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Mouthpiece Position
The area where the PO2 is normally displayed serves one additional function: to communicate 
the current position of the Mouthpiece. As with the PO2 Setpoint and Oxygen Sensor Confidence 
warnings, this information is displayed briefly every few seconds. There are four possible values, 
which are “cc” in the upper half of the PO2 display area (mouthpiece is in the Closed Circuit position), 
“oc” with “o” in the upper half, and “c” in the lower half (mouthpiece is in the Open-Circuit position), 
“nc” with “n” in the lower half, and “c” in the upper half (mouthpiece is not fully in either position), 
or “un” with “u” in the upper half, and “n” in the lower half (mouthpiece position is unknown). The 
difference between “nc” (“no circuit”) and “un” (“unknown”) depends on whether the mouthpiece is 
reporting that neither closed-circuit nor open-circuit is currently established (“no circuit”), or whether 
the mouthpiece is not reporting any position information at all (“unknown”).  In the former case, 
the problem is likely due to the mouthpiece switch being in the wrong position, one or both of the 
magnets inside the mouthpiece being damaged or corrupted, or a problem with the magnet sensors 
in the HUD.  The latter case would arise if the HUD was unable to communicate reliably with the 
Display. In any case, if the displayed value of the mouthpiece position is not what it should be, first 
check the actual position of the mouthpiece, make sure it is firmly and completely in one position or 
the other, and attempt to wiggle the HUD slightly.

IMPORTANT: When the mouthpiece is in the “cc” position, the PO2 
control system maintains the loop PO2 at whatever the current PO2 setpoint 
is, and decompression calculations are based on the current PO2 value. When 
the mouthpiece is in the “oc” position, the PO2 control system maintains the 
loop PO2 at whatever the PO2 of the current diluent is at the current depth, 
and decompression calculations are based on the diver breathing the current 
diluent in open-circuit mode. When the mouthpiece is in the “nc” or “uc” 
positions, the PO2 control system maintains the loop PO2 at whatever the 
current PO2 setpoint is, and decompression calculations are based on the 
diver breathing the current diluent in open-circuit mode.  
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Current Depth
Immediately beneath the PO2 value, on the left 
side of the screen, is the current depth reading. 
This value is shown in either metric or imperial 
units, depending on which mode is selected (as 
indicated by the “FT” or “M” symbol to the right 
of the current depth value). In metric mode, the 
value is show to the nearest tenth (0.1) of a meter; 
when in imperial mode, the value is shown to the 
nearest foot. This value will flash whenever the 
maximum rated depth (40 m) is exceeded.

Maximum Depth / Ceiling
In most circumstances,the maximum depth 
achieved during the dive is displayed below 
the current depth, in the lower-left corner of the 
Primary Display, to the left of the word “Max”. 
However, in the event that a diver has inadver-
tently incurred a decompression obligation, this 
value changes to represent the current decom-
pression “ceiling” (shallowest depth to which it 
is safe to ascend). When displaying the ceiling 
value, the value briefly changes to “cL” (to indicate 
“ceiling”) every few seconds (as shown below).

Remaining Dive Time (RDT)
The Remaining Dive Time (RDT) value, shown 
as the large number on the right side of the 
Primary Display, is based on various factors, 
including the remaining no-decompression time 
at the current depth, oxygen supply, remaining 
battery life, and oxygen toxicity units (OTUs). It 
represents the number of minutes remaining at 
the current depth before one of these parame-
ters is exceeded (“199” is displayed if more than 
199 minutes remain). When the value falls below 
5 minutes, it will flash. If a decompression ceiling is incurred, this value changes to represent the 
total decompression time – ascent time plus decompression stop(s). When displaying this value, the 
value briefly changes to “td” (“total decompression”) every few seconds (as shown above).
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Elapsed Dive Time
The number of minutes that have elapsed during 
the dive (i.e., the total dive time) is displayed in the 
lower-right corner of the Primary Display, next to 
the small clock symbol printed on the LCD glass. 
This value represents the total elapsed time since 
the start of the dive. It begins incrementing only 
when a dive has started, and stops incrementing 
when the dive ends. If a subsequent dive is con-
ducted without allowing the unit to power-down, 
then the elapsed dive time resets.

Ascend/Descend Arrow
Located in the center of the Primary Display, between the Current Depth value and the Remaining 
Dive Time value, is a symbol that can display an up-arrow, or a down-arrow. When the up-arrow 
is displayed, the diver should immediately begin a safe, controlled ascent. The up-arrow does not 
necessarily mean that the dive must be terminated – it may only indicate that the diver is approach-
ing the no-decompression limit at the current depth; in which case ascending a certain amount may 
cause the up-arrow to stop flashing (i.e., when the depth is shallow enough that the diver has ample 
remaining no-decompression time at the current depth).

In the unlikely event that a diver incurs a decompression obligation (i.e., the Decompression Ceiling 
Alert is displayed), and the diver then ascends above the depth at which the Decompression Stop 
Alert is displayed, the down-arrow will flash. In this situation, simply descend gradually until the 
down-arrow no longer flashes, and remain at that depth until the Decompression Stop Alert no 
longer displays.

WARNING:  Do not allow the Remaining Dive Time to reach zero! The 
value will begin to flash when several minutes remain, when an ascent should 
commence. Allowing the Remaining Dive Time to reach zero could place the 
diver at significant risk.

WARNING:  The MkVI Discovery rebreather is not intended for use on 
planned decompression dives. Although the Primary Display will provide a 
limited amount of information to allow completion of safe decompression, this 
information is provided ONLY as a guide when limits have been exceeded. 
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Battery Life Indicator
Near the bottom of the Primary Display, just to the 
left of the Elapsed Dive Time value, is the Battery 
Life Indicator. This indicator serves as a “fuel 
gauge” for remaining battery life. If the remain-
ing battery life is less than 20%, this indicator will 
flash, and the screen will indicate that the dive 
should be terminated. The more time that has 
elapsed since the last battery Learn Cycle, the 
greater percentage of battery charge is needed 
to ensure 20% remaining power. 

Temperature
Immediately to the left of the Battery Life Indi-
cator is the Temperature reading. This value is 
displayed in units of centigrade when in metric 
mode, and units of fahrenheit when in imperial 
mode. 

Cylinder Pressure Indicators
Along either side of the Primary Display are the two cylinder pressure indicators, represented as 
bar graphs. The graph on the left side of the screen is for the diluent supply, and the graph on the 
right side of the screen is for the oxygen supply. Each segment in the bars represents approximately 
10% of the total gas supply for each cylinder. When the pressure in either cylinder drops below the 
minimum acceptable value, the remaining segments of the corresponding bar graph will flash. The 
full-scale (100%) value of each of these bar graphs is established using the PC Software.

DANGER: Do NOT ignore the remaining battery life indicator. If the 
battery fails, the entire life-support system (including alarms) may cease to 
function. Failure to abort to open-circuit and terminate the dive could lead to 
serious injury or death.
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Ascent Rate Indicator
The bar graph along the very top of the Primary 
Display indicates the diver’s current ascent rate. 
It spans from left to right, and is not displayed 
when the diver is not ascending. If the bar is 
half-way across the width of the screen, the diver 
is ascending at a rate of 9 m / 29,5 ft per minute. 
If the status bar is shown across the entire width 
of the screen, the diver is ascending at a rate of 
18 m / 59,0 ft per minute. The segments in this 
graph will flash if the safe ascent rate (10 m / 33 
ft per minute) is exceeded.

sysTem moniTorinG

Merely understanding how to read and interpret the information presented on the MkVI Discovery 
Primary Display is only the first step. All divers must learn to monitor the Primary Display and alarm 
systems regularly throughout the dive. In addition to the parameters monitored during an open-
circuit scuba dive (e.g., depth, cylinder pressure, decompression status), a closed-circuit rebreather 
diver must also monitor other variables, such as the PO2 of the breathing gas and the remaining 
battery life. The MkVI Discovery is designed to make the task of monitoring these parameters as 
easy and straightforward as possible, and alarm systems have been incorporated to alert the diver 
when these parameters drift out of safe range. Nevertheless, it is vitally important to the safety of the 
diver that good system monitoring habits be developed.

Monitoring PO2 
The most critical parameter to monitor on any closed-circuit rebreather is the oxygen partial pressure 
in the breathing loop. The most dangerous aspect of closed-circuit rebreathers is the fact that the 
oxygen concentration in the breathing gas is dynamic and can change. Considering the lack of 
reliable physiological warning symptoms for impending hypoxia or CNS oxygen toxicity, and the 
severity of these maladies while underwater, the importance of frequent PO2 monitoring should 
be obvious. Fortunately, the MkVI Discovery is designed to not only monitor the PO2 value in the 
breathing loop, but also validate that the oxygen sensor readings are correct and accurate. Although 
there are many alarm systems built into this system, it is always good practice for divers to regularly 
monitor the PO2 value on the Primary Display screen, to ensure that it is within limits, and that the 
value itself is not flashing.

Monitoring Gas Supplies
The next most important parameters to monitor are the gas supplies, represented as bar graphs 
on the left and right sides of the Primary Display. In particular, it is important to make sure that the 
Air (“Dil”) pressure graph is not flashing. The electronics system will constantly calculate whether 
there is enough air supply remaining to allow a safe open-circuit bailout to the surface. If there is not 
enough air to allow a safe open-circuit bailout to the surface, the “Up Arrow” will be displayed on the 
LCD Display, indicating that the diver should ascend to a shallower depth.

The oxygen supply pressure should also be monitored to ensure there is a sufficient quantity of 
oxygen remaining in the oxygen cylinder to complete the remainder of the dive in closed-circuit 
mode. Because these values change very slowly throughout the course of a typical rebreather 
dive, there is a tendency to ignore them. As with other important parameters, there will be warnings 
issued in case the oxygen supply pressure gets too low; but nevertheless, the diver should be in the 
habit of monitoring this value regularly.
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Monitoring Remaining Dive Time
As mentioned previously, the Remaining Dive Time (RDT) value is based on several different factors. 
The value displayed represents the amount of remaining time (in minutes) for the most limiting 
factor. If the limiting factor is remaining battery life, the value will count down consistently, regard-
less of depth. However, if the limiting factor is remaining oxygen supply, the value could increase 
or decrease depending on the rate at which the diver is consuming oxygen. The value can change 
even more dramatically (and suddenly) when the limit is based on remaining no-decompression time.  
This is because a diver with only a few minutes remaining at a depth of 30 meters (for example) may 
well have many more minutes remaining at a shallower depth. Conversely, the remaining minutes 
may suddenly decrease sharply when depth increases. Thus, it’s extremely important to monitor this 
value throughout the dive; particularly after increases in depth.

Note that the RDT value is NOT an exact value, and it should be regarded as a “recommended” 
remaining dive time, rather then an absolute remaining dive time. In the event that a diver inadver-
tently exceeds the no-decompression limits and the dive requires decompression stop(s), the RDT 
value changes to display the remaining total decompression time, as described previously.

breaThinG UnderWaTer

Counterlung Placement
When properly adjusted, the MkVI Discovery should 
rest easily on the diver’s back. It should not feel 
awkward or loose, but rather it should be reasonably 
snug and comfortable. Specific strap adjustments 
will depend on what style of harness is used, but 
each counterlung comes with a set of three straps 
that can be looped around the harness shoulder 
straps, securing both counterlungs firmly to the 
diver’s upper chest and shoulders. When properly 
positioned, both counterlungs should curve over the 
tops of the shoulders, such that the top ends are in line with the diver’s back. They should hug the 
diver’s body closely, and not float up or shift position as the diver swims in different orientations.

Counterlung Strap Adjustments
Besides the three large straps for attachment to the harness, 
each counterlung has several additional straps used to adjust 
positioning. At the top of each counterlung is a single adjust-
able strap that curves behind the diver’s back and attaches to 
the corresponding cylinder strap. This counterlung strap is used 
to adjust the positioning of the top of each counterlung. At the 
bottom of each counterlung are two more adjustable straps. The 
longer of these angles straight down for attachment to a crotch-
strap or a waist strap, and is used to keep the bottom of the 
counterlung securely down. The shorter strap angles laterally 
and attaches to the corresponding strap on the other counter-
lung. These two keep the counterlungs held together.

It is well worth the time spent in shallow water making adjust-
ments to these various straps until the counterlungs fit comfort-
ably and closely to the upper chest and shoulders. The better 
the counterlung adjustment, the easier the breathing will be 
when underwater.
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Tips on Breathing
Breathing underwater on a closed-circuit rebreather, such as the MkVI Discovery, is somewhat dif-
ferent from breathing on land, or breathing with conventional scuba gear. As the diver exhales, the 
counterlungs both expand.  As the diver inhales. the counterlungs contract.  The direction of gas 
flow through the breathing loop is governed by the two check-valves in the bottom portion of the 
mouthpiece. The incorporation of two separate, over-the-shoulder counterlungs on the MkVI Dis-
covery helps to minimize the effort required to breathe underwater, but there are a few tips that make 
breathing easier.

The most important thing is to maintain an optimum volume of gas in the breathing loop.  If there is 
too much back-pressure when exhaling (often felt in the cheeks), or if the overpressure relief valve 
on the exhale (left) counterlung “burbs” gas at the end of an exhaled breath, then the loop has too 
much gas, and some should be vented (e.g., by exhaling through the nose). If the counterlungs 
“bottom out” and/or the Automatic Diluent Valve (ADV) in the mouthpiece is triggered on a full inhala-
tion, then there is not enough gas in the breathing loop. This condition should be corrected automati-
cally by the ADV.

Tips on Buoyancy Control
Controlling buoyancy while diving with a rebreather is considerably different from buoyancy control 
with conventional open-circuit scuba. To begin with, whereas a scuba diver needs to manage 
buoyancy characteristics of two separate factors: the Buoyancy Control Device (BCD), and the 
exposure suit (i.e., a wetsuit or a dry suit). A rebreather diver must manage both of these, as well as 
the breathing loop of the rebreather. A complete discussion of buoyancy control with closed-circuit 
rebreathers is beyond the scope of this Manual. However, the following tips might be useful.

Although most divers probably do not realize it, fine trim for diving with conventional scuba gear 
is achieved through breathing. On each inhalation, the diver’s lungs expand and buoyancy is 
increased. The opposite occurs on exhalation. However, this does not occur with a rebreather (the 
MkVI Discovery included), because the bouyancy increase caused by expanding the lungs on an 
inhaled breath is offset by the decreasing volume of the counterlungs (and vice versa). This may at 
first be disconcerting for an experienced scuba diver trying a rebreather for the first time, because an 
inhalation done subconsciously to slightly increase buoyancy has no effect. However, with practice, 
it becomes advantageous to be able to hover in the water with perfect buoyancy, while breathing 
continuously.

The quickest and easiest way to fine-tune buoyancy with a rebreather is via addition and removal of 
gas to or from the breathing loop. To increase buoyancy slightly, a small amount of gas can be added 
to the breathing loop via the ADV (either by manually engaging the purge button, or by making an 
especially deep inhaled breath). To decrease buoyancy slightly, one need only exchale through the 
nose to vent gas out of the breathing loop (except when certain kinds of full-face masks are used).

New rebreather divers often have the most difficulty in very shallow water, where a slight change in 
depth yields a proportionally large change in displacement (and, hence, buoyancy). This is espe-
cially true when the diver begins to ascend, which causes the counterlungs to expand, leading to 
increased buoyancy, leading to further ascents, and expanding loop volume. This can lead to a 
“run-away” ascent that can be difficult to control. For this reason, it’s useful practice for rebreather 
divers to be in the habit of venting gas through the nose whenever ascending; particularly from very 
shallow depths.

Venting Water from the Loop
Even if a diver is very careful to prevent water from entering the breathing loop, there will always 
be some water collecting due to condensation. Most of this will form on the “exhalation” side of the 
breathing loop, between the mouthpiece and the CO2 absorbent cartridge, and will generally collect 
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in the exhalation (right-hand) counter lung. Sometimes, water will collect in the exhalation hose, 
immediately downstream of the mouthpiece. If this water is sufficient to cause gurgling noises with 
each breath, it can be poured into the exhalation counter lung by looking upward and holding the 
hose in such a way so as to dump the water towards the right-hand shoulder port.

In most cases, the water that collects inside the exhalation counter lung will not disrupt the function 
of the MkVI Discovery in any way, so it can be safely ignored. However, sufficient quantities of water 
could be returned to the breathing loop if the diver becomes inverted, so it may be desirable to vent 
this water from the breathing loop altogether. To do this, the diver should first become negatively 
buoyant, or attach to a secure object on the bottom. The breathing loop volume should be increased 
to at least 75% of maximum capacity by manually adding diluent via the ADV. The loop vent valve at 
the bottom of the exhalation counter lung should be rotated counterclockwise maximally to minimize 
the cracking pressure. While in an upright orientation, the diver should then compress both counter 
lungs by squeezing them against the chest with the elbows and upper arms, while simultaneously 
exhaling through the mouth and depressing the loop vent valve to open it. If done correctly, water 
will be expelled from the loop vent valve first, followed by a stream of gas bubbles. After the water 
has been flushed, the loop vent valve can be tightened by rotating clockwise, and the breathing loop 
volume and PO2 can be restored to normal.

A small amount of condensation may also collect in the inhalation portion of the breathing loop, 
between the CO2 absorbent cartridge and the mouthpiece. Normally, this will only be a small volume 
of water, and most will be absorbed by sponge trap.

manaGinG asCenTs

During an ascent from a rebreather dive, the oxygen partial pressure in the loop will begin to drop 
(due to the dropping ambient pressure). The oxygen control system will likely begin to compensate 
for this by injecting oxygen; however, during somewhat faster ascents, the solenoid valve may not 
be able to keep up the with drop in loop PO2 caused by the drop in ambient pressure. This is not 
of great concern, unless the PO2 gets so low that it triggers alarm conditions; but it represents one 
more reason why it’s always good practice to ascend at a slow and controlled rate.

During the ascent, loop gas will be vented from the breathing loop due to expansion. For this reason, 
dives involving many ascents and descents (up and down) can lead to excessive loss of both diluent 
(during descents, in re-filling the breathing loop) and oxygen (during ascents, while trying to maintain 
the set-point).

endinG The dive

After surfacing and exiting the water, the MkVI Discovery electronics will continue to function indefi-
nitely, ensuring a life-sustaining gas mixture is maintained in the breathing loop, until the following 
four conditions have all been met: the depth is “0”; the back of the Primary Display (where the wet 
switch contacts are located) has been dried; the pressure in the diluent regulator and hoses has 
been vented; and the mouthpiece valve has been placed in the Open-Circuit position. Once these 

WARNING: Always place the mouthpiece valve in the Open-Circuit 
position whenever it is not in use. Doing so seals the breathing loop and 
prevents water ingress into the breathing loop. Excess water in the breathing 
loop can form a caustic if it comes in contact with the absorbent material.

IMPORTANT: Be certain that the oxygen cylinder is turned OFF prior 
to completing the steps necessary for the post-dive shut-down procedure. 
When the electronics shut down, the oxygen gas supply system is vented. If 
the cylinder valve is open, the system will not properly vent. 
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four conditions are met, the system will vent the oxygen gas supply system, and power down the 
electronics.

The recommended sequence of steps for the proper post-dive shut-down procedure is as follows:

Ensure mouthpiece is the 1. Open-Circuit position (as it should always be when not in use).
Turn off 2. BOTH gas supply cylinders.

Thoroughly dry the back face of the Primary Display, in the vicinity of the wet-switch contacts.3. 
Vent the diluent gas from the system by pressing the manual purge button on the ADV.4. 

safe divinG WiTh The mkvi disCovery

NEVER hold your breath when breathing underwater!• 

ALWAYS change the C• O2 absorbent cartridge whenever the oxygen cylinder is refilled or 
replaced.

ALWAYS remove the sponge from the top of the C• O2 absorbent cartridge after every dive and 
squeeze as much moisture out of the sponge as possible. It is extremely important to allow this 
sponge to dry as much as possible before starting a new dive.

If the mouthpiece vibrates, then change the mouthpiece position.• 

If you hear the audio alarm, then change the mouthpiece position NOW!• 

If the Heads-Up Display light on the mouthpiece is STEADY ON, then ASCEND at a safe and • 
controlled rate to the surface.

If the Heads-Up Display light on the mouthpiece FLASHES, then STOP, look at the LCD screen.  • 
In general this is a reminder to you to keep track of your PO2, which is shown in the upper left field 
of the display.  However, other data are included on the display, including directional arrows that 
advise you to go up (ascend) or go down (descend).  The latter would be active and flashing, for 
example, if you have accumulated decompression debt and have ascended through a decom-
pression stop.  More information on the functionality of the display is presented in Chapter 3.  

When in doubt, bail out - switch to open-circuit (OC) and ascend in a controlled manner to the • 
surface.

The default setpoint control algorithm is designed to allow for hands-off control of the system • 
PO2 during all phases of a dive.  The MkVI Discovery uses a proprietary method that begins with 
a default control setpoint on the surface of 0.5 bar and gradually increases PO2 to a maximum 
automatic value of 1.2 bar at a depth of 15 m / 50 ft.  Beyond this depth the system will automati-
cally control to a setpoint of 1.2 bar to the maximum operating depth of the rig at 40 m.

IMPORTANT: Do NOT remove the battery while the electronics system 
is active. Failure to complete a proper shut-down procedure will cause the 
battery CPU to remain active, and drain the power supply unnecessarily.
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Chapter 4 Post-Dive Care and Maintenance
Proper post-dive procedures are important for any rebreather, and the MkVI Discovery is no excep-
tion. Such procedures not only ensure that the system will work correctly on the next dive, but will 
also extend the functional life of the unit. This chapter is divided into four main sections, including 
information on care and maintenance that should be done following every dive, steps that should be 
done at the end of each diving day, long-term care and storage, and information concerning travel-
ling with the rebreather.

afTer eaCh dive

The extended dive durations possible with the MkVI Discovery will likely exceed the amount of time 
most divers will want to spend on any one dive. As a consequence, in many cases it is likely that 
divers will conduct more than one dive in a single day.

Power Down
After each dive, if the next dive will not occur within a few minutes, it’s important to follow the steps 
listed at the end of Chapter 3 to shut the power down on the electronics system. Failure to do so will 
not cause any risk to the diver or the MkVI Discovery itself, but it will lead to unnecessary battery 
consumption, thereby requiring re-charging sooner than would otherwise be the case.

Replacing the Oxygen and CO2 Absorbent Cartridge
If the remaining oxygen supply is insufficient for a second dive and the cylinder needs to be refilled, 
then it is imperative that the CO2 absorbent cansiter be replaced at the same time. This is because 
the absorbent duration is keyed to the amount of oxygen contained in the oxygen supply cylinder. As 
long as the absorbent cartridge is replaced whenever the oxygen cylinder is refilled, the absorbent 
will always out-last the oxygen supply.

Removing the Electronics Module
Unless a subsequent dive is planned soon after the previous dive, it’s generally good practice to 
remove the Electronics Module from the breathing loop, to allow inspection of the oxygen sensors, 
and also to allow moisture from condensation to dry out. If the electronics are to be removed com-
pletely, both gas supply cylinders must first be de-pressurized so that the regulators can be removed. 
Follow the instructions included in Chapter 3 for proper power-down procedures, which include 
depressurizing both gas supply cylinders.

Replacing the Water Trap Sponges
If a surface interval between dives is planned to extend for an hour or more, it is a good idea to 
remove the two sponges from the MkVI Discovery backpack and squeeze as much water out of 

IMPORTANT: Failure to take proper care of the MkVI Discovery can 
reduce its effectiveness, and also shorten its lifespan. A small investment of 
time to care for the rebreather unit will help ensure that it continues its job to 
take care of you. 

DANGER: The CO2 absorbent cartridge MUST be replaced whenever 
the oxygen supply cylinder is replaced or re-filled. Failure to change the 
absorbent cartridge in this fashion could lead to serious injury or death.
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them as possible. It is best to replace the sponges and cartridge (which must be removed to access 
both sponges) immediately afterwards, even if the sponges are not completely dry, to minimize the 
chance of replacing the wrong CO2 absorbent cartridge. 

afTer eaCh day of divinG

Open the Breathing Loop
At the end of each diving day, it is important to open up the breathing loop to allow the hoses and 
other components to dry overnight. This is, by far, the best procedure for keeping the inside of the 
breathing loop clean.

All four breathing hoses should be removed from their attachment points (mouthpiece, shoulder-
ports, and main housing), and placed such that water inside will drain out, and somewhere with 
relatively dry, well-circulated air.

Remove the shoulder ports from the counterlungs and store them where they will dry, and will be 
protected from accidental damage.  Remove the counterlungs from the harness and, if possible, 
hang them such that water will drain from them through the Shoulder-Port connection sockets.

Remove the CO2 absorbent cartridge and the two sponge water traps.  Discard the absorbent car-
tridge properly, and squeeze out the sponges and place them where they will be allowed to dry.

Store the Electronics
After removing the regulators from the oxygen and diluent cylinders, remove the electronics module 
and place the entire electronics/pneumatics assembly where it will be able to dry. Do not attempt 
to disconnect the regulators from the electronics module, or disconnect the mouthpiece from the 
supply hose. It is best to keep the entire electronics/pneumatics assembly together. The mouthpiece 
should be in the closed-circuit position to allow the check-valves to dry on all sides.

Remove the battery from the electronics Module and recharge, if necessary.  Be careful not to mix 
up different batteries wih different electronics modules, as they are keyed to each other.

If batteries must be switched between different electronics modules, decompression information can 
be transfered using the PC software.

lonG-Term sToraGe and Care

Storage
If the rebreather is not going to be used for extended periods (e.g., in excess of several weeks or 
months), it’s important to break down and store the rebreather properly.  The first step is to follow 
the instructions above for procedures to follow at the end of each diving day. Once opened, CO2 
absorbent cartridges cannot be stored safely for extended periods of time, so any opened cartridges 
should be discarded.  It is also important to ensure that all components are clean and dry before 
long-term storage, to avoid problems of corrosion as well as mold and other biological cultures.

The cylinders should be removed from the backpack unit and stored in a clean, dry location. This 
will prevent corrosion on the cylinders that may form from residual moisture or salt in the webbing 
material of the cylinder straps, and will also prevent permanent deformation of the straps and the 

IMPORTANT: Batteries and electronics modules are individually linked 
to each other. Changing from one battery to another for a single electronics 
module, or using the same battery on more than one electronics module, will 
cause a loss of surface-interval credit for decompression calculations. 
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rubber cylinder mounts located on the sides of the backpack unit. Cylinders should be stored with 
valves installed and at least some pressure inside the cylinder. Be sure to maintain proper inspec-
tions and certifications on the cylinders if necessary.

Breathing hoses should be stored in a clean, dry location, where the insides of the hoses are exposed 
to open air, and in a way that allows them to be laid straight.  It is important not to bend them sharply 
or store them in a way that causes deformation of the circular cross-section of the hoses, lest such 
distortions become permanent.

Electronics should be stored in a clean, dry environment, with the battery and oxygen sensors 
removed and stored separately. The battery should be recharged periodically, as described in 
Chapter 1. Keep in mind that oxygen sensors may need to be replaced if the rebreather is stored for 
extended periods.

First-stage regulators should receive annual servicing, as needed. The open-circuit regulator built 
into the mouthpiece of the MkVI Discovery should be serviced by a qualified Poseidon Service 
Center prior to diving after an extended period of storage.

Before storing the rebreather for extended periods, it’s good practice to lubricate the user-accessible 
o-rings, to minimize the affects of aging and extended drying.

If long-term storage is expected to extend for several months or more, it is good practice to break 
down the cylinders and rebreather for storage in the provided case, as described below.

Replacing Oxygen Sensors
If the automated Pre-Dive routine consistently failes on test 34 (oxygen sensor calibration), one or 
both of the oxygen sensors needs to be replaced.  The troubleshooting guide table in Appendix 1 
lists all of the error codes for Test 34. If the test fails consistenly with Error Code 35, 36, 40, 41, or 
44, the Primary oxygen sensor needs to be replaced.  If the test fails consistently with Error Code 37, 
38, 42, or 43, the Secondary oxygen sensor needs to be replaced. (Note: Error Codes 34 and 39 of 
Test 34 are likely due to incorrect diluent or oxygen mixtures, but may suggest the need to replace 
both oxygen sensors.)

Included with the MkVI Discovery is the Oxygen Sensor Removal tool (Figure 4-1). This tool is spe-
cially designed to remove oxygen sensors from the electronics module. As shown in Figure 4-1, the 
tool is held with the forefinger and middle finger through two large holes on either side of the plunger, 
with the thumb on the plunger button (similar to holding a syringe).

With the splayed flange of the tool lined up with the hole of the oxygen sensor base, snap the tool 
into the sensor base as shown in Figure 4.2.It’s important to note that the tool locks into the oxygen 
sensor base when plunger button is pressed. Therefore, do NOT attempt to insert or remove the tool 
from the oxygen sensor base while the button is pressed.

Figure 4-1. Oxygen Sensor Removal Tool.
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Figure 4-2. Removal Tool snapped into sensor base.
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snapping into 

base.
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With the Oxygen Sensor removal tool snapped into the oxygen sensor base, press the plunger 
button with the thumb (Figure 4.3) to lock it in.  While continuing to press the button, pull the tool 
away from the electronics module, and the oxygen sensor base (with oxygen sensor attached) will 
slide out easily (Figure 4-4).

Whenever an oxygen sensor is changed, the serial number of the new sensor, and its position 
(Primary or Secondary) should be logged.  This should also be done whenever the positions of the 
two oxygen sensors are reversed. Doing so allows the history of the sensor to be tracked over time 
and correlated with the logged data associated with that sensor. Such information can be extremely 
valuable for detecting when a sensor is nearing the end of its life.  The serial number of the sensor 
is printed on the sensor label, as shown in Figure 4-4. 

Once the oxygen sensor base and sensor are removed from the electronics module, the electrical 
connection can be unplugged from the back of the sensor. Detach the tool from the sensor base 
by releasing the plunger button and pulling it off. The oxygen sensor can then be removed from the 
sensor base by unscrewing it (Figure 4-5).

Attach the new oxygen sensor to the oxygen sensor base by screwing it into place. Make sure the 
o-ring around the base of the threads on the oxygen sensor is clean and free of any damage, and 
that it seals properly when the sensor is screwed down snugly.

Once the sensor is properly attached to the sensor base, the electrical connector on the electronics 
module should be attached to the sensor.  The sensor has three electrical contact pins in a straight 
row, parallel to a flat plastic guide tab. Hold the connector so that the three contact holes line up with 
the three pins on the sensor, and the two plastic pins on the connector straddle the flat guide tab. 
Carefully push the connector without bending any of the pins, until it is completely seated.

Figure 4-3. Press button to lock tool onto sensor base.

Press the plunger 
button to lock the 
tool into the oxy-
gen sensor base.

Figure 4-4. Pull the sensor out while pressing button.
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Figure 4-5. The oxygen sensor is attached to the sensor 
base by threads, sealed by an o-ring.
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Figure 4-6. Attach the electrical connection to the sensor.
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With the electrical connecter properly attached to 
the sensor, inspect the two radial o-rings on the 
oxygten sensor base to make sure they are clean 
and free of any damage. Ensuring that the elec-
trical connector is still firmly attached, slide the 
sensor into the electronics module, with the flat 
part of the outer edge of the sensor base facing 
towards the top of the electronics module (Figure 
4-7). Carefully press the sensor into the electron-
ics module until it is firmly seated.  There should 
not be much resistance when inserting the sensor 
base into the electronics module. If excessive 
resistance is evident, inspect the o-rings to make 
sure they are seating properly, and make sure 
the electrical wires are not pinched between the 
sensor and the surrounding walls.

TravelinG WiTh The mkvi disCovery

Many people conduct most of their diving activities at destinations far from home. As such, it’s 
entirely likely that MkVI Discovery owners will want to travel with their rebreathers to far-off destina-
tions. Indeed, a great deal of effort went into the design and development of the MkVI Discovery 
to ensure that it was lightweight and easy to travel with. Each rebreather is supplied with a durable 
plastic case that will protect the unit during travel. It is strongly advised that this case be used and 
packed according to the instructions that follow.

Preparing the Cylinders
There are strict laws concerning the transport of pressurized gas cylinders on aircraft, and differ-
ent airlines will have different policies to assure compliance with these laws.  At a minimum, most 
airlines require that cylinder valves be removed, and that the cylinders themselves be available for 
inspection prior to loading onto an aircraft. Before removing the valves from the cylinders, it is nec-
essary to completely drain the cylinders of any gas pressure. If the cylinders are full, or the valves 
opened such that the cylinders drain quickly, the metal of the cylinders and valves will become cold, 
and produce beads of moisture (condensation). It’s important that this moisture not be allowed to get 
inside the cylinder, so always allow the cylinders to warm back up to room temperature, and wipe off 
any remaining moisture before attempting to remove the valves from the cylinders.

Removing valves from cylinders can sometimes be tricky. DO NOT attempt to use tools such as 
hammers, mallets, wrenches, pliers, or other such devices to remove the valves, unless you know 
exactly what you are doing. It is highly recommended that the cylinders be taken to a qualified dive 
shop or service center to have the valves removed. The same is true when replacing the cylinders 
at the dive destination, or upon returning from a trip. As soon as the valves are removed, be sure to 
insert an appropriate plastic plug into the threaded opening of the cylinder, to prevent dirt, moisture, 
and other contaminants from entering the cylinders.

Figure 4-7. Insert the new oxygen sensor into the elec-
tronics module, with the flat edge of the sensor base fac-
ing upwards.

Flat edge of 
sensor base 

faces towards 
the top of the 
electronics 

module.

DANGER: The cylinders have been specially cleaned for use with high-
pressure oxygen. Allowing contaminants to enter the cylinders risks fire and 
explosion, and could lead to serious injury or death.

DANGER: The oxygen sensors are the most important components of any 
rebreather. Handle them with care, and make sure the electrical connections 
are clean and properly attached.
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Figure 4-8. Lower layer of packing the case, with cylinders, hoses, counterlungs, backpack and electronics module.

Figure 4-9. Upper layer of packing the case, with mouthpiece, cylinder valves, first-stage regulators, water-diversion 
manifolds, battery charger, and Primary Display.
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Packing the Case
With the rebreather fully disassembed, it can be packed into the provided case in two layers, as 
shown in Figures 4-8 and 4-9. On the first (bottom) layer. the two cylinders (with valves removed) 
are place length-wise on either side, with the backpack unit in the center. Cylinder straps rest on top 
of the backpack, and breathing hoses sit on top of the cylinders. The counterlungs and gas supply 
hose for the mouthpiece are placed at one end of the case, near the bottom of the cylinders and 
backpack.

The second (top) layer includes cut-outs for the mouthpiece, water-diversion manifolds, first-stage 
regulators, cylinder valves, battery charger, and other accesories, as well as the Primary Display. 
Using this specially-designed case ensures that the rebreather components are well protected for 
transport or shipment.

Consumables
When planning to take the MkVI Discovery on a dive trip, it’s very important to check with the desti-
nation facilities to make sure they have the facilities to fill not only air cylinders, but also pure oxygen. 
The charger for the battery includes a series of snap-on adapters for most international electrical 
standards, so be sure to bring the correct adapter for the destination location.  

CO2 absorbent cartridges are safe and legal to transport on aircraft, but some airlines have more 
restrictive policies than others, so if you plan to bring the absorbent cartridges with you, check with 
the airlines to be sure there will be no problems. It’s also worthwhile checking to see if the destina-
tion location already has CO2 absorbent cartridges available on-site, which would eliminate the need 
to bring them.

Most destinations that support recreational diving have a large supply of dive weights already on-site, 
so there is rarely a need to bring them with you.
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Appendix 1 Troubleshooting Guide
This Appendix provides detailed information on possible problems that may occur when preparing 
or using the MkVI Discovery for diving. It is divided into two main sections:  The Automatic Pre-Dive 
Tests, and Hardware Issues. The Automatic Pre-Dive Test section includes all of the automated 
tests according to each test number, with a description of what is being tested and the possible 
failure modes, as well as possible causes and solutions. The Hardware Issues section discusses 
various problems that can occur with the mechanical aspects of the MkVI Discovery, and how to 
correct them. Many of the problems in both sections can be easily solved by the diver; but some 
require repair at an authorised Poseidon Service Center.

aUTomaTiC Pre-dive TesTs

As described in Chapter 2 of the Manual, the MkVI Discovery electronics automatically conduct 
a series of tests whenever the system is powered-up (i.e., whenever a battery is inserted into the 
electronics module, or the wet switch on the back of the Primary Display is activated). While these 
tests are running, the test number is shown on the left side of the Primary Display (where the depth 
is normally shown), and the test number is preceeded by a lower-case “t” (see Figure A1-1). When 
each test is active, a “spinning wheel” is displayed on the right side of the display, where the remain-
ing dive time is normally displayed. This “spinning wheel” is represented by a “0” character in the 
right-most position, missing one of the segments. The missing segment rotates positions around 
the “0” in a clockwise direction. The purpose of this symbol is to assure the diver that the test is still 
actively being conducted, and the system has not locked up.

When a test completes successfully, the next test begins automatically, as represented by the 
increasing “t” number on the left side of the Prmary Display. The bar graph located along the top of 
the display (normally used as an ascent rate indicator) serves as a progress bar for the test routine; 
starting with all segments lit, then eliminating segments from right to left as the test or set of tests 
progresses. If a test fails, the test number flashes, and the “spinning wheel” indicator on the right side 
of the display is replaced by a flashing error code, indicating what aspect of the test failed (Figure 
A1-2). This continues for approximately five seconds, after which the electronics power-down (if the 
wet switch is not activated and the system has not entered Dive Mode due to exposure to depth).

It is important to carefully monitor the automatic pre-dive test routine, in case a test fails.  Upon test 
failure, the test number and error code only flash for five seconds (unless the wet switch is activated). 
It is important to note BOTH the test number (left side of the display), and the error code number 
(right side of the display), because both of these values are needed to identify the likely cause of the 
problem and, in some cases, determine the best course of action to correct the problem.

Figure A1-1: Test 17 (Backlight Power consumption), dis-
playing test number on the left and the “spinning wheel” on 
the right.

Figure A1-2: Test 17 failure, with flashing test number and 
error code.
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Technically, an error code of “1” means that the test passed successfully. However, this should never 
be displayed, because as soon as a test passes, the routine continues on to the next test.  An error 
code of “0” means that the test did not complete within the alloted time. For tests requiring action 
by the user (t43-t45, t50), this usually happens when the action was not performed within the time 
allowed. For the other tests, error code “0” is the result of a failure of a processor to respond in time 
(sucah as from a network failure), which in many cases can be solved with the standard response, 
as described below.

Standard Response to Test Failure
The first thing to do when any of the automatic pre-dive tests fail, is make sure that the battery is 
adequately charged. A low battery may cause one or more of the tests (especially tests 16–31) to 
fail. It’s also important to make sure the battery is not over-charged. In rare circumstances, the 
battery might actually be charged beyond its intended capacity, and this can also cause certain 
tests to fail. If there is reason to suspect that the battery may be over-charged, insert the battery 
and/or power-up the electronics, and maintain contact across the two wet-switch terminals on the 
back of the Primary Display (forcing the power to remain on in the event of a test failure).  After 
several minutes with the power on, the battery should no longer be over-charged, and the automatic 
pre-dive routine can be re-started.

If the battery is properly charged (and not over-charged), there are still several actions that may 
correct a persistent failure of one of the PSTs; namely:

Reboot• . Simply allowing the electronics to power-down (after a test failure), then activating the 
wet switch again to re-start the automatic pre-dive test routine, can often correct a failure in one 
of the tests.
Reset Battery• . After repeated failures of the same test, allow the system to power-down follow-
ing a failed test, then remove the battery from the electronics and insert it into the battery charger 
(with the charger plugged into an appropriate power supply). After leaving the battery on the 
charger for a few minutes, re-insert the battery into the electronics, which will re-start the auto-
matic pre-dive test routine. Sometimes, this will solve a problem that a simple reboot might not. 
Be sure to allow the system to power-down before attempting to reset the battery!

Troubleshooting Table
If, after attempting the Standard Response to a test failure, the automatic pre-dive routine consis-
tently fails on the same test, note the test number and error code for the failed test, and consult the 
table on the following pages. Some of the solutions in this table suggest that the system parameters 
be reset, or the firmware be re-installed, as follows:

Reset System Parameters• . In some cases, a test may fail because some of the user-selectable 
parameters have become corrupted. Thus, for certain tests, the Configuration PC software can 
be used to reset system parameters.
Re-install Firmware• . In a few (rare) cases, a failed test may be due to corrupt or inconsistent 
firmware. In such cases, the Bootstrap-load PC software can be used to re-install the firmware.

hardWare issUes

Following the table for the automatic pre-dive tests is a similar table for troubleshooting various 
issues related to the MkVI Hardware other than the automatic pre-dive routine.

WARNING: Do not remove the battery when the electronics are powered-
up. Doing so could have unpredictable consequences on the behavior of the 
electronics.
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t#
Time 
(sec) Description

Error 
Code Solution

1 1.5
System Data Log Integrity Test. This test ensures that the data log 
circuitry in the Primary Display is functional and accessible.  2=Bad Chip

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

2 1

Display ROM / RAM / Fuses. This tests the RAM, ROM and fuse 
settings of the electronics in the Primary Display. The RAM is tested 
only when the battery is inserted, and the results used for all subsequent 
power-up routines. Other tests are conducted on each power-up routine.

 4=Bad RAM
 5=Bad Fuse

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

 3=Bad ROM
1) Standard Response; 2) If test continues to fail, attempt to re-
install Firmware (may cause unrecoverable failure); 3) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

3 1
Display EEPROM. This tests the EEPROM (static memory) in the 
Primary Display, which contains user-selectable configuration informa-
tion, for internal errors or data corruption.

 6=Bad 
EEPROM

1) Standard Response; 2) If test continues to fail, reset system 
parameters; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

4 1

HUD ROM / RAM / Fuses. This tests the RAM, ROM and fuse settings 
of the electronics in the HUD (Head-Up Display). The RAM is tested 
only when the battery is inserted, and the results used for all subsequent 
power-up routines. Other tests are conducted on each power-up routine.

 4=Bad RAM
 5=Bad Fuse

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

 3=Bad ROM
1) Standard Response; 2) If test continues to fail, attempt to re-
install Firmware (may cause unrecoverable failure); 3) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

5 1
HUD EEPROM. This tests the EEPROM (static memory) in the HUD 
(Head-Up Display), which contains user-selectable configuration infor-
mation, for internal errors or data corruption.

 6=Bad 
EEPROM

1) Standard Response; 2) If test continues to fail, reset system 
parameters; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

6 5

Backpack ROM / RAM / Fuses. This tests the RAM, ROM and fuse 
settings of the electronics in the backpack processor. The RAM is tested 
only when the battery is inserted, and the results used for all subsequent 
power-up routines. Other tests are conducted on each power-up routine.

 4=Bad RAM
 5=Bad Fuse

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

 3=Bad ROM
1) Standard Response; 2) If test continues to fail, attempt to re-
install Firmware (may cause unrecoverable failure); 3) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

7 1
Backpack EEPROM. This tests the EEPROM (static memory) in the 
backpack processor, which contains user-selectable configuration infor-
mation, for internal errors or data corruption.

 6=Bad 
EEPROM

1) Standard Response; 2) If test continues to fail, reset system 
parameters; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

8 1

Battery ROM / RAM / Fuses. This tests the RAM, ROM and fuse 
settings of the electronics in the battery processor. The RAM is tested 
only by the factory or when new firmware is installed, and the results 
used for all subsequent power-up routines. Other tests are conducted on 
each power-up routine.

 4=Bad RAM
 5=Bad Fuse

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

 3=Bad ROM
1) Standard Response; 2) If test continues to fail, attempt to re-
install Firmware (may cause unrecoverable failure); 3) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.
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t#
Time 
(sec) Description

Error 
Code Solution

9 1
Battery EEPROM. This tests the EEPROM (static memory) in the 
battery processor, which contains user-selectable configuration informa-
tion, for internal errors or data corruption.

 6=Bad 
EEPROM

1) Standard Response; 2) If test continues to fail, reset system 
parameters; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

14 2
Battery Data logger. This test ensures that the data log circuitry in the 
Battery is functional and accessible. 13=Bad Chip

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

15 1

Firmware Version Compatibility. This test compares the versions of 
firmware installed on each of the system processors, and ensures they 
are compatible with each other.

 7=Battery 
Mismatch

  8=Non-Batt. 
Mismatch

1) Standard Response; 2) If test continues to fail, attempt to re-
install Firmware (may cause unrecoverable failure); 3) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

16 8

Battery State-of-Charge. This tests the circuitry that calculates the 
State-of-Charge (SoC) for the battery, by measuring the base-level elec-
trical current consumed by the electronics. Many of the tests that follow 
this test rely on an accurate SoC calculation.

 9=Current 
too low

10=Current 
too high

1) Standard Response; 2) If test continues to fail, try a different 
battery; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

17 9

Primary Display Backlight. This test measures the amount of electri-
cal current consumed by the backlight of the Primary Display, when 
the backlight is turned on with maximum brightness. After this test has 
completed, the backlight remains on for the remainder of the tests.

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or if backlight does 
not turn on during this test, contact an authorized Poseidon Service 
Center for repair.

18 4.5

HUD LED. This test measures the amount of electrical current 
consumed by the red LED in the Head-Up Display (HUD), when 
activated.

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or if no faint “click” 
sound from the main electronics module can be heard at the start of 
this test, contact an authorized Poseidon Service Center for repair.

20 4.5

Buddy-Light LED. This test measures the amount of electrical current 
consumed by the red LED in the battery (Buddy-Light), when activated.

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or the Battery LED 
does not turn on during this test, contact an authorized Poseidon 
Service Center for repair.

22 4.5

HUD Vibrator. This test measures the amount of electrical current 
consumed by the vibrator motor in the Head-Up Display (HUD), when 
activated.

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or the HUD does 
not vibrate during this test, contact an authorized Poseidon Service 
Center for repair.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.
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t#
Time 
(sec) Description

Error 
Code Solution

24 9

Metabolic O2 Solenoid #1. This test measures the amount of electrical 
current consumed by the first metabolic solenoid valve, when activated. 
It does not check that the solenoid actually opens and closes (verified 
during the Positive Pressure Loop Test, t32).

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or the HUD LED 
does not turn on during this test, contact an authorized Poseidon 
Service Center for repair.

25 9

Metabolic O2 Solenoid #2. This test measures the amount of electri-
cal current consumed by the second metabolic solenoid valve, when 
activated. It does not check that the solenoid actually opens and closes 
(verified during the Positive Pressure Loop Test, t32).

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or if no faint “click” 
sound from the main electronics module can be heard at the start of 
this test, contact an authorized Poseidon Service Center for repair.

26 9

Oxygen Calibration Solenoid. This test measures the amount of elec-
trical current consumed by the oxygen calibration solenoid valve, when 
activated. It does not check that the solenoid actually opens and closes 
(verified during the Positive Pressure Loop Test, t32).

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or if no faint “click” 
sound from the main electronics module can be heard at the start of 
this test, contact an authorized Poseidon Service Center for repair.

27 9

Diluent Calibration Solenoid. This test measures the amount of electri-
cal current consumed by the diluent calibration solenoid valve, when 
activated. It does not check that the solenoid actually opens and closes 
(verified during the Positive Pressure Loop Test, t32).

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or if no faint “click” 
sound from the main electronics module can be heard at the start of 
this test, contact an authorized Poseidon Service Center for repair.

29 4.5

Audio Alarm Speaker. This test measures the amount of electrical 
current consumed by the speaker in the battery (Audio Alarm), when 
activated.

11=Current 
too low

12=Current 
too high

1) Standard Response; 2) If test failure persists, or the Audio Alarm 
speaker does not sound during this test, contact an authorized 
Poseidon Service Center for repair.

30 7.5

Oxygen Cylinder Pressure Sensor Validation. This test includes a 
series of tests that confirm that power can be supplied to the oxygen 
cylinder pressure sensor, and that the signal from the sensor is within 
limits (regardless of whether the cylinder valve is turned on).

14=Locked on
15=Locked off
16=Defective

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

31 7.5

Diluent Cylinder Pressure Sensor Validation. This test includes a 
series of tests that confirm that power can be supplied to the diluent 
cylinder pressure sensor, and that the signal from the sensor is within 
limits (regardless of whether the cylinder valve is turned on).

17=Locked on
18=Locked off
19=Defective

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

34 2

Primary Oxygen Sensor Validation. This test measures the voltage 
output from the primary oxygen sensor, to ensure it exceeds a minimum 
threshold value. Although it is possible that the gas mixture in the 
breathing loop is hypoxic, a failure of this test more likely indicates a 
failed oxygen sensor and / or a broken wire. This test does not ensure 
proper function of the sensor (verified during the calibration routine, t34).

26=Voltage 
low

27=Voltage 
very low

1) Inspect the primary oxygen sensor, the wires leading from it, and 
the electrical contacts at the back of the sensor cavity, and replace 
the sensor and/or wires if either are suspect; 2) Standard Response; 
3) If test failure persists, contact an authorized Poseidon Service 
Center for repair.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.
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t#
Time 
(sec) Description

Error 
Code Solution

35 2

Secondary Oxygen Sensor Validation. This test measures the voltage 
output from the secondary oxygen sensor, to ensure it exceeds a 
minimum threshold value. Although it is possible that the gas mixture in 
the breathing loop is hypoxic, a failure of this test more likely indicates 
a failed oxygen sensor and / or a broken wire. This test does not ensure 
proper function of the sensor (verified during the calibration routine, t34).

26=Voltage 
low

27=Voltage 
very low

1) Inspect the secondary oxygen sensor, the wires leading from 
it, and the electrical contacts at the back of the sensor cavity, and 
replace the sensor and/or wires if either are suspect; 2) Standard 
Response; 3) If test failure persists, contact an authorized Poseidon 
Service Center for repair.

38 2
Depth/Temperature Sensor Validation. This test ensures that the tem-
perature sensor embedded in the depth sensor is working correctly. 31=Sensor 

Suspect

1) Standard Response; 2) If test continues to fail, ensure loop tem-
perature is within limits; 3) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

40 2

Decompression Status Verification. In this test, the two sets of 
decompression data (one stored in the rig electronics, and one in 
the battery), are validated and compared (see relevant discussion in 
Chapters 1 & 2).  In addition to comparing and validating the two sets 
of tissue-tension data, this test also compares the serial numbers of the 
battery and the main electronics, as well as the time-stamp on both.

35=Bad Batt. 
Deco data

36=Bad Rig 
Deco data

37=Ser. Num. 
Mismatch

38=Time 
Mismatch

The most common cause of failure of this test is inserting a battery 
from one user into the rig of another user.  In such cases, the decom-
pression data will not match. The first automatic pre-dive routine to 
encounter this condition will fail, alerting the diver to the mis-matched 
data. The next time the electronics are booted, this test should pass, 
and the system will assume the worst-case set of decompression 
data among the two disparate sets. 

39=No Deco 
data

1) Standard Response; 2) If test failure persists, contact an autho-
rized Poseidon Service Center for repair.

43 120

Mouthpiece Open-Circuit Position. This test requires that the mouth-
piece be in the Open-Circuit (OC) position in order to pass. During this 
test, if the system does not detect the OC position, the red LED and the 
vibrator on the Head-Up DIsplay (HUD) will pulse continuously to signal 
the diver to adjust the mouthpiece position. 

 0=Timeout

1) Ensure that the moutpiece is fully in the OC position (sometimes 
requires firm pressing on the mouthpiece lever); 2) Ensure that the 
HUD is properly positioned on the top of the mouthpiece, and that the 
exhaust cover is holding it tightly in place; 3) If test failure persists, 
contact an authorized Poseidon Service Center for repair.

44 120

Sufficient Oxygen Supply Pressure. This test requires that the oxygen 
cylinder contains sufficient pressure for a dive to be started (at least 
25% of maximum capacity).  0=Timeout

1) Ensure the oxygen cylinder is connected to the oxygen regulator, 
and that the valve is turned on; 2) Ensure that the oxygen cylinder 
contains sufficient pressure; 3) If test failure persists, contact an 
authorized Poseidon Service Center for repair.

45 120

Sufficient Diluent Supply Pressure. This test requires that the diluent 
cylinder contains sufficient pressure for a dive to be started (at least 
25% of maximum capacity).  0=Timeout

1) Ensure the diluent cylinder is connected to the diluent regulator, 
and that the valve is turned on; 2) Ensure that the diluent cylinder 
contains sufficient pressure; 3) If test failure persists, contact an 
authorized Poseidon Service Center for repair.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.
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t#
Time 
(sec) Description

Error 
Code Solution

48 1

Sufficient Battery Capacity. This test ensures that the battery has 
a sufficient charge to start a dive. The minimum necessary charge 
depends on how long it has been (both in terms of time and number of 
charge cycles) since the last Learn Cycle (see Chapter 1). If 160 days 
have elapsed since the last Learn Cycle, this test will always fail.

57=Charge 
Insufficient

1) Standard Response; 2) If test continues to fail, subject battery to 
a Learn Cycle on the charger (see Chapter 1);  3) If test continues to 
fail, try a different battery (subject to decompression data issues); 4) 
If test failure persists, contact an authorized Poseidon Service Center 
for repair.

49 120

Positive Pressure Loop Test. Besides checking for leaks in the breath-
ing loop, this test checks several additional things, including leaks in any 
of the four solenoid valves, that gas actually passes through each of the 
two metabolic solenoid valves, that the dump valve on the right counter-
lung is secured, and that the depth sensor is sensitive to small pressue 
changes. Because there are several things being checked during this 
test, there are also several different kinds of failures, with different 
solutions.

46=Failed to 
Fill Loop

47=Solenoid 1 
Failure

1) Ensure mouthpiece is in OC mode; 2) Ensure oxygen cylinder 
valve is connected and turned on, with sufficient pressure; 3) Ensure 
all connections, seals, and o-rings for the breathing hose connec-
tions, Water Diversion Manifolds, Electronics Module, and bottom 
cover of the gas processing unit are attached and seated correctly; 4) 
Inspect for tears, cuts or punctures in the counterlungs and breathing 
hoses; 5) If test failure persists in spite of a sealed loop, contact an 
authorized Poseidon Service Center for repair.

49=Loop 
Leaking

48=Solenoid 2 
Failure

1) Ensure dump valve on right counterlung is turned all the way 
clockwise; 2) Ensure oxygen cylinder valve is connected and turned 
on, with sufficient pressure; 3) Inspect for tears, cuts or punctures 
in the counterlungs and breathing hoses; 4) If test failure persists 
in spite of a sealed loop, contact an authorized Poseidon Service 
Center for repair.

50=Valve 
Leaking

1) Ensure breathing loop is stable during test; 2) If test failure 
persists in spite of a sealed and stable loop, contact an authorized 
Poseidon Service Center for repair.

50 120

Mouthpiece Closed-Circuit Position. This test requires that the mouth-
piece be in the Closed-Circuit (CC) position in order to pass. During this 
test, if the system does not detect the CC position, the red LED and the 
vibrator on the Head-Up DIsplay (HUD) will pulse continuously to signal 
the diver to adjust the mouthpiece position. 

 0=Timeout

1) Ensure that the mouthpiece is fully in the CC position (sometimes 
requires firm pressing on the mouthpiece lever); 2) Ensure that the 
HUD is properly positioned on the top of the mouthpiece, and that the 
exhaust cover is holding it tightly in place; 3) If test failure persists, 
contact an authorized Poseidon Service Center for repair.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.



A1–8     MkIV Discovery User’s Guide

©2009 Poseidon Diving Systems AB

t#
Time
(sec) Description

Error
Code Solution

53 120

Oxygen Sensor Calibration. Like the Positive Pressure Loop Test 
(t32), this test check several things besides performing an oxygen 
sensor calibration, including the composition of the diluent and oxygen 
supplies, the proper funcioning of both the oxygen and diluent calibra-
tion solenoid valves, and other parameters associated with the oxygen 
sensor behavior. The mouthpiece must remain in the CC position for the 
duration of this test.

66=Diluent 
FO2 Bad

1) Ensure Diluent has correct oxygen percentage;  2) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

71=Oxygen 
FO2 Bad

1) Ensure oxygen has correct oxygen percentage;  2) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

67=Primary 
Dil. Low

68=Primary 
Dil. High

72=Primary
O2 Low

73=Primary
O2 High

76=Bad Time 
Constant

1) Replace Primary oxygen sensor with a known good sensor; 2) 
Ensure CO2 absorbent cartridge is installed correctly; 3) Ensure 
breathing loop temperature is within range limits; 4) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

69=Secondary
Dil. Low

70=Secondary
Dil. High

74=Secondary
O2 Low

75=Secondary
O2 High

1) Replace Secondary oxygen sensor with a known good sensor; 
2) Ensure CO2 absorbent cartridge is installed correctly; 3) Ensure 
breathing loop temperature is within range limits; 4) If test failure 
persists, contact an authorized Poseidon Service Center for repair.

77=Not in CC 
Mode

1) Ensure that the mouthpiece is fully in the CC position (sometimes 
requires fi rm pressing on the mouthpiece lever), and that the HUD is 
properly positioned on the top of the mouthpiece.

54 120

Open-Circuit Regulator Check. This test ensures the proper function 
of the integrated open-circuit. To pass the test, place the mouthpiece 
in the open-circuit position and take several breaths from the regula-
tor. After an appropriate pressure drop in the diluent cylinder has been 
detected, the test completes.

0=Timeout

1) Ensure that the mouthpiece is fully in the OC position (sometimes 
requires fi rm pressing on the mouthpiece lever); 2) Ensure several 
breaths are taken from the integrated open-circuit regulator within the 
time allowed to complete this test; 3) Contact an authorized Poseidon 
Service Center for servicing.

55 10

Service Interval. This test ensures that the rebreather has been 
properly serviced within the past two years (104 weeks). The number of 
weeks remaining until servicing is required is shown in the lower-right 
corner of the primary display, where the elapsed dive time is normally 
shown.

81=Servicing 
Required

Contact an authorized Poseidon Service Center for servicing.

Always ensure that battery is adequately charged (but not over-charged) before attempting automatic pre-dive routine. The standard response to any test failure should 
be an attempted reboot. Repeated failures of the same test (including Error Code 0) may sometimes be solved by removing the battery, placing it on the charger for a few 
minutes, then re-inserting on the electronics. Never remove the battery until after the system has powered-down! Time values are maximum seconds allowed for each test.
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Category Description Solution

Mouthpiece

HUD Seating. If the Head-Up Display becomes unseated or out of align-
ment, there may be frequent failures of Pre-Dive Test 28 or 33, or errors 
concerning “No Circuit” (nc) on the Primary Display (see Chapter 3).

1) Ensure that the mouthpiece is fully in the OC or CC position (sometimes 
requires fi rm pressing on the mouthpiece lever); 2) Ensure that the HUD is 
properly positioned on the top of the mouthpiece, and that the exhaust cover 
is holding it tightly in place; 3) If test failure persists, contact an authorized 
Poseidon Service Center for repair.

Breathing 
Hoses

Hose Detached from Fitting. One of the breathing hoses becomes 
detached from the fi tting mounted at the end of the hose.

Breathing hoses can only be re-attached to the end fi ttings by a qualifi ed 
Poseidon Service Center. Do NOT attempt to re-attach the fi tting without 
understanding the correct procedure for doing so. An incorrectly attached 
fi tting may appear to be conneted properly, can easily and suddenly detach 
underwater, leading to a fl ooded breathing loop.

Absorbent 
Cartridge

Cracked Absorbent Cartridge. The plastic housing of the SofnoDive® 797 
CO2 absorbent cartridge can sometimes develop a crack if it is dropped or 
due to mishandling during shipment.

Do NOT attempt to dive with a cracked absorbent cartridge. If gas leaks 
through the cartridge wall, CO2 may bypass the absorbent material, and 
enter the inhalation side of the breathing loop, which can cause CO2 poisin-
ing. Always replace a cracked cartridge with a new one.

Counterlungs

Counterlungs Shift Position Underwater. The counterlungs may shift 
position underwater, fl oating up above the diver’s shoulders, or squeezing 
the diver’s neck.

Use the various adjustable straps on the counterlungs to secure them in the 
proper position (see Chapter 3 of this Manual).  It may take several attempts 
in a pool or other confi ned body of water to get them just right, but the effort 
is well worth it.  Well-positioned counterlungs reduce the work of breathing.

Cylinders
Misaligned Cylinders. If the cylinders are not attached to the backpack at 
the same height, the rig will wobble back and forth and be unstable when 
standing upright.

Loosen the cylinder cam straps on one of the two cylinders, and carfeuly 
adjust its height such that both cylinders are the same height.  When the cyl-
inders are mounted properly, the unit should stand upright without wobbling.

Pneumatics

Leaking Fittings. A small stream of bubbles may be seen eminating from 
one or more of the fi ttings on the open-circuit mouthpiece supply hose, the 
hoses that connect the fi rst stage regulators to the pneumatics block on the 
electronics module, or from one of the high-pressure sensors.

1) Ensure all fi ttings are snuggly attached; 2) Remove the hose from the 
leaking fi tting to inspect the o-ring and sealing surfaces for signs of damage, 
and clean or replace o-rings as needed; 3) If leaking persists, contact an 
authorized Poseidon Service Center or dive shop for repair.

Electronics

PO2 Setpoint Limited to 1.0 bar / atm. The system is confi gured for a 
“deep” PO2 setpoint value greater than 1.0 bar / atm, but the setpoint never 
increases above 1.0 bar / atm, even when the depth is greater than 15 m / 
50 ft.

This situation occurs when the Hyperoxic Linearity Test fails, or has not been 
completed. This test is performed the fi rst time the depth reaches 6 m / 20 ft, 
and setpoint values greater than 1.0 bar / atm are not allowed until after this 
test has been performed and passes. See Chapter 3 of the Manual.




