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Precedence of documents

In case of conflicting requirements/instructions in this document and Purchase Order
(PO) including specifications referenced in PO, the PO and PO Specifications shall
have the highest priority.

The reader

This manual is intended for use by engineers, planning and performing the system
installation at the shipyard or on board the vessel and assumes that the personnel
concerned have relevant experience in installing such systems.

The manual must be used in conjunction with the instructions and drawings designed
for the specific vessel and should remain with the vessel on completion of the
installation.

Notes

This manual holds sections that may be revised individually. In the event of changes to
this manual, this Cover and Contents document will be replaced.

Unless stated otherwise, all installation work described in this document is to be
performed by yard/customer personnel.

It is the responsibility of the yard/customer to assure that their installation personnel are
sufficiently qualified, and that proper caution is taken to avoid injuries or damage to
life, health, environment, equipment and property.

Kongsberg Maritime AS accepts no responsibility for any damage or injury to the
system, ship or personnel caused by drawings, instructions or procedures not prepared
by Kongsberg Maritime AS.

Support
All Kongsberg Maritime products:

Email: km.support.hpr@ kongsberg.com
Telephone 24 hours: +47 3303 2407

Kongsberg Maritime AS Telephone: +47 33 i
03 41 00 Telefax: I
Strandpromenaden 50 +47 33 04 47 53 ﬁ
;-_03-55905 I—Tcirlten www.kongsberg.
Norwa ’ com KONGSBERG
y subsea@kongsberg
.com
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Document Revisions

Written by Checked by Approved by
Rev. . . .

Date Sign. Date Sign. Date Sign.
A 26 June 2015 KVG 26 June 2015 AD 26 June 2015 KVG
B 17. Dec. 2015 KVG 17. Dec. 2015 AD 17. Dec. 2015 JEF
C 22 Feb 2016 1IG 22 Feb 2016 AD 22 Feb 2016 KVG
D 12 Dec 2017 JEF 12 Dec 2017 AD 12 Dec 2017 JEF
E 1 Nov 2019 AM 1 Nov 2019 BU 1 Nov 2019 JEF
F 17 Mar 2020 JEF 23 Mar 2020 BU 23 Mar 2020 JEF

The original signatures are recorded on the company’s Document Management System.

Document History

Revision | Description of Change
A First Issue
B Minor updates to procedures. New screen dumps with revised Ul
C Updated the name from Survey APOS to APOS Survey.
D Added cabling information.
E Updated hardware procedure and added details to other procedures
F Added reference to backup procedure 437333
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Introduction

This manual describes how to connect and configure APOS Survey to an existing
onboard APOS/HiPAP system.

Note APOS Survey requires HiPAP mk Il transceivers running

HiPAP SW version 2 or newer on the onboard system. The
onboard system must run APOS version 4 or newer.
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The interface between APOS Survey and onboard APOS is normally a high speed serial
line with a galvanic isolated connection.

APOS Survey is delivered with a MOXA Ethernet to 4 port serial unit for this purpose.
In order to transfer data between the two systems, a small program called ASI (APOS
Survey Interface) has to be installed on the existing vessels APOS system. This program
must be kept running at all times in order to keep the communication between the two
systems. The ASI program will transfer settings from the onboard vessel system to the
APOS Survey, but not the other way. In addition it will enable the APOS Survey to
communicate with the on board transceivers.

Hardware installation

Preparation

Caution!  If the system is used for rental purposes it shall be reset
before next use. This is done by re-installing the software
according to document 437333; MP5810 Win10
Backup/Restore.
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Cabling

No. | Cable type Length P/N

1 Ethernet cable 5 m (Note 1) 719-077276
2 Serial RS-422 2 m (Note 2) 403527

3 Serial Null-Modem RS-232 1.8 m 365886

Note 1: Cable 1 can be replaced by a longer cable.

Note 2: Cable 2 and 3 have fixed lengths. Use cable 2 for RS-422 interface or cable 3
for RS-232 interface.

Procedure

1. Connect the MOXA NPort unit to the Ethernet RJ45 connector marked NPort on the
survey computer. Serial ports on the MOXA NPort unit can individually be
configured as RS-232 or RS-422.

2. Connect one of the RS-232/422 ports on the MOXA NPort unit to a free serial port
on the onboard APOS computer. Use one of the ports from on the 8 port serial card.
Normally ports 1 to 4 on this card are RS-232 and port 5 to 8 are RS-422.

3. Ensure that NPort software is installed on the Survey computer. Check that the
MOXA NPort unit is detected and the serial ports are mapped. The serial port
number for the MOXA port the cable is connected to can also be checked and type
adjusted if needed. If NPort is not installed the installer can be found in the install
folder.

4. Two cables are supplied, one for RS-232 and the other for RS-422 connection. Use
the correct cable for the connection. If RS-422 connection is used, the cable must be
connected the correct way as the pinout on the MOXA NPort unit is different from
the 8 port serial in the APOS computer.

5. The APOS Survey comes with a short Ethernet STP cable. This cable MUST be
connected between the Net A and Net B sockets on the survey computer if these are
unused. Alternatively the computer may be configured with a loopback adapter. In
the latter case, the cable between net A and B should not be used.

Software installation

The onboard system must have an additional program installed in order to enable the
communication with the APOS Survey. This program is called ASI (APOS Survey
Interface) and can be installed while the current APOS/HIPAP is running. It can be
installed on any of the APOS computers, but it is recommended to install it on the
computer that is normally used as the main APOS computer (and where the serial line to
the APOS Survey is connected). The program will not alter the current APOS/HiPAP
installation. The program is supplied on a USB memory stick.

ASI must be installed if it is not already installed as part of the APOS installation.
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1.

Insert the memory stick. The installer should start automatically. If not, open
Windows explorer, locate the file called AsiBootstrapper.exe on the memory stick
and run it.

When the program is installed, it will add a Start ASI entry to the menu. It will also
be added to the list of programs that starts automatically when the system is turned
on.

If APOS version is below 4 or HiPAP version is below 2 the vessel’s systems need
to be upgraded to be compatible.

Software configuration

The ASI program must be configured on both the onboard system and at the APOS
Survey system.

l.
2.

Start the ASI program on the on board APOS system if not already running.

Open the Configure menu and select Configure Net Card. The following dialog will
be displayed.

From the pull down list, select the item with the IP address that matches the Net A
address on the computer. This address normally starts with 157.237.x.x or
172.21.x.x.

If the wrong network adapter is selected APOS Survey will not be able to contact
the HiPAP or receive sensor data from the HiPAP.

rpcap:fiDevice\NPE_ 46 1F462E6-95C4-42CE-51E- D ! .2.91 ; Network adapter 'Intel{R) PRO1000 PT Deskkop Adapter’ on local

N w R

Press OK.

Select the configure menu again and choose Configure serial Port.
Select the COM port that is connected to the APOS Survey.
Select the highest baud rate that is available;
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COR Options
Port  |COMS 5
Floe
Baud [ DTR/DSH

Diata Bitz |8 i [ RTS/CTS
Stop Bits ] - [ =0MA0FF
Parity  |MOME et

This concludes the configuration of the on board APOS system.
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On the APOS Survey, the ASI program must be configured with correct serial line also.

1. Select the COM port that is connected to the on board APOS via the MOXA
Ethernet to serial unit. The COM port number will possibly not be the same as on
the other system.

2. Select the same baud rate as selected on the onboard system,;

=

COM Optionz
Pot | COMA it
Flowa
Baud | DTR/DSH

Data Btz |8 - [ RTS/CTS
Stop Bits |1 - [ HOMA=0FF
Parity  |MOME N

Cancel

The two systems should now be able to communicate. The state indicators show the
state of the local APOS (green when running), the communication link (green when
communication is OK) and the remote APOS (green when running).

The Synch Time indicator indicates how well the clocks are synchronized between the
APOS Survey and the main system.

ASI does not perform any clock synchronisation. The indicator is a QC tool in the case
that both systems are synchronised to a local time source. It provides an easy way to see
when the clocks have finished updating or if there is an issue with the configuration.
Each system uses their local clock independent of the other. To adjust the timing each
system should be configured to use OSK time or NTP with a ZDA or 1PPS source.

Timing between the systems does not need to be synchronised for them to function. If
one or both systems are not synchronised to a time source this indicator can be
disregarded.

¢ Green means better than 100 ms
* Yellow means better than 1 sec.

* Red means that the clock difference between the main system and the APOS
Survey is more than one second. (NOTE! This currently works only with
HiPAP mk II transceivers.)
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System setup

Selected settings are transferred from the onboard system to the APOS Survey when
setting up the APOS Survey on a new vessel and connecting it to the existing
APOS/HiPAP system, After transfer of settings from the onboard APOS, the APOS
Survey may be modified without settings being copied back to the vessel system.

The ASI program will show a list of items available on the vessel APOS. The operator
via the APOS Survey selects which items are required for access and to transferred to
the APOS Survey. The items that are available are:

* Transceivers including VRU and Gyro.

* External interfaces such as GNSS, depth sensors etc.

* Sound velocity settings, including current sound profile.
* Transponders.

* Positioning items, both SSBL and LBL.
LBL calibration data.
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It is advisable to exclude the transponders/positioning items used for dynamic
positioning in the transfer. If the onboard system has two or more HiPAP transceivers,
one transceiver could be excluded from Survey access and be reserved for DP usage
only.

Before transferring data to the APOS Survey, it should be agreed which transceivers and
transponders are reserved for DP usage only.

On the APOS Survey select which items to transfer and press the “Import selected
config” button. A warning dialog will pop up and warn about erasing and overwriting
your current settings. If you answer yes, the selected settings will be copied into the
settings database of the APOS Survey.

Ensure that the vessel positioning object is imported from the vessel system. The correct
vessel is essential to APOS function.

Communication will start to/from the selected transceivers and from selected interfaces
of the onboard system. This operation is normally a onetime operation when starting a
new job on a new vessel.

After the synchronisation is complete, settings can be changed on the APOS Survey.
None of these setting changes will be transferred back to the on board system. The
APOS Survey may use its own setting for sound velocity, lever arm offsets etc. The
APOS Survey may also use a separate GNSS/Gyro/VRU/attitude sensor and additional
transceivers.

Start procedure for APOS Survey

The current version of APOS Survey and the ASI program works best if operated using
the following procedure;

1. On the main system, start APOS if not running.

2. Start ASI on the main system.

3. Start only the ASI program on the APOS Survey.

4. Select which settings to be transferred from the on board APOS.
5. Press the Import selected config button.

6. Start APOS.

If the transceiver status on the APOS Survey stays red or activating transponder fails, try
the following procedure;

1. Stop the ASI program on both systems by selecting File-> Exit in the menu.

2. Start ASI again.

3.Repeat the selections on the Survey ASI.

4.Press Start comms with vessel.
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The “Start comms with vessel” button transfers the current selections to the remote (on
board) APOS. This will enable and start communication. This needs to be done every
time the ASI program has been stopped and restarted on either side.

If the settings of the onboard APOS is changed, it is possible to resynchronize the APOS
Survey with the onboard APOS.

1. Press the “Refresh data from vessel” button. The ASI program on the onboard
APOS will read the settings again and transfer them to the ASI on the survey
system.

2. The operator must reselect which items that shall be transferred into the survey
system. (NOTE! This will possibly overwrite local setting changes on the APOS
Survey).

Autostart of the ASI program.

It is possible to configure APOS so that the ASI program is started automatically. Enter
the Configure -> User options menu in APOS. Enable the option “Start the APOS
Survey Interface (ASI)”.

— -

Opticr
W Use Extended MME& sentence{™.

[ [ Start the APOS Survey Interface [AS)] ]

LMzplay channelz
v Show channels MO71..

Show channels M107 .
Show channels M201..
Show channels M307 .
Show channels k4071
Show channels M50
Show channels MEOT .
Show channels k701
Show channels KMB01..
Show channels k9071

ak | Cancel |

<

[ [ [ [ [ [

Local offsets and inclinations on APOS Survey
1. Enter the Configure — Transceiver menu and select the transceiver to change.
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2. Enter required offset and inclinations values for the transducers if different from the
onboard system.

3. The ASI program will automatically remove any offsets/inclinations applied by the
onboard system and apply the new local offsets/inclinations. The operator may also
choose a different attitude sensor than the vessel system.

4. The attitude dialog has a “Local” selection on the APOS Survey;

Gyro select Gyro 1 Interface
& Gyol Type | J Rotation |0 ; G
Mame | C

™ Local
Gyro 2 Interface

" Gyo2 Type |Seatex Seapath >|  Ratation |0 & Serial Seralpot: |COMT  » Baud rate: | 19200 hd

Namel " Ethemnet Data bits: 2 -| Stophits 1 = Parity: |More -

Gyro 3 Interface
- Type | J Rotation {0 ~
[
™ Laocal Name | =
VRS select WRS1 |nterface
cyest | | ) e | | c M T
=
3 Namel o
[ Local
WRS 2 Interface
" VRS 2 atex S Corfigure * Serial Senalpot: [COMT =] Baudrate: |19200 52
—
T
v Local Namel " Ethernet D ata bits: 'G Stop bits: m Parity; |More -
RS 3 Interface
0 Tupe | J Configuie
~
T
[~ Local Name | s
Heave
r compenzation
Ok | Cancel | Apply | Help ‘

5. When this local check box is selected, one or more local attitude inputs can be
configured.

These can be used as replacement for the attitude sensor that the onboard APOS is
using. The range of sensor types is the same as for the HIPAP. You can select between
serial port and Ethernet UDP input. NOTE! A local Gyro/VRS should always be
added after data transfer from the on board system has taken place. The data
transfer will overwrite any local configured Gyro/VRS settings.

6. The status of the local attitude inputs can be monitored by selecting View and then
Local Attitude Status in the ASI program.

This window displays the current data from local attitudes and the measured update rate.

The window is similar to the attitude window in the HiPAP program.
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B oo =

Tine Message

14:19:07.490

14:19:07.500

14:19:07.510

14:19:07. 520

14:19:07.530

14:20:04.523 Jeatex AttitudeZ: Hd = +157.0, Roll = +0.99, Pitch = -2.40, Heave = +0.00, Status = 00000000
14:19:07.750

14:19:07.751

14:19:08.267

14:19:08.268

14:19:08.769

14:20:04.555 AttitudeZ: Rate = 100.1 Hz,
14:19:098.275

14:19:09.779

14:19:10.299

14:20:04,555 GyroZ Rate = 100.1 H=z

4 | [ | 2

Double click on the transceiver in the ASI program to monitor of the data messages
from the onboard APOS/HiPAP to the APOS Survey.

File Edit View Configure Help

== & T

[#¥]=F System Configuration: \WinHPRUD Yersion 52,2212
[¥l=F Tranzceivers
[+ HiFAP! Part
T Tranzducer 1: HIFAP 350

HiFaPIl Stbd
T Transducer 1: HiFAP 500

4
Transducer 1: HiFAP 350

| ) [ N [P RN

A new window is displayed;

0 [=fa =

237.50.00, Txlf: £30.21.11.188
WFAR 350, Dffses ¥ 1
WFA? 350, DCfset X 1000, T
No Info
No Info
No Info
o Info

iFi 172.21.5.00, Fwborsi 42101, Twherw: 54135, Teeinte: 0
2.000, & 4,000, Depche 3,000, Inclinecicn Rolls 1,300, Fitche  0.400,Geaz=  0.000,Fotations  0.000
2.000, Z+ 4,000, Depche  3.000, Inclinatien Falls  1.309, Fizche  D.400.Geaz=  0.000,Fetatians  0.000

yeos: Remote Seleceedsl, Im Usesd, Local Selecteds2, In Dsesd
ewnee Oyes 1, Mozacioms 0,000, Type MMEA formar
oeal Oyes 1, Mozacioms 0,000, Type MMEA formar

2,000, Type Teatex MO 5/6

Piteh
n Belle €9,000, Fitch 0,000, Type Seavex M 56
"

tination Rells 0,000, Fitehs

0,000, Type Seatex Seapach . Locat

= 3,400, Heave = 0,000, Svl I oeal = 143,000

= 1130, Piten w <2330, HA » 156,930,

= 1.535, Fiteh s 0,452, B4 = 1.2
0,020, Piteh = =0.040, Hd = 0,
= 0,000, Pitsk = 0,000, N = 0.G

s Mol = 16940
= 1120,
Ll = 0.000, Pitsh = 0,000, B4 = 0,000

: + 98, - 0,000, Bsteh = 0,000, N » 0,000, K
L5042 8L 976 ATeiEude 3 D3:04:50.006, Bail = 0,000, Pitsh = 0000, 04 « 0.000, Heswe = 0,000, Uncoap: B

This window dlsplays the settmgs on the local system (APOS Survey) and the remote
APOS. You can also monitor conversion from one set of inclinations/offsets to local
settings and replacement of onboard attitude values with data from a local attitude
source
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Local transceivers

Portable transceivers (HiPAP351P, uPAP or cPAP) can be added.

1. Enter the Configure and then Transceiver menu.

2. Press the Edit button and the following dialog will be displayed;

(3]

Tranzceivers - Right click to change

Al 1 : HiPAPI Port : HIFAP 351
R 2: HiPAPI Stbd : HIPAP 50
R 2 #h: HiPAP 351

Add transceiver .,

Rename transcemer ..

Cancel

3. Right click in the view for adding a local transceiver.

-

Transpeiver Data
ﬁ} Type
Transceiver Mo | ™ HiPAP 351 Portable
" LP&sP
Mame | " cPap
] | Cancel

-

Portable transceivers can be selected between the types shown in the previous dialog
box. A local transceiver can also be removed by selecting it and choose Remove

transceiver from the menu.

NOTE! A local transceiver should always be added after data transfer from the
onboard system has taken place. The data transfer may overwrite any local

transceivers.
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NOTE! The current version requires that the HIPAP SW must be installed and
configured manually on the survey system if a HiPAP 351 portable or a uPAP
system is being used.

Operation

The APOS Survey may be operated as any other APOS. See the online help for more
information.

Operators should be aware of the following:

* The same transponder can be used by both the onboard system and the APOS
Survey at the same time. This is convenient for example when calibrating a
transducer and monitoring the ROV position etc.

* The transponder has to be activated on both APOS systems. HiPAP will use the
parameters from the last activation. This means that if the on board APOS is used
for activation of a transponder with 3 second update rate, HiIPAP will start using
that. If the APOS Survey then activates the same transponder with 2 second
update rate, the HiPAP will switch to use this rate. It will still be active on the
onboard APOS, but the update rate will be higher and it will not be shown in the
settings.

* The first operator that deactivates a transponder will stop positioning of the
transponder. Again, this will not be shown on the other system, except for one will
lose positioning and get an alarm after some time. (This behaviour may be
changed in a future version of the software).

* APOS Survey can use options such as Cymbal and LBL without the vessel system
have the same options. You do not need to upgrade the vessel system to support
Survey options.

Automatic stop

The ASI program keeps track of all positioning activated from the APOS Survey. When
the ASI program is stopped on the vessel APOS, it will automatically disable all
positioning activated from the APOS Survey. The same will happen if the
communication between the vessel APOS and the APOS Survey stops. This means that
a quick way to disable/stop all APOS Survey activity is to stop the ASI program on the
vessel system. This could be used as an “emergency” stop for a DPO to block all APOS
Survey operations on the vessel system.
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Trouble shooting
1. Cannot connect to the vessel system.

Go through the installation steps and ensure that both the cabling and
software configuration is correct.

2. Trouble shooting sensor data.

e Step 1. On the vessel system ensure that the sensor data is received.

o For HiPAP sensors ensure the system is active and values are
present in the numeric view.

o For external sensors open Configure, External Interfaces.

o Right click on the sensor and click on show monitor window.

o Messages should display as data enters the system

e Step 2. In Survey ASI press start coms with vessel.

o Ensure that the status lights other than Time are green and a
connection is created.

o Double right click on the sensor. It will open a monitor window.

o Messages should display in the monitor window as they do on the
vessel APOS system.

e Step 3A. If no sensor data is received in Survey ASL

o Double right click the sensor in the vessel ASI.

o Ifno messages are visible.

o Rerun the setup steps on page 8 to ensure the correct adapter is
selected.

o If data is still not sent.

= Open ipconf.
* Ensure the Net A address is set to either 157.237.x.x or
172.21.x.x.
» Ensure that the multicast address is within 224.0.0.0 to
239.255.255.255. 232.23.xx.xx is the most common.
e Step 3B. If sensor data is received by survey ASI

o Check the sensor data in the same manner as was performed on
the vessel system either through numeric view or external
interfaces.

o If data is still not received.

= Open ipconf.

* Ensure the Net A address is set to either 157.237.x.x or
172.21.x.x.

» Ensure that the multicast address is within 224.0.0.0 to
239.255.255.255. 232.23.xx.xx is the most common.

o If data is received but not being accepted check the configuration
on the sensor and the enabled sensor formats.

o If the data has a time stamp check the system clock. Sensor data
with a significant difference in time will be rejected. See the Time
synchronisation from GPS. Section of the APOS help file to setup
time synchronisation.
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e If GPS data is received but the Global position remains at 0.
o Open System, Geographic positioning setup.
o Right click on the WGS84 option and set as presented.
This occurs when the position is outside the valid bounds for the
current geodesy.
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