	HiPAP 350P PORTABLE system – system description


Introduction

The SSBL principle is clearly the simplest underwater positioning principle in operation. SSBL stands for Super (or some say Ultra) Short Base Line. The Super Short Base Line refers to the very short distance between the active piezo-electric elements in the transducer, which is mounted on the ship. The alternative to the SSBL systems is to deploy and calibrate a seabed Long Base Line, LBL, transponder array. The LBL principle can provide a good accuracy within the range of the transponder array, but is complex, time consuming and expensive when it comes to positioning over larger areas.

The SSBL principle has the obvious advantage that it requires no installation of transponders on the seabed. Only the targets that are to be positioned must be equipped with a transponder. A SSBL system is measuring the horizontal and vertical angles together with the range to the transponders. An error in the angle measurement causes the position error to be a function of the range to the transponder, so SSBL has therefor an accuracy error increasing with the range. To obtain better position accuracy in deep water with an SSBL system it is necessary to increase the angle measurement accuracy. 

The High Precision Acoustic Positioning (HiPAP®) systems family is designed to provide a significant increase of the angle measurement accuracy compared to existing positioning systems. To obtain this the HiPAP® system uses a new transducer design along with new signal processing technique. This new technique allows is used to form very narrow beams towards the transponder, by using only electronic beam control. The narrow beams provide improved Signal to Noise ratio (S/N), which again provides improved angle measurement accuracy, longer range capabilities, and suppress the effect of reflections.

Standard transducer mounting

The HiPAP 350P portable system uses 15-degree cone beam and can point this beam in any direction within a 120-degree cone below the vessel.

Tilted transducer mounting
By mounting the transducer head with a fixed tilt, the operating area can be changed, for example aft for tow fish tracking.

The Operator Station
The HiPAP® systems use the same Operator Unit and Man Machine interface as the HPR series of systems. The Acoustic Positioning Operating System (APOS) is a WindowsNT based operation software loaded in the APC, which enables the operation of the HiPAP® in a “familiar” way.

The Operator Unit consists of a laptop computer. 

Alternatively Kongsberg Maritime can offer high quality Ship versions of TFT Flat Screen and Acoustic Positioning Computer (APC10) with mounting kits and Keyboard /Roller ball.

Position output

The position data are transmitted to an external computer after each measurement. Recorded data may be stored on an exchangeable media for post processing. The operator station transmits position data to other equipment on a serial line or on an Ethernet using standard TCP/IP protocol. Data may also be stored for later processing. 

Gyro interface

The Gyrocompass is interfaced to the operator station.

GPS interfaces

A surface navigation system may be interfaced in order to refer the sub-sea position data to absolute geographical coordinates. 
Sound velocity profile

Data from a sound velocity probe may be implemented to make real time corrections for ray bending.

Use of Responder

The target to be positioned must be equipped with a transponder or a responder. The transponder operates acoustically while the responder requires a cable for triggering. 

The Deployment Unit  

The HiPAP350P portable system operates with the transducer mounted on a portable over the side pole. The strength and stiffness of the pole must match Kongsberg Maritime's specifications to maintain the accuracy of the system. Precautions must be made to keep vibrations to a minimum, by e.g. vortex shedding coil or hydrodynamic shape. Any rotation of tube/transducer must be prevented if use of a vessel mounted heading sensor.
The Unique Transducer with built-in Roll/Pitch sensor
The HiPAP 350P system has a transducer with 46 elements spread in the lower sector of a sphere. These elements are all computer-controlled, and the system forms medium-narrow “listening” beams of +/-7,5 degrees for reception of signals from the transponder. For the interrogation of the transponder a wide beam is used.

The HiPAP350P portable transducer has a built in roll/pitch sensor.

Calibration free SSBL system by use of GPS based Heading Sensor 

The HiPAP 350P system has a transducer mounted on a portable over the side pole. The transducer has an internal roll/pitch sensor and by mounting a GPS based Heading Sensor aligned on the top of the transducer pole there will no need for a time consuming SSBL calibration.
Beam Forming

The beam-former in the HiPAP is digital. All transducer elements are individually interfaced to the Signal Processor. In order to use the phase of the incoming signal to calculate the horizontal and vertical angle to the transponder, four separate beams are formed. Two beams are formed for the vertical angle and two beams are formed for the orthogonal angle. The phase difference between these two beams is a measure of the angular direction of the received signal. The beams are totally formed by the signal processor in the direction decided by the position-tracking algorithm.

The system will dynamically control the beam so it is always pointing towards the transponder. The transponder might be moving, and roll, pitch and yaw affect the vessel. Data from the roll and pitch sensor are therefor used to roll- and pitch-stabilize the beam. Data from the compass is input to the tracking algorithm in order to direct the beam in correct horizontal direction.

The transponder position, calculated from the measured angles and range, are influenced by the ray-bending effect. The ray-bending effect occurs due to different sound velocity layers in the water column. The HPR and HiPAP systems can correct for these errors, by loading in the values measured from a profiling probe. The sound velocity values may also be entered manually. If the depth of the target (transponder) is known either by depth sensor in the transponder or by a ROVs depth sensor, these data can be transferred to the system. The range calculation is compensated for the error caused by different sound velocities in the water column, and for the extra travel path caused by the ray-bending. 

Long Base Line functionality

The HiPAP systems have fully integrated LBL functionality and will be very flexible systems combining the advantages of both SSBL and LBL principles. The HiPAP Operator Unit can also be interfaced to a HPR 400 subsea LBL system, controlling both systems from one station.

The HiPAP 350P especially
This is the brand new member of the HiPAP family. With its unique, new and smaller (320 mm diameter) transducer head, it can penetrate all existing HPR 350-mm gate valves. This also gives the explanation to the model numbering. 

The HiPAP 350P is also using the unique technique with narrow pointing beams, and is therefore minimizing the effect of noise coming from noise sources like propellers and thrusters. The 46-element transducer, with its reduced diameter, creates a narrow beam of +/7,5 degrees, which can be pointed towards the transponder(s). Accuracy is always dependent on the beam width and the active area of a transducer. The HiPAP 350P will therefore have some reduced performance compared to its big brother, but it still has many times more active transducer elements and better accuracy than our HPR systems and our competitor’s systems. 

The HiPAP 350P will typically be used in situations where the positioning is within a sector of +/-60 degrees below the vessel and where the extreme accuracy requirements are not as important. There will also be some reduction in range performance, compared to HiPAP 500.

Other new and existing features are:

· Unique, accurate and industry standard SSBL system for over-the-side-mount

· New technology for your future applications

· More reliable through already well proven hardware in hundreds of HiPAP systems
· Full HiPAP functionality’s and operation advantages

· More accurate than HPR 410 / 418 systems

· Narrow pointing receiver beams, suppressing noise from other directions

· Corrections of errors caused by ray-bending, and display of ray-trace

· Double position measurement, redundancy, quality control

· Optional full LBL functionality Software

· May be integrated with Kongsberg Maritime HiPAP 500 and HPR SSBL and/or LBL system

	HiPAP 350P PORTABLE system – Technical specifications


	Description
	HiPAP 350

	Transducer outline
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	Transducer Diameter
	320 mm

	Acoustic operating area below vessel
	+/- 80(

	Number of active elements
	46

	Angle Accuracy 1)
	  0 dB S/N:  0,40(
10 dB S/N:  0,23(
20 dB S/N:  0,18(

	Range Detection Accuracy1)
	( 20 cm

	Operating range 1)
	1 – 3000 m

	Narrow Pointing Receiving Beam 
	+/-7,5(

	Hull Unit for Transducer deployment 
	Available

	Number of transponder channels
	56

	Operation system
	Windows (NT) based

	Receive Frequency Band
	27,0 – 30,5 kHz

	Telemetry Frequency Band
	24,5 – 27,0 kHz

	Transmit Frequency Band
	21,0 – 24,5 kHz

	Online Help function
	Standard

	Automatic Transducer Alignment Calibration
	Standard

	Compensation for ray-bending
	Standard

	Display of ray-bending
	Standard

	External Depth sensor interface
	Standard

	Position and angle alarm limits
	Standard

	Responder mode
	Standard

	Telegram output to DP system
	Standard

	Telegram output to survey system
	Standard

	Transponder Telemetry for full utilization
	Standard

	DGPS Interface
	Standard

	Beacon Mode
	Available option

	Compass Transponder Mode
	Available option

	Depth Sensor Transponder Mode
	Available option

	Inclinometer Transponder Mode
	Available option

	Long Base Line (LBL) functionality
	Available option

	Fast LBL Transponder Positioning mode
	Standard in LBL function

	LBL Accurate Metrology mode
	Standard in LBL function

	Geographical LBL Calibration
	Available option

	Multi User LBL functionality
	Available option

	Operator Station Master / Slave Function
	Available option

	BOP telemetry function
	Available option

	Offshore Loading Telemetry function
	Available option

	Submerged Turret Loading function
	Available option


1) Accuracy specification values are the total X/Y position accuracy, calculated from Error X (and Y) multiplied with Square root of 3,14/2. Values are based on; Line of sight from transducer to transponder, no influence from ray bending, Signal to Noise ratio as specified in water in the 250 Hz receiver band, no error from heading/roll/pitch sensors. Operating ranges are typical and conservative, and are assumed by using sufficient transponder source level (up to 206-dB dependant on range).

	HiPAP 350P PORTABLE system – Layout drawing
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	HiPAP 350P PORTABLE system – scope of supply


	Item
	Qty
	Description
	Reg. no
	Price NOK

	1 
	1
	Portable HiPAP 350P system with Laptop Operator Station
The operator station is a portable laptop computer.

Alternatively Kongsberg Maritime can offer high quality Ship versions of TFT Flat Screen and Acoustic Positioning Computer (APC10) with mounting kits and Keyboard/Roller ball (see option list).
NOTE: The laptop PC can not be customer provided
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	25.000



	2 
	1
	APOS Base Version

APOS – Acoustic Position Operator Station

Base for running all applications, including:

Sound velocity profile function

Ethernet interface for position data

Serial line, RS 422 for transceiver interface

Serial line, RS 422 for position data

Transponder telemetry for SPT/MPT transponders including:

Set transmit power level

Set receive sensitivity

Set Pulse length

Change channel

Enable/Disable

Transponder release

Read battery status

Read sensor data, if any

Position and angle alarm
APOS software for HiPAP® or HPR 400 providing alarm for transponder position and riser angle alarm

APOS Depth sensor interface
APOS software for interfacing a depth sensor for depth compensation of position. Suitable for ROV or Tow fish positioning
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	212745
	25.000

	3 
	1
	HiPAP 350 SSBL function

NOTE: Export license is required.
APOS software for HiPAP® SSBL operation including:

· Transponder positioning

· Responder positioning

· Serial interface for gyro and VRU or attitude sensor (maximum 3 units total)

· SSBL simulator for training
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	V
	245.000

	4 
	1
	Transducer Interface Unit for HiPAP 350P
· Ethernet switch

· Transducer power 
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	33.000

	5 
	1
	HiPAP 350P Transducer sealed top 
· SSBL/angle measuring transducer
· Built in Roll/pitch sensor
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	420.000

	6 
	1
	Transducer cable with underwater connector HiPAP 350P
Cable from the transducer to the Transducer Interface unit. Standard length 50 meter 


	
	22.000

	7 
	1
	Transport Boxes

For portable HiPAP 350P system parts

	
	15.000

	8 
	1
	Drawings

· Pole arrangements

· Standard mounting flanges

· Tilted mounting flanges


	
	0

	9 
	1
	Operator Training Course
Free of charge attendance for one person to a scheduled operator training course in Horten. Two days duration.


	
	0

	10 
	3
	Documentation HiPAP 350
Consisting of:

· Installation manual

· Operating Manual

· Maintenance manual

	
	0

	11 
	1
	Discount

	
	-115.000

	Total price for 1 x HiPAP350P Portable System Package, NOK
	670.000



	Total price for 2 x HiPAP350P Portable System Packages, NOK
	1.270.000




