibration coefficients are calculated and are used to get
engineering units.

8.10.1 Conductivity

The conductivity sensor has a fixed resistor in parallel with the cell. When the cell is dry
and in air, the output of the sensor is a frequency that is a reflection of the fixed resistor.
This value is on the Calibration Certificate and should remain stable (within 1 Hz) over
time.

The calibration changes as a result of fouling in the cell by chemical or biological
deposits. Because of this, the long-term accuracy depends on how clean the cell is. The
manufacturer recommends that the user has the conductivity sensor calibrated before
and after a deployment, but also after the sensor has been deployed in contaminated
water.

8.10.2 Temperature

8.10.3 Pressure

As the thermistor element ages during the first year, the calibration of temperature sensor
changes by a few thousandths of a degree. Change is less in subsequent years.
Environmental conditions do not have much effect on the calibration.

The strain-gauge pressure sensor has an initial static error band of 0.05%. Pressure
sensors show most of their error as a linear offset from zero. Note that the pressure
sensor is an "absolute" sensor, so the raw data includes the effect of atmospheric
pressure of 14.7 psi. Engineering units, however, are relative to the ocean surface. The
sensor uses the equations below to convert psia:

P (db) = P (psi) = P (psia) - 14.7

P (dbar) = [P (psia) - 14.7] x 0.689476

The manufacturer recommends that the user applies the offset calibration coefficient to

make small corrections to the pressure sensor calibration. Compare the pressure values
to a barometer.

1. Let the sensor equilibrate in a constant temperature bath for at least 5 hours in the
orientation in which it will be deployed.

Start the software.
Set the pressure offset to 0.0 (POffset=0).
Set the output format to converted decimal (OutputFormat=1).

Set the pressure output to yes (OutputPress=y), and pressure units to decibars
(SetPressUnits=0).

Take 100 samples and transmit data (TSN:100).

7. Compare the sensor output to what a barometer at the same elevation as the
pressure sensor port shows.

o Rh~wDd

o
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* Calculate the offset: the barometer value - pressure sensor value.
8. Set the calculated offset (POffset=).

8.10.4 Optical Dissolved Oxygen

The primary cause for a change in calibration in the optional ODO sensors is bio-fouling
of the optical window from chemical or biological contamination. The manufacturer
recommends that the user cleans the optical window at regular intervals and sends the
ODO for calibration when it has been contaminated by oil or biological material.

The secondary cause of ODO calibration change is photobleaching of the sensor film. If
the ODO sensor is disconnected from the main sensor body, make sure to keep the
sensor film out of direct sunlight. Every measurement puts short wavelength light on the
film that degrades the film over time. The manufacturer recommends that the user send
the ODO for calibration when the memory in the main sensor is full, approximately
300,000-500,000 samples.

8.10.5 Manufacturer pH calibration

The manufacturer recommends that the user return the sensor annually for calibration to make
sure it gives the highest level of accuracy for both pH calculation and re-processed data. The
external reference electrode is replaced as needed.

Calibration coefficients are stored in the sensor and are used with an on-board
temperature measurement and the user-selectable salinity constant to calculate pH from
the cell voltage potentials. The calculated pH value shows in each data frame sent from
the sensor.

Calibration coefficients are written to the header section of every raw .sbsdat data file that
uploaded from the sensor. The software uses these coefficients to re-process data.

8.10.6 Verify calibration

Do not use NIST-type buffers with the sensor to check accuracy. The chemistry of those buffers is
not appropriate for marine pH measurements and can damage the external reference electrode.

The manufacturer recommends that the user monitor the accuracy of the calibration at
regular intervals. Compare the calculated pH values with independent pH data that is
collected just before and after a deployment, either in situ or from direct measurements of
a primary standard under temperature-controlled conditions.

One procedure for pre- and post-deployment checks is to use a sample of natural
seawater, preferably from the deployment location, and spectrophotometry. The sensors
require 20—40 psu.

1. Fill the flow cell with the sample seawater. Make sure there are no bubbles on the
face of the ISFET chip. Close the opening and update the stored salinity value with
the sample salinity value: in the software, go to Sensor, SeaFET, SeaFET Settings,
then Processing to enter the updated sample salinity value.

2. Make sure the sensor and a bottle of the additional sample is at a constant
temperature in a bath (e.g. overnight).

3. Flush the flow cell with the sample seawater and then fill the flow cell. Return the
sensor to the bath. Record data until the values are stable and similar to the expected
values. Once the seawater has been measured, flush the flow cell again with sample
seawater.

*  For deployment within 1-2 weeks, fill the cell completely with the sample
seawater, then close.
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*  For deployment after 2 or more weeks, the manufacturer recommends that the
sensor be stored dry and then reconditioned with natural seawater, preferably
from the deployment site, 3—5 days before it is deployed.
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Section 9 Reference

9.1 Terminal program setup and use

If necessary, use a terminal program to set up and operate the sensor.

Use the test cable to connect the sensor to the PC and a 12V power supply.
Start a terminal emulator program such as HyperTerminal® or Tera Term.
Select "Serial" for the type of connection.

Set up the connection at 19200 (default), 8 bits, no parity, 1 stop bit, flow control:
none.

hoobd=

9.2 Terminal commands

This is a reference for advanced users. The values of these commands are stored in the
sensor until the user changes them. Notes about terminal commands are listed below.

+ Commands are not case-sensitive.

* Use "Enter" to store a command.

* The sensor sends an error message if a command is invalid.

* TheargumentY and 1 are both "Yes" and N and 0 are both "No." For example,
OutputSal=y and OutputSal=1 are equivalent.

» If there is no communication with the sensor for 2 minutes, it goes into a low power
mode. Use "Enter" to start communication again.

« Push the "Esc" key, then "Enter" to stop the sensor as it sends data.

» If the user sent StartNow (autonomous mode) and the sensor is in operation or in
standby, the user can use the Status commands, TS, TPS, SL, QS, and Stop. For
example, if the user sends a DS to see status data, the sensor completes the current
measurement and then responds to the command. If OutputExecuted=Y, the sensor
will send "executing" messages until the measurement is complete.

» If the user sent StartLater (autonomous mode) and the sensor is in operation or in
standby, the user can use the Status commands, TS, TPS, SL, QS, and Stop. To
send other commands, enter the Stop command, then enter any other commands,
and send StartLater again.

Status
GetCD show configuration
GetSD show status
GetCC show calibration coefficients
GetEC show event counter
ResetEC reset event counter
GetHD show hardware
Help shows list of available commands
DS show status and configuration
DC show calibration coefficients

General setup

DateTime=x set clock.
Format is mmddyyyhhmmss
BaudRate=x RS232 rates. Default is 19200. 600*, 1200*, 2400*, 4800, 9600, 19200, 38400, 57600, 115200.

*available only if no oxygen sensor is installed.
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OutputExecutedTag=x

x=Y: show XML executing and executed tags. x=N: do not show

TxRealTime=x

x=Y: send real-time data during autonomous operation or in serial line sync mode. x=N: do not send

QS

puts sensor in low power ("quiescent") state. Sensor continues to take measurements and store
data.

OutputFormat=x

x=0: send raw decimal data. x=1: send converted decimal data.

Initlogging resets the memory pointer to sample number 0. Makes all memory available for storage. Send
command twice to confirm.
*Default reset user settings back to the defaults as shipped from the manufacturer

Samplelnterval=x

x=interval in seconds between samples (6—21600) when command is sent with StartNow or
StartLater.

Data collection

StartNow start data collection now

StartLater start data collection at a specified time in the future

StartDateTime= mmddyyyhhmmss is format for delayed data collection start time

Stop stop data collection, or wait to start data collection if StartLater was sent

SL sends as output the last sample stored in the buffer

TS take sample, store data in buffer, send data, leave power on

TPS operate pump, collect data once, send data in the current specified format

TSS take sample, store in buffer and in flash memory, send as output. Valid only if usepump=Y or in
SeapHOx™ mode.

TPSS operate pump, collect a sample, store in buffer and in flash memory, send as output. Valid only if

usepump=Y or in SeapHOx™ mode.

Getsamples:b,e

upload converted data, where b=start sample number, and e=end sample number. Total must be
less than 5000.

Recoversamples

restore the stored sample number. Use to restore the sample number after the "initlogging”
command is sent but before any new data is collected.

ReferenceSalinity=x

sets the salinity value in psu that is used in calculations

Pump setup

MinCondFreq=x

minimum conductivity frequency for pump to operate, Hz

PreFlush=x

time, in seconds, for pump to operate before the first measurement. Default is 300. Range
300-600.

If autonomous operation starts with StartNow, the pre-flush starts immediately.

If autonomous operation starts with StartLater, the pre-flush starts x seconds before scheduled start
time.

PreFlushStartTIme=x

set mmddyyyyhhmmss for controlled ("polled") data collection
set 0 to disable the pre-flush for controlled data collection

OxNTau=x

pump operation time multiplier. Default is 7.0. Range 0—100.0.

PumpTime=x

time the pump operates for each measurement. Range 0-550.

PumpOn

start pump. Pump will stop after 2 minutes without communication or when PumpOff is sent.

PumpOff

stop pump, if started with PumpOn.

SeaFET™ V2 calibration coefficients

46




Reference

phcaldate= sensor sends command to DO sensor and gets response
KO= set KO coefficient
K2= set K2 coefficient

ReferenceSalinity=

set the salinity value to be used in calculations

SeapHOx™ V2-specific

Resync re-sync host SeaFET™ to SBE-37-SMP-ODO. Communicates with the 37 to configure the CTD and
download coefficients and serial numbers from the attached SBE-37-SMP-ODO.

Send37=x x = command for SBE37

Ctdpower= configures the SeapHOx™ V2 to provide power to the attached SBE37. Power can come from

internal batteries or external source. x=0: do not power the SBE37. x=1: power the SBE37.

Setoxunits=x

x=0: show oxygen units in ml/L. x=1: show oxygen units in mg/L

Usectdt=

use CTD temperature value for calculations
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Section 10 Software reference

10.1 Sensor dashboards

10.2 UCI menu

10.2.1 General tab

10.2.2 Display tab

The Dashboard is the main area from which to control and communicate with the sensor.

Information about the status of the sensor is contained in the upper part of the window
and is updated each time the sensor is connected to the software. To see the dashboard,
select it from the View | Dashboards menu item.

Common settings

Connect-Disconnect lets the user disconnect the sensor after it is set up for
operation.

Start-Stop lets the user start and stop data collection.
Sensor Settings lets the user select options for a specific deployment.

Deployment Wizard lets the user select a deployment mode, start time, the
parameters to measure, estimate the deployment time and data collection interval,
and make a summary report of the status of the sensor.

Transmit Data lets the user move data saved on the sensor to a PC.
Show Saved Data lets the user see data that was saved on a PC in a graph.

Command Terminal lets the user send terminal program-level commands to the
sSensor.

The user can set up the way that the software saves information about the operation of
the sensor and change the way that the data looks from the Preferences menu.

Enter or change the directory on the PC in which data from the sensor is stored.

"Maximum Wakeup Attempts" lets the user select the number of times the software
will try to connect to a sensor. Range: 5-15.

"Response Timeout" is the interval of time between communication between the
sensor and the software. Range: 5-10.

"Default Data Directory" lets the user enter the location on the PC in which to save
data from the sensor. If there is a check in the "Prompt at startup" box, the user can
change the directory in which the data is stored every time the software starts.

5 T JE
¥ Preferen;es s & I

b 7 J Q |Filter (Ctrl+F)
General| Display Message Logging

Connection Settings

Maximum Wakeup Attempts: 10 =

Response Timeout: 5 2 sec

Default Data Directory

C:\data Browse

[] Prompt at startup

Note: The software operates faster if the user selects less data and only one or two graphs.

Data that is collected by the sensor shows in the user-selected graphs in the
Performance Optimization Settings area of the Display tab.
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TR x
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' \General || Display| Message Logging

¥ Use UTC Time
Performance Optimization Settings
[v Enable Real Time Display
[V Enable Time Series Gr...
[~ Enable Spectra Graph (SUNA only)

[~ Enable Total Absorbance Graph (SUNA ...

Time Series Settings

[~ Time Axis Range Unbounded

Time Axis Range Limit: IGD 35 min

+ "Enable Real Time Display"—Put a check in this box to see the data as it is collected
in either the software, or if deployed, a terminal program.

+ "Enable Time Series Graph"—Put a check in this box to see user-selected data.
Remove the check in the box to so that the graph is disabled and the data does not
show.

*  SUNA only: "Enable Spectra Graph"—Put a check in this box to see both dark and
light data in raw counts. Refer to Monitor spectra for details.

*  SUNA only: "Enable Total Absorbance Graph"—Put a check in this box to see the
calculated absorbance. Refer to Monitor absorbance for details.

Time Series Settings—The default is a check in the box for continuous data collection

that is not limited to a specified amount of time. Remove the check in the box to enable
the "Time Axis Range Limit" of 60 minutes (default value). Only the most recent hour of
data will show in the Time Series Graph. The user-selectable range is 1-1440 minutes.

10.2.3 Message tab

The software automatically saves files that have information about sensor use, data
collection, and software operation over time. This information helps the user and
Customer Support find problems and troubleshoot.

When the "Display Dialog for Error Level Messages" box has a check in it, the software
saves one of five levels of error messages.

* INFO—The default level. All high-level operations are saved.

+  ERROR—Minimum level. Only errors that need to be examined by the user or
Customer Support are saved.

«  WARN—Low level. The files that are saved do not have enough information for the
user to make an analysis of how the sensor is used and set up.

+  DEBUG—High level. Used to troubleshoot. DEBUG and TRACE files are very large.

« TRACE—The highest level. Used only to troubleshoot.

"Daily Files"—all messages from a single day are saved in one file.

"Rolling Files"—all messages are saved in one file until it is the maximum size specified
by the user. The messages are then saved to a new file. The user specifies the number of
files to keep. The oldest files are erased first.

"Save Lost Bytes"—if this box has a check in it, the software saves all of the unexpected
output from the sensor to a file.

"File Location"—the operating system of the PC determines where these files are saved.
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10.3 Sensor menu

The Sensor menus have options for each sensor with which the software communicates.
Refer to the sections on Sensor dashboards on page 49 for more information about these
items.

Advanced Sensor menu items
Common

» Erase Data lets the user erase all of the data stored in the sensor.

*  Summary Report lets the user get a summary of the settings stored in the sensor.
» Set Clock lets the user synchronize the time between the PC and the sensor.

*  Collect Diagnostics is helpful for troubleshooting.

10.3.1 SeaFET, SeapHOXx

* Erase Saved Data lets the user erase all of the data saved in the sensor.
» Edit Data File Headers lets the user put labels on data files.
* Upgrade Firmware lets the user install the latest firmware from the manufacturer.

10.4 Data menu

The Data menu has sensor-specific options to look at data that has been saved to a PC.
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Section 11 General information

Revised editions of this user manual are on the manufacturer's website.

11.1 Warranty

Refer to the manufacturer's website for warranty information (seabird.com/warranty).

11.2 Service and support

The manufacturer recommends that sensors be sent back to the manufacturer annually to
be cleaned, calibrated, and for standard maintenance.

Refer to the website for FAQs and technical notes, or contact the manufacturer for
support at support@seabird.com. Do the steps below to send a sensor back to the
manufacturer.

1. Complete the online Return Merchandise Authorization (RMA) form or contact the
manufacturer.
Note: The manufacturer is not responsible for damage to the sensor during return shipment.
2. Remove all batteries from the sensor, if so equipped.

3. Remove all anti-fouling treatments and devices.
Note: The manufacturer will not accept sensors that have been treated with anti-fouling
compounds for service or repair. This includes AF 24173 devices, tri-butyltin, marine anti-
fouling paint, ablative coatings, etc.

4. Use the sensor's original ruggedized shipping case to send the sensor back to the
manufacturer.

5. Write the RMA number on the outside of the shipping case and on the packing list.

6. Use 3rd-day air to ship the sensor back to the manufacturer. Do not use ground
shipping.

7. The manufacturer will supply all replacement parts and labor and pay to send the
sensor back to the user via 3rd-day air shipping.

11.3 AF24173 anti-foulant device

AF24173 Anti-Foulant Devices supplied for user replacement are supplied in polyethylene
bags displaying the following label.
I AF24173 ANTI-FOULANT DEVICE

FOR USE ONLY WITH SEA-BIRD ELECTRONICS' CONDUCTIVITY SENSORS TO CONTROL THE
GROWTH OF AQUATIC ORGAMNISMS WITHIN ELECTRONIC CONDUCTIVITY SENSORS.

ACTIVE INGREDIENT: Bis(tributyltin) oxide . . . . . 52.1%
OTHER INGREDIENTS: .. ... .............. 47.9%
TETAL s st i A 100.0%

DANGER
Refer to conductivity sensor manual for the complete label and additional precautionary statements
and information on the handling, storage and disposal of these devices.

Net contents: Two anti-foulant devices EPA Regisitration Mo. 74489-1
Sea-Bird Electronics, Inc. EPA Establishment No. 74488-WA-1
13431 NE 20% §t,

| Bellevue, WA 98005

AF24173 ANTI-FOULANT DEVICE

FOR USE ONLY WITH SEA-BIRD ELECTRONICS CONDUCTIVITY SENSORS TO
CONTROL THE GROWTH OF AQUATIC ORGANISMS WITHIN ELECTRONIC

CONDUCTIVITY SENSORS.

ACTIVE INGREDIENT: Bis(tributyltin) oxide . . . . . 52.1%
OTHER INGREDIENTS: .. .................. 47.9%
TOTAL ... 100.0%
DANGER

See Precautionary Statements for additional information.
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FIRST AID

If in eyes

* Hold the eye open and rinse slowly and gently with water for 15—20 minutes.
. Remove contact lenses, if present, after the first 5 minutes, then continue rinsing eye.
«  Call a poison control center or doctor for treatment advice.

If on skin or clothing

*  Take off contaminated clothing.
* Rinse skin immediately with plenty of water for 15-20 minutes.
»  Call a poison control center or doctor for treatment advice.

If swallowed

*  Call poison control center or doctor immediately for treatment advice.
*  Have person drink several glasses of water.

* Do not induce vomiting.

« Do not give anything by mouth to an unconscious person.

HOT LINE NUMBER

Note to Physician

Probable mucosal damage may contraindicate the use of gastric lavage.

Have the product container or label with you when calling a poison control center or doctor, or going for treatment. For further
information, call National Pesticide Telecommunications Network (NPTN) at 1-800-858-7378.

Net contents: Two anti-foulant devices

Sea-Bird Electronics, Inc.

13431 NE 20t St.

Bellevue, WA 98005

EPA Registration No. 74489-1

EPA Establishment No. 74489-WA-1
PRECAUTIONARY STATEMENTS

HAZARD TO HUMANS AND DOMESTIC ANIMALS
Danger:

Corrosive—Causes irreversible eye damage and skin burns. May be fatal if swallowed or
absorbed through the skin. Do not get in eyes, on skin, or on clothing. Wash thoroughly
with soap and water after handling and before eating, drinking, chewing gum, using
tobacco, or using the toilet. Remove and wash contaminated clothing before reuse.

PERSONAL PROTECTIVE EQUIPMENT

Users must wear: protective gloves (rubber or latex), goggles or other eye protection,
long-sleeved shirt, long pants, and shoes plus socks.

Users should:

USER SAFETY RECOMMENDATIONS

*  Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing.
«  Follow the manufacturer's instructions for cleaning and maintaining PPE. If no such instructions for washables, use
detergent and hot water. Keep and wash PPE separately from other laundry.

ENVIRONMENTAL HAZARDS

Do not discharge effluent containing this product into lakes, streams, ponds, estuaries,
oceans, or other waters unless in accordance with the requirements of a National
Pollutant Discharge Elimination System (NPDES) permit and the permitting authority has
been notified in writing prior to discharge. Do not discharge effluent containing this
product to sewer systems without previously notifying the local sewage treatment plant
authority. For guidance contact your State Water Board or Regional Office of EPA. This
material is toxic to fish. Do not contaminate water when cleaning equipment or disposing
of equipment washwaters.
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PHYSICAL OR CHEMICAL HAZARDS
Do not use or store near heat or open flame. Avoid contact with acids and oxidizers.
DIRECTIONS FOR USE

It is a violation of Federal Law to use this product in a manner inconsistent with its
labeling.

For use only in Sea-Bird Electronics conductivity sensors. Read installation instructions in
the applicable Conductivity Instrument Manual.

Intended for professional use by military, government, academic, commercial, and
scientific personnel.

STORAGE AND DISPOSAL

PESTICIDE STORAGE: Store in original container in a cool, dry place. Prevent exposure to heat or flame. Do not store near
acids or oxidizers. Keep container tightly closed.

PESTICIDE SPILL PROCEDURE: In case of a spill, absorb spills with absorbent material. Put saturated absorbent material
into a labeled container for treatment or disposal.

PESTICIDE DISPOSAL: Pesticide that cannot be used according to label instructions must be disposed of according to
Federal or approved State procedures under Subtitle C of the Resource Conservation and Recovery Act.

CONTAINER HANDLING: Nonrefillable container. Do not reuse this container for any other purpose. Offer for recycling, if
available.

55



General information

56






Sea-Bird Electronics
13431 NE 20th Street @ = @ nd
Bellevue WA 98005 U.S.A. WWW.

(425) 643-9866

© Sea-Bird Electronics, Inc., 2023-2024. All rights reserved. Printed in U.S.A.
(IO I O (I



	Table of Contents
	Section 1 Safety information
	1.1 Hazard information
	1.2 Equipment labels

	Section 2 Deep SeapHOx™ V2 quick start guide
	2.1 System setup
	2.2 Transmit and process data
	2.3 Post-deployment recovery

	Section 3 Specifications
	3.1 Mechanical
	3.1.1 Deep SeapHOx V2
	3.1.2 Bulkhead connectors
	3.1.2.1 SBE-37-SMP-ODO connector
	3.1.2.2 SeaFET V2 connector

	3.1.3 Illustrations

	3.2 Electrical
	3.2.1 SeaFET V2
	3.2.2 SeapHOx

	3.3 Analytical
	3.3.1 SeaFET
	3.3.2 SeapHOx V2 


	Section 4 Overview
	4.1 Ion-sensitive field effect transistor (ISFET)
	4.2 LED status indicator and batteries

	Section 5 Set up sensor and verify function
	5.1 Batteries
	5.1.1 Alkaline batteries
	5.1.2 Install lithium batteries


	Section 6 Deployment and recovery
	6.1 Configure sensor with deployment wizard
	6.2 Real-time data collection
	6.2.1 Start data collection
	6.2.2 Look at collected data
	6.2.3 Save real-time data
	6.2.4 Configure data file headers

	6.3 Recover sensor from deployment

	Section 7 Transmit and process data
	7.1 Output formats
	7.2 Export data to .csv or MS Excel format 
	7.3 Show data from the sensor
	7.4 Erase data stored in sensor

	Section 8 Maintenance
	8.1 Clean electrode surfaces
	8.2 Remove or attach mounting hardware
	8.3 Remove and replace alkaline batteries
	8.4 Install batteries
	8.5 Remove or replace conductivity cell devices
	8.6 Clean flow path
	8.7 Examine O-rings
	8.8 Clean bulkhead connectors
	8.9 Prepare sensor for storage
	8.9.1 Store CTD
	8.9.2 pH sensor storage

	8.10 Calibration
	8.10.1 Conductivity
	8.10.2 Temperature
	8.10.3 Pressure
	8.10.4 Optical Dissolved Oxygen
	8.10.5 Manufacturer pH calibration
	8.10.6 Verify calibration


	Section 9 Reference
	9.1 Terminal program setup and use
	9.2 Terminal commands

	Section 10 Software reference
	10.1 Sensor dashboards
	10.2 UCI menu
	10.2.1 General tab
	10.2.2 Display tab
	10.2.3 Message tab

	10.3 Sensor menu
	10.3.1 SeaFET, SeapHOx

	10.4 Data menu

	Section 11 General information
	11.1 Warranty
	11.2 Service and support
	11.3 AF24173 anti-foulant device




