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1.0 INTRODUCTION

1.1 Background

MARS (Monterey Accelerated Research System) is an advanced cabled observatory in Monterey Bay that will serve as a test bed for state-of-the-art regional ocean observatories.  The goal of MARS is to provide a remote continuous, long-term, high-power, large-bandwidth infrastructure for multidiscipline, exploration, observation, and experimentation in the deep sea.  MARS will be located offshore at Smooth Ridge in approximately 900m of water and shall include an electro-mechanical-optical cable (EMOC), one science node, and eight ports to provide connections to science experiments.  These ports shall be accessible through electrical underwater mateable connectors.

1.2  Scope

This document specifies the requirements for the eight MARS node science harness cable assemblies that are mounted on the MARS node module.  These cable assemblies (shown in figure –1), which are electro-mechanical only, consist of a Fixed panel mounted ROV connector, a pressure balanced oil filled (PBOF) hose assembly, and a penetrator which is mounted on the LV/Comms housing (Fluorinert FC77 filled).  Although this document only specifies the requirements for the node module mounted harness cable assembly, for clarity, Figure –1 also shows the planned configuration of the ROV Flying connector.  This flying ROV connector assembly shall be specified, with appropriate cable and penetrator, in another specification.

2.0 REFERENCE DOCUMENTS

2.1 International 

ISO 9001

Quality Systems - Model for Quality Assurance in Design,





Production, Installation and Servicing

2.2 Commercial

Ocean Design Incorporated


D/N: 14340 Rev. B, (ROV-225-03),  Flying ROV Connector and 
          







Fixed ROV Connector w/ 45     

            Degree Integral Termination 

            Outline Interface Drawing




D/N: 56964 Rev B, (CTD-1404-03),  4-Way to 12-Way Bulkhead 

Penetrator Interface Drawing 




D/N: 19421 Rev. C, (ODN-130-24) 
Ocean Design Jumper Hose 

Customer Specification Drawing

D/N: 10368 Rev. F (ODN-004-23)
Installation & Operation Manual for Nautilus Connectors

Technical Sheet E-02 (24-42452-A)
Product Specification –Electrical Nautilus Series 1.1.2 ROV Wet-Mateable Connector

3.0 REQUIREMENTS

Requirements listed below and in the vendor's product specification shall apply.  In the event of conflicting requirements, the purchase order shall take precedence over this specification and this specification over the vendor's product specification.  

[image: image2.wmf]
MARS Node Science Harness Cable Assembly

Figure – 1

	Requirements

	3.1 General

	Manufacturer
	Ocean Design Inc. (ODI)

	Configuration
	See Figure 1 for Reference

	Connector type
	Nautilus Series ROV wet-mateable 

Fixed mount receptacle

Right angle termination shell

D/N: 14340 (Ref. No. ROV-225-03)

	Hose Type
	PBOF Type

ODHOSE-12HBD D/N: 19421 (Ref. No. ODN-130-24)

	Penetrator type
	Penetrator Series 

Right angle

D/N: 56964 (Ref. No. CTD-1404-03)

For 1 atmosphere housing

Housing filled with Fluorinert FC77

	Number of conductors
	12

	Lengths, Installed (nominal)
	Hose length to be specified as indicated in purchase order (not to exceed 10 m)



	Operating Depth (max)
	1300 m

	Design Life
	25 years

	Environment
	

	  Temperature - Storage
	- 25 (C to + 60 (C

	  Temperature - Operational
	-2 (C   + 50 (C

	
	

	3.2 Electrical

	Signals & conductor usage
	See Table-1

	Conductor size 
	Consistent with Table-1

	Conductors pairs
	All conductors listed (Table-1) shall be twisted into pairs.   Ethernet TX and RX pairs shall be compliant with category5e specifications.  

	Conductor pin assignment
	Conductor pin assignment shall be selected to place both conductors in a pair on adjacent pins as identified on the relative assembly drawings.

	Conductor resistance
	Commensurate with associated wire gage listed in Table-1 

	Ethernet conductor characteristics
	Shall meet Category 5E cable characteristics of 100 ohm resistance and other specs as noted in UL cable performance verification specifications at url http://www.ul.com/lancable/verification.pdf. Differences may be authorized by Nautronix MariPro/MBARI where cable is out of spec.

	Insulation resistance
	> 10 GΩ @ 1000 VDC between all conductors tied together and sea-water

> 10 GΩ @1000 VDC between each conductor and all others

	Contact resistance
	< 0.1 Ω per circuit

	3.3 Mechanical 
	

	Max working load
	600 Lbs. (axially)

	Minimum break load
	900 Lbs. (axially)

	Connector mating force
	( 60 Lbs.

	Connector demate force
	( 50 Lbs.

	Mate/demate cycles
	( 1000 cycles


	3.4 Physical

	ROV Fixed mount connector/interface dimensions
	Connector shall have physical dimensions and mounting hole patterns IAW ODI Drawing Number 14340 (P/N: ROV–225-03) 

	Penetrator/interface 
	Penetrator shall have physical dimensions, sealing bores, and mounting hole patterns IAW ODI Drawing Number 56964 (Ref. No. CTD-1404-03) 

(P/N: 1022398 (CTD-305-01-12-2)) 

	ROV connector keyway
	Keyway shall be a major/single external type on the fixed panel mount ROV connector and shall be diametrically opposed to the termination shell hose exit.  This keyway shall be mounted vertically up on the node module.  ROV latch clip indicators shall be ±90° from the keyway.

	ROV connector panel mounting
	ROV Fixed panel mount connector shall be mounted to a 0.28 in maximum thickness plate (non-metallic).  The plate shall be on the outboard side of the mounting flange.  Mounting hole pattern shall be consistent with drawing listed above

	Penetrator pigtail lengths
	10 ft wire pigtails for all conductors (twisted into pairs) shall be provided on inboard end of penetrator`

	Ethernet pigtail termination
	Inboard Ethernet conductors to be terminated in standard Cat5e RJ45 (male) connectors and appropriately strain relieved

	3.5 Construction

	O-Ring type and number
	Redundant O-rings shall be provided at all levels.

O-Ring material shall be 

Butyl (Parker compound B612-70)

	Wire type
	All power wires, both pigtails and inside PBOF hose, shall be Raychem SPEC 44 (P/N: 44A0211).  Ethernet pair wires shall be Cat 5e compliant (P/N: TBD following testing).  Wire type for timing and unassigned pins TBD following testing.  Conductor size consistent with Table-1.  Insulation/Jacket color white.  Wires shall be appropriately labeled for identification.

	Chemical compatibility
	Penetrator connects to and seals Fluorinert FC77 filled housing.  All Penetrator components in contact with Fluorinert, including o-ring seals, and wire insulation, shall be compatible with this liquid. 

	Conductor Cabling
	All conductor pairs inside of PBOF hose shall be cabled into a helix to reduce flexural strain on conductors.  Ethernet pairs shall be cabled on opposite side of cable bundle.

	Connector and penetrator material
	All external metal components shall be Commercially Pure Titanium, Grade 2

	Manufacturing Processes and Materials
	All processes and materials shall be consistent with long life, high quality marine applications.

	Primary Water Barriers
	The PBOF hose and conductor insulation are primary water barriers and shall be free from leaks.  In the event of that the PBOF hose is corrupted, the conductor insulation shall and conductor boots shall provide a leak free water barrier.  The penetrator shall provide adequate sealing to prevent silicone oil or seawater from leaking into and Fluorinert from leaking out of the LV/Comms housing.

Wire insulation and boots shall be tested to verify they are leak-free and free from defects or pinholes prior to final sealing of the PBOF hose assemblies.



	Labeling 
	All connectors and hose assemblies shall be permanently labeled with part number and serial number.  Labeling shall be readable through ROV cameras.

	3.6 Packaging For Delivery
	

	Connector assemblies
	All deliverables shall be suitably packaged for cross-country shipment by air or ground common carriers


	3.7 Tests and Inspections

	Final – functional and hydrostatic testing
	1. Perform 5 mate/demate cycles in ambient pressure water with fixed ROV Flying test connector (See Figure –2 for test configuration)

2. With connector harness assembly mated to fixed ROV Flying test connector perform 5 hydrostatic pressure cycles from ambient to 2400 psi back to ambient.  Hold for 10-minute minimum on cycles 1-4 at pressure.  Hold for 12-hour minimum on cycle 5 at pressure.

a. Measure conductor resistance at ambient and at pressure at end of cycle 5, on each conductor.

b. Measure insulation resistance at 1000VDC at ambient and at pressure, at end of cycle 5, between each conductor and all others.

c. Measure insulation resistance at 1000VDC at ambient and at pressure, at end of cycle 5, between all conductors tied together and water.

3. With connector harness assembly un-mated perform 5 hydrostatic pressure cycles from ambient to 2400 psi back to ambient.  Hold for 10-minute minimum on cycles 1-4 at pressure.  Hold for 12-hour minimum on cycle 5 at pressure.

a. Measure insulation resistance at 1000VDC at ambient and at pressure at end of cycle 5, between each conductor and all others.

b. Measure insulation resistance at 1000VDC at ambient and at pressure, at end of cycle 5, between all conductors tied together and water.



	Acceptance Criteria
	Compliance with the purchase order, this specification and the vendor's product quality test/inspection plan.


	Conductor Pair
	Conductor

Number
	Conductor

Usage
	Operating

Voltage

(VDC)
	Withstand

Voltage

(VDC)
	Max 

Current

(Amps)
	Wire gage

(awg)

	1
	1
	+400 VDC
	400
	1000
	23.3
	12 preferred

14 minimum

	1
	2
	400VDC

Common
	400
	1000
	23.3
	12 preferred

14 minimum

	2
	3
	+48 VDC
	48
	1000
	27.1
	12 preferred

14 minimum

	2
	4
	48VDC

Common
	48
	1000
	27.1
	12 preferred

14 minimum

	3
	5
	Ethernet Pair 1
	< 5

	1000
	< 0.100
	22-24

	3
	6
	Ethernet Pair 1
	< 5

	1000
	< 0.100
	22-24

	4
	7
	Ethernet Pair 2
	< 5

	1000
	< 0.100
	22-24

	4
	8
	Ethernet Pair 2
	< 5

	1000
	< 0.100
	22-24

	5
	9
	Timing
	< 12 

	1000
	< 0.100
	22-24

	5
	10
	Timing
	< 12

	1000
	< 0.100
	22-24

	6
	11
	Unassigned
	< 48

	1000
	< 1
	22-24

	6
	12
	Unassigned
	< 48

	1000
	< 1
	22-24


Conductor Requirements Table

Table –1

4.0 QUALITY ASSURANCE

	Quality System Requirements
	ISO 9001 

	Quality Test/Inspection Plan (vendor's)
	Supply with quote

	Deliverable Data
	Certificate of Conformance (C of C), documentation package (including general arrangement drawings and envelope), materials traceability log, and all test and inspection results both hard copy and electronic format

	Inspection
	Source/FAT


5.0 SHIPPING AND DELIVERY

	Destination
	Nautronix MariPro Inc.

1440 Cook Place

Goleta, CA  93117

	Shipping Instructions
	Identify on shipping container: purchase order number.


6.0 NOTES

Intentionally blank.
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Figure - 2











