Battery Systems Overview



SIO OBS - Battery Systems
Presentation Overview

Description of OBS system loads

Breakdown of Electrochem battery packs used and cell specifications /
related applications.

Alkaline Packs used (Internal as well as external sourcing)

* ‘D’ Cell pack used for active cruise short duration deployments
* Acoustic Release Pack
* Clock pack

Flex cable design for series and parallel connections of packs
Electrochem pack with integrated fuel gage monitor




()

OBS System Electrical Loads y

Voltage Supply Current Draw Nominal Power
Description Range Consumption

Logger (@ 200 SPS) 7 —16VDC 85mA - 37mA 592mW - 607mW

Sensor (Trillium 240) ~15VDC ~53mA 800mW (original)
650mW (new version)

HTI-90-U Hydrophone 10VDC 4mA 40mW

DPG sensor 5VDC 1.25mA 6.25mW



CSC93 DD and BCX85 DD Cell Information

L=CTROCH=M

EREATING

TOMORRODW

HIGH RATE LITHIUM CELL
CSC93 SERIES: 3B0036
SIZE DD

LITHIUM SULFURYL CHLORIDE CELL

Technical Overview

Open Circnit Voltage (25°C) 9V
Rated Discharge Cusrent 10A
Rated Capacity 30 Ah
MMaxinwem Contions Cucrent 40A
Cell Diameter 33.5mm (1.32in)
Cell Lenpth 111.4 mm (4.3%in)
Cell Weight 23g
Lithinm Weight 102g
Safety Fuse TOA
Self Discharpe 3% per pear ar 25°C
Operating Temperamze -20°C to +93°C

4°F 1o +200°F

Eey Featres:

Primary chemistey (non-rechargeable)

High mte capahility

Advanced spiral-wound techoolopy

Stainless steel contanes

Hermetic glass-to-metal sealing
TWide opecating temperamie range as low as -20°C

and up to +93=C

Low self discharpe rate (3% per year at 23°C)
Restezeted for tansportation (Class 9)
Costom terminations available

\'[a.lu Appl.lcau.ons

hbilitary communications

Oceanopraphic buoys and pliders

Tracking systems

Sensor systems

Fipeline inspection panpges

Beacons, transponders and receivers

Seismic surveying hirds

Capacity as a function of current and temperamre
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NOTICE: The mformation on this datasheet is for single
cells ool Flease consult with Electrochem i pou aze
mterested in additional information. The mformation o
this document is subject to change without notiee and does
not constitute 2 warmaty of performance.

CSC93 has higher
discharge and max
continuous current
capability

CREATING

EL=CTROCH=M

TOMODREEDW

HIGH RATE LITHIUM CELL
BCXS85 SERIES: 3B0076
SIZE DD

LITHIUM BROMINE CHLORIDE CELL

Technmieal Overview

BCX85 has improved
cold temp performance
over CSC at or below -
20°C.

Open Cirenit Voltage (25°C) 39V
Rated Discharge Cnsrent 350 mA
Rated Capacity 30 Ah
Maxioonm Continnons Cucrent 30A

Cell Diameter

335 mm (1.32in)

(H the battery is \

discharged at 0°C
or warmer and
load per cell is low,
both BCX or CSC
could be used.

If load per cell is
high then CSC will
have better

\performance. )

Cell Length 111.5 mm (4.39 in)
Cell Weight 26
Lithinm Weight 102g
Safety Fuse 40A
Self Discharge 3% per year at 25°C
Operating Temperatuce -55°C to +85°C

-67°F to +1B5°F

Ke‘- Features:

Pomary chemistey (non-rechacpeable)

High rate capahility

Advanced spiral-wound technolopy

Stainless steel containes

Hermetic glass-to-metal sealing
Wade opemting temperamise range as low as -55°C

and up to +H3°C

Lowr self dischacpe cate (3% per year at 25°C)
Restrcted for transportation (Class 9)

Cuostom ternunarions available

\'[a.lu Applications:

Mlitary communications

Oeeanographic buoys and glders

Tracking systems

Semsor systems

Pipeline inzpection ganges

Beacons, transponders and receivers

Sessmic surveying birds

Capacity as a function of current and temperarure
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MOTICE: The information on this datashest is for aimgle
cells only  Flease consult-with Electrochem if you are
mterested in additional information The nformation n
thi: docurment i3 subject to change withont notice and does
ot constimte 2 warmanty of performance.




BCX-C Cell Information

EL=CTROCH=M HIGH RATE LITHIUM CELL

CREATING TOMORROW BCX85 SERIES: 3B0070
SIZEC

LITHIUM BROMINE CHLORIDE CELL

Technieal Overview Capacity as a function of current and temperature
Open Circuit Voltage (25°C) 39V a
Rated Discharge Curent 50 mA ———
Rated Capacaty TAh 7
Mawinmm Continons Cusrent 500 mA z /
Cell Dizmeter 25.6 mm (1.0 in) iﬁ
Cell Lenpth 45.4 mm (1.90 in) Es
Cell Weight S5g 8
— - S0 mA
Lithinm Weight 22g 4 — ioomal]
Safety Fuse 40A . 500 mA|
Self Discharge 3% pes year at 25°C 55 35 45 5 325 45 65 85
Operating Temperamse -535°C ro +85°C Temperature {"C)
-679F to +185°F

Key Features: 25°C discharge
*  Pomary chemistey (non-rechaspeable)
*  High mte capabdity 4
*  Advanced spiral-wound technology
*  Stanless steel containes 35 —
*  Hermetic glass-to-metal sealing \‘
*  Wide opeating temperatuge range as low as -35°C - 3 T
and up to +83°C 3 . \
*  Low self discharge rate (3% per year at 23°C)
*  Restucted for transpoctation (Clas: 9) 50 mA l
*  Costom terminations available 27 100 mA |
500 méA
15 !
Main Applications: [ 2 ] [3 8
*  Mhllitary commuaications Capacity (Ah)

*  Oceanographic buoys and glders
*  Tracking systems
*  Sepzofr systems MNOTICE: The m:ocmaum:.l on .4_1:: datashest is for single
. - E'lmems fion . cells only Flease consule with Electrochem if you are

P’P pee FAOgES . mterested i additional informaticn. ‘The mfocmation in
*  Beacoms, t.:a.usp-mde:s and receivers this doeument i subject to change without notice and does
*  Sessmic surveying birds Dot eonstitute 2 warmnty of performance.




Electrochem Lithium Primary Battery Pack
Examples

New Electronics Abalones Small Pressure Case 4x4 LP or SP

Clock Pack

3 g
REV B
B ECTROCHEM

PowER
Greatbatch LTD.
e, New York 14031

_ =xnlosion, and severe burn ha; ard, Dy
ot 5 it, charge, force overdischarge. disas.
sen bie, crush, penetrate or incinerate. Battery may
leat: or explode if heated above.

Temp 85°C (185°F)



Clock Pack

Abalones LP w/new
logger small housing

WHOI Modem

Larger pressure case
w/new logger or 4x4
OR 4x4 batt bottle

Fuel Gauge
FLIP (low profile SP)
OR Abalones LP

L-Cheap Logger
Legacy

4x4 Logger
Larger Pressure Case

Abalones Instrument
Battery Bottle

BCX-C
CSC-DD

BCX-DD
BCX-DD

CSC-DD

O Each cell has 4A series fuse w/ parallel diode | \~| !

I |

30

30
30

30

30

30

30

O Each cell has 4A series fuse w/ parallel diode, plus diode in series

1S-2P
1S,25,4S

6S-2P
45-3P

4S-7P
25,25

4S-2P
25, 6P

4S, 7P

&

30

60
90

210

90

180

210

O Each cell has parallel diode and series 4A fuse E}jﬂ

Blocking diode at the top of
each series string of cells

2/1
7/3

12/1
12 /1

28 /1

12/3

12 /1

28 /1

3.9,7.8,15.6

23.28-23.64
15.0-15.7

15.6

+/-7.4-7.9
14.8-15.8

7.4-7.9

15.6

@

@ ©6 @ O

I

O
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rotection Diode Spec

imcom®oRATEBD 1.0A SCHOTTKY BARRIER RECTIFIER
Features
e Guard Ring Die Construction far Transient Protection
s |owPower Loss, High Efficiency
*  High Surge Capability ‘ | ‘
& High Current Capability and Low Forward Woltage Drop A ‘ B [ A
e ForlUsein Low Voltage, High Frequency Inverters, Free —L _L
Wheeling, and Polarity Protection Ap plication 1 I I ]
*  Lead Free Finish, RoHS Compliant {Note 5) KB
T <
D
Mechanical Data
e (Caze: DO-M D041 Plastic
®  Case Material: Molded Plastic. UL Flammability Dim Min Max
Eﬂlassmcagon Hatlng?_fl\/-t‘l‘l [ A 2540 —
. -ST0-
oisture Sensitivity. Level 1 per B iR =01
®  Terminals Finish —Tin, Plated Leads Solderable per
MIL-5TD-202 , Method 208 c 071 0864
*  Polarity: Cathode Band D 200 272
®  Ordering Information: See Page 2 All Dimensions in mm
*  Marking: Type Murber and Date Code
e Weight: 0.3 grams (approximate)
Maximum Ratings and Electrical Characteristics @ T.=25°C unless otherwise specified
Single phase half wave BOHz, resistive or inductive load.
For capacitive load, derate current by 20%.
Characteristic Symbol 1N5817 1N5818 1N5819 Unit
Peak Repetitive Reverse Yoltage VRRM
Warking Peak Reverse Woltage Ry 20 30 40 N
DC Blocking Yoltage YR
RMS Reverse Yoltage Y RRME) 14 21 20 W
Average Rectified Output Current | 10 "
(Mot 1) i@ T =90°C o :
Mon-Repetitive Peak Forward Surge Current 8.3ms | 25 A
single half sine-wave superimposed on rated load Fsm
Forward Yoltage (Wote 2) Ip=1.04 0.450 0550 0Ed
F=304[ VM 0750 0475 090 v
Peak Reverse Leakage Current @ Ta= 25°C | 10 s
at Rated DC Blocking Voltage (Mote 2) @Ta=100°C | 'FM 10
Typical Total Capacitance {Note 3) Cr 110 pF
Typical Thermal Resistance Junction to Lead (Mote 4) FauL 15 o
Typical Thermal Resistance Junction to Ambient Faus 50
Operating and Storage Temperature Range T Tete 65 to +125 “C




Alkaline Pack for Logger

In house battery pack fabrication

* Industrial Energizer D Cell x 24

* 9V open circuit

* Each cell is fused

* Each series string is diode protected

N . ; I [ E I [ i
NOTES: e [ o ] e T [_areoves
1. 24 AWG WIRE FOR LEADS. || AL RELERSE | D
2. PVC SHRINK WRAP, CLEAR
c
ELECTRICAL SCHEMATIC
& ocv: 9v
< 0 O
- == -
L Ve el = W Ied
,& :{,‘:r:‘“,:—:I’L-—‘ e ey 2
= e AT
473 [Ee i S R T TR Gl -
oA e ar o
Rl 00 Wl TN Gl T I T I P4
il e i i o 1
— 24 D CELL ASSEMBLY L Er [ S SR U M ) NN NS 1 | — ~HIALEAN, FL 33010 USA 1-800-572-4888
: Larri o 5L RELYoLED ON PRPORED O PROPERLY
2] SIO-IGPP
71 | TILE:
: A
24D ALK. PACK
SIZE [DWG. NO. REV
Y 15003 A
...... on SCALE: n/aWEIGHT: n/a | SHEET | OF |
v

www.probatteryspecialists.com



Pro Battery Specialist -Alkaline D Cell Spec @

®
DURACELL coreermor MNA130 o : & COPPERTOP MN1300 o
. —— 0 = Alkaline-Manganese Dioxide Battery Size: D (LR20) =
Alkaline-Manganese Dioxide Battery Size: D (LR20) =5 g =
S~ TYPICAL CONSTANT CURRENT DISCHARGE c
c CHARACTERISTICS AT 21°C (70°F) N
TN 100 p==
,/ \\ N = =— 1.1 Volts
f — \ T
—@P— §E§ — tavess
"\ /j e e Y — 0.9 Volts
= ™
- 342 mm 5 4 \\\\ TYPICAL DISCHARGE CHARACTERISTICS AT 21°C (70°F)
23 1.5 mm " F N — —— — — Y — e
o5mm!| MIN Nominal Voltage: 1.5 V 8 -~ = \ —ima
MAX | Y i s : ‘XE ~ . e, \
o+ 1A lominal Internal N NG N “IX —isa
koadarics: 136 m-ohm @ 1kHz TS \ _!
> - A
Average Weight: 139 gm (4.9 0z2.) “ \ s ‘
oS Volume: 56.4 cm’(3.44 in”) ! - g™ > T al
595" o8 s S |
f Terminals: Flat 285 860 10600 2000 > ™ =y ]
[ | Operating Temperature -20°C to 54°C DISCHARGE CURRENT (mAmps) \ L B
‘ i | | Range: (-4°F to 130°F) Y w
— NEDA/ANSI: 13A ? -
IEC: LR20 \ \
Dimensions shown IEC/ANSI standard A N
— e x 2 TYPICAL DISCHARGE CHARACTERISTICS AT 21°C (70°F) : ‘ ’ d % A » o
Service Hours
° o 1 —
TYPICAL DISCHARGE CHARACTERISTICS AT 21 C (70 F) \\ —mw
16 P S
= 2.2 OHMS \\ s
o ¢ asew
15 — 3.90HMs [ i \ "] |
\ — 51 OHMS . 12 — —
1.4 - -
\\ — 10 0HMS g " \\ =
13 \
o \\\ - -
- N -
= . 5 ~
° "
$ N Py Bt =I5 13N
1.1 ™~ > a .
\ N \ O L N S
1 ®
AN DURACELL
BATTERIES
0.9 Berkshire Corporate Park
\ \ \ \ Bethel, CT 06801 USA
Telephone: Tol-free 1-800-544-5454
08 N Internet: www. duraced com
9 20 0 . s N?O H 100 120 140 169 *  Delivered capacity is dependent on the applied load, operating temperature and cut-off voltage. Please refer to the charts
oy o and discharge data shown for examples of the energy [ service life that the battery will provide for various load conditions.
Delivered capacity is dependent on the applied load, operating temperature and cut-off voltage. Please refer to the charts
and discharge data shown for examples of the energy [ service fife that the battery will provide for various load conditions.
This data is subject to change. Performancs information is typical. Contact Duracell for the latest information l 4,03
l This data is subject o change. Pedformance information is typscal. Contact Duracell for the latest infoeemation 4103




Alkaline Clock Pack

Purpose: provide power to

Keep the system clock running

In the event that the main battery
output voltage drops below cutoff,
If the clock can be kept running in
A lower power mode (PLL off) the
system’s total drift can still be
Determined upon recovery.

-, pour :

Jnc., St. Louis, MO 63141
CH1218 Geneva

Holdings.
SA.

D SIZE / FORMAT EN95-LR20- AM1-15V

Made in U.S.A. for: / Fabrique au E

Energizet
Europe:

2 xEnergizer D cells | :
* 3VDC nominal output 4
e ~17Ah @ 25mA, 21C '
* Configuration: 2S >



Energizer D Cell Specification

PRODUCT DATASHEET Energizer

1-800-383-7323 USA/CAN
wWww.energizer.com

ENERGIZER E95 D |

Specifications

f
p—— = Classification: Alkaline
‘iﬁ@!ﬂl Chemical System: Zinc-Manganese Dioxide (Zn/Mn0,)

No added mercury or cadmium

Designation: ANSI-13A, IEC-LR20
Nominal Voltage: 1.5 volts
. . Nominal IR: 150 to 300 milliohms (fresh)
Industry Standard Dimensions Operating Temp: 18°C to 55°C (0°F to 130°F)
mm (inches) Typical Weight: 144.0 grams (5.1 oz.)
e Typical Volume: 56.0 cubic centimeters (3.4 cubic inch)
— Jacket: Plastic Label
Shelf Life: 10 years at 21°C
Terminal: Flat Contact
* Manufactured: Made in the USA
34.20 (1.346)
32.30 (1.272) 1.50 (0.059) — .
9.50 (0.374) | - | [ Minimum Milliamp-Hours Capacity
Maximum | [ ] Continuous discharge to 0.8 volts at 21°C
(+) T 24000
= 18000 -
£
61.50 (2.421) E
59.50 (2.343) Z 12000 ~
E - I l
Q
(_:’ (s T T T
18.00 (0.709) — = — 2 100 230 200

Minimum

Discharge (mA)




Acoustic Release Battery Pack

+18V (Release)

+12V (Reply)

+9V (Electronics)

9V Battery Side

Output Voltages: +18V Release, +12V Reply, +9V Electronics

* 11x9V Energizer Batteries
* 24x AA Energizer Batteries

Supply Voltage Capacity (Ah) Nominal Load

24 x AA batteries

2 x series banks of 12 cells
in parallel

16 of the cells are part of
the +12V supply

16 x AA batteries
2 x series banks of 8 cell in
parallel

11 x 9V batteries in parallel

6 Ah @ 25mA, 21C
3 Ah @ 0.5A, 21C

6 Ah @ 25mA, 21C
3 Ah @ 500mA, 21C

1.44 Ah @ 25mA, 21C

AA Battery Side

<1uA Que., 2A
typ. active

< 1uA Que,,
500mA max

275UA typ.



Acoustic Release Battery Pack Schematic

/Release
(Release Voltage +18V)

o o2
| gpe— [F e—

Capacity of sach AA-Battery is 2.85 AH. With two strings im parallel,
= ty doubles:
70 20

[

[Flectrenics +077

os o o7 o8 )

7
Molcx 26515040 23S R snoms " W B2UEME EzmEus

‘”'—

o o1t D12 o1z D1s
Exa0EME W enosue B2303ME BEME sxmIME

each 9V is 0.625 AH. This 11-Cell
cal power draw of 275uA, this
derating, this will provide 729

tal of 6.875AH.
cally provide 1041 days of operation




PRODUCT DATASHEET

ENERGIZER 522

Eﬂefyizek7E

Industry Standard Dimensions
mm (inches)

17.50 (0.689)
15.50 (0.610)

| 12.95(0.510)
12.45 (0.490)
26.50 (1.043) |

24.50 (0.965)
o S ) B

46.40
Maix

48.50 (1.909)
i(rifri?) 46.50 (1.831)

Acoustic Release Battery Pack
Cell Specs

Classification:

Chemical System:

Designation:

Nominal Voltage:

Operating Temp:
Typical Weight:
Typical Volume:
Jacket:

Energizer

1-800-383-7323 USA/CAN
WWw energizer.com

Specifications

Alkaline

Zinc-Manganese Dioxide (Zn/MnO,)
No added mercury or cadmium
ANSI-1604A, IEC-6LR61

9.0 volts

-18°C to 55°C (0°F to 130°F)

45.6 grams (1.6 oz.)

21.1 cubic centimeters (1.3 cubic inch)
Metal

Shelf Life: 5 years at 21°C
Temminal: Miniature Snap
Milliamp-Hours Capacity
Continuous discharge to 4.8 volts at 21°C
800
= 600 |
<
E
2 400
S
£ 200
o
0 N
25 100 300 500

Discharge (mA)

PRODUCT DATASHEET

ENERGIZER E91

vEnergizer.

Industry Standard Dimensions
mm (i_nches)

14.50 (0.571)
13,50 (0.531)

J 1.00 (0.039)

5.50 (0.217) — —

. Minimum
Maximum | — I
(+)
50.50 (1.988)
49.50 (1.949)
L. @) '
—
0.10 (0.004) —7.00 (0.276)
Typical Minimum

Classification:
Chemical System:

Designation:
Nominal Voltage:

Energizer

1-800-383-7323 USA/CAN
www.energizer.com

Alkaline

Zinc-Manganese Dioxide (Zn/Mn0O,)
No added mercury or cadmium
ANSI-15A, IEC-LR6

1.5 volts

Specifications

Nominal IR: 150 to 300 millichms (fresh)
Operating Temp: -18°C to 55°C (0°F to 130°F)
Typical Weight: 23.0 grams (0.8 0z.)
Typical Volume: 8.1 cubic centimeters (0.5 cubic inch)
Jacket: Plastic Label
Shelf Life: 10 years at 21°C
Terminal: Flat Contact
Milliamp-Hours Capacity
Continuous discharge to 0.8 volts at 21°C
4000
= 3000
<
E
> 2000
3
0 T -
25 100 250 500

Discharge (mA)



Battery Connection - Flex Cables

Parallel Connection of Batteries

— Molex 70552-0001
|:| ' O/\/C Fi ' E
2 Fuse/Slimiine1206/4 331 A/SM e
‘l:.‘!lule T0552-0001 =
E 1 AN Output To Logger
el Fuse/Slimiine1206/4 331 A/SM
m ﬂ?ﬂﬁSB—Oﬂm
L S
= |:| ! N om
Q-l 2 Fuse/Slimiine1206/4 331 A/SM
ﬁ ‘Ede T0552-0001
a |:| 2 O/-\/C zse’ﬁlirineﬂﬂﬁﬂ:’.aﬂm
3 ﬂ?ﬂﬁSB—Oﬂm
4&" _
m |:| 2 O/\/D Ezse'slirineuﬂ&u:’.aﬂmu

433 Series Littlefuse, very fast acting 1A - 1206 size

! r/\/\Fﬁ [+
@ 2 Fuse/Simine 1 206433/1ASM o oéa!-:mgere OpeningTime at 25°C
) 1 1009% 4 hours, Minimum
200% b sec., Maximum

300% 0.2 sec., Maximum




Battery Connection - Flex Cables

Series Connection of Batteries

I:I 1 npu ; :Z:/\_/:Z: 1 E

F1
2 : Fuse/Slimiine1206/4 33/1A/SM
1
J !
1
1

1 | Output To Logger

L I

5 |

Q-I i |:| 2 é ;/\/N E?JSE’EFIT‘HE1M433I’1&'SM

= i J3

H | Molex 70553-0001

> :

G 0L

0 =

&) Molex T0552-0001

':;; R B

m i D ; = ; \J/\/b Eause.’ﬁli'rirle1m?.3¢'1m '
| | 433 Series Littlefuse, very fast acting 1A - 1206 size
: ,aﬂ 2 ; % o:{::ir:gera OpeningTime at 25°C
- M ORI - 100% 4 hours, Minimum

- 200% 5 sec., Maximum

300% 0.2 sec., Maximum




Battery Connection - Flex Cables

Flex Cable
taped along
top of battery
packs




Electrochem pack with fuel gauge monitor

* Save shipping cost

e Reduce turn around time

* Ability to run multiple cruises
from a single pack

Cell Type: CSCDD

Nominal Cell capacity: 30 Ah
Configuration: 4S, 7P

Pack nominal capacity: 210 Ah

Cell Count: 28
Voltage: 15.6
4V capacity withdrawn < 25%
3V 25% < capacity withdrawn < 50%
No connection Active Mode, 500uA draw on pack A 205 < ERIPEELY Wie i < 755
battery current monitored 1V capacity withdrawn > 75%
PowerOut(-) Low Power Mode, 46uA draw on pack ov No indication, battery in low

Battery current NOT monitored power mode



Electrochem pack with fuel gauge monitor

PACK POWER CONMNECTOR

POS. 1 - BATIERY + RED]
POS. 2 - CAPACITY YELLOW]
POS. 3 - LOW POWER [GRAY]
POS. 4 - BATIERY - [BLACK]

o

o [ |
& fray :-‘f 9 8 Z Y
i}
g enye g8z 2
0 - e e eT "
|

L
i
i

ininis
£
5 |

T H.:_i ‘ [4::1 I I
—r N
L CHEE
A

T

POS.
POS.
POS.
POS.

2

- STRING F + [RED
- STRING G + [RED
- COMMON - [BLACK]

Q0 OsOn b GO RD =

Iu
STRING CONMECTOR "
POS. 1 - STRING A + [RED] i
POS. 2 - STRING B + [RED|
POS. 3 - STRING C + [RED]
POS. 4 - STRING D + [RED =
STRING E + [RED I:

10% UNDER 50mA LOAD OVER TEMP RANGE

FUEL GAGE ACCURACY: +
+ 10% UNDER 200mA LOAD OVER TEMP RANGE

CURRENT FLOW GAGED: OmA <1< 210mA
CURRENT SAMPLING RATE: ONCE EVERY 524.288 ms WITH NOMINAL BASE TIME

PROCESSOR TIME BASE ACCURACY: + 2% AT 25°C




Thank You!

Questions?



