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Demonstration in 2006 with Spray004 around MERSEA
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MERSEA-PAP1

Spray004 (T-S-F)

.

4 dec. 2006 — 14 march 2007
97d, 473 profiles, 2440km

. and recov. from Brest

Specificities:

Pressure {dbar)

Good behavior (Could go 30 add. Days?)
Excellent cooperation with SIO

Optical sensor - 12/03/2006 13:49 - dive #473
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s MERSEA-CIS1
o Spray004 (T'S'F) =

18 june 2006 — 24 august 2007
) profiles, 1680km

Latitude

=

e Depl. and recov. from research vessels

Specificities:

e Mission limited by ship
availibility

e First boundary current
excursion
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dapth (m)

el ' 7 gliders
- | ; 6 gliders simultaneously
From December 2006 to June 2007

~3200 profiles
(200m and 1000m depth)

Large, meso, and small scale
processes
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Inside ~10 psia

Intermal Beservoir {iwe bags), ~TH oo

Sim-Fort Manifold

Outside High-P Filter: 105 um
External Beservoir (two biadders) |
.
Hizh P Solemoid Valve
chickviae: AT Ty
Low-F Filter - 2 um
=
{nl Pressure Sensor

Ol V_pne =1 Spray Inberiar P ) - (0L Erpure B ).

Az the manior eservoiris d I‘d the pamp s

o ey 3 vacimmeon te o D line, mereasing Voo

The CPU momtors V_mut, md siops the pmp when TF = 1.0pa.

Fill Part

Uperasonal Sunamary:
Ap the surface, stan of a dive oycle (extemal bladders as full)

High-P solanod valve is opased.

The vamum irside Spray dowsin all of the od {-10 mmzes).

The Spray sizks, ghidine down.
Ar 50 mdepth:

The punm reonulaes for 16

Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),
Ap the botiom of the dree:

The punm runs wmil the camectvertical velodty isteached

o Asent
E 5 omimreas the verti] me & checked and 5 slow, the E [T
.ﬂ.:ﬂ:e}?;‘.;:e: 5 the v BEs DU TImS S0 mare Spray 2005 Hy e s ic ._hi_:‘_ml
The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply Aoty rq..r.,..
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Spray Inftertor : af 10 psia prezzure

Internal reservoirs : ~700cc

High-F Filter: 105
Spray Extenior =t i o

External Beservoir (two biadders) |

Hizh F Pump

Check Valve

Hizh P Solenoid Valve

Intermal Beservoir {twe bags), ~TH oC

Sim-Fort Manifold

Low-F Filter - 2 um

{nl Pressure Sensor

Ol V_pne =1 Spray Inberiar P ) - (0L Erpure B ).

As the mterinr resavair is deplesd the pump srs

o ey 3 vacmmeon te o Dt line, mereasing Voo

The CPU momtors V_mut, md siops the pmp when TF = 1.0pa.

———T0s | Fill Part

Uperasonal Sunamary:

Ap the surface, stan of a dive oycle (extemal bladders as full)
High-P solanod valve is opased.
The vamum irside Spray dowsin all of the od {-10 mmzes).
The Spray sizks, ghidine down.

Ar 50 mdepth:
The punm reonulaes for 16

Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),

Ap the botiom of the dree:
The punm runs wmil the camectvertical velodty isteached
On Asent

Evay 3 mimmies the vartim] mie & checked, and 5 slow. the pump mms some mare:
Ap the surface:

The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply

T
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Spray Inftertor : af 10 psia prezzure

External bladders

High-F Filter: 105
Spray Extenior =t i o

Intermal Beservoir {iwe bags), ~TH oo

Sim-Fort Manifold

External Beservoir (bwo biad 1 |
.
Hizh P Solemoid Valve
ChickValsi: AT Tump
Low-F Filter - 2 um
{nl Pressure Sensor

Ol V_pne =1 Spray Inberiar P ) - (0L Erpure B ).

As the mterinr resavair is deplesd the pump srs

o ey 3 vacmmeon te o Dt line, mereasing Voo

The CPU momtors V_mut, md siops the pmp when TF = 1.0pa.

———T0s | Fill Part

Uperasonal Sunamary:

Ap the surface, stan of a dive oycle (extemal bladders as full)
High-P solanod valve is opased.
The vamum irside Spray dowsin all of the od {-10 mmzes).
The Spray sizks, ghidine down.

Ar 50 mdepth:
The punm reonulaes for 16

Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),

Ap the botiom of the dree:
The punm runs wmil the camectvertical velodty isteached
On Asent

Evay 3 mimmies the vartim] mie & checked, and 5 slow. the pump mms some mare:
Ap the surface:

The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply

T
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Spray Inftertor : af 10 psia prezzure

High-F Filter: 105
Spray Extenior =t i o

External Beservoir (two biadders) |

Hizh P Solenoid Valve

Check Valve

Intermal Beservoir {iwe bags), ~TH oo

Sim-Fort Manifold

Low-F Filter - 2 um

{nl Pressure Sensor

Fill Part

L High Pressure Pump :

apomal Simamary:
i P cycle (extermal Hadder 1.2 CC/ S
High-P solanod valve is opased.
The vamum irside Spray dows o all of e od |
The Spray sizks, ghidine down.
Ar 50 mdepth:
The punm reonulaes for 16
Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),
Ap the botiom of the dree:
The punm runs wmil the camectvertical velodty isteached
On Asent
Evay 3 mimmies the vartim] mie & checked, and 5 slow. the pump mms some mare:
Ap the surface:
The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply
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Spey 3005 Hydrmlics Schapmtic
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Aamarrddly
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Spray Inftertor : af 10 psia prezzure

Intermal Beservoir {iwe bags), ~TH oo

High-F Filter: 105 mpy
Spray Extenior =t i

External Beservoir (two biadders) |

Hizh P Solensid Vaj

Sim-Fort Manifold

Hizh F Pump

Check Valve

Low-F Filter - 2 um

———T0s | Fill Part

{nl Pressure Sensor

Ol V_pne =1 Spray Inberiar P ) - (0L Erpure B ).

As the mterinr resavair is deplesd the pump srs

o ey 3 vacmmeon te o Dt line, mereasing Voo

The CPU momtors V_mut, md siops the pmp when TF = 1.0pa.

High Pressure solenoid Valve - Open at surface

open : the partial vacuum inside Spray (10 psia) draws the oil into the
internal reservoir

close : the pump can only direct its output to the external bladders

JEHAN AR CEVOLOULES JLIERIUE ATl
The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply Aoty Ii.“:.
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Spray Extenior

External Beservoir (two biadders)

Hizh F Pump

Check Valve

Hizh P Solenoid Valve

Filters

Spray Inftertor : af 10 psia prezzure

S

Intermal Beservoir {iwe bags), ~TH oo

Sim-Fort Manifold

T

{nl Pressure Sensor

Low-F Filter - 2 um

Ol V_pne =1 Spray Inberiar P ) - (0L Erpure B ).

As the mterinr resavair is deplesd the pump srs

o ey 3 vacmmeon te o Dt line, mereasing Voo

The CPU momtors V_mut, md siops the pmp when TF = 1.0pa.

Spy Imeoor P

———T0s | Fill Part

Uperasonal Sunamary:

Ap the surface, stan of a dive oycle (extemal bladders as full)
High-P solanod valve is opased.
The vamum irside Spray dowsin all of the od {-10 mmzes).
The Spray sizks, ghidine down.

Ar 50 mdepth:
The punm reonulaes for 16

Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),

Ap the botiom of the dree:
The punm runs wmil the camectvertical velodty isteached
On Asent

Evay 3 mimmies the vartim] mie & checked, and 5 slow. the pump mms some mare:
Ap the surface:

The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply

T

Spey 3005 Hydrmlics Schapmtic
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Aamarrddly
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Spray Inftertor : af 10 psia prezzure .
Intermal Beservoir {iwe bags), ~TH oo

High-F Filter: 105
Spray Extenior =t i o

External Beservoir (two biadders) |

Hizh P Solenoid Valve

Sim-Fort Manifold

Hizh F Pump

Check Valve

ovw-F Filter - 2 um

———T0s | Fill Part

0l Vg =( %y Interior P ) - (0l Fpur
As the rtering resamvair is depletd e prmp st
i ey 3 vacmmon e o D line, o

T CPUmentonV_ox misv & (| Pressure sensor : compares the Spray
R internal vacuum with that of the pump’s

BT input oil line
eh-P solanoid valve is opansd.
The vamum irside Spray dowsin all of the od {-10 mmzes). p
The Spray sizks, ghidine down.
Ar 50 mdepth:
The punm reonulaes for 16

Thevahe s chosed and the punp mins another 16 5 (some of 13 pow n the exemal bladders),
A the botiom of the drve: ) ;

The punm runs wmil the camectvertical velodty isteached
On Asent

Evay 3 mimmies the vartim] mie & checked, and 5 slow. the pump mms some mare:

T =
A the surdce; Sy 2003 Hydralics Schematic pre-tees
The puom runs il the oil sasar (1 5 psl DF) indicaes dat the misma bags ae amply

Aamarrddly rn'-:l
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Schematic view

Internal Reservoir (2 bags)

s {2 um}
High-P Sclencid Valve

High-F Tilter {105 um Motor

Six-Forc
Manifold

L
Cil Senscr
High—-P Pump
Pump Cutlet

To Externazl Bladders












Hydraulie:eperations for 1 dive cycle

5 Sprayeatisurface, external bladders full. .. .0 -

e

Sline solenoid valve is opened, Spray’s internal vacuum draws in all
efptheoilfromitheexternalibladdes (takes, ~10iminutes).

{) ay sinking, gliding on the way down. At 50 m depth, pump
[nsifor 16 s, the solenoid valve is closed, Spray pumps another
16's, moving ~16 cc into the external bladders. This external oil
msures that there is no pressure difference between the external
=~ Dbladders and the high ﬁressure porting, preventing bladder

extru5|on through the hydraulic port.

" bottom of the dive, pump runs until Spray reaches the correct
vertical velocity for ascent.

pump runs periodically on ascent to maintain the correct vertical
velocity (checked every five minutes).

At the surface, the pump runs until the oil sensor indicates that
the internal bags are empty (dP ~1 psi). This provides maximum
buoyancy to ensure optimal antenna performance.




WSS Electronics

Blioyancy control zypump, valve, différential oil
PIESSUrE Sensor

AbubliaE control pic , roll, compass, altimeter
Sc]ff tific sensors commands : CTD, (optical,
ceouistical)

ocessmg and storing data
“'ﬁl\:lawgatlon dead reckoning, waypoints

~ e Communication : sending data, receiving
commands
® EFmergency scenarii : no comms, no GPS, pump
problem, Argos beacon, drop weight

e \Watchdog




Elechkonics (29w

Jonset TI'8 main
J He Sistor CF1 : storage on FlashCard

oftware 3 levels

L

—..
—
—

~ — Board 0S (code download)
— Glider OS (menu-oriented)
— Glider application (mission mode)

_J
*
— i

® | ow comsumption










ERErgy e

LG CSC prlmary batteries
D Electrochem cells




SENSOrS s

2EIID SBE pumped version
) 'rometer (in pumped circuit)

= ;Sontek ADP
~ e More...




— Data

= Sampling
SIpllINGastsuuBsyalmu(flight-8uengineering)
SUpIcast only : CTD & additional sensors
) Ag special case

® 4 months, 4 sensors : 128 MB compatible

— decimated : 24-32s/3-4 m (sensors+GPS+eng.)
® 1 message / dive




eallast and Trim



















Calibration far spray’lEpapSCnmpassuldway.t}{t

hagnetometer Readings
Estimated Sphere
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Sensors calibration
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e —

Nomenclature /Revision Datée Numéro = Poids (g) Poids
ancien (g)

- A g

Groupe Pitch —_
- 3PD1209 / 639B 12/06 0073 1769 1772
| mﬂﬁ.—m—-ﬂh 1769
F3PD1210 / 627A 12/06 0037 886
- 3PD1211/639A 12/06 0073 889 890
3PD1211/639A 12/06 0074 887 890
Total 6182 6207
Groupe Roll
3PD1208 / 639B 12/06 0073
3PD1208 / 639B 12/06 0074
Total
Groupe Forward
3PD1212/639B 12/06 0073 881 881
3PD1212/639B 12/06 0074 884 877
Total 1765 1758
Poids et écart total 11492 11517

Ecart
(2
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Dialog,
Commands,

Data flow
and
Visualisation




SSurface attitude




Short Burst -Data:Services ™

Figure 7T
A SBD Data Call from a remote application (ISU) to the Internet.

Intermnet
Email

Sensor or
other 78
imputsfoutputs T

Walue Ac!deél Resaller
Host System

= 3 3
e u W

Iridhimnm I -FHand
Transceiver

1.2.3.7.9

- MNicroprocessor
e Based
—— System ~ ;
i End User Applications
e Mhobile
T Application
I [vIA]

- Seqguence of Events: MO-SBD
1 MA loads the WMIO-SBD data message into the L-Band Transceiver.
2. MMA Instructs the L-Band Transceiver to send the SBD Message to the Indium Gateway

3. Iridium Gateway SBD Eguipment receives the SBD Message; sends an acknowledgement to the Wi
and creates an emaill message with the SBLD data message as an attachment to the email.
4 Email message is sent to the destination email server hosted by the Walue Added Reseller for

processing of the data message.

Seqguence of Events: MT-SBD

= Email message is sent to the Indium Gateway server by the “VWalue Added Reseller's Host Server.

(78 Iridium Gateway SBD Eguipment receives the MT-SBD Message and stores it in a database.

(2 The MNMA Initiates a "Mailbox Check™ and the PMT-SBD Message is downloaded to the L-Band
Transceiver.

8. The L-Band Transceiver sends an acknowledgement to the Indium Gateway that the PMT-SBD
Message has been delivered.
M exitracts the PMT-SBD Message from the L-Band Transceiwver and processes the message.




Comms schemes"

PASHcl + sendlreceivesmails
— ﬁrimary addresses at Iridium provider
=6end sbd files ~2kb/file
'eceive commands (a few bytes)

r Automatlc processing (perl, C & matlab

o
e
—
.-|-—
——

~ scripts) run on mail reception (sendmail,
- procmail, .forward, ...)

— Forward data to an unlimited number of mail
addresses




: -'_.&_F__

Session automatique. ..

Automatic Transfer (Coriolis,
users, ...)

Recover/Send mails

)

Decode data from the attached file
Check integrity

Produce plots for website

Notify shortlist users status summary
Notify errors and abort (SMS)

Parser for commands and route




ﬁanb mode : Menu driven

BAS>
MAIN MENU Spray 4 Dive # 0 Op_mode = 0 in Mission

mode

IRIDIUM SBD is implemented
SBE CTD Version

NO 16-bit A/D

ESC Abort prog .pdate menu
.ompass .ebug modules .EProm menu < e —————
.lash CF1 .PS test .yd pump test

.av test
.how params

.Otor test
.ead results

.ow—power mode:
.ridium test

HE O

N =T < OO
OX nhnzxoHda

i;';T.est start .atchdog/Burn .mit on RF
12-bit a/d CTD test set Dive#=0
BAS>

pitch/roll motor test Oct 29 2005
Pitch/Roll Motor Menu
.ult motors tst : U.pdate menu : M.easure pots

.ort roll S.thbd roll : X.mit pitch
.ft pitch : F.wd pitch : 0. pitch
.PS (stbd)wing up: I.su (port) up : Z.ero roll
_1>

pot pitch = 2100, roll = 1997



S Parameters

s Eeprom Menu

——

QiU eeprom :  U.pdate menul : C.ontrol Values
VINEEIORIPmary. : 2.Mission secondary : A.DP'vallies™
\eviggtion : P.itch&Roll Values: S.ensor Values
BAEPIEVAIS : F.ind Name : X.change value

o J\JJ]_:Q_;:" n primary : the mission parameters most likely to be modified
EeMission secondary : the mission parameters that need to be set just

~ v “Navigation Parameters : general behavior during nav (Current corr.,
' mag. Var., no GPS, ...)

Pitch and Roll values : should only be changed after ballast/trim
adjustments

Sensor values : should only be set at the initial electronics calibration
Control values : pitch, roll, pump engineering values
e A small subset only modified from shore




" Field mode :

Commands + route"
)C =

~_'_'ai|ed to Iridium system

e Acknowledged by Spray at surfacing in
Instrument status




Route /. \Waypoints'

SNV aypoints structure
Z1lat, Lon, Valid

'R ute structure
— — # of wpts,
}:' *-;—F— current wpt,
= — \Wpt reached ? radius, range and/or finish line
— route direction (direct /reverse)
— what to do at end of route ?
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