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Introduction

The MARS subsea observatory includes eight instrumentation ports.  Each port provides 400V and 48V DC power, and 100-base-TX 100mbps Ethernet over twisted pair (copper).  

MBARI and the MARS project is responsible for maintenance of the MARS infrastructure, installation and removal of science instruments, access to instruments on the observatory, and customer support through the design, testing, installation and operational phases.  The science user is responsible for design and construction of all instrument components from the science port connector on, sensor calibration, any sort of specialized installation hardware, and for any and all computer infrastructure which may be necessary on the surface.

As the MARS infrastructure is a shared resource it is imperative that all users comply with the end-user design guidelines and specifications.  
Node Connector


All science ports on the MARS node use the XXX XXXX wet-matable connector.   Science instruments must use the mating connector ODI XXX-XXX, pinout shown below.
The pins are as follows – pin numbering follows ODI conventions as used on their drawings.

	Pin
	Description
	Operating Voltage (VDC)
	Withstand Voltage (VDC)
	Wire gage (awg)

	12
	+400VDC
	400
	1000
	12 pref, 14 min

	11
	400VDC common
	400
	1000
	12 pref, 14 min

	10
	+48 VDC
	48
	1000
	12 pref, 14 min

	9
	48VDC common
	48
	1000
	12 pref, 14 min

	8
	Ethernet pair 1 (Tx-)
	< 5
	1000
	22-24 (Orange)

	7
	Ethernet pair 1 (Tx+)
	< 5
	1000
	22-24 (Or/Wh)

	6
	Ethernet pair 2 (Rx-)
	< 5
	1000
	22-24 (Blue)

	5
	Ethernet pair 2 (Rx+)
	< 5
	1000
	22-24 (Bl/Wh)

	4
	1PPS +
	< 12
	1000
	22-24

	3
	1PPS common
	< 12
	1000
	22-24

	2
	Unused
	n/a
	1000
	n/a

	1
	Unused
	n/a
	1000
	n/a


Power

The MARS node provides 400VDC and 48VDC power.   All ports share a common 48V and 400V power rail, so it is critical that all instruments are “good citizens” with regard to power draw and noise on the power mains.  As these are shared resources, available power is a function both of the physical limitations of each power delivery path, and the total power requirements of existing systems on the node.
Grounding

The 400V and 48V circuits for all science ports share a common ground.   The 400V power used on the science ports is delivered from the MARS medium-voltage system as +200 and -200V relative to seawater, with a high-impedence path (> 10Mohm) from each rail to seawater.  The 48V rail is not explicity tied to seawater.


Ethernet is naturally inductively coupled.


The 1PPS system … crap.

Monitoring

Each 400V and 48V circuit is independently monitored for voltage and current draw.  This information is available …
Switching

The 400V and 48V circuits can be switched independently by the MARS control system.  Normal switching is done using FET-based electronic switches.  Normally closed mechanical deadface relays are also provided inline, though they can also be opened for true electrical isolation at the connector face.

Current Limiting/Circuit Breaker Functionality

Each power circuit on a given port implements a current limiting/circuit breaker functionality as described below.  The current limiting between the two circuits is independent.

The circuit operates as follows:

· If the current draw on a port exceeds 30A, the circuit will be switched off

· The circuit will be switched back on when the current falls below 20A

· If this sequence occurs 32 times, the circuit will be switched off and (topside) user intervention is necessary to reset it.

Against a cold short on the 400V output to a science port, the total circuit breaker sequence (from port switch on to final transit below 20A) required approx 9 ms.  Due to delays in the circuit breaker system, actual current through the port exceeded 40A.


Note carefully that this current limiting scheme will severely limit inrush current to an instrument.
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Time and Timing

Gross timing is provided by the NTP time protocol over the in-band Ethernet communications system.  The MARS topside includes a stratum 1 time server synchronized to GPS.

High-precision timing is provided by a 1-pps timing signal.  This timing signal is propagated through the out-of-band communication signal using deterministic fixed-delay components.  If these delays are characterized, timing precision can be maintained to approx +/-1us 
  with respect to GPS time.

The timecode is provided as a 5v CMOS level signal, and will need to be buffered if driven long distances.   The pulse train consists of nine 10ms pulses, followed by a single 20 ms pulse, with the second transition occurring on the falling edge of each pulse.
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Network and Computing
Speed and Bandwidth 

The MARS node is architected to provide full duplex 100-base-TX Ethernet to each science port.  The eight ports, as well as node internals are aggregated into two redundant fiber optic pairs running Gigabit Ethernet providing a nominal node-to-shore bandwidth of 4000 mbit/sec (!!??).  Each port will operate to the fullest speed available given the electrical conditions and cable length.  If bandwidth near the nominal maximum for 100-base-TX is a requirement for experiment success, contact MBARI.
Cable Lengths

100-base-TX twisted-pair Ethernet has a nominal maximum range of 100m.   The MARS node has been tested dry to a length of 70m without error using Falmat FM22208-11 cable.  Instruments requiring greater distances from the node should convert the copper Ethernet to fiber for long-distance transmission (see MARS SIIM reference design).
Shoreside Resources

The MARS operations facility has a limited amount of 19” rack space set aside for collocation of science computers.  These computers will have direct access to the high-speed MARS backbone and to the internet through MBARI’s uplink.   This facility will also include environmental monitoring and backup power.

MARS operations staff can perform some simple maintenance (reset, replace hot-swap drive) but any computers left at MBARI should be configured for remote access and maintenance.

Access

In general, access to subsea resources will be very highly restricted.  Access to science ports will be negotiated as part of instrument deployment and ideally will not be very restrictive and not need to change very frequently.  Access to each instrument will be configured independently.


Topside resources will be protected by the MARS firewall.  Access to the topside computers will also be negotiated as part of deployment.  Computers hosted by MBARI may be subject to security audit as part of their collocation.


The preferred setup is to designate a single computer, either collocated at MBARI or at the host university, as the gateway to a node instrument.   All traffic to the instrument can then be routed through that gateway machine.

�Verify this accuracy.
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