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This unit is guaranteed against defects in materials and workmanship for one year from the
original date of purchase. Warranty is void if the factory determines the unit has been abused or
neglected beyond the normal wear and tear of field deployment, or if the pressure housing has
been opened by the customer.

To return the instrument, contact WET Labs for a Return Merchandise Authorization (RMA) and
ship in the original container. WET Labs is not responsible for damage to instruments during the
return shipment to the factory. In honoring this warranty, WET Labs will supply all replacement
parts and labor, and pay for return via 3"-day air shipping.

Shipping Requirements

1. Please retain the original shipping material. Weiglethe container to meet stringent shipping
and insurance requirements, and to fully proteetUBAT.

2. To avoid additional repackaging charges, returnrnibument in the original box (or other
WET Labs-approved container), using the custonmpeaaking foam and anti-static bag.
If you use an alternative container, fully surrodhd instrument with at least 2 inches of foam
(NOT bubble wrap or Styrofoam “peanuts”).

3. Clearly mark the RMA number on the outside of yshipping container and on all packing lists.

4. Return instruments usind’&lay air shipping or better: dwt ship via ground.

Attention!

Return Policy for Instruments

with Anti-fouling Treatment

WET Labs cannot accept instruments for servicingepair that have been treated with anti-
fouling compounds, such as marine anti-fouling pdihese products present a handling hazard to
our technicians and can damage our laboratory etgnp You must scrape, sand, or otherwise
remove all traces of anti-fouling treatment. Alptgase note that chemical strippers are likely to
damage the instrument housing.
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1. Instrument Description

The Underwater Bioluminescence Assessment Tool (DB# designed to provide
measurement of mechanically stimulated bioluminesegotential (photons's™). UBAT is
a small, light-weight bioluminescence sensor desigior deployment on multiple platforms
such as ship-board profiles, Autonomous Underwagdricles (AUVs) and long-term
deployment on moorings. The UBAT measurement sysspecifically the Photomultiplier
Tube (PMT) and flow meter, are calibrated to NI&icéable standards.

Please refer to the UBAT page on the WET Labs velisr the most complete and updated
information, including links to live data, our lataest results, papers, FAQ’s, and
recommended procedures.

Figure 1. Description of UBAT components

UBAT (external view):

1. Front—intake section with internal
S-shaped light baffle

2. Midsection—mounting platform

3. Back—®6-pin and 3-socket MCBH
connectors

4. Back—exhaust

UBAT (internal view):

calibration/validation port

detection chamber interior

guide pins

jack screw

flow impeller (pump impeller not

shown)

10. exhaust, showing the front of the 3-
turn helical light baffle

11. 6-pin MCBH connector

12. clear PMT faceplate, with arrow to
the PMT baffle

13. electronics housing

©Co~No O
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1.1 Instrument Function

UBAT uses an internal pump to provide the mechamsi@aulation necessary to obtain
maximum bioluminescence potential from bioluminega@¥ganisms entrained in the
flow. Water is entrained into an S-shaped intalke #ctts as a light baffle and is designed
to prevent pre-stimulation of organisms as theyekto the detection chamber (Figure 1,
external view).

Mechanical stimulation is provided immediately prio entering the 0.440 | volume
detection chamber by a back-EMF regulated pump liep@igure 1, internal view). The
detection chamber, based on the design of an atiegrsphere, is composed of titanium
dioxide and polyurethane, and is greater than 9&epé reflective from 430-700 nm. A
PMT is located at the rear of the detection charbleéind a clear polyurethane faceplate
that has an index of refraction similar to watag(ife 1, internal view, #12). To ensure
the PMT measures integrated light flux, a lightflea fixed in front of it.

The flow of water through the detection Turbulent flow path of
chamber is highly turbulent, providing multiple | bioluminescent organisms in the
stimulation events as the bioluminescent detection chamber.

organisms pass through the detection chamber

At the exhaust side of the detection chamber a
helical ramp is molded into the polyurethane PN
faceplate that guides water flow to an impeller.
The exhaust is baffled from external light with-a
turn helical insert.

The UBAT PMT auto-ranges over three gain settingb@an sense bioluminescence over
several orders of magnitude. UBAT has three gatmggs or high voltage steps (HV
steps) that automatically adjust based on the atrafuight detected by the system. At
system start up, UBAT will use the least sensigae setting, HV step 1, to detect the
amount of light present in the detection chambernaitl auto-gain until it reaches the
appropriate HV step (1, 2, or 3). During most dgpients, when bioluminescence is in
the low to mid range, UBAT will operate at HV 3etmost sensitive setting. Each gain is
set at a factor of 10 apart.

UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010
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2. Setup and Operation

WET Labs strongly recommends you verify the funwiity of your metebefore a
deployment. Note that UBAT does not log data irdéyn therefore a computer or data logger,
such as a WET Labs DH4, are required to log data.

The standard UBAT delivery package includes thivahg:
 UBAT meter
* This manual
* Meter-specific calibration sheet
* CD (contains host software, characterization shbitmanual)
» Validation LED light source
» Test cable
* Spare parts kit
* Optional: mounting bracket

2.1 Meter Setup and Functionality Check
1. Connect the UBAT to a regulated power supply at8%and a host PC. WET Labs
recommends using the test cable provided for pptegienent checkout.

2. Start the UBAT host software from the CD that skeigpppvith the meter.

3. The software will prompt you to:
» Select the appropriate COM Port on the host PC.sbiftevare will automatically detect
the meter’s baud rate (19200).

Note that it may be more convenient to copy tmterus of the CD to the host
computer and run UBAT Host from it.

» If using Hyperterm:
Baud rate = 19200, Data = 8, Parity = nonep $ 1, Flow control = none

4. Select thel'erminal output window from the software toolbar to view incomidata.

5. Supply power to the meter. There is a 15-secoralydel the PMT to warm up. UBAT
will start in the least sensitive PMT gain and e®se its sensitivity according to light
conditions. Following this, the UBAT PMT and pumyprt on automatically and the sensor
begins transmitting data.

6. Data output: Below is an example of one line of WHBAT’s 1 Hz ASCII data stream. Note
that the data is wrapped to fit on the page. Datalbrs are not output with the data file.
UBAT0006,00075,1.48€E7,5.623E+07,0,11.857,0,0.581,38 ,44.88,4,4,3,4
,4,5,5,4,4,4,4,4,3,4,3,4,3,3,2,3,3,2,3,2,4,4,4,3,3, 2,4,2,1,2,3,4,
2,2,3,5,4,3,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

UBAT Hardware User’s Guide (ubathw) Revision 3 26 MAY 2010 3
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UBAT Headers
Qutput Column(s) Header Units
UBAT0006 1 UBAT SN NA
00075 2 Record Number NA
1.48e7 3 Calibration coefficient for HV step photon s
5.623e+07 4 Average Bioluminescence photofis s
1200 5 Pump RPM RPM
11.857 6 System Voltage V
600 7 Flow RPM RPM
0.581 8 HV step V
38 9 Reserved NA
44.88 10 Reserved NA
4 11-60 60 Hz digitized raw A/D counts NA

2.1.1 UBAT Photomultiplier Tube Operation
WARNING!

Do not apply power to UBAT while the calibration po rt or detection chamber are
open. The PMT will be damaged.

UBAT PMT will self-protect (shut down) if the intseity of light is greater than the
threshold value for the least sensitive HV steps Pinevents damage to the PMT in case
power is supplied to UBAT while the instrument dtien chamber is open or the
calibration light port is removed. However, expa@sto bright light may reduce the
lifetime of the PMT or damage it.

The UBAT is equipped with two purge ports at the ¢ the sensor that allow bubbles to
float free of the detection chamber, and &shaped to baffle the direct light from
entering the detection chamber. Under normal cawdif the optical sensor is not
sensitive to external light sources. However, @réhis direct overhead light or bright
sunlight, baseline values may be elevated.

2.1.2 Motor Operation

The motor will start automatically after 9-18V paovieapplied to UBAT. The pump
motor is optimized for use in water; however if fhenp fails to turn on at initial power
up, the control electronics will give the pump aeoand to turn on once per second until
it is successful. WET Labs recommends that if UB&powered on while it is out of the
water, the pump should be powered off to presds/iinctional life. Pump and flow

RPM are measured by UBAT and are output as a colartive ASCII data stream.
Although the exact values differ between UBAT instents, the expected pump and
flow RPM should be approximately 1200 RPM for thenp and 600 RPM for the flow
meter. The average flow rate of UBAT is 0.380.05 | §'.

Recommendation
Make sure the pump is OFF while operating UBAT alutvater to preserve pump life.

UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010
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2.2 Mounting UBAT for Deployment

WET Labs recommends a horizontal mounting orientatsuch as on a platform mounted on
an optical cage. This orientation allows air toageefrom the detection chamber via the
purge ports located at the top of the sensor. Barenappropriate flow rates for UBAT,
prevent any obstruction within 6 inches of the letar exhaust. Mounting brackets are sold
separately for use with WET Labs standard optiagkc

L

UBAT IOP cage assembly and horizontal mountingfptat components:

1. UBAT-IOP profile cage 4. 0.25 washer
2. UBAT cage mount 5. 0.25-20 x 1.00 socket hegdscaews (SHCS), stainless
3. UBAT 6. 0.25-20 x 1.50 SHCS, stainless

UBAT Hardware User’s Guide (ubathw) Revision 3 26 MAY 2010 5
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UBAT mounting platform with location of mounting les.

Mounting UBAT vertically creates a challenge for ta purge from the detection chamber.

Do not use hose clamps directly on the externasimguof the UBAT. Hose-clamp mounting
brackets are available separately from WET Labgouir deployment requires that UBAT be
used on an inline system or with an alternative miog orientation, contact WET Labs, Inc.

2.3 Recording Data

UBAT does not log data internally, therefore eithdrost computer with a terminal emulator
program such as HyperTerm or the software inclwdéad UBAT is required to log data. The
WET Labs graphic user interface and control sofewfar UBAT provides a data viewing
window, data logging and validation tracking. Usthg UBAT software, data can be saved
continuously with automatic file naming. Refer e tsoftware user’s guide for more
information. If UBAT is part of an instrument pagjaa data logger, such as a WET Labs
DH4 can be used.

2.4 Troubleshooting

Pump and flow RPM can be used for troubleshootiog.example, if the pump RPM reads
zero or the flow RPM is zero or significantly lowtban expected values (~600 RPM), the
motor may not be powered on or functioning prop€rlyis can occur when there is an
obstruction at the intake. To verify there is natobction, disassembly of the UBAT sections
may be required (see section 7). To test for mitactionality, cycle the power to UBAT.
Listen to see if the pump turns on (wait 1 minuténNeen powering the UBAT off and on).
The pump motor should turn on automatically af@wer up. In case of a complete motor
failure the motor can be replaced. Please cont&€Tt Wabs for more information.

UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010
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3. Parts Reference

3.1 Equipment Delivered
Qty Item P/N
1 6-socket dummy plug EXA-KX0038
1 Lock collar EXA-KX0025
1 3-pin dummy plug EXA-KX0006
1 Lock collar EXA-KX0025
1 Test cable CXA-KX0115
1 Validation LED light source BOA-530402
1 UBAT control software
3.2 Spare Parts Kit
Qty Item P/N
1 Pigtail, 6-socket EXA-KX0018
1 Lock collar EXA-KX0025
1 6-socket dummy plug EXA-KX0038
1 6-pin dummy plug EXA-KX0021
3 4-40 x 0.250 Flat Head Phillips Screw (FHPS) 8E% GO0X-SX0040
3 6-32 x 0.375 FHPS 18-8SS GXA-SX0162
2 0.25-20 x 1.0, Socket Head Cap Screw (SHCS), 316SS GOX-SX0050
2 0.25-20 x 4.5 SHCS, 18-8 GOX-SX0033
2 0.25-20 x 8 SHCS, 18-8 GOX-SX0034
2 4-40 X 0.5 FHPS 18-8SS GOX-SX0041
3.3 Optional Mounting Kit
Qty ltem P/N
4 0.25-20 x 1.00 SHCS, 316SS GOX-SX0050
8 0.25-20 x 1.50 SHCS, 316SS GO0X-000032
12 0.25, washer, steel, zinc plated GOX-SX0043
1 UBAT IOP profiler cage mount MOX-899401

UBAT Hardware User’s Guide (ubathw)
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4.  Specifications

Electrical

Connector

Output

Input

Current draw

Sample rate

Digital output signal
Digital output resolution
Baud rate

Data

Sample rate (calibrated)
Sample rate (raw)
Internal data logging
Bioluminescence units

Mechanical

Depth?

Pressure housing
Housing dimensions
Intake dimensions
Weight in air
Weight in water
Detection chamber®
Flow rate

Chamber volume

Temperature
Range

Optical
Detectors
Detection range

MCBH-6-MP (power); MCBH-3-FS (LED)

RS-232

9-18 VDC

600 mA (typical)

1 Hz average; 60 Hz raw
RS-232

16 bit

19200

1 Hz (photons s™)

1-60 digitized raw A/D counts
None

Photons s™I™*

600 m

Acetyl copolymer plastic
34.93cm x 10.80 cm x 16.83 cm
3.81cm ID; 5.08 cm OD

5.10 kg

1.64 kg

Molded polyurethane and titanium dioxide (> 95% reflectance between 430—700 nm)

0.330+.051s™
0.440 |

4-38deg C

Photomultiplier Tube
1.50e’ — 6.7e*® Photons s™

a. Depth rating is the lesser of 600 m.
b. light baffled air-bleed ports located at top of the detection chamber exhaust any air

4.1 Connector Pin -outs
Pin Function
1 Ground
2 RS232 (RX from hos!
3 NC
4 V +
5 RS232 (TX to host
6 NC
Socket Function GUIDE
SOCKET
1 Ground | /
3
2 NC
3 Power 2
8 UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010
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5. Data Processing

WET Labs provides both the PMT and flow meter calilon coefficients on the UBAT
characterization sheet that is shipped with the@en

Although data is recorded immediately following bgg power, the first 5 data records should
be ignored. During this period, the system is $itabg.

5.1 Applying Calibration Coefficients
Bioluminescence potential is represented in uritstgns & I™*. Therefore, post-processing
of UBAT data is required.

1. Convert flow rate (RPM) to flow rate ('

The flow rate of UBAT is determined at WET Labsngsa specially designed raceway
flume equipped with a NIST traceable flow metereTalibration coefficient determined is
specific to each UBAT and is provided by WET Lalbstloe calibration sheet.

Flow rate (I s*) = Flow (RPM) * Flow rate calibration coefficient

2. Calculate bioluminescence potential (photoi$§

UBAT internally computes average bioluminescend¢®{pns &) and applies the necessary
calibration coefficients. Prior to shipment, UBAS dalibrated with a NIST-traceable light
standard. Calibration coefficients are held intHB&AT memory and output as part of the
data stream. The coefficients output are for refegeonly, to track changes in the gain
setting, and should not be applied again during-poEcessing.

Average bioluminescence (photor & output every second, in column 4. To obtain
bioluminescence potential (photonsI3), divide the average bioluminescence (photébs s
by the calculated flow rate (I"s The time components cancel because both are rate
measurements. However, because UBAT internallyuéaties and outputs average
bioluminescence at 1 Hz, the time component ofiéita output rate (3 is reflected in the
final units.

Bioluminescence potential (photonss™1™) =

Bioluminescence (photons s™)
Flow rate (I s%)

5.2 Analysis of Flash Kinetics

UBAT Hardware User’s Guide (ubathw) Revision 3 26 MAY 2010 9
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10

Using the output calibration coefficients Example data from UBAT showing 6 seconds of
and the raw data records 1-60, UBAT is | data. The red box shows the 60 samples digitized

capable of measuring the short time by the A/D converter and multiplied by the
scale evolution of the bioluminescence calibration coefficient.

signal, which is important for analyzing UBAT e i{’é?,;l";?ffﬁ;{')’“ﬁ”"'“

the flash kinetics of bioluminescent IE+10

organisms (right). SE+09

6E+09

Photons s1
=
=
¥
(=3
3

The PMT output voltage is measured
directly and digitized using a 16-bit A/D

converter that samples the analog signal ’ o wl 100 10 200 20 300
at a rate of 60 samples per second. Record Number

Each sample from the A/D converter is output aspasate column (raw A/D counts) of the
1 Hz data stream.

2E+09

The calibration coefficient for the current PMT gaketting is also output as a column of
data. Therefore, the 1-60 A/D samples per secomeasily be converted into
bioluminescence (photon®)sing the following equation:

Bioluminescence (photons s*) =
(raw A/D count) * (PMT calibration coefficient for the current gain setting)

Thus, the user can use this information to analydwidual flashes that compose the
average bioluminescence value output by UBAT at (gtiotons 3).

5.3 Gain Change

When UBAT changes from one gain to the next (eilmeincrease or decrease in sensitivity),
the point at which this occurs in the 1-second datam is unknown. Therefore, to ensure
data is accurately represented, the 1 second eledadrat the point when the calibration
coefficient changed should be flagged. Following glain change, all data records associated
with the new calibration coefficient are accurate.

5.4 Ambient Light

UBAT is designed to limit the effect of ambientHigon bioluminescence measurements.
Sections are mated using O-rings that act as abajffle, bubble purge ports havd-ahape
to reduce ambient light, and both the intake artthast are light-baffled. Under normal
operating conditions, verify that there is no ambieght influence. Raw A/D counts should
be < 1 average raw counts over a 1 minute sampbnigd. If values are greater, there is an
intrusion of ambient light. While operating UBAT the lab or recording a validation light
value, cover the UBAT’s purge ports, intake andaagt with a black cloth or black plastic
bag. This should greatly reduce the effect of amtidight on the measurement. During
deployment, overhead or deck lights should be sfiub limit the effect of ambient light on
measurements. If this is not possible, record teeame bioluminescence (photoi$ er

raw A/D values under ambient light conditions (just above water) and subtract this
baseline value from surface measurements duriregptet-processing.

UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010
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6.

Calibration/Validation and Dark Counts

6.1 UBAT Validation Overview

The UBAT detection system (PMT and detection chainbecalibrated at the factory
using a NIST traceable LED light standard. The oespe of the PMT to the standard is
determined and the HV steps are set accordinget@&ribwn light flux of the standard.
Therefore, UBAT measurements are traceable and a@bje between sensors.

To ensure that the UBAT detection system is opegatiithin specification, a validation
light standard is provided. The light flux of thalidation light source is specific to each
UBAT and is determined prior to leaving the factdty value is provided on the
characterization sheet. The validation light sousdatended to assist the user in tracking
possible PMT degradation or a change in signaloesp due to biofouling. A validation
measurement should be collected and recordedtprammd following each deployment as
well as a record of the system dark counts. A singlidation light source can be used to
track multiple UBATSs as long as the light flux dietvalidation light source is recorded
for each UBAT prior to deployment.

6.2 Making a Validation Measurement

To make a validation light measurement the follay@guipment is required: Philips head
screw driver, black cloth or plastic garbage bajdation light source,
communications/power cable, regulated power solnest, computer, UBAT host software
(or terminal emulator program). Step-by-step ingiomns are below.

WARNINGS!

Before opening the calibration light port, make sur e that the PMT is OFF.

Prolonged exposure of the PMT to the validation lig ht source could decrease the

lifetime of the PMT or damage it.

To use the validation light source, remove the povter located on the top of the instrument
housing. Remove all 6 exterior screws. DO NOT reenibve center screw, as this is holding
the port plug to the port cover. Place the portecon a safe place where the white port plug
cannot be scratched or damaged. Insert the validight standard into the calibration port
of UBAT. Make sure the light source is seated priypend re-install the outer four screws
that were used to hold the calibration port pluglace.

Cover the UBAT in black cloth or plastic if operadiin the presence of light. Prior to
making a validation measurement, power UBAT on medsure the instrument dark counts.
Values should be < 1 average raw A/D counts oenmanute period.

Because the validation light source is on the rradipper end of the sensing capabilities of
the UBAT, long-term exposure to light will decredse PMT sensitivity. Therefore, the
validation light source should not be left on foeater than 1 minute. If it is left on for
longer periods, the lifetime of the PMT might bdueed.

UBAT Hardware User’s Guide (ubathw) Revision 3 26 MAY 2010 11
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1. Remove the calibration port cover (6
outer screws) using a #1 Philips screw
driver.

Do not removethe center screw!

2. Store the port plug and screws in a safe —,
place: damage to the plug will change the |
reflection characteristics of the UBAT J
detection chamber.

3-5650

3. Insert the validation LED light source and
use the 4 #6-32 x 0.375 flat head Phillips
screws (FHPS) to fix it into place.

Note that the LED light source is keyed to
fit a specific orientation.

4. Plug the calibration LED light source into
the 3-socket connector, located at the back
of UBAT.

5. Plug 6-pin UBAT power connector to
power/communications cable.

6. Launch the host or a terminal program.
v' Recommendations: Save output.

E 5 N L S
; ”w . e ia 3
. el h 3
i Ly b
) n -
| } 5 P!
2 ; >
4
E ¥ ., § AN

7. Provide power to UBAT.

8. Obtain dark counts (1 minute)

9. TypeOto stop printing (UBAT is now
ready to receive control commands).

10. Typen (Power validation light source ON).
11.TypeP (Print data to screen). UBAT will auto-gain foetlight intensity of the LED.

12.Obtain validation measurement for (1 minute)

13. Typem(Power validation light source OFF).

12

UBAT Hardware User’s Guide (ubathw) Revision 2 18 March 2010




WETE) Labs

To make a manual validation measurement for eatikidual HV step:
1. TypeL M1 (L =unlock,M=manuall = change gain to HVL22(= HV2,3=HV3).

2. Verify that the expected HV gain setting is corfegicomparing the value of the calibration
coefficient with that on the characterization sHeethe specific HV gain setting.

3. Repeat steps 9-13 for HV2 and 3.

7. UBAT Maintenance and Cleaning

The UBAT should be serviced following each deplogméut the frequency of service
depends on deployment and use. UBAT should bedin#h fresh water between profiles.
For long-term or inline deployments, UBAT shoulddaeviced at frequent intervals to
maintain measurement accuracy. If UBAT is mooredytterm in highly productive regions,
more frequent servicing may be required. For l@rgatstorage, UBAT should be
disassembled, cleaned with dilute soapy wateredmngth de-ionized water and the detection
chamber and PMT faceplate dried using Kimwipesrév@nt formation of water spots.

WET Labs recommends you return your UBAT annuallyservicing and recalibration by
our trained technicians. If the light flux of thalMation LED light source measured by
UBAT shows greater than 10 percent change fronofgatalibration values after UBAT has
been cleaned, UBAT should be returned to WET Labsérvicing.

« Soft sponge «  Kimwipes

e Diluted dish soap e De-ionized water

« Small Phillips screwdriver « Canned air, e.g. “Dust-Off”

e Warm tap water « Silicon spray

e 3/16 in. ball driver e Dummy plugs (3)
WARNINGS!

B Do not use Scotch-Brite™ pad or similar to clean UB AT detection chamber.

B Do not scratch the polyurethane faceplate or detect  ion chamber. Scratches on this
surface will change the reflective properties of th e detection chamber.

B Do not use acetone or other solvents to cleanthe s ensor. Solvents will damage the
polyurethane faceplate and detection chamber.

H Do not use WD-40 on the connectors.

B DO NOT use an automatic ball driver or manually ove  r tighten screws.
Damage to the housing may occur.

Note that each section is mated using guide piogiged for proper orientation and an O-ring
between each section that acts as a light baffle.

UBAT Hardware User’s Guide (ubathw) Revision 3 26 MAY 2010 13
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WARNING!

DO NOT unscrew the purge port plug. The electronics housing seal will be compromised.

. Exterior view of the front section of UBAT showitige
N intake and location of the 4 bolts that hold thé un
together.

WARNING!

Do not remove the bolts holding the intake together

1. Use a 3/16 in. ball driver to
remove the 4 Socket Head Cap
Screw (SHCS) from the meter.

Use jack screws located on the
exterior of the mid-section to
gently separate the mid- and
back sections.

2. Clean the detection chamber walls and faceplategiesi
soft sponge and warm soapy water. Rinse thoroughly
with DI water.

3. Dry with lint-free tissues, e.g. Kimwipes.
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The mid-section of UBAT contains the majority oéttletection chamber, motor electronics,
pump and flow impellers, and the calibration/vatiida port.

Jack scre!

Internal connectt

Flow impelle

Mid-section, side view Mid-section, internal view

4. Secure dummy plugs on the internal connectors prisubmersion.
5. Clean main part of detection chamber as in steggsd23 above.

6. Use compressed air to dry the internal connectdragqply electronics-grade silicon spray
(cover the detection chamber to avoid spray of inéteplets or silicon)

7. Dry with lint-free tissues.

8. Secure dummy plugs on the external connectors fwisubmersion.

Caution
Cover the detection chamber with a towel or lint-free tissues before drying connectors or
spraying with silicon.

WARNING!
Do not use pliers to remove the impellers. This wil | damage the plastic.
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9. Remove the pump impeller from t
housing by grasping two of the impel
blades and pulling it to loosen it from
magnetic couplinglf necessary you ce
rock the impelleback and forth to promo
disengagement from the magn

10.Remove the flow impellgfopposite the
pump) for cleaning.

11.Clean both impeller sockets. Rin:

12.Dry with compressed air.
13.When reinstalling the pump and flc

impellers, please note that inllers are impeller | Flow impellel | Pump impelle

NOT interchangeable and are differ vein | «m
sizes. The pump impeller (right) is tal
than the flow impeller (left). The pun
impeller is located at the intake whereas
flow impeller is located at the exhai

The impellers should rotate freely en : ——
holding the impeller bearing plate a Magnet holder assembly peller bearing pla
spinning the impeller vein. If not, intern
damage to the rotor assembly may h
occurred.

The PMTsection of UBAT contains PMT and control electr@ni€he motor from the m-
section is connectddternally to this section by e-pin female MCBH connectc

14.Clean the clear polyurethane PMT faceplate withmvaoapy
water and a soft sponge. Rinse thoroughly with Blew

15. Dry with lint-free tissues.
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16. Clean the exhaust chamber, helical exhaust baitlecapper grid.

17.Remove the two outer Phillips FHCS holding the @pgrid in
place. DO NOT remove the center screw.

18.Remove the copper grid and helical exhaust baffleen
ready to re-install, ensure that the center veoriented
facing up (shown here with red arrow).

19.Clean the helical exhaust and internal exhaust bleam
Depending on the amount of fouling, a Scotch-B¥tmay
be used to clean these parts. Rinse thoroughly®lith
water.

To reassemble UBAT, orient the sections using thdgypins. Pay special attention when
mating the 6-contact internal MCBH connectors teuga that the male and female connectors
mate evenly. Press the sections together gen#lgriithe screws into the holes on the front of
the UBAT (intake section) and manually tighten gsin3/16 inch ball driver, to finger tight.

Verify system response using validation LED ligbtisce, refer to section 6.2.
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Appendix A: Control Commands

UBAT comes with a graphical user interface and i software package. However, a terminal
emulator program such as HyperTerminal can alagskd to communicate with UBAT. Once
power is applied, typ®to stop printing. Typ@ <cr> to obtain a list of the electronics control
commands and the firmware version. Control comm&mdeBAT are listed below. These
commands are case sensitive. To record data inrfigpainal choos@ransfer > Capture

Text from the tool bar.

Electronics control commands

L - unlocks, then: M - for manual HV step 1,2, or 3
C - store cal multiplier for HV step 1

V — store cal multiplier for HV step 2

B — store cal multiplier for HV step 3

hit the <cr> after entering values in the form 1.23
P - to start printing data

O - (oh) to stop printing (and pump)

g - to start pump

S - to stop pump

0 - to turn on PMT 12v

I - to turn off PMT 12v

n - to turn on external cal power (12v)

m - to turn off external cal power

<Cr>

E4
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Appendix B: Anti-fouling Application Note

The following are suggestions, tips, and technighashave worked for others in the
oceanography community. Copper foil tape or eleattiape should be applied to the external
housing to reduce fouling.

Caution

Do not tape over air-bleed holes located to theofdpe detection chamber.

Adhesive-backed copper foil tape. This tape is very thin and pliable, and it's easgpply,
especially in the narrower widths. Because theyeihhane adhesive backing becomes gooey
after long exposure to seawater, we first applyai of electrical tape to the plastic, and then
apply the copper foil over the electrical tape.rémove build-up, simply unwrap the electrical
tape and you're left with a fairly clean housindneTcopper corrodes over time. Start with one
layer of tape for every six weeks of deploymentrSeuwww.mcmaster.com, P/N 76555A725.

Electrical tape. High quality electrical tape (i.e. 3M Scotch Supa+) will withstand extended
service in seawater, and can be removed with bitleo adhesive residue. Softer types of
biofoulants will peel off with the tape. Tape candpplied over irregular surfaces. It also blocks
light, inhibiting growth in cauvities.

Pressure washing. WET Labs does not recommend this for the se@sointense spray can
compromise seals.
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