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INSTRUMENTATION

Nke “offer” for Argo

Using for «Coriolis at sea monitoring »
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Provor CTS3 as base for more instrumented floats
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INSTRUMENTATION is Nke offer for ARGO in 2010

Provor CTS Arvor
3

SBE 41 CTD with pump

No change

Identical high hydraulic
pressure pump

Improved
efficiency

34Kg |20 Kg

Deployable by
one person

®d 17 cm ® 11 cm
L 200 cm L 180 cm

Including antenna

partnership with .. Nke
sEasier to deloy

Cheaper ....

*Developed by Ifremer in industrial




Buoyancy engine Provor/ Arvor
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Eau de Mer FlOtteur
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1.02 pressure 2000 dbars
Stabilization crossing point and
density
Provor Arvor
Oil capacity 3000 cc 850 cc
from 0 to 2000 250 cc 90 cc
dbars
Antenna 500 cc 350 cc
emergence
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INSTRUMENTATION cycle details
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surface layer.;.temperature

INSTRUMENTATION

/ PM 12

Drift Depth

Profile Depth

Threshold surface/Intermediate
Pressure
Threshold Intermediate /bottom
Pressure
Thickness of the surface slices

Thickness of the intermedite
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Thickness of the bottom slices




To monitor operation : technical message

Using Argos 2 transmission

For 116 triplets ( 98 +18 ) 15 messages + 1 technical
message

Selection of number of repetition
—> 6 to 8 hours of transmission
Technical message

ftte2ft87abdefo3810ai0d4co7e0240966300€
4C44a8¢c802a1c010766a0ececc0a400246a00
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not easy to decode !




Parameter . Parameter - Parameter

descent start time

number of ascent CTD

minimum pressure in drift

messages (bars)
number of valve actions at the v number of descent slices in v maximum pressure in drift
surface shallow zone (bars)
.. rounding detected
e : number of descent slices in & . & :
float stabilisation time 8 8 (grounding = 1, No grounding
deep zone
= 0)
e number of ascent slices in number of hydraulic valve
float stabilisation pressure 8 7 .. Y .
shallow zone action in descent profile
number of valve actions in 4 number of ascent slices in 3 number of pump actions in
descent deep zone descent profile
number of pump actions in 1 number of CTD mea ts max pressure in descent or
descent in drift ﬁig bl liS drift to Profile (bars)
: number of re-positioning in
end of descent time 8 Float's time (hh+mm-+ss) . P &
profile stand-by
. batteries voltage drop at
number of repositions 4 pressure sensor offset 6 : P
Pmax, pump ON
time at end of ascent 8 internal pressure 3 profile descent start time
. . max pressure in descent to . .
number of pump actions inascent 5 P : 8 profile descent stop time
parking depth
: : RTC state indicator ( normal =
number of descent CTD messages 5 profile ascent start time 8 . (
0, failure = 1)
. number of entrance in drift number of entrance in profile
number of drift CTD messages 5 3 >

target range (descent)

target range (descent)
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Coriolis : Argo float monitoring at sea
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Coriolis

OPERATIONAL OCEANOGRAPHY

HOME THE CORIOLIS INFRASTRUCTURE OBSERWIMNG THE OCEAN DATA SERWICES & PRODUCTS SCIEMCE ALL NEWS

MEASUREMENTS
FOR OCEAN

UNDERSTANDING

DATA & PRODUCTS OBSERVING NETWORKS ALERTS

Product Catalogue f Data Selection ! GEOGRAPHIC SELECTION

Guick-Lack vigwer | okl Ooean / Global ncesn underway dats ©

Temperature Map of the day / ; . y
Salinity Map of the day Ireland Bizcay lheria seas § Mediterannean Sea

IMFORTANT MNOTICE TO ARGO USERS :
PRESSURE BIASES IN THE ARGO DATA SET

06042010

LATEST 30 DAYS

Profile Data J Undereeay data § Argo Data § GOS0
Ocean=ITES Data § Drifter DBCP Data f

Everyone's Gliding Observatories Data

MEVWS

METWORKS

l" —
- - ."_ TRl T
10 { GOSLD § OcsanSITES J SOOF & GTSPF /DE 0 rl 0 I I S “___,_-_z &,

OPERATIONAL OCEANOGRAPHY IS

CBESERYIMNG THE OCEAR DATA SERYICES & PRODUCTS SCIEMCE ALL MEWS

TO SEE ON CORIOLIS HOWE THE CORIOLIS INFRASTRUCTURE

SCIENCE TOPIC

cisbalandregionalvisws — Argo Float monitoring At sea

The latest 30 days of data

Legal notice & acknowledgements - " Coriolis has developped tools to monitar the behaviour at sea of a flest of floats, Those skatistics are updated on a monthly basis,
Obsenving system networks

Argo

Argo Metwwork description Please click on a specific fleet to access the technical monitoring

Atlantic Argo Deployment

Argo float

coordination Argo Flest
°PI‘OVOI’ CTSZ European Cortribution to
Arga Argo Flest par wear Flease select ayear v

*Provor CTS3
*Provor XTS3 DO
eArvor

*Apex

French Contribution to Argo Provar ©T5 2

Provaor CT5 3
Provor CTS 3 DO
Arwar

(=

At sea monitoring
Ol |
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-
¥) Float monitoring - Mozilla Firefox

DEI:

Fichier  Edition  Affichage

O -c

Cutils 7

Historique  Marque-pages

e

hkkps: { v ifremer frWC2techMonitoringfloatMonitaring?lang=engc ategory=cdcFloats TechnicalMonitoring&group Code=436

-] [49-

@ Les plus visités 5] & laune %€ XE.com - Le Converts... -i‘ Calculateur dB, dBm d... ||| MIT @ Sciforma PSNext (FR) -.' iGoogle ’l SATZ4,com, Satelite ... . esp@censt — Dacur. . C—) Heure dans le monde .

B8

éﬁ" Woulez-vous que Firefox se souvienne du mot de passe de « co_administrateur  pour ifremer fr 7

(At sea manitoring - Corialis #7, Float monitoring

|Float age | | Flost status | Functionsl monitoring | | Technical monitoring

[ Betenir ] [Jamals pour cg sike ] [Eas mainkenant ] ﬁ

Full report | ¥WhOQ Correspondance | Print page

Active Floats || Desd Floats

5 active floats at 0BMDE2010
0 deployed flosts, 0 new dead flosts since last monthly bulletin st 21052010

ARVOR (5)
+0
L-° =~
5 active floats 5t DB0E2010 \
0 deployed floats, 0 newy dead floats since kast monthly bulletin st 21052010 175 176 177 178 179 180 181 182
| Surfac DESFC_1st_st DESFC_1st_st DESFC_Depth DESFC_Depth IMMFC_Dept ASCFC_End_tiASCFC_Depthi
A A Py Lastest 115 Profiles Drift Data Transmission Kms 3 ab_time ab_press _valve _pump h_correct  me _pump
v - ~ eycle Battery Excel .
Ftriis | Goermpnn | PECHEELS Missing o s Length Cycleswith .~ Missing Missing Voltage Kms kms done / Expected Kfl/ File ;!me when
data cycles anomaly Frames Measurements done previous month previous moigh irst
| 6E00734  CORIOLIS 0441272008 04062010 OK oK Ok oK a 1268 114 E Cycles sliliEetion
=32 ap;{ears
during
| 6800705 CORIOLIS  1705:2009 03062010 OK OK Ok K a8 761 4.0 33 Cycles descent to \mmersion
= t float park (tenths Descent float Descent float Descent float drift float Ascent float
i 1901175 TRACK 2B/02/2009 03/06/2010 0K 0K OK Ok 8.8 4527 159 16.3 B ofan hour  control - First control - control - control - Ascent float control -
#21 valve since stabilization Depth valve Depth pump Depth control - End Depth pump
| 1901174 TRACK  21.02:2009 04062010 OK oK oK oK a1 4670 161 163 Cycles midnight)  pressure  actions actions corrections  time actions
#234 45 13:42 470 6 0 0 04:30
| 1900848 CORIOLIS 274022010 El Grounded Grounded 0K - 19.1 3.2 - Cycles 2 e <0 v © W CED
16 17:30 450 5 0 0 04:36
\ 17 17:19 470 5 0 0 04:25
6900691 4 07:00:44  07:01:42 0<= 725 14:19 20; 15 17:01 680 5 0 0 04:37
6900691 5 06:44:30 06:45:43 0<=725 14:37 21:43 15 75013 580 5 0 0 04:37
Flnat anomalies 6900691 6  07:22:42  07:24:10 0<=725 14:55 22:31 15 17:01 420 7 0 0 04:37
6900734 - 6900691 7 08:18:39 08:20:22 0<=725 14:56 22:26 15 17:14 370 6 0 0 04:44
6900691 8 11:36:16 11:38:14 0<=725 15:02 21:38 16 17:32 610 5 0 0 04:44 y
6900691 9 07:08:14 07:10:26 0<=725 14:56 22:26 14 17:08 290 5 0 1 04:38
FROROR e T 6900691 10 07:00:55  07:03:21 0<=725 15:02 20:56 18 17:50 680 5 0 0 04:44 1
6900691 11 05:08:23 05:11:03 0<=725 14:57 22:21 13 17:33 450 6 0 0 04:39 Y
. ST T S S 6900691 12 05:03:03 05:05:58 0<=725 14:57 21:21 15 17:15 660 5] 0 0 04:33 g
6900691 13 06:09:17 06:12:26 0<=725 14:51 20:51 16 17:27 610 5] 0 0 04:39 Y
6900691 14 07:04:24 07:07:47 0<=725 14:57 23:21 14 16:57 380 7 0 0 04:39 g
. . 6900691 15 05:42:03  05:45:41 0<=725 14:58 22:40 17 17:10 420 7 0 0 04:34 8
é =] 6900691 16 10:44:42 10:48:35 0<=725 14:52 23:58 16 17:46 300 7 0 0 04:40 g
g g 6900691 17 06:52:22 06:56:29 0<=725 15:04 21:28 16 17:34 550 5 0 0 04:46 g
= 5902279 % 6900691 18 06:20:59 06:25:22 0<=725 15:04 20:58 15 17:52 740 5] 0 0 04:46 g
é 6900691 19 06:08:23 06:13:01 0<=725 15:05 22:11 15 17:41 570 6 0 0 03:47 2
g 6900691 20 05:46:53 05:51:46 0<=725 13:35 22:17 15 15:35 270 7 0 0 04:29 12
1901175 5 6900691 21 06:00:19 06:05:27 0<=725 14:29 23:23 15 16:41 290 7 0 0 04:05 12
= 6900691 22 05:10:22 05:15:45 0<=725 13:47 23:17 16 15:47 250 8 0 0 03:41 12
6900691 25 04:39:22 04:44:59 0<=725 13:36 22:36 16 15:36 260 7 0 0 02:54 1
TRy 6900691 24 02:54:45  03:00:37 0<=725 12:36 21:06 15 15:00 430 7 6 0 02:06 1
6900691 25 02:46:38 02:52:45 0<=725 12:00 19:12 15 14:36 470 5] 0 0 02:42 12
6900691 26 02:45:42 02:52:04 0<=725 12:30 20:30 16 13:18 70 8 0 0 02:36 1
N o e e 6900691 27 024945  02:56:22 0<=725 12:19 20:31 15 13:07 60 7 0 0 02:19 1
Date 6900691 28 02:36:44 02:43:36 0<=725 12:07 19:55 16 12:31 20 8 0 0 02:13 1
6900691 29 02:37:27 02:44:33 0<=725 12:01 18:43 16 14:19 550 6 0 0 01:07 3]
6900691 30 04:09:48 04:17:09 0<=725 11:25 18:13 35 13:49 460 5 0 0 02:19 12
6900691 31 02:31:39 02:39:15 0<=725 11:56 12:56 0 12:56 1000 0 0 0 02:32 19
6900691 05:20:09 05:27:59 11 14:14 220 8 0 0 02:02

Excel format
Diagram for analysis




PROVOR CTS3 WMO #2900598

ctory for platform 2900598
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SEA PRESSURE sea surface

[C) Coriolis - 24/05/2010
25

1 1 1
10 15 20
SEA TEMPERATURE In Celsius degree

Float 2900598

Date
21/12/2009 28/12/2009 04/01/2010 11/01/2010

Float Id : 2900598
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0- decibar=10000 pascals
=10000 pascals

0 in decibar:

(C) Cariolis Data Centre - 24/05/2010

SEA PRESSURE sea surface

SEAPRESSURE sea surface:

Coriolis data centre 15/06/2010

3 1
34.5 35
PRACTICAL SALIMNITY in P.5.LL
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° o 950 ‘ -1
20 30 80 Cycle m}l%%er 180 230 | 100 105 110 C cle}'l%f?nber 120 125
2030 9 Y
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2020
\/ ® actions in order to correct depth position
2010 ﬁ A v 6
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1590 / | o, Profie. Pump action
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80 V \ \1 Valve actions
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‘ Dead of WMO 1900183 after 12 cycles ?

Float Argo trajectory for platform 1901183 depths pl'essure

600

w00 sessssnssssanbhasiinnsnafescasisidnprnsasans e ARCECETTTTTTPTE NN ERE TP
50.44 5 400
23,
e ba e Fe—————
o N S %;1b 10 00:25:00
012 jany. 10 10:48:00 7o g H|1 mars 251 —
200
Float Id : 1901183
Cycle number 100
4}
{C) Coriglis g )
73w Yerounding
§ 50 0 ! :
g _ ) . . [detection | - "
g 8 . - . .
S 1m0 2 2 —First stabililisation —Max parking Max profile
I = =
g 3 b
5 -z00 = 2
= w =
w 5
= a0 =] ©
& - gl 9 Valve opening time for diving ,
= = =] 4000
o w =
g -as0 = 2 |
w O I
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i
& -450 |
< I
w 3000
Float 1901183 !
|
Date 3500 i
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@ o
2 i |
m 50 2000 l
o
o
S 100 I
S ———T T i
% 150 !
=
o 200 I
= 1000 I
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Caoriolis data centre 168/06/2010



ARVOR ARVOR |

20 Kg weight 20 Kg
200 cm heigth 190 cm
11,5cm aluminium hull 11,5cm

( still running 06/16/10) 4
: 1 profile / 2 days 1 profile per 1 day

> 250 electrical autonomy > 250
no two way capability yes
lithium battery lithium

3 zones bottom , intermediate , surface

measure max 308 triplets
typical @2000 m ( 72 bottom, 19 intermediaire , 10 upper , 18 drift )

A2 ( 32 bytes) transmission Iridium SBD 192 bytes
data to be transmitted
15 messages ( 32 bytes ) per typical profile 4 SBD (192bytes)
1 SBD ( 192 bytes )
1 message (32 octets) technical message with mission parameters
5,12 KO to transmit 9,6 KO
6-8 hours ( rep 25 times ) time on surface < 30 minutes y

' soon A3

with Argos 3 satellites "rendez vous " typical surface duration 1 hour ( TBC)
important increasing number of possible cycles




Euro argo 18 june 2010 Paris

Arvor WMO 190174

WMO

190175 235 cycles

{21 févr. 09 gg:50:00

10 juini 1

05.15:00,

(C) Corialis - 1106120

accelerated longevity trial

still in operation after 240 cycles

Float Id: 1901174

Cycle number

~ 2000 dbar

1500 -+

EMPERATURE in Cels
(C) Coriolis Data Centre - 09/06/2010

SEA PRESEURE sea surface=0 in decibar=10000 pascals

L L J 1
21/02/2009 26/05/2003 01/03/2003 08M12/2003 12/03/2010

unus:-{ Battery Voltage

Battery voltage

220 215 230 235 140

Cycle number

Nb valves actions
to stabilize
after first immersion

.. June 10 9 Volts > 6,5 Volts I"II""h'

21/2/09 12/4/09  1/6f09  21/7/09  9/9/09 29/10/09 18/12/0% 6&/2/10 28/3/10 1 10

1
gcm’“”?ﬁ R wlim
1} . 18 . .
ol o 5, Argos transmissions

150 el it Tl = - =1 =
187 1
184
181
178
175
11;: / Numher.cyt!es. 219 s Nb pump actions
o Recombined frames: 0 1 to stabili
8] Hize
b W Frames sent : - &
160 . after first immersion
LT B Frames receives a
154
151
148
142
139 .
133 B 3 l 1. ¥ 1 = B M &
,3,921 /5 m s o3

TR s
hinigis somog0dof’
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Arvor | wmo #69007/94

o

4 dac. 09 21:58:27,
Rl

Profile depth
600 m/9
| 2000 m

10000 pascals

SURE zea surface=0 in decibar

=10000 pascals

Floatid:

Float Id : 6900794

MLLLL.

Parking depth
400 m

(C) Coriolis Data Centre - 11/06/2010
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Arvor Argos 3

Software to optimize Argos 3 capabilities for

floats developed by Ifremer

Development by nke of new dual
whip and antenna at 401 and

| frequency
| 465 MHz

usable for Provor and Arvor

Difficulties
encountered but soon will be solve '




INSTRUMENTATION

Possibility to carry more than one CTD

Large hull : Internal diameter 150 mm
Large buoyancy range ( 3 liters)
By :

Increasing length of tube

Adding syntactic foam
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Additional carriage capability >5Kg |
External or internal sensor mounting

Possibility to additional battery

=)




INSTRUMENTATION

—  ProvDO —
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CTD and dissolved oxygen sensor (Aanderaa optode)
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1 prototype deployed in February 2007, : contribution to Carboocean
EU project (data on Coriolis web site, http://www.coriolis.eu.org/
WMO1900943)

Mounted on top of Provor
3830 to 4330
Argos 2 transmission

C} Coriolis Data Cemire — 13/10/2007

DISSOLVED OxYGEMN in milli
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B pendant 9 jours

Separation zone Fond/Surface {i_TD
mesures optigues pendant &
minutes apres 1 minute de mise
P1

INSTRUMENTATION
Provbio BV2

CTD /OCR/Crover/ECO 3

H2 (profil

H3 (profil
H1 optionnel) optionnel)

1 Y
P4 Séparation zone
fond!surfac"g optique

Zone Surface
Optique

L

:

P3 Profondeur de début de profil optique

Zone Fond

|

P2 Profondeur E‘r.le deérive Zone FOND

¢ il

Acquisition des
mMesures, periode
T2, Alimentation du
capteur commutee

Derive sans %
acquisition optigue

Acguisition et moyennage des

soustension pour stabilisation

ona Fond (i

06/05/2010 nke instrumentation




Syntatic foam

— e

INSTRUMENTATION adaptation

66 % battery
capacity
increasing
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INSTRUMENTATION Development in partnership with Ifremer

Iridium
I Optode DO
Coastal Multi sensors GPS po e

Modem
CTD
*Optode DO I
lridium GPS

FLNTU S| measurement
.- board board
( fluorescence turbidity )
Turbidity
Arvor C CTD deployed with T T

success on the shelf in Biscay bay
drift < 200meters /day Battery
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Measurement board is in charge of
sensors acquisition and control
*CPU board in charge of float motion

. Transmission control receive mission
parameters
- WiIll offer a more open solution for

application with multi sensors

Data acquisition
ﬁ

i

22

0.5% (6 win) 2% (30 min)
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INSTRUMENTATION

In development

*based on Provbio B2 functions
eBattery +66 %

schassis , new foam floatability

ﬁ!:—- k

-

SUNA (Submersible Ultraviolet Nitrate Analyzer)

1. UV source consumption

2. Output data per measure
sreal time NO3- calculation 10 bytes
o]
*Full spectrum 511 bytes
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_ to be transmitted

_‘-—""‘-'—
bytes
CTD Conductivity 2
Temperature 2 Data to be transmitted per profile
pressure 2
%) écart type p
E ECO3 fluorometer 1 2
g fluorometer 2 p
z Back scaterring p
c
=1 pressure 2
g Iradiance 6 L +1
o PAR 6L 2
=
- 1PAR 2
e pressure 2
-
w Suna 10 processed data 20
nutriements sensor or full spectrum 511
pressure 2
including "Mission
Technical data parameters” 140

nke instrumentation 24




as conclusion

Thanks to partners mostly , Ifremer and LOV

—> collaboration with scientific organization is strictly
required for SME as us

New Coriolis tools « at sea monitoring » facilitate
technical data analysis and will enable a better
understanding of missing cases .

- Improvement and correction action will be possible
in order to increase operationality

Euro argo 18 june 2010 Paris

New satellite transmission vector with higher volume
transmission will also enable more technical data for a
better understanding

Floats with additional sensors , additional battery
capacity , using higher rate capabilities are requested
and Provor base is convenient for such applications




Trieste 2009
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pbrault@nke.fr




