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What is Optocon? Why is it important? Why Do I need it?

Two years ago, recognizing the vulnerabilities of hard wired electronics in rebreathers, VR 
Technology started developing a paradigm shifting system called Optocon. The goal was to  
remove potentially unreliable wiring and connectors within safety critical systems from our 
Sentinel rebreather and replace them with a much more robust and redundant system. With 
this change, we delivered a long-term, more reliable system as well as one that was far easier 
to replace and maintain in a simple modular fashion. 

After countless hours of developing, testing and certifying this new technology under CE 
standards, I want you to understand why we tackled such a challenging issue, so I will  try to 
explain why VR has bothered to spend so long developing the system and why, as a 
rebreather diver, it is important for you.

Any way you look at it a rebreather is a life-support system. It is not however, like a SCUBA 
regulator. The regulator (assuming you are breathing the right gas for the depth) is a 
simplistic  system because when it basically functions, it supplies a breathable medium. When 
it malfunctions it generally supplies too much gas (and depletes the gas supply rapidly) or no 
gas. Hence it actively warns of its' state of operation at all times.

A mechanical rebreather, at first pass, seems like a simplistic  system and many divers feel 
'more in control' using such system based on the fact that their input to it will keep it working. 
Hence their reliance and belief in their performance becomes a part of the safety system.

Unfortunately, no rebreathers are simplistic systems and even a pure oxygen unit can have a 
range of component failures that can generate more or less severe problems. Unlike the 
regulator, it may not 'warn’ of its current state.

Older aircraft were very much manual  systems and the aviation industry quickly learnt that the 
pilots needed help, especially when they were task loaded, either in normal flight or during 
combat. The pinnacle of this thinking being the modern fighter that is impossible to manually 
fly and yet will out perform all of its' manual and semi-automated counterparts.

So if we choose to use sophistication (electronics) to help our life support and hence help us 
to perform better, what are the pit falls?

It its' crudest form, water and electronics don't mix! Even inside a rebreather there is 100% 
humidity, much of it condensed in the form of water and it can also have a caustic element. 
Cables and connector of any sort, in this environment, eventually decay. Decaying cables 
have three operational  states; ‘on’, ‘off’ and ‘don't know’ (where the corrosion makes a bad 
contact/resistance change). In particular, in the case of an oxygen sensor, to have a cable 
system that is in a 'don't know' state, could be very hazardous. The result being an erratic 
PO2 at best.

This is why we bothered with the Optocon system. Any form of correctly designed 
transmission system (with inherent error correction etc.), unaffected by water (we chose light 
to allow a low power system to be used), only has two states; on and off. Hence you always 
know if you can rely on the information given, a vital  element of any life support system, 
especially when combined with intelligent alarms that tell the diver what to do should an 'off' 
state occur. A spin of is that it can also provide additional redundancy without the additional  of 
complex cables and electronics.

Older military rebreathers (USN MK15 etc.) were the forerunners for providing redundant PO2 
monitoring. They used a simple passive resistor network to split 3 oxygen sensor readings 
between two displays. If one display/cable system became compromised, reasonable 
accuracy was maintained on the other display. However the 'don't know' state could still 
occur, due to failures in the resistor bridge, the cables, connectors or displays. Each fault type 
generating a 'load' state that would modify the readings at best. A major failure in the 
junction box could compromise both systems.
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A typical configuration for an Optocon PO2 monitoring system (Sentinel) gives several 
redundant paths. Should a 'node' (point in the system where data passes through) fail (and 
remember they only fail  on or off), then there is always another data path. Each transmitter in 
independently powered, as is each display.
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Each transmitter has its’ own power source as does each receiver and associated data 
channel and display. Other intelligence such as staggered battery use (to avoid simultaneous 
battery failure) and the ability to alarm when a failure state occurs leaves the diver with no 
confusion as to the validity of the readings.

Serviceability
Another advantage of the ‘modular’ Optocon concept is that it is designed as a ‘plug and 
play’ system. Modules can easily be swapped out without complex rewiring or reconnection, 
Modules are ‘aware’ and when they are replaced, they are instantly recognised by the system 
and if required, automatic calibration routines are instigated. 

Optocon Modules
Current Optocon modules include; the PO2 Sensor module, the HP Gas Content module and 
the Thermal (Canister) Profile Monitor (TPM) module.
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Summary
The Optocon system provides a redundant moisture irrelevant communications system that is 
designed to:

1. Out-live cable/connector systems – minimal exposed metal/water ingress to cable/
connector issues

2. Perform more reliably than cable/connector systems – more active redundancy
3. Form the basis of a more reliable alarm system – no ‘don’t know’ states occur
4. Be easier to service/replace than cable/connector systems – modular ‘no cables’ 

design


