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ATTENTIONREADOHIS FIRST!

All pasonnel involved with the installation, operation, or maintenance of the equipment described in this
manual should read and understand the warnings and cautions provided below.

CAUTIONThis equipment contains devices that are extremely sensitive
to static electricity. Therefore, extreme care should be taken when
handling them. Normal handling precautions involve the use ofstatic
protection materials and grounding straps for personnel.

WARNING!High Voltage may be present in all parts of the system.
Therefore, use caution when the electronics are removed from their
containers for servicing.

CAUTION!Operation with improper line voltage may cause serioys
damage to the equipment. Always ensure that the proper line voltage is
used.
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HARDWAR¥ARIATIONGSND COMPATIBILITY

The 3300 Hull Mount SeBottom Profiler contains both standard and proprietary hardware. At times,
EdgeTech may change the standard components due to their availability or performance improvements.
Although the component manu&urerst along with their models and stylesnay change from unit to

unit, replacement parts will generally be interchangeable.

EdgeTech will make every effort to see that replacement components are interchangeable and use the
same software drivers (if apphble). At times, however, direct replacements may not exist. When this
happens, EdgeTech will provide the necessary drivers with the replacement part, if applicable.

EdgeTech may also change certain hardware per customer requirements. Therefore, poftibis
manual, such as parts lists and test features, are subject to change. These sections should be used for
reference only. When changes are made that affect system operation, they will be explicitly noted. Also,
some options and features may notbdliagt @S Ay G KS iDatneio? dclbeyOEpgragsivil |
be made available when these features are implemented.

ContactEDGHECHIUSTOMERERVICHIth any questions relating to compatibility.
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ABOUT THIS DOCUMENT

We, the employees at EdgeTech, would like to thank you for purchtm#&8800 Hull Mount SulBottom
Profiler. At EdgeTeclour policy igo provide highquality, costeffective products and support services
that meet or exceed your requirements. We also strive to deliver therinoa and continuously look for

ways to improve them. We take pride in the products we manufacture and want you to be entirely

satidied with your equipment.

Purpose of this Manual
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3300Hull Mount SukBottom Profiler Although this manual encompasses the latest operational features,

Aa

g2

LINRE JARS (GKS

dza S N

saome features may be periodically upgraded. Therefore, the information in this manual is subject to

change and should be used for reference only.

Liability

EdgeTech has made every effort to document the 38300 Mount SukBottom Profilerin this manual

accuately and completely. However, EdgeTech assumes no liability for errarsyatamages resulting
from usingthis manual or the equipment it documents. EdgeTech reserves the right to upgrade features
of this equipment and to make changes to this manuahuwiit notice at any time.

Warnings, Cautions, and Notes

Where applicable, warnings, cautions, and notes are provided in this manual as follows:

data

NOTERecommendations or general information

CAUTIONIdentifiesa potentialhazardthat coulddamageequipment or

WARNINGIdentifies a potential hazard that could cause injury or de Jh.

Revision History

REVISION \ DESCRIPTION DATE APPROVAL
A Release to Production 03/09/2015 RM

B Updates 08/25/2017 RM

C Updates 05/01/2018 TS

D Updates 05/17/2021 DWF

E Updates 7/23/2021 JMP
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WARRANTY STATEMENT

All equipment manufactured by EdgeTech is warranted against defective components and workmanship
for a period of one year after shipment. Warranty repair will be done by EdgeTech fthargk.

Shipping costs are to be borne by the customer. Malfunction due to improper use is not covered in the
warranty, and EdgeTech disclaims any liability for consequential damage resulting from defects in the
performance of the equipment. No productvgarranted as fit for a particular purpose, and there is no
warranty of merchantability. This warranty applies only if:

i. The items are used solely under the operating conditions and in the manner recommended in
Seller's instruction manual, specifications other literature.

ii. The items have not beemisusedor abused in any manner, nor have repairs been attempted
thereon without the approval of EdgeTech Customer Service.

iii.  Written notice of the failure within the warranty period is forwarded tiwe Seller and the
directions received for properly identifying items returned under warranty are followed.

iv.  The return notice authorizes Seller to examine and disassemble returned products to the extent
Seller deems necessary to ascertain the cause for failure.

The warraties expressed herein are exclusive. There are no other warranties, either expressed or implied,
beyond those set forth hereirlhe sdler does not assume any other obligation or liability in connection
with the sale or use of said products. Any productservice repaired under this warranty shall be
warranted for the remaining portion of the original warranty period only.

Equipment not manufactured by EdgeTech is supported only to the extent of the original manufacturer's
warranties.
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SOFTWARE SERVICE OVERVIEW

EdgeTech provides software services free of charge. This software agreement does not address-customer
specified modifications or enhancements. These services may be ordered separately. Furthermore,
EdgeTech software upgrades areant for the sole use of EdgeTech customers. Any reproduction of
EdgeTecksupplied software or file sharing is strictly prohibited.

Software Updates and Enhancements

EdgeTech customers can download new software releases with all modifications and enbatefFom
the EDGHECHNVEBSITEMajor software issues, should they occur, will be reported directly to the customer.
New software releases consist of the following:

Software enhancements that areton the price list
Software fixes and changes

Product integration

Documentation updates to online help

9 Tests for compatibility with other modules

=A =4 =4 =4

Software patches consist of software that has undergone the following:

1 Minor software enhancements
1 Softwarefixes and changes

EdgeTech customers are entitled to contBbGAECHOJSTOMESERVICBY telephone, facsimile, or email
to report a difficulty, discuss a problem, areceive advice on the best way to perform a task. When
contacted, EdgeTech Customer Service will do the following:

1 Respond within 24 hourga Telephone, Facsimile, and Email Support
1 Immediately attend to seriousrpblems affecting operations
1 Attempt to find an immediate woraround

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD
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RETURNED MATERIAL AUTHORIZATION

Prior to returning any equipmenbtEdgeTech, a Returned Material
Authorization (RMANumber must be obtained frof@USTOMESERVICE

RMA Purpose

The RMA Number identifies returned equipment when it arrives at our receiving dock and enables tracking
while at our facility. Refer tthe RMA number on all documentation and cagp®ndences.

All returned materials must be shipped prepaid. Freight collect shipments will not be accepted. All

equipment should be adequately insured for shipping, but equipment belonging to EdgeTech must be
insured for full value.

If there is more tharone item per consignment, include a packing with the shipment. An invoice can
double as a packing slip only when the contents are clearly numbered and identified on the invoice.

CAUTIONNever attempt to ship a Portable Topsitfeits Storm Cas¥
alone. Athough rugged, these cases are not intendedb® used as
shipping containersand the delicate intamal components could be
damaged. Shipping in this manner will void any warranties.

NOTEAIl shipping charges shall be thestomer's responsibilityuriess
under warranty, as EdgeTech will pay for return shipping.

NOTE:For International Shipments valued over $1000, the following
Shipper's oath must be sent with the invoice.

{ KALILISNRA hl GKY

"I, , declare that the articles herein specified are the growth,
produce, or manufacture of the United States; that they were exported from the
United States from the port of , on or about t they ; tha
are returned without having been advanced in value or improved in condition by any
process of manufacture or any other means; and that no drawback, or allowance has
been paid or admitted hereof."

Signed

¥ EdgeTech



CUSTOMER SERVICE

Customer service personnel at EdgeTech are always eager to hear from users of our products. Your
feedback is welcome and is a valuable source of informatioimprove these products continually
Therefore we encourage you to contact EdgeTech Customer Service to offer any suggestions or to request
technical support:

Email: service@edgetech.com
Mail: 4 Little Brook Road

West Wareham, MA 02576
Telephone: (508) 2910057
Facsimile: (508) 2912491
24-Hour Emergency
Technical Support Line: (508) 9428043

NOTEPIease have your system Serial Number available when contagting
Customer Service.

For more informationplease go tavww.EdgeTech.com
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COMPANBACKGROUND

EdgeTech (formerly EG&G Marine Instruments) traces its history in Underwater Data Acquisition and
Processing back to 1966. EdgeTech has designed, developed, and manufactured products, instruments,
and systemst for the acquisition of underwatedata, including marine, estuarine, and coastal
applicationst for over 50 years.

EdgeTech responds to the needs of the Scientific, Naval, and Offshore communities by providing industry
leading equipment such as SuBottom Profilers, Side Scan Sonar, dstic Releases, USBL Positioning
Systems, and Bathymetric Systemghat have become standards in the industry.

EdgeTech consistently anticipates and responds to future needs with an active Research and Development
Program. Current efforts afecused on adapting new cuttirgrdge acoustic technology.

¥ EdgeTech




Xi

TABLE OF CONTENTS
ATTENTIOR READ THIS FIRST L ..ttt et iii
HARDWARE VARIATIONS AND COMPATIBILITY. ..ceeiie e em e \Y
ABOUT THIS DOCUMENT ... e ee et e et e e et e e anr e e e et e e e eeanns Y
PUrpose of thiS MaNUAL...........oooiiiiiiiiie e e e V.
= o ] /PP PUPPPURPURRRRRRRR v
Warnings, Cautions, and NOTES. ... ..uuuiiiiieiieiieereeee e rreeees v
REVISION HISTOMY....eiiiiiiiiiiieieee e e e e e e e e e e e e e e e e e e e e e e e e e e e s s e asseasanaaaans \;
WARRANTY STATEMENT ...ttt eemaie s e e e e e e eeeennnnseaeeesamsnnseaeeseseseess Vi
SOFTWARE SERVICE OVERNVIEW......iii ettt ettt abme e Vii
Software Updates and ENhanCEMENLS........ccccciiiiiiiiiiiiiiiieiiee e er e rr e e e e e e e e e e e e e e e e e e e e e e e e e e e e vii
RETURNED MATERIAL AUTHORIZATION. .....ccuuuiiiiiiiiiiimniininennnennnnnnnnennnnnnnssmeeeeeseeseeseseesseees s Ml
LAY o U oo L = PP viii
CUSTOMER SERVICE ... ittt e e e et e e e et bbb s e e e e abn e e eeeaanas iX
COMPANY BACKGROUND.....ccuuiiiiiie ettt e et e e et e e e ettt e e e e et s X
TABLE OF CONTEINT S ...ttt ettt e e et e et e et s et e e e e e e e e e ena s Xi
LIST OF FIGURES. ... ettt amr e et e e e et e e e enan s Xiv
LIST OF TABLES . ... e e et e ettt e e et et e e e ana e e ettt e e e e et e e e eeannns XVi
1.0 OVERVIEW. .o e ee et e et e e e et e e e e e e ettt e e e e tt e e e eeann s 2-1
1.1 Advantages of Full Spectrum CHIRP Technolagy...........ccccccee i, 2-1
1.1.1 Compared to Older TEChNOIOGY.........ccoiei i 2-1
I I = T 1Yo [0 oY AN 4 = Y AU 2-2
1.1.3 RESOIULION. ...ttt e e e e e e e e e e e e e e e e e e e er e e e e e e e nnnnees 2:2
1.1.4 Processing ENNanCEMENLS........coiiiiiiiiiii e 2-2
1.1.5 Reduction of Side Lobes and High Repeatability..............cccvvviemeieeiiiiiiiiiiiiiieieeeee, 2-3
A |V = 1o ] g @oT 0] o o1 a 1= ] <Y PP PPPPRRRR 2-3
1.2.1 DECK UNIE..ceeiiiiee ittt e et e e e e e e e e e e e e e e n e 2:5
1.2.2 T/RBOX ASSEMDILY. ...ttt e e s r e e e e e e nnneeees 2-6
1.2.3 TTANSAUCET ATTAY....ceiiiiiiieiiieee ettt e e e ettt e e e e s s br et e e e e e s s bbb e e e e e e e s nnsb b e e e e e e e e aannreeees 2-7
R Y o] o] o= 1o S 2-8
2.0 SPECIFICAINS. ...ttt ettt e e et et e e e et e e e e ebme e et e e e eenaaaaees 2-1

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD




Xii

2.1 Deck Unit SPECIfICALIONS......uuiiiiiiiiiiiiiiiee e ee e e e eeeeee s 2-1
2.1.1 ProcCesSOor SPECITICALIONS........ciiiiiiiiiiiiiee ettt e e e e e e e 2-1
2.1.2 AMPIlIfier SPECITICALIONS ... eieeiieeee et e e s e e e aeeas 2-2

21.2.1 0T GO 11 11 oV P 2-3
2.1.2.2 PeIfOIMENCE ... .eiiiiei e 2-3
2.1.2.3 CONSIIUCTION. ...ttt 2-4
2.1.3 Display, Keyboard, and Mouse SpecCifiCationsS............ceeveeeriiiiirieieeeaiiiiieee e 2-4

2.2 T/R BOX SPECIICALIONS......eeeiiieiiiiiiiieiee ettt e e e e e e r e e e e r e e e e e e s e eaeeeas 2-4
2.2.1 T/R BOX TeChniCal DraWingS..........ccoiiiiiiiiiiiiciiiinirer et re e rr e e e e e e e e e e e e aaaaaaaaaaeeaaeeas 2-4

2.3 Spider & Array SPeCIfiCatiONS..........cooeiiiiii i a e 2-7
2.3.1 Spider TECNNICAl DIaWINGS .. ..ccoiiiuiiiiiiee ettt e e e e s e e e e eannees 2-7
2.3.2 KTF216H SPECITICALIONS: ...t iettieieeeee ettt e e e sttt e et e e e e st r e e e e s s annnreeeaeeeas 29
2.3.3 KT106D SPECITICALIONS:.....ciiitteeieeeeeeiiiieeee e e e st e e e e e e st e e e e s s eeeaeeeas 29
2.3.4 System Array ConfigUrations.........cccccuuuuiiiiiiiiiiiiiiieeeereerr e e e e e e e e aaa e e e e e 2:11

2341 Single Transducer DraWiig..........ovviviiiieeieeeeee e 2-12
2.3.4.2 2x2 TransduceConfiguration System and Technical Drawings.................... 2-13
2.3.4.3 3x3 Transducer Configuration System and Technical Drawings.................. 2-16
2.3.4.4 4x4 Transducer Configuration System and Technical Drawings.................. 2-19
2.3.45 5x5 Transducer Configuration System and Technical Drawings................. 2:22

2.3.5 Signal Cable SPeCIfiCatiQnS..........uuuiriiiiiiiiiiiiiiiiieiiere e, 2-25
3.0: CONTROLS & CONNECTIONS . ...ttt ettt e e et e e e et e e e eenameees 31
3.1 Deck Unit Controls and INAICALOIS. ...........uuuiiiieeiiiiie e 3:1
3.2 DeCK UNit CONNECLIOMS. ......ceiiiiiiieiiiet ettt et e e e e anne e 3-4
.00 INSTALLATION. ..ottt e et e e et e ema e e e e et e e e e eba s 4-1

4.1 Unpacking & INSPECHING........uuuiiiiiiiiiiiiiiiee et e e e e e e e s snnnneees -1

4.2 TOPSIAE INSTAIALION.....ceiiiiiiiiiii e e e e e e e e nneees 4-2
4.2.1 POWET SUPPIY. ..ttt e e e e e e e e e e e e e e e e e e 4-2
4.2.2 Use of an Uninterruptable POWer SUPPLY.......coovriiiiiiiiiiee e 4-2
4.2.3 Selecting the Power Amplifier Input Power Voltage........cccccccvvvviiiiiini 422
4.2.4 Changing to a NOS POWET PIUG.......ccooiiiiiiiiiiiiiiiiiieeee e -2
4.2.5 NaVIgation INTEITACE........ceiiiiiiie et e e e er e e e e e e anee 4-3
4.2.6 DeCK UNit PIACEMENL. .......ceiiiiiiiiiiiie et s s e eas 4-3

¥ EdgeTech




Xiii

4.3 Hull Mount Array INStallation...........coovviiiiiiie e e 4-3
4.4 CoONNECHING the SYSTEM....cciiiiiiiiiiii e e e e s e e e e e e 4-5
5.0 OPERATIQN . .ttt ettt et ettt e et et b e e e e et st b e e e e eba e e e e e ban e eaene 5-1
5.1 ACHVANG the SYSIB .....uuiiiiiiiiiiiiiieeeeee et 51
5.2 FlE FOIMMIAL. ...ttt e e 5-1
521 9RIS¢SOKQA b L.AADS. W{.C..C2NNL G, 5:1
5.2.2 Standard SEG FOMMAL..........oioiiiiiieeeiiiiiie e e e snnreeeee e 51
5.2.3 Palette File FOIMAL.........ooiiiiiiiiiiiii e 5-2

oI I B {e o T=TqT o =T a o @0 TUT o] [T 5-2
B.0: MAINTENANCE ... et e et e e et et e et et e e e e e ent e e e eneans 6-1
6.1 HArd DriVE BBK.....coeiiiiiiiiiiiii ettt e e eeee e e 6-1
6.2 AITAY CONNECIOIS. ...ttt ettt ettt e e e e e e e e e e e e et e e e e s e e s s e s e b e e nrn e b en s s eeseeeeeeeeees 6-1
7.0: TROUBLESHOOTING ...ttt ettt e et eeeime s et e e eat s e e e eanseesesimeassnnneesessns =L
7.1 Freq. Plots and Raw Data Time Series Analysis USITR..............ccoooiiiiiiiiiiiviininnieeee, 7-1
7.2 SYStem D0OES NOU OPEIALE. ... ...t e et e e e e 7-4
7.2.1 Symptom / Probable CAUSE...........oeiiiiiiiiiiiieee e 7-5
7.2.2 Poor Image Quality or Performance ISSUES............ccuuiriieeiiniiiiiiieee e 7-6

RS ST b= T = (0] =TT 7-6
A0 SYSTEM RESHHE. ...ttt oottt et e et e et et e e ettt ame e e e e nna e eeee A-1
B.0: FAQ: FREQUENTLY ASKED QUESTIONS...... ittt B-1
C.0: NAVIGATION SYSTEMS. ...ttt ettt e et e e e e et e e e e esaameen e aaees Gl
C.1 NMEA Approved SENtENCE SIIUCTUIE ........uuiiiieiiiiiiiieiee e e e e rre e e e e e G1
C.2 PO PAramMELEIS. .. .ueiiiieiieeeeeeieii ettt rr e ner e e e eeeeeeeee ] Gl
C.3 POMt SEIECHION.......eiiiiitiie ettt et et e s e e s e e e e nneeas G2
O [ o] o U J TP PP PP PP TP PPP PPN G2
C.3.1 $-GLL,XXxX.XXX,a,yyyyyy.yyy,b,hhmmss.ss,A*hh<CR><LE>..............cevvcvveneee. G3
C.3.2 GXY: Geographic PositiQiX / Y COOrdiNates..........cccuvvireeeeiiiiiiiieeee e innend G3
C.3.3 GGU: Geographic PositigiX /Y COOrdiNates...........ceveeiiiiiiiiiieeeeeiiiieeeee e G3
C.3.4 GGA: Global Positioning System FiX DataL...........ccouiiimmmiriieiiiiiiieieee e G4
C.3.5 RMA: Recommended Minimum Specific Le@Data............cccccoevvvviiiieeiiiiiiiiieeeeed G5
C.3.6 RMC: Recommended Minimum Specific GNSS.Data............ccccvvvreeeeiiiiiiiiiieee s G5
C.3.7 VTG: Track Made Good & Ground SPEEM.........ccceuiiiiiiiiieiieeiiiiiieiee e G5

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD




C.3.8 ZDA: TIME & DALe.......oeiiiiiiiiiiiieieeec e srnee e D)
C.3.9 HDG: Heading, Deviation & VariatiOonL...........cccccuuuriiiiiiiiiiiiiiiiiiceieeeee e ee e aaaaaaeaaeeeee e G6
C.3.10 EVT: Event & Annotation (EdgeTech Custom)..........ccccvvveeeivniiciiieeecensiieeeeeeen G7
C.3.11 EMA: Event, Set Mark & Annotation (EdgeTech CUSIOmM).........cccceeevvriuvrieeeeeeniniennn 8
C.5 Serial POrt CONNECLONS . .....ccciiiiiiiiiiiie ettt e e snree e G9
O I I (o 1¥] o] =< g To T 1] o PSPPSRI G9
LIST OF FIGURES
Figure 11: Overall System Diagram (2x2 Configuration).............cccuuereeieersniiiireeeeeeeiiiieeeee e e e 2-4
Figure 12: 3200 RACK MOUNE PrOCESSOL.....uuiiiiiiiiiiiiiiiiieeee et eeeees 2-5
Figure 13: T/R BoX (INtErIOr & EXIEIION) .. uuuuiiiiiiiiiiiiiiei e 2-6
(o [ (I 2 Y oo [T g Y o = | AP TPP TP 2-7
Figure 135: SiNGIE TraNSUUCEL........uuueiieiiieiieee ettt e e e e s reeaeeeeees 2-7
FIOUre 16: 2X2 SEA CHEST AITAY......cii it e ettt e e e s e e e e e e s e nnr e e e e e e e ane 2-7
Figure 21: Topside ProCessor INtEINAIS...........ouiii i 2-2
Figure 22: T/R Box Assembly Drawin@007914............cooooiiiiiiiiii e 2-5
Figure 23: T/R Box Wiring Diagrai@004638...........ceuuiieiiiiiiiiiieeeeiiiiiieiee e e e e 2-6
Figure 24: Spider Wiring Diagragi0003168............cccooiiiiiiiiiiiniiiiiiiir e e ee e e e e e eaeaaaaaaaaaaaaeas 2-8
Figure 25 : KT106 NonSymmetrical Array Configurations..........ccccuvvuvvieeieeeeereieeieeeeieeieeeeeeeeeeean 2-10
Figure 26: Single Transducer DrawifQ01357Q.........ccooiiiiiiiiiiiiee e 2-12
Figure 27: System Diagram (2x2 ConfiguratiofPD24079...........c.ccccuuuriiiiiimeiiieeeeeeee e eeeeeee e 2-13
Figure 28: Deck Cable, T/R Box, and Spider Wiring Diagram (2x2 Configur@6@dp79............... 2-14
Figure 29: 2x2 Transducer ConfiguratiQii024257.............coccviiiiiiiiiiiiiie e 2-15
Figure 210: System Diagram (3x3 ConfiguratioBD24080...............coooiiieiiiiiiiiiiniiiirreeeee e 2-16
Figure 211: Deck Cable, T/R Box, and Spider Wiring Diagram (3x3 Configu@@a4p8a0............. 2-17
Figure 212: 3x3 Transducer ConfiguratioB024258............coooiiiiiiiiiie e 2-18
Figure 213: System Diagram (4x4 ConfiguratioBD24081.............cooiiiiiiiiiiieeeeeeee e 2-19
Figure 214: Deck Cable, T/R Box, and Spider Wiring@ia@ix4 Configuration)0024081............ 2-20
Figure 215: 4x4 Transducer ConfiguratioB024107..........coooeieeiiiiie e 2-21
Figure 216: System Diagram (5x5 ConfiguratioGD24316............ccooviiiiiiiieiiiiiiiiiiiee e 2-22

¥ EdgeTech



file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/HW_Manuals/3300/July%202021%20Updates/0016732%20July%202021%20Update/0016732_REV_E.docx%23_Toc77932177

Figure 217: Deck Cable, T/R Box, and Spider Wiring Diagram (5x5 Configuw@@anp1leé............. 2-23
Figure 218: 5x5 Transducer Configuratiof024259...............oeeiiiiiiiiiiiieieee e 2-24
Figure 219: Topgie Unit Deck Cable for Hull Mount Systems (Female) Amphend H87A20-33R2-25
Figure 221: Female Marshal ConnecipB6-5FC (Deck Cable to T/R Box Connection)............... 2-26
Figure 222: Male Marshal Connectqr86-5MC (T/R Box to Deck Cable Connection)................. 2-26
Figure 222: Deck Cable Sam@tiC- 0002976..........ccccceiiiiniiniiiiiiiiriirrrereerr e e e e eaaaaaaaaeaeeaaaeaaees 2-27
Figure 31: Rackmount and AMPHTIEL............oeiiiii e 31
Figure 32: Topside Front Panel Controls and Connections............cccccoecccccniieniiiiiiieiieeeeeeeeeeee, 33
Figure 33: Topside Rear Panel Controls and CoONNECLIONS...............oooiveeieiiiccicee e 35
Figure 34: Rear Panel SChematiB004957..........coo it 36
Figure 71: Graph Display Tah.............ooooiiii i rr e e e s e e e e e e s e e aaaaeaaee e =2

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD



file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/HW_Manuals/3300/July%202021%20Updates/0016732%20July%202021%20Update/0016732_REV_E.docx%23_Toc77932193
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/HW_Manuals/3300/July%202021%20Updates/0016732%20July%202021%20Update/0016732_REV_E.docx%23_Toc77932194

XVi

LIST OF TABLES

Table 21: Overall Physical Deck UNit SPECS.......covviiiiiiiiie e 2:-1
Table 22: Processor SPECIfICALIONS..........uiiiiiiiiiiiiie e e e e e e s e e e e anes 2-1
Table 23: Power Amp Specifications: POWEr OULRUL...........cuvviiiieiiiiiiieeee e 2-3
Table 24: Power Amp Specifications: Performance..........cvveevveviiiiiiiieeeeee 2-3
Table 25: Power Amp Specifications: CONSIIUCTIQN. ...........occoiiiiiiiiiieieeiiiee e 2-4
Table 26: Display, Keyboard, and Mouse SpecificatiOnS............uuveeeieeiieeiiiiiiiiiiiieeeeeeeeeeeee e, 2-4
Table 27: Physical Specifications of T/IR BOX..........cccoooiiiiiiiii vt 2-4
Table 28: General Array SPECITICALIANS........cciiiiiiiiiiiiiee et e e e e e e 2-7
Table 29: KF216A2H Array SPeCifiCatiQnS...........cooiiiii i e e e e e e e e e e 2:9
Table 210: KFLOBD AFTAY......cttiiiiiiietieeeeeeeeeeeee e e et s e e s e e s s sss ettt s e eeeeeeereeeaeaaaaaaaaaeaaeaaeesenns 29
Table2-11: Array Size vs. Expected SignaNoise Ratio (SNR)........ccooviiiiiiiiieiiniiiiiieee e 2-11
Table 212: Signal Cable SPeCIfiCatiQnS............uuuuriiiiiiiiiiiiiiirieeeer e ra e e, 2-25
Table 213: Deck Cable PINOULS..........c.uuiiiiieiiiiie ettt e e s e e e e e 2-25
Table 215: Deck CABLE CONNECIOr PINOULS........cuvviiiiiiiiieaiiee et 2-26
Table 41: AC POWeEr COrd WINNG........uuueieeeiiiiiiiiieee et e e e e e e st ee e e e s s snnnnnneeaeesennnnenid -2
Table 71: Troubleshooting Causes and SOIULIONS..........cccccuririiiiiiiiiiiiiiereeereereer e e eeeaeeeeeeeee e =D
Table 72: Image Quality or Performance ISSUES..........ovvviiiieiiii e 7-6
Table 73: Troubleshooting SONAr ETOIS...........uiiiiiiiiiiiiee e 7-6
Table 74: GLI¢ Geographic Position Latitude Longitude.............cccoooooi i G3
Table 75: GXY, Geographic PositioX and Y Coordinates..........ccccoeeeeeeeeiieieiiii e G3
Table 76: GGU; Geographic Positiog X and Y CoOrdiNates...........ccouuuuirreiiernniiiiiieeeeeenniiiieeaee e G4
Table 77: GGA;, Geographic Positiog Latitude and Longitude Coordinates............cccccvvvvvvrvennnee. G5
Table 78: VTG: Track Made Good & Ground SPEEM...........cooviiiiiiiieieiiiiiiiiieeee e G5
Table 79: ZDA: TIME & DALE.......ceiiiiiiiiiii et e e e e e e e s r e e e e s e e e e e e e e aaans G6
Table 710: HDG: Heading, Deviation & VariatiOnL........cccccouuiieiiiiiiiiiiiieeiieieee e eee e ea e e e e e e e e e e e e G6
Table 711: EVT: Event & ANNOTALION..........cciiiiiiiiiiiiieeee i ssiireeee e s s eninnneeeee e G
Table 712: EMA: Event, Set Mark & ANNOTALION. ......ovvu ettt e e e e e e e eeneeees G8
Table CL: NMEA Approved SentenCe SIUCIUIE.........iiviiiie e Gl

¥ EdgeTech



file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/HW_Manuals/3300/July%202021%20Updates/0016732%20July%202021%20Update/0016732_REV_E.docx%23_Toc77932214

LI 1o (SR 2 oo g B =T £= 11 g 1<1 (] £ Gl
TADIE C3: O MAIE PN UL ... ieeiie i ettt ettt et et e et et e et et a et et e e e e e e eareneearearennrennns G9

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD




OVERVIEW

The3300 Hull Mouted SubBottom Profiler 8300HM SBIPFull Spectrum Sonar is a versatilédeband
FM subbottom profiler that generates crossectional images of the seabed and collects digital normal
incidence reflection data ovex wide variety ofrequency ranges.

The system transmits an FM pulse that is linearly swept over a full spectrum fregtemge (also called
a6CHIRRJIdZf 4 S¢ 0 & ¢ KMehsuldby th&WPsiepre viigplayed as shades of gray or color on a
computer monitor. Data is storeth reaktime into a large capacity hard drive and can be archived to a
CD/DVD ROMr thumb drive

1.1 Advantages of Full Spectr®IRH echnology

ER 3 S ¢ S O rkSgeatrunCldehriology has several distinct advantages over conventionabetidim
systems, including increased penetration and higher resolution. The tapered wave form spectrum results
in imageghat have virtually constant resolution with depth.

The 3300HM SBRsystemgeneratesvirtually no side lobes due to the wide bandwidth of the sweep
frequency. This bandwidth haise effect of smearing the side lobes of the transducer, resulting in a beam
pattern with almost no side lobes.

Because the FM pulse is generated by a digitalnalog converter with a wide dynamic range and a
transmitter with linear components, thacoustic pulse's energy, amplitude, and phase characterisdits
be precisely controlled. This precision produties high repeatability and signal definition required for
sediment classification.

The operating frequency randg determined by the acoustic characteristics and mounting schematic of
the transducersEdgeTech offers various transducer configurations that can transmit acoustic pulses with
different center frequencies and bandwidth$he operator makes pulse selectigvhile profiling to
achieve the best imagery.

For detailed information regarding cogfiration options, contadEDGHECHOUSTOMESERVICE

1.1.1 Compared to OldeFechnology

9 R3S ¢ BAKIN 8BAFull Spectrumsonar swtem transmits FM pulses. FM pulses have been used in
radar and sonar systems for over 40 years and are sometimes referreddbll&or Sweptfrequency
pulses. The advent of modern digital signal processing components has provided tools for realizing the
potential of these methods.

Full Spectrumsignal processing technology does not useoaventional matched filter (theypical
correlation filter used to compress FM signdts process wide band signals. It uses proprietary amplitude
and phase weightinfunctions for the transmitted pulse and a pulse compression filter that maximizes
the Signalto-Noise Rtio (SNR of the acoustic images over a wide band of operating frequencies. These

3300 HULL MOUNSUBBOTTOM PROFILER 0016732 REVD




2-2
. _____________________________________________________________________________________

functions provide a significant SNR improvement in the acoustic iraage other impulse an€CHIRP
sonar with bandimited components that are limited in dynamic range.

1.1.2 Transducer Array

Acoustic projectors in th&300HM SBRystemare constructed from widebangbistontype transducers
and the acoustic receivers are a discrete line array of PZT crystals. The dudlistmuntedtransducers
are designed for profiling at ship speeds varying from zero (drifting) to 7 knots.

The transducer array receives the low dityale subbottom reflections, while &24-dB gain preamplifier
amplifies and drives the sighthrough a 5@meter cable. A softwareontrolled programmable gain
amplifier provides a final amplification stage before the signal is digitized withbat Péhalogto-Digital
(A/D)converter at a sampling rate of 24, 40, 80d 66 kHz. To achieve the theoretical temporal resolution
predicted by the inverse of the bandwidth, the FM pulse is compressed using a digital compression filter.

The correlatiorprocess is implemented in retime, with forward and inverse Fast Fourier Transforms.
The compressed pulse resulting from this signal processing procedure has a time duration approximately
equal to the inverse of the bandwidth of the FM pulse.

1.1.3 Resolution

High temporal resolution allow®r the measurement of fine layering. Good resolution is an important
factor in sediment classificatioft provides a more precise impulse respond¢he sediment and, in turn,

a realistic picture of the true geologic variability of the seafloor andurate determination of the
depositional processes. When the time duration of the processed pulse is too large, individual reflections
will be lumped together with random phaseausing constructive ahdestructive interference, thereby
making it difficultto estimate the impedance and examine the geologic processes.

1.1.4 Processinggnhancements

In addition to the resolution improvement, correlation processing achieves a signal processing gain over
the background noise. This gain is approximately ten times theidhe timebandwidth product. This
improvement is due to the signal having a time duration longer than the inverse of the bandwidth, thus
increasing signal energy without increasing the power of the outgoing pulse. To equal the typical
performance of tle FullSpectrumsonar pulse, conventional pulse sonar would have to operate at a peak
pulse power of 100 times greater than the Faplectrumpulse with a timebandwidth product of 100.

Another important feature of the FullpectrumSubBottom Sonar is thathe computer generates a signal
that optimizes thesystem's performanceThe sonar contains many components, each with a unique
dynamic range and linearity characteristic, which are frequency dependent.

In addition to this, the amplitude spectrum of tle&itgoing pulse is chosen to be approximately Gaussian
in shape to limit the side lobe level and temporal resolution losses due to attenuation. As a wattelet w
a Gaussiashaped spectrum is attenuated by the sediment, energy is lstits bandwidth isnearly
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preserved. Thuseven after being attenuated by sand, the acoustic pulse has approximately the same
resolution as an wattenuated pulse.

1.1.5 Reduction of 8e Lobes andligh Repeatability

Full Spectrumsonarhas the unique ability to reducgidelobesin the effective transducer aperture. The
wide bandwidth of the sweep frequency has the effect of smearing the side lobes of the transducer and
thus achieving a beam pattern with virtually no side lobes. The effective spatial beam width obtained after
processing the 210 kHz signal is 20 degrees measureeBth points.

Since the transmitted Fullpectrumpulse is highly repeatabland its peak amplitude is precisely known,
the sediment reflectivity values can be estimated from the peak pulse amplitudsung@aents of the
bottom returns.

1.2 Major Components

The hulmounted configuration consists of the topside unit, deck cable,boxspider box assemblgnd
the transducer arrayésee an examplef a 2x2 system configuration is showrHGURER-1.
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1.2.1 DeckUnit
LCD Monitor
DISCOVER Software
Keyboard
19-inch Rack

Mount Enclosure

3200-XS Topside Processo

Trackball

4

PowerAmplifier

Figure2-2: 3200 Rack Mount Processor

The Deck Unit consists of a processor, amplifier, and mgritoshown irHGURE-2. The 19-inch Rack
Mount enclosure consists of a computbased controller containing a Sonar Interface Board (SIB). The
SIB stores the transmitted waveform and the correlation filter and performs the correlation processing
and spherical range correction. At periodic intervalg 81B sends the transmitted waveform to the 16

bit digitatto-analog converter, which generates an analog ighal that is amplified by akV power
amplifier. This amplifier drives the transducer.

The acoustic signal returns from the seafloor are sugad by the receiving arrays and are then increased
by a preamplifier. Thpreamplifier's outputis connected via the underwater signal cable to a digitally
controlled amplifier on the subottom board (mounted on the SIB) before being sampled by-aitl6
analogto-digital converter. The SIB board performs the correlation processing, corrects for spherical
spreadingand transfers the data to the system board.
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TheDiscovelSubBottom softwareis supportecbn WindowsOS The data and control connectionsttte
DiscoverSubBottom program are entély through TCP/IP connections.

EdgeTeck Rull Spectrumsonar systems employ advanc€iHIRRechnology to obtain high resolution,
low-noise dataNB O2 NR& @ 9 R3S ¢HIRP KeinolotyRe@plag<OI8dgration, wideband,
frequencymodulated transmit pulses. Return sonar echo data is processed to remove the FM carrier and
produce highresolution images of the echo fielbiscovelSubBottom allows monitoring of this normal,
de-CHIREd, subbottom data, as well asaw, CHIREd data. This latter data type is often useful for
diagnostic purposes.

For compatibility with other EdgeTech products, fiscoveiSubBottom program interfaces to a second
program that is run in the background called sonar.exe. Sonar.exdaoss with both the SIB and the
analog interface boards to generate and trans@iIRRPpulses. A startup file launches the sonar.exe
program automatically every time the system is booted.

The 3300HM SBPinterfaces withthe K A LJ&@atidn (GPS, IMU, ef), triggers, motion and heave
sensors, echo sounder, and printers.

The 3300HM SBR a O 2 YdsktricSidller and amplifier componensse mounted in a rugged
Optima CaseThecomputerbased controller and amplifietan beremoved fromthe Optima caseand
installed in a 19nchrack.

1.2.2 T/R Box Assembly

TheT/R Boxonnects the topide to the transduces arraylt contains a preamp, a matching transfamer,
and the T/R switchSeeHGURR-3 below:

Figure2-3: T/R BoxInterior & Exterior)
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1.2.3 Transducer Array

The trarsducers for the3300HM SBRare mounted in @wo-dimensional array inside a closed well on
board a survey vessel. These transducers act #sfyojectors and hydrophones.

EdgeTech offers a range of transducer arrays, each designed to provide various belasnimvigiineral,

lower operating frequencies require multiple receiving arrays and larger transducers, therefore requiring
different array sizes.

Figure2-4: Spider Array Figure2-5: Single Transducer

Figure2-6: 2x2 Sea Che#irray
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NOTEEach transduces fitted with an 81 cm (32 in.) pigtail with a sing|
pin (2 contacts) camectors. AllTransduceCables annect to aT/R Box

¢

1.3 Applications

The3300HM SBHas the unique abilitytostrib ¢ | @ (G KS ¢ 2uxidig Ri@ging an@r8vide hag-
resolution subbottom images.

This tool lends itself to various tasks that include:

Imaging fluidized mud ta resolution of 8 cm
Sediment classification

Buried pipeline and cable location amoduting
Dredging studies for inlets

Scour/erosion surveys in rivers and streams
Marine geotechnical surveys

Bridge erosion surveys

Hazardous waste target location
Geologicasurveys

Archeological surveys

Imaging biologics ithe water column
Mapping shellfish populations

Beach renourishment

Military and Offshore Oil applications

=A =4 =4 =4 =4 4 4 -4 -4 -4 -4 -4 -4 -4 -9

Full ocean depth subottom imaging
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2.0: SPECIFICATIONS

The3300HM SBRystem is composed ofdeckunit, T/R Boxand hultmounted transducer arrayThis
section details thesub-components of the system and provides their specificatidfs. information
related tothe providedDiscoversoftware, refer tothe Discover SuBottom Software ManualD019800Q
in the Manual Foldeor download it from theEbGHEECHWVEBSITE

2.1 Deck Unit Specifications

The Deck Unitonsistsof a computer processor, trackball, keyboard, LCD monitor, and a power amplifier
The physical specifications for the entire deck unit are providdd&ne-1.

SPEC TYPE

SPECIFICATIOV# VALUE

Temperature 0to 40C (32 to 104F)
Humidity 5% to 95% relative
Vibration Normal ship environment

Portable aIuminurIl caseAsuitabIevfor transihe g1i£ can be
removed fromtheOl aS | YR Y2dzyadSR A
Size 50W x 60D x 33H cm (19.5x23.5x13 ir
Weight 46 kg (102 lbs.)

Deck Unit (No topside Processor)

Size 76L x 71W %0H cm (30x28x20 in)
Weight 82 kg (330 Ibs.)

Material Sealed high impact polyurethane case

Environment

Enclosure

Shipping Containers

Table2-1: Overall Physical Deck Unit Specs

2.1.1 Processor Specifications

SPECIFICATION VALUE

Main Processor Intel 17 Quad Core 3.4GHz 8MB Cache
Memory 8GB DDRRAM
Hard drive 500GB capacity mimum (operating system)
CDRW 10x4x32 min speed
Operating System Windows 764 bit
Input Power 120 or 220 VAC auto sense
Front Panel: (2 Use

/0 Rear Panel: (2) UsSB2 (2)UsB3.1

(2) USB3 (2) Ethernet

(4) port RS232
Data Acquisition Analog Input 16-bit resolution, 200 kHz max. sampling rate
SIB & A/DD/A Analog Output 16-bit resolution, 200 kHz max. sampling rate

Table2-2: Processor Specifications
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Hard Drive .‘

e Tiger Board

:‘ s | ,";? 1 4 :l..l,
.- T ) 2 ; - Mother Board
Power Supply ([T == . i

Figure2-1: Topside Processor Internals

2.1.2 AmplifierSpecifications

The amplifier iglesigned for mounting ia standard19-inch Computer RacklThe power amplifier must
stay close to the topside processor due to the units' short cablse. The amplifierequires at least.O
cm(4 in.) ofclearancébehind the heat sinlrrayto permit vertical air flow througtthe array. In the rack
mount, ensure the environmental operating temperatutees notexceed 55°C (131°F).

CAUTION!
Inadequate ventilation @n cause overheating.h8uld this occurthe
thermal protection circuitautomatically protecs the amplifier. If this
occurs, he system will®p transmitting andDiscovewill display a8PIOTQ
error messageWhen a safe operating temperature is restored, the
amplifier will resume normal operation.
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The specifications for the Rer Amplifier PN0010855 are shown ifTABLE-5, TABLE2-4, and TABLE2-5.

2.1.2.1 Power Output

SPECIFICATION | VALUE

4-ohm Bridge 5,600 W
8-ohm Bridge 6,000 W

Table2-3: Power Amp Specifications: Power Output

2.1.2.2 Performance

SPECIFICATION VALUE
Frequency Responsat 1 watt, 20 Hz 20 kHanto | o o o
8 ohm3

Signal to Noise Ratio

(below ratedfull bandwidth power, Aveighted > 108 dB

'(I)’E::IQHarmonic Distortion (THO@t 1 wattinto 8 <0.1%

THD plus Noiséat full rated power) < 0.35%, 20 Hz to 20 kHz
e i PEE

Damping Facto(20 Hz to 100 Hz at 8 ohins > 5000

Crosstalk(below rated power20 Hz to 1 kHz >80 dB

Common Mode Rejectio20 Hz to 1 kHz > 55 dB, typically > 70 dB

DC Output OffsefShorted inpux <z3mV

Input Impedance(Nomina) 10 kilohms balanced, 5 kilohms unbalanced
Maximum Input Level +20 dBu typical

Stereo: 1/2/4/8/16 ohms Bridge

Load ImpedancgSafe with All Types of Loads Mono: 2/4/8 ohms

Input Sensitivity(Referenced to ®m rated

output) 1.4V, 32 dBjain, and 26 dB gain

Voltage GainReferenced to ®m rated outpuj 37.9 dB to 23.0dB

Universal AC input, 16P40VAC, 50/60 Hz (+10%).

Required AC Mains Maximum AC mains voltage 264VAC.

Table2-4: Power Amp Specifications: Performance
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2.1.2.3 Construction

SPECIFICATIC VALUE

Cooling Dualzone, microprocessecontrolled, continuously variable speed fans, fréotback airflow
Front Panel Cast aluminum witlintegrated handles
Weight 28 pounds (12.7 kg) net, 36 pounds (16.3 kg) shipping.
Dimensions 19in. (48.3cm) W x 3.5in. (8.9 cm) H x 16.2 in. (41.1 cm) D.
: The anplifier is protected against reactive loads, faudtad shorts. If one channekperiences
Protection S . o .
a catastrophic failure, the entire amplifier will shut down.

Table2-5: Power Amp SpecificatianSonstruction

2.1.3 Display, Keyboard, ahbuse Specifications

SPECIFICATION VALUE

Video Display hyS | A3K NBaz2fdziAazy
Keyboard High impact industrial keyboard
Trackball High impact industrial trackball

Table2-6: Display, Keyboard, and Mouse Specifications

2.2 T/R BoxSpecifications

SPECIFICATION VALUE

Weight: 1.8 kg
Dimensions (WxDxH): 18 cmx 18 cm x 12 cm

Table2-7: Physical Specifications R Box

2.2.1 T/R Boxechnical Drawings

An assembly dawingof the T/R Bos providedin HGURR-2.

Awiring diagranof the T/R Bos provided irAGURE-3.
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2.3 Spider &Array Specifications

The standard transducefer the 3300HM SBRystemhave a good frequency response from 2 kHz to 16
kHz. Multiple transducers are mounted to give various beam width optiBpscifications for the array
are given infABLE2-8, and a wiring diagram for the spider box is provide&iGURER-4.

SPECIFICATION VALUE

Pulse Type FullSpectrumCHIRFM

Pulse Length From 5 to 100 ms

Bandwidth From 500Hz to 12kHz depending on application

Trigger In TTL negative edge triggered

Trigger Out TTL negative edge triggered. Minimum 5ms long pulse (Lower [

Sampling Rate 20, 25, 40,5K&Hz depending on the pulse upper frequency

Acoustic Power About 212 dB refriPa peak athe center frequency ofthe system

Resolution From 4 to 50 cm pf vertical resolution depending on pulse vehic
and pulse bandwidth

Beam width 20 to 40degrees depending on transducer configuration

Minimum array height 5 meters abovehe seafloor

Table2-8: GeneralArray Specifications

NOTEThe3300-HM SBRsystem is arapplicationspecific unit; using it
for purposes other than sonar data acquisition is strongly discouraged.
The above information is for documentation purposes only.
Specifications are subject to change without notice.

2.3.1 SpiderTechnical Drawings

A wiring dagram of the spider box in a 2x2 configuration is showRGDRE-4.
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TABLE2-9 and TABLE2-10 show the specifications for the KIL6H and K-LO6D arrays, respectively:

2.3.2 KTF216H Specifications:

SPECIFICATION ‘ VALUE

Frequency Range: 2-12 kHz

2-5kHz, 100 ms

2-6 kHz, 40 ms

2-8 kHz2 8 kHz, 40 ms, Wide Band (WB)
2-10 kHz, 20 ms

2-12 kHz, 20 ms

2-12 kHz, 3 ms

6-10cm

Pulses (user selected):

Vertical Resolution
(depends on pulse selected)

In Course Calcareous Sand: In Clay:
Penetration (typical):
6 m 80 m
Directivity Index 2X2 3X3 4 X4 5X5
(per Array Size): 15 dB 18 dB 21 dB 23 dB
Beam Width (per Array Size)
4.5 kHz Cent(epr Frequgncy | 2X2 3X3 4 X4 2X5
40° 30° 24° 20°
Beam Width (per Array Size) 2X2 3X3 4X4 5X5
6 kHz Center Frequency 33° 25° 20° 17°
Table2-9: KF216A2H Array Specifications
2.3.3 KTF106D Specifications:

SPECIFICATION ‘ VALUE ‘
Frequency Range: 1-6 kHz

1.2-5.0 kHz, 66 ms

1.5-4.5 kHz, 33 ms
Pulses 1.5-45kHz, 12 ms
(user selected): 1.5-5.5kHz, 12 ms

1.5-6.0 kHz, 20 ms

1.5-6.5 kHz, 12 ms
Vertical Resolution 6-10 cm
(depends on pulse selected):
Penetration In Course Calcareous Sang In Clay:
(typical): 6m 80 m
Directivity Index 2X2 o8 ™ 3X3 4X4
(per Array Size): 13 dB 15 dB 16 dB 17dB | 20dB
Beam Width (per Array Size): 2X2 5" i 3X3 | 4X4
3.75 kHz Center Frequency 38° 26° 29° 24° 18°

Table2-10: KF106D Array
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NOTES Vertical resolution is the smallest distinguishable distance
between the peaks of two reflections that can be displayed on the screen
as separate reflectorsSound energy is reflected the sonar syem
when the transmitted pulse encounters a change in densiliye
resolution of a sonar system is measured by its ability to distinguish
between two adjacent targets. The vertical resolutiordépendent on
the transmitted CHIRRpulse bandwidh. It is theoretically calculated by
the product of the transmitted pulse length (inverse of the bandwidth)
and half the speed of sound in water (approximately 750m/s).

The value for sulbbottom penetration is the maximum distance beneath
the sea floor that a step chae of 10% in density can be seen on the-suyb
bottom display. This assumd#éise sediment is gaffee (without organic
materials), andthe lowest frequency of the pulse spectrum i
transmitted. Lower frequenciegduce attenuationsoundabsorptior).

[72)

Many factors contribute to the penetration perfomance of a Hull
Mounted systemHowever, one of the essential factors in determining
the performance of &CHIRMulse, along with the expected penetration
and resolution, is the center frequency of t@&lIRPulse? Therefore, for
example if you have a-B kHz pulsethen you use the center frequency
(4.5 kHz) to determine resolution and penetratidrhe size of the array
is another contributing factor, as leftrequency efficiency goes up as the
side of the arrays increasedue to increased directivity.

5x Kt-106 7x Kt-106

OlO,
) OO
Ol0, OlO,

Figure2-5: KF106 NonSymmetrical Array Configurations

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD
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2.3.4 System Array Configurations

The election of array size depends on transducer type-ZK& or KT106) and the geological survey
application. The important decision parameter is the water depth in which the system is to be used. For
most deployments to 3000 meters, a 4 x 4 array will gtewhe needed performance. A 2 x 2 array should

be considered only for coastal application and water depths to 300 meters. Only a 5 x 5 array can be used
for full ocean depth.

The following is a matrix of Signal to Noise Ratio for each array size.riesssaa state 5, flow noise of

70 dB(about 16knots),a loss in typical seafloor sediments of 10 dB, a 20 ms pulse length, and a bandwidth

of 5 kHz. Several other variables are not included in this matrix. They include hull type and thickness, self
noise @l NA I GA2ya Ay Ft2g6 y2AaST 20KSNJ aKALIQaA alLISSRa:z
other conditions that could affect the performance, such as a bubble screen.

ARRAY SIZE ‘ EXPECTED SNI

2X2 28 dB
3X3 31dB
4X4 34 dB
5X5 37 dB

Table2-11: Array Size vs. Expected SigoaNoise Ratio (SNR)

NOTEThe 2way transmission coefficient for a 4 kHz center frequenty
over a 0.5inch steel acoustic window is 0.5 (j.80% of the acoui pulse
amplitude is lost due to the-@&ay travel of sound through the plate). Thg
coefficient reduces with higher frequencies aathicker steel hull.

%

See the following figures for images of the various array configurations:
SNGLERANSDUCHIRAWING

2X2 TRANSDUCEBONFIGURATICBY STEM ANDECHNICADRAWINGS

3X3 TRANSDUCEBONFIGURATIGBYSTEM ANTECHNICADRAWINGS

4X4 TRANSDUCEBONFIGURATIGBY STEM ANEECHNICADRAWINGS

= =_ = =4 =9

5X5 TRANSDUCEBONFIGURATIGBY STEM ANEECHNICADRAWINGS

¥ EdgeTech
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2.3.4.1 Single Transducer Drawing
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2.3.4.2 2x2 Transducer Configurati®ystem and Technical Drawings
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2.3.4.3 3x3 Transducer Configurati®ystem and Technical Drawings
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2.3.4.4 4x4 Transducer Configurati®ystem and Technical Drawings
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2.3.4.5 5x5 Transducer Configurati®ystem and Technical Drawings
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2.3.5 Signal Cable Specifications

The deck cable is made of six wires twisted and shielded in pagscable has a Kevlar strength member
that provides a 1600 kg (3500 Ib.) minimum breaking strength and 295 kg (650 Ib.) working stBsmgth.
TABLE2-12:

SPECIFICATION ‘ VALUE

Nominal CabléNeight: | 30.8 kg per 100 m (207 Ib/1000 ft.)
Voltage Rating: 600 Volts.

Bending Radius 10 cm (4 in)

Length: 50, 60, or 75 meters (164, 197, or 245 {

Table2-12: Signal Cable Specifications

The declkcable is terminated at the topside with a militatype Amphenol connector and thE/R Box
with a Marshal underwater wet pluggable connectdhe Pinout Diagrams for the signal cable can be
found inTABLE2-13: Deck Cabl®inouts

RGURR-19, TABLE2-13, and HGURR-22 provides the wiring diagram for thegnal cable.

AMPLIFIER OUTPUT SHIELD

A
B +12VDC

C SEA GROUND

D DF1000 SHIELD (SUBSCAN ONM
E AMPLIFIER OUTPUT 1

F DF1000 DATESUBSCAN ONLY)
H AMPLIFIER OUTPUT 2

J  PREAMPLIFIER INPUT CHANNI
K PREAMPLIFIER COMMON

L NC

M NC

Table2-13: Deck Cabl®inouts

Figure2-19: Topside UniDeck Cable for Hull Mount SystefRemale) Amphenol #9106 A20-33F
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ﬂ ﬁ
ﬂ ‘E AMPLIFIER OUTPUT 1

AMPLIFIER OUTPUT 2
PREAMPLIFER COMM
PREAMPLIFIER SIGNA
RS232 DATA
+12VDC

SEA GROUND

RS232 COMMON

acda
o CLA

O~NO Ol WDN B

Figure2-20: Female Marshal ConnectoB86-5FC

(Deck Cable to T/R Box Connection)
Table2-14: Deck CABLE Connector Pinot

S
@
(8
(3
(6

Figure2-21: Male MarshalConnector; 86-5MC
(T/R Box to Deck Cable Connection)
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CONTACT ROTATION

MALE
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ALIGNMENT
HOLE/PIN

CONTACT ARRANGEMENT
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:[jzvm #S

4

|— EVEN "

Figure2-22: Deck Cable Schematid002976

MATERIAL UNLESS OTHERWISE NOTED: LI;RAWN BY: A
DIMENSIONS ARE IN INCHES R, Carbone F- N\ 1141 HOLLAND DRIVE BAY1
CAPACLTORS. ARE IN MICROFARADS AWN 12/3/09 ——X BOCA RATON FL, 33487
CHECKED
TOLERANCES MECH TITLE
FINISH DECIMALS FrRacTIONgaNGLES  [ELECT DECK CABLE, 3300 HULL MOUNT SYSTEM, 50M
2 PLACES [3 PLACES SYSTEM  [X-STAR RS-232 [CARDFILE NAME | DRAWING NI REV
REMOVE BURRS BREAK SHARP EDGES | P it <cal 0002976 A




3.0: CONTROLS & CONNECTIONS

This section describes the controls and indicators, along with the connections f88@0diM SBP.

3.1 Deck Unit Controls and Indicators

The deck unit controland indicators are as follows and are showR@GURE-1 below.

£ EdgeTech

SYSTEM POWER
@

HDD

. A% EdgeTech

N~

Figure3-1: Rackmount and Amplifier

POWER SUPPLY: Rocker switch. Turns on the power supply in 8890HM SBPTopside

Processor. This switch can be left in the on position at all times.

SYSTEM POWER: Pushbutton toggle switch. Turns th&300HM SBH opside Processor on.
POWER: A blue indicator lights up enthe amplifier is on.
RESET: Momentarypush button switch. Rese&300-HM SBH opside Processor.

¥ EdgeTech
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HARD DISK:

SYSTEM:

POWER AMP OUT TX1.:

POWER AMP OUT TX2:

READY:

Red indicator. Indicates when a hard drive on 880HM SBPTopside

Processor is active.

Greenindicator. llluminated wher300-HM SBH opside Processor is on.
Red indicator. Flashes when Channel 1 of the Power Amplifier transmits.
Red indicator Flashes when Channel 2Rdwer Amplifier transmits.

Greenindicators. Illluminate when theystem is ready to transmit. Upon

power-up, it will take one to two minutes fothe indicator to illuminate.

12 VDC OUT TO PREAMPTest point. Used to measure the 12 VDC voltage applied to the

PREAMP 5 VDC:

PREAMP COMMON:

GND:

DATA:

CH1 & 2:

preamplifier in theT/R Box

Test point. Used to measure the 5 VDC voltage preamplifier feedback

voltage from theT/R Box

Test point. Common ground for the preamplifier.

System ground connection.

Amplndicator lights up and blinks when data ity transmitted

Defunct dials on the amplifier. Turning these will not affect the

performance or function of th@300-HM SBRystem in any way

3300 HULL MOUNSUBBOTTOM PROFILER 0016732 REVD
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Removable TB HDD

T System Power

£ EdgeTech

‘ . ; DVD R/RW
SYSTEM POWER  amarmco = Drive

USB
Connectors

Ready
Indicators

CH1 Dial . . ) CH?2 Dial Power, Bridge, &
Figure3-2: Topside Front Panel Controls @&ahnections :
(defunct) 9 P ‘ (defunct) \ Data Indicators




34

3.2 Deck Unit Connections

The topside deck unit connections are as follamd are shownn HGURE-3. The wiring diagram can be
seen iNAGURE3-4:

TRACKBALL: USB orihe front or rear panel onnects to the trackball.

KEYBOARD: USB orthe front or rear panel onnects to the keyboard.

SEA CABLE: 11-Pin female bulkhead connector. Connects to the deck cable.
MONITOR:  Mini display port on rear panebanects to the CDmonitor.

COM INAV: DB9 female conector. R&32 serial portonnects to the navigation system.

COM 3, 5, 6: DB9 female connectors. RE32 serial prts can be used to connect to the navigation

system.
TRIGGER IN: BNC connector. Connects to an external trigger souremédble and disablthe sonar.
TRIGGER OUBNC connector. Connects to an external sonar system to trigger it.

ETHERNET: (2) R#5 connector. Available for connection to a local area network (LANpand

printer.
USB: Front Panel:
(2) USR
Rear Panel:
(2)usB2
(2) USB3
(2)USB3.1

AC POWER: CERype AC input and output connectors. The AC input connector connects to the AC
power source, and the AC output conneda@re available for poweringCDmonitors

and other equipment

3300 HULL MOUNSUBBOTTOM PROFILER 0016732 REVD
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e . B~
Nl | TRIGGER OUT
Ethernetl Ethernet2 TRIGGER IN C t
COM INAV Connectors Connectors Connector onnector
Connector

Mini Display Port Video
Connectors

Sonar Data Main I/O
Connector

4
-

POWER AMP OUT
TX1 indicator

«

POWER AMP OUT
TX2 indicator

POWER AMP OUT TX1
OWER AMP OUT TX2

oC U TO PREAMP

12 VvDC OUT TO
PREAMP test point
TOWFISH PREAMP 5 VDC

EMCMM\ TOWFISH PREAM

5 VDC test point

PREAMP COMMON
Test point

Figure3-3: Topside Rear Panel Controls and Connections
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3. MIC1 3 +thru TSP to MIC2 2. —
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Flze Document Number Rev
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Figure3-4: Rear Panel Schemati6004957




4.0: INSTALLATION

This section explains how to unpack, inspaat] install the3300HM SBRystem.It describes placement
considerations for the topside and transducer arrays, along with power requirements.

Refer to the PN 0016695 for a more detailed explanatioB3®0-HM SBmnstallation.

For information on connecting a navigation device or prinpdgase refer tNAVIGATIONYSTEMS

4.1 Unpacking & Inspecting

The EdgeTecl3300HM SBPsystem is supplied complete with all necessary cables. The system
components are individually packed in reusable shipping contsiner

Before unpacking the system components, inspect the shipping containers for any damage. Report any
damage to the carrier and E8DGHECHOJSTOMERERVICEVhO will provide additional guidance

If the shipping containers appear free of damage, carefully unpack the components and inspect them for
damage. Again, if any damage is fduneport it to the carrier and t&OGHECHOUSTOMERERVICEAISQ

check the packing list and verify that all the items oe tlst are included. If any items are missing,
immediately contacEDGHECHOUSTOMEBERVICEDO not install or operate any agpment that appears to

be damaged.

Although the items shipped may vary, depending on the custoraquirements, the3300HM SBP
typically includes the following:

9 Topside Unit

9 Hull Mount Transducer Arrays
9 Connection Cable

1 AC power cords (2)

1 SoftwareUSB

1

Manuals
After unpacking the system components, be sure to saftdye the shipping containersincluding any
packing materia¢ for later use. When transporting or storing the system, all items should be packed in

their original shipping containers inglsame mannethey originally shippedAlwaysstore the system in
a dry environment when not in use.
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4.2 Topside Installation

Once unpacked, the topside umibuldbe installed in a standard 1ifichrackbut can be set on any level
surface, as in the Optima cas®everal requirements are necessarytfe proper placement of the unit
and are addressed below

4.2.1 Power Supply

The system power requirements are X220 VAC, 50/60 Hz. For tB800HM SBPTopside Processor,
the input voltage is autsensing. For the Power Amplifier, you must select 120 VAC or 220 VAC operation
manually.

4.2.2 Use of an Uninterruptable Power Supply

The AC power source should be continuously free of-aighlitude, highfrequency tansients, as this
type of interference could cause degraded performance or damage to the equipment. An uninterruptable
power supply (UPS) with power surge protection is recommended for powering the equipment.

However, whether or not a UPS is used, thepA®@er source should never be the same as that used to
power electric motors, such as pumps and winches, on the survey vessel.

4.2.3 Selecting the Power Amplifier Input Power Voltage

To select the Power Amplifier input power voltage, firstnove the amplifiefrom the rack. Then remove
the top cover, locate the board at the lower right corner, and switch it to the required input power voltage
as indicated by the arrow.

4.2.4 Changing to a NebS Power Plug

An AC power cord is provided for connecting the Deck Urdtdtandard U.S.-Bronged outlet. For non
U.S. poweroutlets, you can modify this cord by cutting off thepBonged plug and attaching the
appropriate plugFor connection information gfer to TABLEI-1.

AC POWER CORD WIRE COL FUNCTION

Black AC line
White AC neutral
Green Earth ground

Table4-1: AC Power Cord Wiring
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NOTE: Each Deck Unit is shipped configured to country voltage
requirements per each endser.

4.2.5 Navigation Interface

The 3300HM SBPRsystem accepts all standard National Marine Electronics Association (NEMA) 0183
message sentence fimats from a connected Globab#itioning System (GPS) or Integrateavidation
System.

4.2.6 Deck Unit Placement

The Deck Unit shouloe set up and situated in a drgheltered area that is protected from weather and

water spray. The placement area should also have a temperature that istnly between 0°C and

40°C (32°F and 104°F). Avoid areas of direct sunlight, especially in tropical environments, as heat buildup
could occuyand viewing the LCD monitor and status indicators could prove diffitht3300HM SBP
Topside Unishould ke placedon a flat surfacend free from vibrational interference.

Secure the Deck Unit in place, usingd@vns if necessary, near the required AC power source. If you are
mounting the3300-HM SBP opside Processor and the Power Amplifier in ant® rack other than the
supplied racknount enclosure, ensure that there is ample room behind the rack for connecting the
cables. Support the components inside the rack using appropriate mounting brackets and secure the front
panels using standard difich rackfront panel mounting hardware.

4.3 Hull Mount Array Installation

NOTEThis section is a summarized version of the full installation guide,
provided in EdgeTech document BOIL6695

The transducer arrays for tH#E800HM SBRystem are mounted to the bottom dfie survey vessel in a

G{SlI / KSaidodé ¢KA&a OKSAaAlG A& FAE{ESR gA0GK FTNBAK g1 (¢
medium for the sukbottom sonar signal to travel through.

A hatch on the top of the chest allows the deck crew to access thg & inspect or remove it between
adz2NpSead ¢KS o620aG2Y 2F (GKS {SI /KSad oFlFOAy3a GKS
material that allows the signal to pass through it while still protecting the array.

Stainless steel trays are awdile from EdgeTech for mounting the transducers inside the-pismrided
Sea Chest. However, the user may also construct the trays themselves by following the proper spacing
requirements listed below (for transducer array specifications, seessgtion2.3):

9 Install the transducer array parallel to the sea surfadhiwia flooded steel enclosure

T EdgeTech
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1 For best results, use an acoustic window made of a material sutglaguality fiberglass with
no air pockets (e.g., 'G10' glass board), 'Lexana polycarbonate material. Construct the Sea
Chest sothe acoustic window can be bolted to the sea chesihg a bezel to secure it in place.

9 The steel enclosure is a steel box welded to a section of the hull that is flat and parallel to the sea
surface. The sides of the enclosure should be high enough to allow inspection of the array;
EdgeTech recommendbe sides of the box be at least 30 cm higher than the top of the
transducers. There should be a minimum of 5 cm between the sides of the transducers and the
sides of the sea chest.

1 A sea chest for a 4 x 4 arrégf KF216 transducersyill have the followingminimum inside
dimensions:

Inside height22 inches / 56 cm
Inside width 28.25 inches / 72 cm
Inside length31.25 inches / 80 cm

9 Locate the steel box away from vibrating equipment and sufficiently deep below the water line to
prevent air bubblegrom passing along the hull and under the array during high sea states.

1 Line all four vertical sides and the removable cover plate witamfmaerial such as % inch (0.64
cm - minimum) R A @ §eéXklitineoprene. Attach it with a good neoprene cement (such as 3M
5200 moisturecured) to the sides and top of the Sehdst.

1 Bolt the transducer array to an angle bracket that is welded to thelénsf the box so that the
faces of the transducers are within 2 cm of the hull plate but not touching it. The array is installed
in the box one row (rack) of transducers at a time.

9 The steel box should have a removable cover to allow installation andvambthe transducer
array. The cover should bolt to the top of the box and hagasket to prevent leakage. Thever
Plate should have a fill pipe to fill the Sea Chest with fluid and a bleeder valve to exit the air from
the Sea Chest. The Sea Chesshhe free of any air pockets or bubbles for the transducers to
operate properly

f CAftf GKS {GFyl 6A0GK FTNBAK g SN GLINBFTSNIofeée RAaA
isoperatedal (G SYLISNJ (0dzNBa y SI NJ 2 NJ 6 &ntifeeze nfajie &addeds | (1 S NX
so that the freezing point is below that of sea watBidgeTech recommend&opylene Glycol
antifreezeor an equivalent

9 Drain the tank and pipes when the ship is in dry dock if there is a risk of freezatiger. Vent all
air from pipes and tank after filling and before operating the sonar to prevent signal degradation.

1 Install a stuffing tube and gland nut to allow a 0.8 cm diameter electrical cable to pass through
the tank. This cable connects the transducer array to a wagsistantT/R Boxmounted to a
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bulkhead within 3 meters of the tank. TAéR Boxontains a preamp, matching transformer, and
T/R switch. Thd/R Boxenclosure is plastic and approximately 18 cm high by 18 wha fay 12
cm deep. A standard 5®eter 3300HM SBRIeck cable connects th&/R Boxo the 3300-HM
SBP Topsiderétessor.

4.4 Connecting the System

WARNING!

Do not attach any cables or wires while the system is connected to the
ship's power, as severe electrical shock may occur.

Once the transducedirrays have been mounted, the Sea Chest has been filled and vented of air, and the
topside unit has been unpacked and secured, the user may proceed with connectiBgaeeiM SBP
system components in preparation for use:

1. Ensure the AC voltage selectiomiteh in the amplifier is set to the proper voltage.
2. Connect the deckable to the Hull Mount.

3. Connect the underwater cable to the Amphenol connector at the back of the amplifier unit.
4. Connect the video monitor.

5. Connect the keyboard and trackball to therit panel of the system.

6

[Optional] Conrect a thermal printer

CAUTION!

v

Always connect thd/R boxend connector before connecting the cablée
to the deck unit to prevent connecting an energized connector. This may
cause damage to components in the T/R box.
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5.0: OPERATION

The purpose of this section is to provide general information on the interface betwee3Bt@HM SBP
transducers and th8300HM SBRopside unit. The interface between tl8800-HM SBRind theDiscover
SubBottom software can be found in tHgiscoverSubBottom Software Manual

5.1 Activating the System

1. Turn on the POWER SUPPLY switch on the back of th&Bieckhis switch can be left in the on

position at all times if desired.
2. Turn on the POWER switch on the Power Amplifier.
3. Turn on the SYSTEM POWER switch 083886HM SBP opside Processor.

4. The SYSTEM indicator on 8@00-HM SBPopside Processor should illuminate and remain on,
and the HARD DISK indicator should flash for two to three minutes whdktast is run. After
this test is completed, the HARD DISK indicator will flash periodically.

5. Turn on the LCD monitor.

5.2 File Fomat

5FdF A& I NOKAGSR (2 GKS KFENR RNA@GS 2F GKS &eadasSy
Y format. The SE%recording can be turned on or off in the softwdrat the EdgeTech Format is always
recorded. This is because the JSF forstates a much greater amount of information than the standard
SEGY.See theSUBBOTTOMSODFTWARMIANUALfOr details on SE® options.

52.1 9RIS¢SOKQ& blFrGABS W{C C2NXI {

Please refer t&bGHECHISHHLEFORMATANUALdocument0004824 for more detailednformation.

5.2.2 Standard SE® Format

In the standard SE®% format, all sonar data in tracese represented via IEEE -&it floatingpoint
numbers (as per the standard). All fields are bygtnted as per the standard (Big Endian). That is, for a
32-bit integer, the 8 MSBs are in the first byte. The EBCDIC header is really in EBCDIC (or ASCII).

ForIntel-based processors, all of the above are not standard and will require conversions. For example,
the sonar data must be converted from IBM to IEEE flogiigt. Integers must be converted from Big
Endian to Little Endian, and the EBCDIC header beusbnverted toASCIIONLY envelope data is saved
(one float per sample).

T EdgeTech
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5.2.3 Palette File Format

Each display channel can have a color palette, which is specified by a .jsp file. These files are text files with
numbers separated by white space. The numbeust be ordered in groups of 4.

For each grougthe values are:

1 Index (0 to 255)

1 Red Intensity (0 to 255)

1 Green Intensity (0 to 255)
91 Blue Intensity (0 to 255)

The indices must be increasing in value. If there are gaps in the, iheexintermediate colowvalues will
be interpolated. Here is an example table for a lingay step wedge type palette:

0 0 0 0
255 255 255 255

5.3 Triggering and Coupling

To avoid interference, th&@300HM SBPRsystem supports the following different typef triggering

Modes:

Internal Trigger: In this modethe user may specify the ping rate in Hertz (€3#z) or ping range
(in meters). The system will use the closest available ipteg interval (e.g.
332.99ms), and repeatedlytegger the system at the expiration of this period.

Coupled Mode: This modeonly appliesto combined sukbottom and side scan systanin
coupled modethe applicable subsystem is triggered when the master subsystem
triggers. The trigger timing for coupled systems takes account of differing
transmit pulse lengths and minimizes intgnannel interference.

External Trigger: In this modethe system is triggered by the external event received via the Trigger

IN BNC connector inhé back of the system. When the hardware trigger is
assertedactive log)a new ping occurs.

NOTE:There is a minimum trigger interval (maximum rate) of each
subsystem which is dependent on the Pulse Tymgelasd is proportional
to the pulse lengthAlonger pulse will also set a longer minimum interval
to keep thePower Amplifier's ON/OFF duty cydlelow the maximum
allowed, typically 1:10. The actual trigger interval used will be the LARGER
of the user iterval and the Power Amplifier imposed limit.
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6.0: MAINTENANCE

The EdgeTecB300HM SBRystem is ruggedly designed and built from reliable, flasging components
to reduce maintenance to a minimun®eriodic maintenance is recommended ensure proper and
continuing service of the system,

6.1 Hard Drive Disk

The system contains a stand&dTAvard drive for storing programs and configuration information. An
image of the hard drive is provided on a thumb drive disk. SE8TEMESTOR& more information

6.2 ArrayQonnectors

To extend the life and increase the reliability of the connectors, apply a thin film of silicone dielectric
grease to the entire surface of each male pin. Grease should also be appliecatrance of each socket.
Relubrication is recommended every three to five mating cycledgeTech recommendséd use of
Novagard G624ilicone compound or equivalerfior lubrication.

Inspection should be performed regularly to check for corrosionthen contacts. Oxidation may be
removed from the male contacts by using no less than #800 wet/dry emery paper cut in strips equal to or
less than the width of the contact and rubbing lightly. A pencil eraser can be used instead. Female sockets
may be cleaad using a cotton swab and rubbing alcohol. A .22 caliber bore brush with only nylon bristles
may be used to remove light oxidation.

Connections inside the hull mount chest only need to be checked once every year.

Remember to always install the dummy cowters on the sea cable and the pigtail when not in use.
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7.0: TROUBLESHOOTING

The following tests and solutions are meant to assist with basic troubleshooting. CaiafEecH
QusTOMESERVICH these fixes fail to address the problems with your system.

7.1 Freg. Plots and Raw Data Time Series Analysisk&IiAdR

The ability of the}STARprogram to request and displayw data (directly from the ADC converter) is
invaluable in diagnosing many potential failure modes. Raw data (as opposed to process&d|Rred
data) allows direct interpretation (vidie scopelike display). This helps to determine noise levels and the
proper operation of transmit power electronics. TRBETARrogram also assists interpretation with FFT
analysis that showginterfering noise sources by frequency distribution and spectral amplitude.

The }STARrogram may also be used to acquire raw datal log this data to disk for offline analysis.
Having recorded raw data available for analysis by EdgeTech engineers will often speed up the resolution
of suspected problems. Such files may be sent to EdgeT&t®8or, if smal| as email attachments. My

system control and setup parameters are recorded in these raw datadgssstingn problem diagnosis.

The Graph tab on the Control Panel will display any channel of data and its FFT (frequency spectrum).
StartJSTAR
Turn pinging on

Go to the GrapfTab in the Control Panel

W0 dp PR

Youshould now see something likgGURE-1.

FRGURH-1showsa typical raw data display for a siggan channel. The left half of the graph display shows
one thousand samples of the raw ADC (analog to digital converter) output, plotted as time vs. amplitude
on the XcY axes.

The right half shows a frequency anady@tFT) of the time series in the top half. The axes are Frequency
(Hz) vs. Amplitude ().

This raw data display was obtained by first setting the-lsotbom system to send raw data (as opposed
to de-CHIRPed envelope data).
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Plots Spectrum(FFT) indB

Autoscales displays for
each re-draw if checked

Channel 3 =SS Low, Stbd

Manually implement a
display rescale

x|

Status And| Control

= 5L | ssH | GRAPH display Tab
Mizc Graph -
Channel: |3
ReScalel [T Pause
Saves current L= . "7 AutnS cale
Display data to file SaveloFie | |

Signal Level Cursor_wr | iz233370 |

Start of Tx Pulse
Typ Tx Pulse

End of Tx Pulse

®=3989975
. . Cursar = (5} 0, ESQ%IEEI)
X axis cursor position
- 7 Cursor readout, A/D
readout, in msecs
sample counts
Transmit energy
"‘125.9? N I l ’ I 1
¥=0 ¥ = 187512
Cursor = (130314.75, 431 .81) [N~

T~Frequency scale (Hz)

®
\ Curor position readout,

amplitude spectral level

Cursor position readout,
Frequency in Hz.

Figure7-1: Graph Display Tab
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DisplayDescription:(Refer toHGURH-1 for item/check box locations).

Channel SelectoiEdit Box]:Accessed usingiouse / cursor. Type itesired data channel tdisplay:

0 = SB sub-bottom

2 = SSLSide Scan Low Port

3 = SSLSide Scan Low Starboard
4 = SSHSide Scan High Port

5 = SSHSide Scan High Starboard

FFT in dBCheck Box] If checkeddisplays the FFT amplitudes in dB (a logarithmic diguale).
If uncheckedit displays vertical scakes linear spectieamplitudes.

Autoscale[Check Box]if checkedthe displays are racaled for EACH redradata update sdhat the
min/max amplitudes of the current data span the available display range. This can be confusing to the eye
if the amplitudes of the signalsary greatly from ping to ping, as each display will appear to have the same
amplitude unless the axes values are carefully observed. It is SAFEST to leave this unchecked and manually
ReScale as required.

RescaldPush Button]: A one-time (for each push) activation ahe display rescale function.(See
descriptionin HGURH-1).

Save to FilgPush button andEdit Window]: The displayed graph data can be saved to a disk fiile
sending toEDGHECHITECHNICABJPPORTOr analysis. Enter a file save name in the aditdow.
(Hint: Use pause check box to freafisplayto ensurethe datais being saved.)

NOTEONLY the data being displayed is saved,db@nnel 3 in this case.
No other channels are saved.

Signal Level Cursofhese 2 yellow lines can be dragged vertically to mark and display amplitude levels.
For raw data, the amplitudes are in A/D counts. The ADC values are represented in 16 bits, which allows
for 65536 discrete levels. These are interpreted as bipolar sigvigth an amplitude range of -82767.

Raw Data DisplayAll the raw data acquired by the A/D subsystem is displayed in the top window. The
' k5 OFLIdzNE aS1jdzSyO0S o06S3Aya AYYSRAFGSt@ LINA2NI G2
The entiretransmit pulse (which is unavoidably coupled into the receive channel) is visible in the early
part of the display.

C2ft2Ay3a GKS (NI yavYAail,thddaiver Snpliude réceivediechd dafa @ &isibley G K A

The A/D converter is overload during the Transmit pulse by the extremely large amplitude signals
injected into the receiver. For this reason, the signal may appear to collapse slightly during the Transmit
pulse, but the display should show +32767 @B@767 anplitudes during the Trasmit interval. See the

figure below for raw data display where the Transmit power for the channel is set to zero.
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In this casetransmit power for the side scan channel has been set to zero in the SSL control tab. The
Power Amplifier turron and turnoff transients are still visible in the time recor@iheyindicate that the

power amplifier's poweris good and that the power amplifier on/off control is working correctly. The
absence of transmiing energy would indicate a failure in the transmit signal geor if the power were

not intentionally set to zero.

7.2 System Does Not Operate

This section will guide you through a series of symptoms and actions that you should follow if the sonar is
not operating at all. Go to the second section if performance ogenguality is poor.

Before continuing withthis section, please chedke following setup and connections have been
completed:

1 Powerthe Internal Rear Panel Power Cabfesm the inside of the power outlet (in the rear of
the system) are connected to bothe amplifier and3300HM SBRXDontrol Unit.

1 The main power cable is installed and connected to a clean power source.

1 Power is switched on (power amplifier and control unit).

NOTELoose or disconnected cables are the most likely causes of system
failure.

3300 HULL MOUNT S#®TTOM PROFILER 0016732 REVD
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7.2.1 Symptom / Probable Cause

Based on the symptoms found during the startup proces3HkPTER, check the following items:

SYMPTOM PROBABLY CAUSE({ TESTS & SOLUTION(S)

The user cannot service the bulReturn for repair

el gty The ystemwill operate with a badulb.

Blue Switch on the Power Check fuse in thBower Input Module on Rear Pang
Amplifier does not turn on

Bad power outlet fuse The fise i512.5,

Checkhat the power switch is turned on in the rear
of the Amplifier.

Bad poweramplifier

The pwer switch orthe
rear of Amp is either off
Green POWER light does BT EYN oR Lol
not turn on plugged into AC
No power or damaged
LED

Check LED connections outsttie control unit

Ruwn topside software in the acquire mode. If no
audible CHIRBound can be heard, perform the
following:

Check deckable to T/R box

Transmit signal not
getting to T/R box

Confirm that the red banana plug (amplifier output)
is fully inserted in the Red/Red sockets (not

CEDDCISERMEEEE ©F Red/Black sockets). Confirm that the input to both

No audible heartbeat CEULEGE amplifier channels is secure. T@enfiguration LED a
CHIRRrom 3300HM SBP the back of the amplifier should be set to Bridge.
g;'rr]];:]lglcig:gput Check all the connections dhe rear of Amp and

) terminations on the hull mount.
disconnected

Inside3300HM SBP LT GKS {2yF N ! LILX AOF (A3
processor, connections | chirp, the test pulse may have been corruptézll
loose EDGHECHOUSTOMESERVICE

Damaged amplifier Measure each output with scopestope

Damaged Tiger SB
acquisition PCB

Reseat and then swap in spare PCB.

Tap on the3300HM SBRransducers to confirm the

The Wit generates audible Bad connection problem. Under normal operation, there should be
pulses,communicates with some effect on the display.

the topside, but does not Damagedriger SB Checkconnections and raseat/replace Tiger SB
receive siglilal Acquisitionboard Acquisition board.

Measure both outgoing 12vdc and 5vdc return PA

Damaged preamplifier voltage on Rear Panel.

Table7-1: Troubleshooting Causes agdlutions
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7.2.2 Poor Image Quality or Performance Issues

TABLEZ-2 will guide the user through a series of symptoms and actionsttieatshould follow if here are

performance or image quality problems.

SYMPTOM PROBABLE CAUSE(S)

Bad or loosaleck cable or T/R
box and spider connections

Vertical black
streaks in sonar

TESTS & SOLUTION(S)

Apply silicoe grease and secure connectors

Corrodedconnector pins

Polish the contact using a pencil eraser

profile

Bad cableor spider

Replace

. Loose or flooded connection
White Data

Wiggledeck cable, T/R box cablirand spidersplice
while watching for white streaks in display to check f
fatigue failure of wire near connection or in splice

Dropout
Broken wire in splice or cable

Replace or repair cable (see wiring diagiahsuB
SECTIOR.3.

AC Noise (Periodic
Streaks on screen)

Undergrounded generator casing
Return signal is being clipped

Reduce preamplifier gain and/or reduce pulse power

Noise in sonar data
display

Engine noise is coupling to the
sonar band

Use a dedicated power source for SB and possibly a

Table7-2: Image Quality or Performance Issues

7.3 Sonar Errors

TABLE-3 explains how to troubleshoot sonar errors:

SYMPTOM PROBABLY CAUSE(S)

12vdc not getting to T/R box

HMSENSORS

TESTS & SOLUTION(S)

Check wiring

T/R box PChulty

Swap in spare T/R box

SBO_AMP ot

Amp not turned on, plugged jior

Check aJlincluding TX witlan o-scope

IF_DIAG

Tiger SB Acquisition board issue

Check Errors in Sonar, Consult EdgeTe

NOIRSIONZ@IPIAVI[( Tiger SB Acquisition board caidsue

CheckPCBand cabling

Table7-3: Troubleshooting Sonar Errors
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A.0:SYSTERESTORE

The following section outlines the procedures for backing up and restoring the system drive.

CAUTION!
All data will be lost upon restoring the system to factory settings. Be
sure to backup all data beforeegorming the procedure below.

1. Ensurehat the topside is off.

2. Insert USB8ashdrive inablue USB3 port.

3. Start topside and be prepared to press tkey when prompted:
a. If the topside is rack mount, press F11.
b. If the topside is a laptop, press F12.

4. Under Please select boot device: By using up/down akeys, glect EUFI: Corsair Voyager 3.0
000A then press Enter.

5. Wait for Paragon Backup & Recovery 14 Haereen to appear, then clicke Restore icon.
6. On Welcome to the Restore Wizard screelitk Next.
7. Browse for Archive and click specific image (the file ending
gA0K (KS $SE WBeytheMehive Bil®Damik svinddw appears, click Next.
8. AtWhat to restore window, click Basic MBR Hard Disk 0, click Next.

9. Atthe Where to restore window, ensure that Basic MBR Hard Disk 0 is already selected (brown
box around it). If it is not, use up/down arrow keys to select. Click Next.

10. At the Restore resultsvindow, make no selection and click Next.

11. At the Ready to restore from the archivendow, selectYes, apply the changes physicalBlick
Next Restoring will begin.

12. At completing the restore wizard)ickFinish. Click Shutdown.
13. Remove USB3 flasltive and restart topside.

14. Rebootand click on the Windows icon and navigate to Control Panel > System. Activate Windows
using the supplied key code dme rear ofthe laptop.
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B.0:FAQ: FREQUENTLY ASKED QUESTIONS

1. What are the3300-HM SBRlata cable requirements?

Three shielded twisted pair€@ne set is used for the transmitter andais 18-gauge wire. Tw@0-gauge
sets are used for receiving he receiver set is used for 12 VDC-gre power, common, signal, and
spare.

2. Can you interface DISCOVER ®&dttom to a transmit/receive Customersuppled hull-mounted
array?

This can be done, but the following special engineering and calibration must be accomplished so that you
will get the very best results from the interfacéhe output impedance of the DISCOVER-Eattom

power amplifier needs tonatch the input impedance of the transmitting array. This will maximize power
transmission; otherwise, power is wasted/lost in the amplifier without getting to the transmitters. The
transformer must be supplied with the correct turn ratid. hydrophonemug be placed below
transmitters temporarily sthe system can be calibrated. Based on the calibration, yiséesn needs to

be tunedto flatten the spectrum to improve theecord resolution EdgeTech provides engineering
services to do this.

3. How does thesystem interface to a navigation device?

3300HM SBPRsystem interfaces to Navigation inputs via one of the availabl@3RScommunication
ports.

4. How do the environmental conditions affect the performance of the system?
Several environmental factoedfect performance:

Geological Conditions3300HM SBRoperating parameters and specifications are greatly affected by
geobgic conditions that the 330BIM SBRa (GNJI yaYAGGSR | O2dz
encounters. A dense geologic interface such as rock, coral, sand, shatie, s
beds, etc., limi sub-bottom penetration. This is caused by density interface
reflecting most, if not, all normal inaithce acoustic energy back to

transmitter/receiver resulting in little penetration.

Air / Water Interface Air/water interface reflets 99.8 percent othe acoustic energy it receives.
Therefore, when air or gas is encountered in the water column o#suitom
geology, the acoustic energy transmitted the & NI y @ RdzOS NI3% I NNJ &

the transducers resulting in little or no penation intothe seabed.

Ship's Wake Ship's wake is a very turbulent area just behind the ship. When operating an

acoustic device in or near the walke transmitted acoustic energy encounters

T EdgeTech
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highly charged aerated water caused by the cavitation of the'sktrews. If the
3300HM SBHRs operated in this area, the acoustic from the aerated water is

reflected back to its source, as in the case discussed in the preceding paragraph.

3300HM SBHRs designed to operate in a horizontal position relative to tha s
floor. Therefore, urbulence encountered when operated in or near the &hip
wake will cause instability B300-HM SBPreducing output energyféectiveness

in penetratingsub-bottom sediments.

Noise Operating other acoustic instruments at frequencies within system bandwidth

simultaneously witlB300-HM SBRystem can result in data distortion.

Ship's Motion 3300HM SBPis designed to work in a relatively stable horizontal plane.
Excessiveship motion can cause instability in the reception of sound waves
resulting in reduced performance. Rough sea conditions, sslaigpturns, and
any similar external induced motions will have a similar effect on the system
operation.For more informationseeDISCOVESJB-BOTTOMR SOFTWAREIANUAL-

Heave Compasator.
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C.0:NAVIGATION SYSTEMS

Connect any industrgtandard NMEA 0183 GPS to the Navigation COM port on the EdgeTech Processor
(Com 1 ishe default). Most GPS receivers made in the past 5+ years output the NMEA 0183 (version 1.5,
2.0/2.1, or 2.3) data language. GPS receivers can be connected by a serial cable (provided by the GPS
manufacturers) to the EdgeTech topside through a standanmirdseral port. Refer to susectionB.5

Serial Port Connectiorisr the pinoutof the 9-pin serial connector.

The following information describes the serial port interface parameters for acquiring navigation strings
from a connected GPS unit or integrated natign computer to theDISCOVHERocessor serial port. The
system will also accept Annotation and Event mark strings in accordance.

Several of the messages conform to the NMEA 0183 protocol. For additional inforpmaterto:
NATIONAL MARINE ELECTRONESSCIATION NMEA 0183
STANDARD FOR INTERFACING MARINE ELECTRONICS NAVIGATIONAL DEVICES
Version 3.01
January 1, 2002

C.1 NMEA Approved Sentence Structure

The following provides a summary explanation of the approved sentence structure:

$aabbb,e--c*hh<CR><LF>

ASCII HEX DESCRIPTION

abée 24 Start of Sentence

aa Dummy characters to start the Address Field (&5d), not used by EdgeTech product:

bbb Sentence Formatter. Mnemonic code identifying the data type and the string form
the successive fields.

asé 2C Field Delimiter. Starts each field except Address and Checksum fieldwullifield follows

it, it is all that remains to indicate no data in the field.

TableG1: NMEA Apmved Sentence Structure
C.2 Port Parameters

Interface RS232C
COM Port User choice limited to installed serial ports Baud Rate: 4800/9

Data Bits 8
Start Bits 1
Stop Bits 1
Parity None

Handshaking None
TableG2: Port Parameters
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C.3 Port Selection

The port assigned to receive the navigation messages is assigned in a supporting fileit8T@VER
application or any other user named *.jni file. This is a simpke fike with many system settings and
parameters to set the assigned port, edit the file and make the changes as below:

The section and syntax for the serial port assignment and configuration is:
[NavO]
Baud=4800
Port=1
Enable=1
The file is largeso it is easiest to search for the Keyword [Nav0] to find this section.

The baud rate and port number to use are set here. Valid Baud rates are 4800 tq dé@éading on
your NMEA source.

TheDISCOVERftware will support up to 3 serial ports for coratimg to any sources of these serial data
strings. The messages may come in on any enabled port, or they may all be input via one port. No
distinction or priority is given to any port over anoth&herefore, tiis safesbnly toenable portghat you
needandare supplying valid data.

The format for the remaining ports is as above with the keywords, [Navl, Nav2].

C.4 Inputs

The following suisections are the approved NMEA sentences recommended for use with Didiamsest
systems.

The list of discussed NMEA and Edge Tech messages are:
GLL.GXYGGUGGARMA RMCGVTGZDAHDGEVTandEMA.
The list of compatible but not discussed NMEA and Edge Tech messages are:

DBT, PT, EMA, ETC, GDA, HDT, and MTW.

NOTEZDA:s essential to correct system operation. Thisised to set the correct time in
the data recorded by the Discover application or sent to 3rd Party Topsides and correctly
set the time of the sonar acquisition application running in the towfish.GLL: Geographic
Positiong Latitude / Longitude
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file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_GLL:_Geographic_Position
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_GXY:_Geographic_Position
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_GGU:_Geographic_Position
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_GGA:_Global_Positioning
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_RMA:_Recommended_Minimum
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_RMC:_Recommended_Minimum
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_VTG:_Track_Made
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_ZDA:_Time_&
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_HDG:_Heading,_Deviation
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_EVT:_Event_&
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_EMA:_Event,_Set
file://///ware-fp3-etn/EO/ETN/ETN-Manufacturing/TechWriter_Resources/Working_Files/SW_Manuals/DISCOVER%202300/RevB/0022790_Rev_B.docx%23_ZDA:_Time_&

G3
.

Latitude aml Longitude of the present vessel position, time of position fix, and status.

C.4.1 $-GLLo0x.xxx,a,yyyyyy.yyy,b,hhmmss.ss,A*hh<CR><LF>

Degrees|Minutes.decimal?2 fixed digits of degrees, 2 fixed digits of minutes, and a variable nur
xxxx.xxx  of digits for decimal fractions of minutes. Leading zeros are always included for degrees and r
to maintain fixed length.
a N for North Latitude or S for South Latitude
Degrees|Minutes.decimal3 fixed digits of degrees, 2 fixed digits of minutes, and a variable nur
yyyyy.yyy of digits for decimal fractions of minutes. Leading zeros are always included for degrees and r
to maintain fixed length.
b E for Eastongitude or W for West Longitude
Time of position fix. Hours|Minutes|Seconds.decima? fixed digits of hours, 2 fixed digits
hhmmss.ss minutes, 2 fixed digits of seconds, and a variable number of digits for decimal fractions of se
Always padvith leading zeros. This field is optional.
Status. Single character field:

A A = Yes, Data Valid, Warning Flag Clear V = No, Data Invalid, Warning Flag Set

Table7-4: GLLg Geographic Position Latitude Longitude

NOTE:Other supported navigation strings for the position are: GGA,
RMA, and RMC.

C.4.2 GXY: Geographic PositipX / Y Coordinates

X and Y coordinates of the present vessel position, in meters, time of poskia@ndl status.
B--GXY  XXXXXX. XXX, a,VYVYVYY.VVY,b,hhmmss.ss,*hh<CR><LF>

XXxXxxX.xxx Numeric thatmayhave a leading negative sign. Represents the horizontal axis of the plane (X ¢
a Character label for X (Must be valid ASCII character, but the value is ignored)
Numeric thatmayhave a leading negative sign. Represents
YYYyyy-yyy the horizontal ais of the plane (Y coordinate).
b Character label for Y (Must be valid ASCII character, but the value is ignored)
Time of position fix. Hours|Minutes|Seconds.decima? fixed digits of hours, 2 fixed digits «
hhmmss.ss minutes, 2 fixed digits of secds, and a variable number of digits for decimal fractions of seco
Always pad with leading zeros.

Table7-5: GXY, Geographic PositioX and Y Coordinates

C.4.3 GGU: Geographic PositiQiX / Y Coordinates

X and Yoordinates of the present vessel position in meters, time of position fix, and status.
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NOTEGGU string has a similar format as GXY but provides support for
larges planes.

B--GGU XxxXxXxxxx.x,a,yyvyvvvy.v.b,hhmmss.ss,*hh<CR><LF>

UTM WGS84 easting coordinate in meters. Numeric that may have a leading negativ:

HHOOOOX Represents the horizontal axis of the plane (X coordinate).
a /I KF N OGSNJ €168t F2NJ - LG Aa I FAESR ab«Kis
ignored.

yyyyyyyy.y  UTM WGSB84 northing coordinate in meters. Numeric that may have a leading negative

Represents the vertical axis of the plane (Y coordinate).

/ KENF OGSNI £ 0S8t F2NJ , ® LG A& dharakterEbSthhe Al i

ignored.

Is the UTC of the position. Hours|Minutes|Seconds.decingafixed digits of hours, 2 fixed digit

hhmmss.ss of minutes, 2 fixed digits for seconds, and a variable number of digits for decimal fractic
seconds. Always pad with leading zeros.

hh Is the checksum.

Table7-6: GGU; Geographic Positiog X and Y Coordinates

C.4.4 GGA: Global Positioning System Fix Data

Time, latitude, and longitude of the vessel in degree minutes and detailed GPS information.

$--GGA,hhmmss.ss LI, a,yyyyy.yyyyyyy.a,q,nn.d.d.a.a,M,q.q,Mredihn<CR><LF>

Time of position fix. Hours|Minutes|Seconds.decima fixed digits of hours, 2 fixed digits
hhmmss.ss  minutes, 2 fixed digits of seconds, and a variable number of digits for decimal fractic
seconds. Always pad with leading zeros.
IR Latitude in degree minutes.

a The direction of latitude. N=dith, S= South
YYYyy.yyyyyyy Longitude in degree minutes.

a The direction of longitude. E= East, W= West
q GPS Quality Indicator

nn Number of GPS satellites being used

dd Horizontal Dilution fix

a.a Orthometric Altitude

M Metersdescriptor used by Orthometric Height
g.9 Geoidal separation

M Meters descriptor used by g.g.

e.e Age of differential GPS data

rrer Differential reference station ID.

*hh Is the checksum.
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Table7-7: GGA; Geographic PositiogLatitude and Longitude Coordinates

C.4.5 RMA: Recommended Minimum Specific LaZaData

Position, course, and speed from a Lofameceiver

$--RMA A LI a,yyyyy.vy.a.d.d..e.e f.f.q.q,h.h,j k*hh<CR><LF>

For fields, see NMEA 0183 Speatiin.

C.4.6 RMC: Recommended Minimum Specific GNSS Data

Time, Date, Position, course, and speed provided from a GNSS receiver

$--RMC.hhmmss.ss, A llllILa,yyyyy.yy,a,d.d,e.e, ddmmyy,q.q.j,k*hh<CR><LF>
For fields, see NMEA 0183 Specification

C.4.7 VTG: Track Made Go&dGround Speed

The actual track made good and speed relative to the ground
$--VTG XX, T, X X,M,X.X,N,X.X,K*hh<CR><LF>

Floatingpoint numeric
Degrees True
Degrees Magnetic
knots

Kilometer/hour

Table7-8: VTG: Track Made Good & Ground Speed

AZ2Z X
X

NOTE: Magnetic heading corrected for local deviation and
Easterly/Westerly variation would provide more accurate true vessel
heading in degrees.

C.4.8 ZDA: Time & Date

UTC, day, month, year, and local time zone
$--ZDA,hhmmss.ss,dd,mm,yyyy.ll, zz*hh<CR><LF>
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Universal Time Coordinated (UTC). Hours|Minutes|Seconds.deeittiked digits of hours
hhmmss.ss 2 fixed digits of minutes, 2 fixed digits of seconds, and a variable number of digits for d¢

dd.mm

yyyy
Il

Y44

fractions of seconds. Always pad with leadingozer
Day(01 to 31)|.Month(01 to 12)

Year
Local zone dqscription, 00 to 13 hours. This field is optional and ignored.
[20Ff T2yS YAydziSaQ RSaAONARLIIA2YyS>

Table7-9: ZDA: Time & Date

KS al

NOTEThis message is essential to correct system operation. It is used to

set the correct time in the data recorded by the Discover application
sent to 3rd Party Topsides and correctly set the time of the son
acquisition application running in the towfish.
Zone description is the number of whole hours added to the local time
obtain GMT; Zone description is negative for East longitudes.
Fix marks are bars across the time zero line in all channels.

C.4.9 HDG: Headg, Deviation & Variation

or
a

to

Heading (magnetic sensor reading), which, if corrected for deviation, will produce a Magnetic heading,
which will provide a True heading if offset by variation.

$--HDG x.x,x.X,a,Xx.X,a*hh<CR><LF>

ASCII DESCRIPTION

HDG Magnetic sensor heading, degrees
X.X Magnetic deviation, degrees E/W1,
XX, a Magnetic variation, degrees, E/W?2,

Table7-10: HDG: Heading, Deviation & Variation

NOTESTo obtain Magnetic Heading:

w Easterly déwvation (E) to Magnetic Sensor Reading

w {dzo G NI OG 2SaiSNIe&e& RSOA
To obtain True Heading:

w l'RR 9FadGdSNIe GFNARFGAZY

w { dzo G4 NI OG 2 $agiheScdNFeadingd | NJR

Variation and deviation fields shall be null fields if unknown.

FGA2Y 620

FaA2Yy 620
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