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Team:

· Science/IAG: Dave Caress, Rich Schramm

· DMO: Dale Graves, Craig Dawe, Buck Reynolds, Steve Etchemendy

· Engineering: Hans Thomas, Doug Au, Rob McEwen

Comparison of Options:

· Details listed in tables at end of this document.

· Six options for USBL systems compared through the Fall

· Comparison reviewed January 6 with consensus result.

· Two systems meet operational requirements and have demonstrated success: Sonardyne Fusion and Simrad 500

· Simrad 500 is more capable, and more expensive.

· The additional capability of the Simrad 500 is beyond our operational needs

· The group recommends installing Sonardyne Fusion on both the Western Flyer and the Point Lobos

Synopsis of Plan:

· Replace Western Flyer USBL with Sonardyne Fusion

· Replace Point Lobos USBL with Sonardyne Fusion

· Move old Sonardyne USBL from Western Flyer to Zephyr

· Replace AUV beacons with Sonardyne Beacons

· Allow Sonardyne limited access to MBARI ships (up to 20 days per year for 3 years) for testing and sales demos in exchange for discount.

Justification and Benefits:

· Replaces aging USBL systems with current generation, supported hardware and software

· Provides DVL and LBL integration and Kalman filtering in a well-supported product.

· Allows us to field compatible equipment across all three ships and all vehicles.

· e.g. any of our ships and ROVs will be able to locate a lost AUV

· Provides improved ROV navigation (partly through improved precision of raw USBL fixes, and partly through successful DVL integration).

· Use of MBARI vehicles for engineering tests and sales demos by Sonardyne implies strong support for our systems.

Budget Summary:

· Available funds: $416K 

· $286K Core Navigation

· $80K DMO Capital

· $50K Institutional Discretionary

· Budget: $416K

· $358K Sonardyne Equipment

· 2 Sonardyne Fusion systems with full spares

· 4 AUV beacons

· Spares

· $20K Point Lobos hydrophone well and pole

· $38K TSS VRU

Labor Summary:

· Schramm (IAG) – 38 days allocated (Graybeal okays work in February & April)

· McEwen (Engineering) – 15 days allocated

· Thomas & Au (Support Engineering) – Au okays effort in February and April

· Caress (Science) – not an issue
Timeline:

· January 29 - Purchase order to Sonardyne (this week!)

· February 12-20 – Installation on Western Flyer

· February 24-28 – First Tiburon dives using new USBL – NURP dives to sites with Homerpro beacons not requiring good navigation.

· March 19-23 – First Tiburon dives requiring good realtime ROV navigation for success (Paull & Barry – lower canyon equipment deployments). 

· April 5-30 – Installation on Point Lobos

· TBD – Installation of old Sonardyne USBL on Zephyr

· TBD – Installation of new Sonardyne beacons on AUVs

Does this fix our problems?

· Our ROV navigation problems have multiple causes:

1. Poor performance of existing USBL hardware relative to current systems

2. Incomplete understanding of how the entire navigation system works

· Difficulty implementing DVL integration

3. Inadvertent changes to settings and wiring arrangements 

· This plan addresses 1, and 2, but not 3.

Equipment Budget:

	Sonardyne Equipment
	
	

	
	Fusion system (Flyer)
	$92,614.20

	
	Fusion system (Lobos)
	$90,164.20

	
	Spare Nav. Computers
	$6,125.00

	
	Spare Nav. Controllers
	$14,700.00

	
	Spare Transceiver (Flyer)
	$44,712.50

	
	Spare Transceiver (Lobos)
	$47,162.50

	
	Spare RS232 cards
	$3,568.00

	
	Spare Link cards
	$1,144.22

	
	Spare Transceiver cards
	$1,585.22

	
	Spare RS485 cards
	$2,092.44

	
	Spare Responder cards
	$2,175.86

	
	4 AUV beacons
	$20,000.00

	
	Transceiver cable (Lobos)
	$1,194.00

	
	
	
	

	
	Sub Total
	
	$327,238.14

	
	Tax (7.25%)
	$23,724.77

	
	Total equipment w/ tax
	$350,962.91

	
	
	
	

	Sonardyne Services
	
	

	
	Import & Customs fees
	$2,000.00

	
	Installation & Cal. Labor
	$5,000.00

	
	
	
	

	
	Total Services
	$7,000.00

	
	
	
	

	Additional Equipment
	
	

	
	TSS VRU (Flyer)
	$35,000.00

	
	
	
	

	
	Tax (7.25%)
	$2,537.50

	
	Total add. Equip.
	$37,537.50

	
	
	
	

	Additional Services
	
	

	
	Lobos Transceiver pole
	$20,000.00

	
	
	
	

	
	Total add. Serv.
	$20,000.00

	
	
	
	

	
	Grand Total
	$415,500.41

	
	
	
	

	Available Funds
	
	
	

	
	Core Navigation Budget
	$286,000.00

	
	DMO Capital Funds
	$30,000.00

	
	WF rudder replacement funds
	$50,000.00

	
	Discretionary Funds
	$50,000.00

	
	
	
	

	
	Total Funds
	$416,000.00

	
	Balance
	 
	$499.59


	USBL Comparisons 
	Sonardyne - Fusion
	Simrad -500
	Simrad -350
	Simrad -HPR 400
	Nautronix -Naspos
	IXSEA -Posidonia
	IXSEA - GAPS
	Link Quest -5000

	Cost 
	$125K
	$215K
	$125K
	$88K
	$134K
	151K EUROS
	APPROX $100K
	$57K

	Slant Range 
	7000 m
	4000m
	3000M
	1000 M
	4500M
	8000m
	4000m
	5000m

	Head
	8.86 "Flat face /180deg
	241 element /Sphere 15.7"
	46 element /Spherical 13.7"
	8.85" /Flat face /Beam forming 60-160 deg
	8.25" Flat face, 
	Large array or flush mount
	11.9 " Dia / 25 " H
	6.25 " Flat Face, no vru

	 
	11.8" dia directional
	Beam steering /200deg
	Beam steering /120Deg
	11.88"/Flatface / Beam forming /40-160 deg
	+ 5 degree up coverage
	120 degree
	200 deg coverage 
	120-150 deg coverage

	Postioning Accuracy 
	.20 to .27 % of SR
	.23% SR
	.33% SR
	2% of SR
	.25%SR 
	.3% SR
	.2% SR
	.5%SR 

	Angle Accuracy 
	.11deg 
	.12deg
	.22deg
	N/A
	 
	< 0.1deg
	.12 deg
	.25 deg

	Range Accuracy 
	.2M
	.2M
	.2M
	.2M
	 
	 
	.2M
	.4M

	INS Integration 
	Ship and ROV sensors integrated 
	HAIN
	HAIN
	HAIN
	SHIP -GPS/Motion sensors/Gyro 
	SHIP -GPS/Motion sensors/Gyro 
	GPS/INS/ USBL/Kalman integrated - Portable
	SHIP -GPS/Motion sensors/Gyro 

	 
	 
	 
	 
	 
	No ROV sensors
	No ROV sensors
	No ROV sensors 
	No ROV sensors

	Operating Freq
	19-36 KHz
	21-30Khz
	21-30Khz
	21-30Khz
	15-20khz dwn/18-22 up
	8-14 kHz dwn/ 14-18 up
	20-30Khz
	14-19Khz

	Acoustics 
	Tone burst -Spread Spectrum
	Tone Burst
	Tone Burst
	Tone Burst
	Spread Spectrum
	Chirp /MFSK
	Chirp /MFSK
	Spread Spectrum

	Beacons 
	4000m mini beacons 
	 
	$5K for mini beacons 
	 
	Std Beacons rated for only 3500 meters . 
	6000m rated /191db
	3000m range 
	Modem capable beacons

	 
	Transponders /Acoustic releases
	 
	Existing Sonardyne beacons compatible
	 
	4000m beacons -$14K
	Transponders - Responders - Releases
	Transponders only ?
	Limited beacon selection

	Notes
	GPS/Motion sensors /Gyro/DVL
	Lots of units in field -
	Lots of units in field -
	Lots of units in field -
	Fugro field report?
	Split head beacons
	New Product
	Tm, No deep units in field, 

	 
	 
	High confidence in performance #
	High confidence in performance #
	High confidence in performance #
	 
	 
	Nice Portable or standalone USBL
	No deck unit (PC)

	 
	LUSBL capable
	LUSBL capable
	LUSBL capable
	LUSBL capable
	No LBL
	No LBL
	No LBL
	No LBL

	Support 
	UK/Houston
	Norway /Houston
	Norway /Houston
	Norway /Houston
	AUS /UK
	France / UK
	France / UK
	San Diego


