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This document has been prepared for Monterey Bay Aquarium Research Institute regarding Sonardyne’s supply of an acoustic positioning system.  It contains Sonardyne proprietary information and is issued on a commercial-in-confidence basis.

The contents of this document must not be divulged to any third party without Sonardyne’s written permission.
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1. Executive Summary

Sonardyne International is widely acknowledged as a world leader in the design and supply of acoustic positioning, monitoring and control systems for all marine and offshore applications.

The key design benefit of Sonardyne FUSION USBL systems is that it optimises performance and minimises the cost of ownership.  From initial purchase and commissioning, through to routine maintenance and upgrades, substantial savings over comparable systems produced by other manufacturers can be made.

Sonardyne USBL has no need for expensive tracking heads or highly complex transceivers to achieve high performance acoustic positioning.  The system installs using existing gate valves, ship’s cabling and deployment mechanisms.  In addition, Sonardyne recognise the need to work with other manufactures equipment so make every effort to be as compatible as possible with third party systems in addition to all Sonardyne frequencies – existing and future.

The inclusion of ranges from multiple seabed beacons in an LUSBL system provides very stable positioning with full quality control that significantly enhances the performance of DP systems, especially in deep water.  Sonardyne USBL systems can provide High Precision positioning in all operational scenarios from ROV tracking to Deepwater DP reference with the following key features:

· Interfaces to DGPS for accurate absolute positioning and system calibration

· Interfaces to all currently available vessel motion sensors and DP systems

· Built in spectral analysis capability to determine in-water noise levels local to transceiver heads for frequency optimisation.

This proposal talks of the next generation equipment – FUSION.  Upgrade paths from existing installed systems can be discussed.  It will outline Sonardyne’s acoustic reference systems, their applications, performance and advantages over comparable systems.
A FUSION system offers key advantages for sonar fish tracking operations and improved performance over existing systems through:

· improved noise immunity through advanced transducer design and digital signal processing

· multi-path rejection through signal architecture

· frequency band optimisation

· improved calibration and therefore,

Through software and firmware designed for ease of operation and hardware with the stretch potential for expansions to digitally coded, independent navigation channels Sonardyne’s FUSION systems, including transponders, will maintain their compatibility with existing equipment inventories and allow a progressive enhancement to survey operations.

The Proposed System

Fusion USBL is designed to accurately position multiple subsea targets relative to a surface vessel. The system is particularly suited to tracking ROVs, AUVs and towfish or as a position reference input for vessels equipped with a Dynamic Positioning (DP) system.

When tracking ROVs and other targets, a beacon is placed on an ROV, drill string or any other mobile target.  The USBL system will then track the position of the mobile (in terms of depth and bearing) relative to the vessel.

Multiple, mobile or stationary targets can be selected for tracking in USBL operation.

LBL operations can be performed using the same ship bourn equipment should there be a future requirement for LBL positioning of the subsea target.  The system can be extended should requirements change by simply adding software/firmware enhancements.  Later versions of software will allow USBL and LBL operations to co-exist within the same program – offering further redundancy.

FUSION is a flexible system that allows users to utilise the most appropriate combinations of positioning sensor technologies to suit their operational requirements at the time and long into the future through upgrade and enhancement.
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A FUSION system has key advantages for survey operations including:

· Fast system set up and array calibration

· Improved calibration methods

· The ability to conduct LBL or USBL operations with the same topside equipment

· The ability to operate in three frequency bands

· Future proof hardware for expansions to digitally coded, independent, navigation channels

· Improved USBL stability through digital analysis of the incoming signal

· USBL systems and transponders maintain their compatibility with existing 3rd party beacon channels including Simrad 400 series channels.

· Backwardly compatible with existing Sonardyne Equipment, while offering advanced capability with the introduction of the Compatt 5

· More flexible navigation is achieved through new navigation techniques and commands whilst navigating

Notes:

Includes interface telegrams to the following DP systems:

Alstom, Kongsberg, Nautronix and AutoNav

Surveyor’s output for survey operations

Includes interface telegrams from all commonly operated attitude sensors:

VRUs, Gyro Compasses, combined attitude sensors and DGPS systems

Customer supplies:

19-inch rack mount for Data Fusion Engine

A ruggedized portable rack is available with folding screen mechanism.

Ship’s cabling from survey room to transducer

Ship’s cabling from survey room to bridge (for DP output)

Ship’s cabling from survey room to ROV cabin (for responder output)

Printer

DGPS

Commercial CONSIDERATIONS

1.1. Budgetary Pricing

Sonardyne is pleased to submit this budgetary proposal for a FUSION USBL system to Monterey Bay Aquarium Research Institute (MBARI).

1.1.1. FUSION USBL – ‘Standard Head’

	Description
	Unit Price

	FUSION ‘Omni Beam’, Rack Mountable USBL System

Navigation Computer

Fusion USBL Software

CASIUS (USBL Calibration software)
Navigation Controller 

Link Port Card + Null Serial Cable

Transceiver Card + Adaptor Cable

Dual RS232 Cards (2) + 5m Flylead Cables (4)

Dual RS485 Cards (2) + 5m Flylead Cables (4)

Responder Card + Cable

Digital Transceiver (Omni-Beam Transceiver)

Price excludes monitor, case/ rack and tcvr. cable
	$136 167



1.1.2. FUSION USBL – ‘Big-Head’

	Description
	Unit Price

	FUSION ‘Focussed Beam’, Rack Mountable USBL System

Navigation Computer

Fusion USBL Software

CASIUS (USBL Calibration software)
Navigation Controller 

Link Port Card + Null Serial Cable

Transceiver Card + Adaptor Cable

Dual RS232 Cards (2) + 5m Flylead Cables (4)

Dual RS485 Cards (2) + 5m Flylead Cables (4)

Responder Card + Cable

Digital Transceiver (Focussed-Beam Transceiver)

Price excludes monitor, case/ rack and tcvr. cable 
	$139 867



1.2. Spares and Options

1.2.1. Spares

	Description
	Price

	Spare USBL Transceiver (Omni-beam)
	$67 488

	Spare USBL ‘Big-Head’ Transceiver (Focused-beam)
	$71 188

	Sub-set of interface cards

1x Link Port Card

1 x Transceiver Card

1 x Dual RS232 Card

1 x Dual RS485 Card 

1 x Responder/Trigger Card 
	$864

$1 197

$1 332
$1 580

$1 643


1.2.2. Options

	Description
	Unit Price

	Portable Case for Data Fusion Engine

(painted aluminium OR ruggedized plastic)
	$4 542

	High Brightness Screen (an additional)
	$2 907

	Advanced Tracking Module (DVL processing)
	$9 085


Note.

The exchange rate used to calculate the above US dollar was 1.85 dollars to the UK pound.

1.3. Discount Structure

Prices quoted above are full list price.  Sonardyne are prepared to offer MBARI a special agreement discount of 30%.

The following conditions apply to offset purchase price: 

· MBARI purchase two (2) Fusion USBL systems.

· Sonardyne will receive access to the vessel, M/V Western Flyer or M/V Point Lobos, at mutually agreeable times for the purpose of customer demonstrations and/or training courses and specialist testing.  Vessel time would be in conjunction with MBARI projects.   
· A vessel (M/V Western Flyer or M/V Point Lobos) will be made available for 20 days per year over a period of 3 years from the date of delivery. 
· Failure to utilize the 20 days per year is at risk of Sonardyne International Ltd.  

1.4. Installation of Acoustic Systems.

It is estimated that system installation will take one engineer approximately 2 days onshore/alongside for system installation and setting to work, followed by 1 day offshore for system commissioning, calibration, trials and hands on training.

A day rate of a US based technician $1 050 applies, with all travel and expenses at cost plus 15%, except where provided by the client.

This is an estimation and actual days required for the system installation and commissioning may vary depending equipment supplied and the situation on the vessel.

1.5. Warrantee Terms

The Seller warrants, subject to the following conditions, upon the return of the Goods to its works by the Buyer or, with prior approval of the Seller to a local agent, carriage paid, to examine it or them and should any fault due to defective design, material or workmanship be found, to repair the defective part or parts or, at its own discretion, to supply a new part of parts in place of the same free-of-charge.

Any claim under this warrantee must be lodged in writing with the Seller within 12 months and the Goods returned to the Seller within 13 months of the commencement of the warrantee.  The warrantee will commence upon delivery of the Goods to the Buyer.

No claim can be accepted for damage due to fair wear and tear, misuse, neglect, dirt,

accident, overloading, or other similar causes and the Seller’s, judgement in all matters

relating to claims shall be final and conclusive and the Buyer agrees to accept the Sellers decision on all questions as to defects and as to the exchange of the Goods or any part thereof.

The Seller shall be under no liability in respect of any defect arising from wilful damage, negligence, failure to follow the Seller's instructions (whether oral or in writing), misuse or alteration or repair of the Goods without the Seller's approval.

All terms, conditions and warranties (whether implied or made expressly) whether by the Seller its servants or agents or otherwise relating to the quality and/or fitness for purpose of the Goods are specifically excluded for Goods supplied to Buyer’s drawings or designs.  The foregoing warrantee is rendered void in any of the following circumstances:

a) If any seal, safety device, identification, or instruction plates are deliberately broken or removed from the Goods; except as is necessary to change batteries and/or carryout approved maintenance procedures;

b) If any pressure housing has been opened, except as is necessary to change batteries and/or carryout approved maintenance procedures;

c) If the goods are worked beyond their rated capacity;

d) If any parts or accessories other than those approved by the Seller have been fitted to the goods;

e) The Seller shall be under no liability under the above warrantee (or any other warrantee, condition or guarantee) if the total price for the Goods has not been paid by the due date for payment;

f) The above warrantee does not extend to parts, materials or equipment not manufactured by the Seller, in respect of which the Buyer shall only be entitled to the benefit of any such warrantee or guarantee as is given by the manufacturer to the Seller.  Subject as expressly provided in these Conditions, and except where the Goods are sold to a person dealing as a consumer (within the meaning of the Unfair Contract Terms Act 1977), all warranties, conditions or other terms implied by statute or are excluded to the fullest extent permitted by law.

1.6. Commercial Terms and Conditions

Payment would be within thirty days of invoicing.

Sonardyne’s Standard Terms and Conditions of sale apply, unless modified by this document.

If the price agreed for the goods is in a currency other than sterling then the Buyer recognises that the price reflects the exchange rate stated at the time of order placement.  Should the exchange rate between sterling and the local currency alter by more than 3% between the date of order placement and the date of invoice, then the Seller reserves the right to a revised payment in the local currency to maintain the original sterling value unless a fixed and firm price in the local currency has otherwise been agreed with the Buyer.  Exchange rate variances to be based on an agreed international banking source.

The quoted prices are valid for 30 days from the date of issue, after which Sonardyne International Ltd must revalidate them.

Prices quoted are in US Dollars and are ex works Blackbushe, UK.

Any optional items detailed within the pricing schedule are subject to additional charge.  A quotation for optional sensors and configuration is available on request.

Prices exclude delivery, customs duties, VAT (or national equivalent), freight forwarding and storage.  These are either arranged by the customer or re-charged at cost + 15%.

Prices exclude any specialist quarantine certificates, certificates of conformity or any special packaging requirements

Equipment supplied in Sonardyne standard export packaging.

Goods may be subject to UK export licence controls.
1.7. Delivery Times

Delivery of a FUSION USBL system will be 1- 2 weeks from receipt of order, and prices are ex works Sonardyne, Yateley, UK.

1.8. Export Restrictions

Sonardyne International Ltd. are required to obtain a UK export license to export a FUSION USBL system to the United States.  It will then be the responsibility of the receiving party to obtain export licenses as required under United States law to the final country of operation.
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