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GENERAL DESCRIPTION

Each orange molded polyethylene box contains a single or multiple battery configuration;
standard configurations are:

1. A single 12VV-65AH battery (SB12-65).

2. Two 12V-38AH batteries connected in series or in parallel to provide
either 24VV-38AH (SB24-38) or 12V-76AH (SB12-76).

3. Three 6V-50AH batteries connected in parallel to provide 6V-150AH
(SB6-150).

All batteries are maintenance-free rechargeable lead-acid type which utilize a non-liquid
electrolyte. The non-liquid "suspended electrolyte” permits the batteries to be operated in any
orientation without spillage or loss of capacity, and prevents electrolyte stratification which
greatly reduces capacity when normal liquid electrolyte batteries are charged under pressure. The
battery boxes are filled with a high purity mineral oil which provides pressure compensation and
also isolates the batteries from the surrounding seawater.

The batteries have low self-discharge characteristics, and produce a minimal gas buildup during
normal charge and discharge cycles, which eliminates the need for complicated venting systems.
Gas can be manually vented through the valve molded in the diaphragm. The flexible polyether
urethane diaphragm is transparent, which allows the battery to be visually inspected without
disassembly.

IMPORTANT:

1. A gas bubble under the diaphragm valve is normal. Manual venting is recommended
when the bubble diameter exceeds about 6 in. (15 cm).

2. To ensure long life at rated capacity:
a) Do NOT overcharge.
b) Store in charged condition at reduced temperature (-40 deg to 50 deg F).
C) Do not discharge battery below 75% of rated voltage.

CAUTION:  These batteries can deliver very high currents if shorted. Exposed male
connector pins with applied power should be handled with extreme care; they can be easily
shorted against any metal surface. If a short circuit persists for more than about a second,
connectors and cabling may be destroyed and fire may result. ALWAYS verify polarity. Many
devices can be damaged by reverse polarity.

CHARGING

The battery should always be fully charged before use, and should be stored in a fully charged
state (see STORAGE).

The battery cells are of starved electrolyte construction, and produce very little, if any gas while
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charging. However, when fully charged, a cell will start to produce gas. IT IS EXTREMELY
IMPORTANT NOT TO OVERCHARGE THE BATTERY. The evolution of gas that results
from overcharging will slowly reduce the capacity of the cells by drying out the electrolyte. In an
extreme case the diaphragm can be damaged by the pressure load caused by the trapped gas
bubble.

To ensure many recharging cycles over the life of the cells, it is preferable to slightly
undercharge them on each cycle. Usually, one cell will achieve full charge before the others and
a stream of gas bubbles will rise from that cell. If the battery is charged beyond this point, there
may be some slow bubble formation after it is disconnected from the charger. This gas formation
should stop within about an hour.

Excess gas that accumulates can be vented easily by carefully loosening the chromed valve cap
and releasing the gas. Be careful to minimize loss of compensating oil.

Batteries should always be charged in an upright position. Charging in an inverted position may
result in gas being trapped inside the cells. Keep a close watch on batteries during their first
charge cycle after shipment or storage, or after a significant temperature change.

Do not exceed .25 x C, amps charging current, where C, is the amperage capacity of the battery.
For example, to charge a 12v-65 amp hr battery, the maximum charging current should be less
than .25 x 65 = 16.25 amps. Charge until a single cell starts venting and measure the battery
voltage at that point. This is the reference battery voltage value for the fully charged state. This
value will decrease over the life of the battery, and is also a function of temperature and of time
after charge (voltage settling will occur shortly after disconnecting from charge).

WARNING: SEVERE OVERCHARGING CAN RESULT IN FORMATION OF A LARGE
AMOUNT OF EXPLOSIVE GAS WHICH MAY RESULT IN MECHANICAL RUPTURE OF
THE DIAPHRAGM AND/OR FIRE AND/OR EXPLOSION.

NOTE: The SeaBattery should be charged with a constant voltage, current limiting charger. A
bench power source with current limited to .25C, can be used. DO NOT USE AN
AUTOMOTIVE TYPE BATTERY CHARGER. THIS TYPE OF CHARGER WILL
OVERCHARGE THE BATTERY.

CHARGERS

Specially designed battery chargers are available from DSP&L for each SeaBattery
configuration. Contact DSP&L for further battery charger information. The following
instructions apply to these chargers.

Once powered up and connected to the battery, the two red charger lights will turn on. The lower
light indicates "power on" and "low rate" while the upper light indicates "high rate". When the
battery reaches full charge the "high rate" light will go out. The "high rate" set point voltage will
vary as a function of temperature and battery condition. It may have to be re-tuned as the battery
ages, due to a natural decrease in battery capacity. Charging time depends on battery and charger
capacity and on the initial state of charge.

If the charger is well-tuned, the battery should not produce gas during the charging cycle and the
diaphragm valve may remain closed. The battery should be checked for gas production,
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especially toward the end of the charging cycle. If there is a stream of bubbles rising from one or
more of the cells and the charger "high rate” light is still on, then the battery is being
overcharged and the charger is incorrectly tuned (Contact DSP&L for charger tuning
information).

Batteries may be charged either inside or outdoors. If a battery is being charged outdoors great
care must be taken to protect the charger rain or sea spray--the chargers are not weatherproof.
Prolonged unprotected exposure to salt spray may damage the charger electronics. A large, clear,
heavy plastic bag can be used to cover and protect the charger.

STANDARD CONNECTORS

A right angle diaphragm penetrator is installed in the SeaBattery diaphragm, and is molded to an
SO 16/4 4-conductor power cable terminated with an Impulse IL4FS female 4-pin connector.
The connector polarity is shown below.

FEMALE CONNECTOR PINOUT DIAGRAM (for 12V SeaBattery)

#1 Ground (black)
#2 +12 volts (white)
#3 +12 volts (red)

#4 Ground (green)

DISCHARGING

For optimal results, the SeaBattery should not be overly discharged. Do not reduce the voltage
below the minimum values shown.

Nominal Voltage Minimal Voltage
24 18

12 9

6 4.5

Complete discharge is not advised, but batteries can usually be recovered by using a special
charging procedure. If the battery is completely discharged and will not accept a charge, try
initializing the charge with a higher voltage to induce current flow. When current is flowing,
reduce the voltage. Refer to the "Recharge Methods" technical notes located in Appendix B.

The SeaBattery might produce significant amounts of gas in the discharge cycle, especially
during rapid discharge. Before use, purge any significant bubbles from the SeaBattery case. A
small amount of gas trapped under the diaphragm will not cause a problem; it will go into
solution under pressure, and the flexibility of the diaphragm allows for limited expansion and
contraction of volume. When the SeaBattery is brought to the surface, the depressurization will
cause the compensating oil to foam. This is normal, and will form into a single bubble within
about an hour, after which it should be purged.
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CAUTION:  The SeaBattery is capable of discharging very high currents and must not be
shorted. Cables and connectors can quickly be destroyed by the high current resulting from a
short circuit.

INSPECTION

The diaphragm should be filled so that the top of the valve cap is approximately one half inch
below the top of the box. In an emergency almost any type of oil can be used; oils that will not
damage rubber are best, such as mineral oil (high viscosity is best), white oils, silicon oil,
cooking oils, or any oil that will not solidify at low temperatures.

Unless completely flooded, water inside the case should not cause battery failure. A non-
hardening gasket sealer (e.g. Permatex #2) is used between the case and the diaphragm to help
prevent flooding, and it is also important that the bolts that secure the top to the case are
tightened to the correct torque specifications.

The bolts around the perimeter of the box may loosen over time. Check the torques periodically.
Tighten the center bolts on each side until the edge of the diaphragm begins to bulge at that
point. Tighten the bolts down less and less as they approach the corners of the box, thus
maintaining a uniform bulge of approximately 1 mm between the top and the case. The factory
torque settings are:

Center bolt on each side 50 in-Ib (35 cm-kg)
Surrounding bolts 35 in-1b (23 cm-kg)
Corner bolts 20 in-Ib (11 cm-kg)

If the bolts are too loose, the box will slowly leak oil. Over-tightening will cause deformation of
the diaphragm; extreme over-tightening can cause the diaphragm to tear.

Inspect the SeaBattery after the first deployment, and after submersion to a significantly greater
depth. Check for water leakage by inverting the box and looking for water bubbles. Water can be
drained from the case when in this position. Water leakage has not been a problem, however.
Always check for damage and for rocks trapped between the top and the diaphragm.

MOUNTING

The SeaBattery case is very durable, but it must be well secured. Do not mount the SeaBattery
so that it is suspended from the top flange. The weight of the battery may cause cold flow
deformation of the plastic flange which can result in leakage.

If the SeaBattery is likely to experience shock loading (e.g. during launch or recovery) a tray
should be constructed to support and retain the case. For extremely rough usage (e.g. towed
systems that might “crash™ into the bottom), a frame that supports and retains the top of the case
should be added. There may be threaded mounting inserts in the bottom of some older model
cases. These mounting inserts should not be used--the inserts may tear out of the plastic case
under severe loading.



Sea Battery User’s Guide

BATTERY STORAGE
Recommended Storage Temperature: -40C (-40F) to 10C (50F)

NOTE: The SeaBattery should be recharged at least once every 6 months while in
storage at room temperature. More frequent recharging is required at storage temperatures
higher than recommended.

WARNING: When completely discharged, the electrolyte is reduced nearly to water. Freezer
storage can freeze the electrolyte and damage the SeaBattery.

After the last deployment or battery use, fully recharge the SeaBattery before storing. Although
the battery can be used in any position, it should be stored upright. The battery case does not
need to be disassembled for storage.

Check the battery periodically for excess gas production, and release any accumulated gas
bubble. During extended storage at elevated temperatures, gas production is more significant; in
these conditions, the SeaBattery should be stored with the fill valve cap removed. Some oil may
be lost, but can be replaced prior to actual use. To minimize oil loss during storage attach a
length of tubing to the fill valve.

Storage at a low ambient temperature reduces the self-discharge rate. Higher temperatures will
cause the battery to self-discharge more rapidly and produce excess gas, which should be vented.

Long term exposure to sunlight (UV radiation) can eventually cause some degradation in the
mechanical properties of the urethane diaphragm. Avoid storing the SeaBattery in full sunlight
for extended periods. Cover the battery for periods of exposure of longer than a week or two.

The plastic case is made of polyethylene which is impervious to most oils and solvents. The
connectors are molded neoprene; contact with damaging oils or solvents (e.g. diesel oil or
organic solvents) should be avoided. Similarly, do not use any organic solvent on the urethane
diaphragm.

LIFE EXPECTANCY

The SeaBattery life expectancy is approximately three years under normal use. Intermittent use
combined with cold storage can increase battery life, while abuse can significantly shorten life
expectancy. Contact DSP&L for applications that require continuous use and in situ recharging.

There are two options for battery replacement:

1. Ship the SeaBattery back to DeepSea Power & Light where the batteries will be replaced
and refurbished.

2. Order a new, pressure-modified battery from DSP&L and install them in-house.

3. While not recommended, emergency field replacement is possible; see Field Replacement
Procedure for instructions.
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SHIPPING
The SeaBattery is classified as a dry cell type battery and can be shipped by air freight.

CUSTOMER MODIFICATIONS

It is recommended that electrical penetrations be made through the diaphragm, although
successful penetrations have been made through the case. Holes cut through the diaphragm
should be cut with a boring tool (circular knife) rather than being drilled. Drilling causes ragged
hole edges which have a tendency to encourage tearing. Also, holes must be cut significantly
undersize to maintain a tight seal during diaphragm stretch.

Any customer modification such as installing a penetrator, or field battery replacement voids the
SeaBattery warranty.

PRESSURE COMPENSATION OIL WARNING

The pressure compensation oil will also soften the insulation of any internal wiring. This
softening will cause the insulation to swell, and reduces resistance to tearing. When opening up
the battery case, handle the wires gently to avoid damage to the insulation. CONTACT
BETWEEN DAMAGED WIRES MAY RESULT IN A SHORT CIRCUIT.

When replacing the pressure compensating oil, note that low viscosity oil will have a greater
softening effect on the wiring insulation than high viscosity oil.

SEABATTERY WARRANTY

DeepSea Power & Light (DSPL) will replace any SeaBattery that is found to be defective in
manufacture during a period of sixty days after receipt of delivery. Except for such replacement,
the sale or any subsequent use of the SeaBattery is without warranty or liability.

BATTERY REPLACEMENT

Field Replacement Procedure (recommended as an emergency procedure only)
NOTE: The removal procedure is reversed for replacement.

1. Drain approximately 1/2 of the oil out of the SeaBattery. Remove the valve cap, invert
box and slightly inflate with compressed air. The heavy mineral oil can be reused; keep it
clean!

2. Remove the bolts securing the top to the battery box. Note the tightness of each bolt
before removal. The bolts are tightest toward the middle of the frame and looser toward
the corners. Bolt torques are: Center bolt = 50 in-Ib; Surrounding bolts = 35 in-lb; Corner
bolts = 20 in-Ib.

3. Remove the top of the battery box and the diaphragm. Note the dark brown sealant
present on the diaphragm and the battery box surfaces.
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10.
11.

12.
13.

14.

Pour out the remaining heavy mineral oil.

Disconnect the wires from the battery terminals. Be careful not to short circuit the
terminals during this process. A short circuit can be VERY dangerous.

Remove old battery from box.

Prepare new batteries for installation. The new batteries must be modified to allow oil to
freely enter the individual cells. The following is our recommended field modification
which offers satisfactory results while differing from the factory procedure.

a) Pry off top plastic plate that covers cell vents.
b) Remove individual rubber vent caps.
C) COMPLETELY fill each individual cell with oil.

Install new modified battery in box. Reconnect terminals to diaphragm feedthrough
connector.

Clean the old sealant off the urethane diaphragm with Isopropyl alcohol. A stronger
solvent such as MEK can be used to clean the old sealant off the battery box.

Partially fill box with oil before final assembly.

Make sure the sealing surfaces are clean and oil free, and apply a bead of non-hardening
automotive gasket sealer (e.g. Permatex no. 2) to the box surface, just outside the sealing
ridge.

Reassemble diaphragm and box top, being careful not to pinch any wires.

Retighten frame bolts to previous torque specifications as noted in instruction 2.
Diaphragm should not protrude beyond box edges more than 2-3 mm.

Fill box with oil until the top of the valve stem is approximately 1 cm below the bottom
surface of the box top.
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APPENDIX A
PS-12400 PowerSonic Rechargeable Battery Application Manual



