TECHNICAL QUESTIONS TO BE ADDRESSED TO BOOKHAM

We are in the process of building an optical fiber connected subsea oceanographic observatory. We will incorporate EDFA's to interconnect sensor equipment at distances up to 150km using telecom grade undersea fiber carrying gigabit Ethernet on DWDM. Generally we house optical equipment and network equipment in titanium enclosures, which are submersed to full ocean depths. Reliability is important here, due to the cost of a ship visit for repairs, and we will incorporate as best as possible, redundancy in our design.

    If possible we would like answers to the following questions:

PUMPS

I note that your amplifiers are available with multiple pumps. What purpose do they serve? Multiple pumps are used in order to achieve the required output power.
Do multiple pumps serve as a redundancy or is this simply a way of further boosting power?  Current pump technology provides pump lasers with <44 FITs, so we do not normally utilise redundant pump schemes, although it could be done in a custom design.
Can we turn only one pump on at a time and use the second as a reserve. Not without a custom design.
IDLE EDFA

What is the possibility of penetrating the EDFA when it goes dark? I have operated optical systems when the EDFA fails and the dark fiber acts only as an attenuator. Depending on the EDFA design, the “unpumped” optics have a high attenuation.
AMP TYPES

What is the designation 'line amp' versus 'pre amp' in your terminology? I have used pre and post amps in metro design-is this a parallel terminology? Pre amplifiers tend to have relatively low output powers and lowest NF. Line Amplifiers have high output powers, medium NF and best possible gain flatness.
AMPLIFICATION VALUES

Is the amplification specified total for the whole muxed lightstream? Specified gain applies on a per channel basis or total output/input power if you prefer. 
What is the amplification per channel (probably varies e.g. the amp is not flat)? DWDM amplifiers are designed to be gain flat – typically from 1530 to 1560 nm for C band. When electing wavelengths (we will use 8) I can chose my transponders for best response.

POWER UP

Can the EDFA be harmed when submitted to gradual power up sequence? We use high voltage power startup over long distances, into a fairly rudimentary power supply, which is built to be compact, and it could have a brownout situation. We would  like power specs/tolerances for your devices. Slow start is probably not an issue, but once running, the power supply should remain stable (5V +/- 0.25V). 
EDFA CONTROL

Does the EDFA continue to function after failure of the RS232 port. Not sure what you mean by “failure”. Once the EDFA is running, serial port may be disconnected with no adverse effect. Since the power is adjusted with load, we want to insure that it will not shut down if monitoring fails.

THERMAL SPECS

What cooling and operation temperatures do you recommend? Depending on the amplifier we are talking about, case temperature is normally about 0 to 65 deg C. Cooling provision depends on the individual system design.We obviously cannot run fan cooling underwater due to power constraints and unreliability of a fan. The ocean ambient temperatures is at near 0 deg C, and we typically flush the titanium equipment enclosure with Fluorinert FC77 to attain cooling. We will test an EDFA in this environment to plot thermals.

INPUT ISOLATOR

What is the input isolator mentioned in you doc? Optical isolator - to improve input isolation.
We would appreciate all and any product documentation for our engineering staff, since we have rather unique requirements for our ocean deployment concerns.
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