SIMAC
Getting NMEA 0183 data into marine
vessel conning display:
A practical solution
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Challenge: SIMAC

How to get GPS data into the Ship b
Control and Monitoring system
??»

RS-422
NMEA 0183 protocol

Ethernet
OPC protocol

Ship Control System

N N Solution:
Q@ Q@ An OPC server



Links SIMAC

Below is a list of resources and technical information that forms the basis for this
data acquisition model

http://www.automationworld.com/view-1947 A NMEA to OPC Case story (From the real world)

hitp://www.nmea.org/ Official site for the NMEA organisation

http://vancouver-webpages.com/peter/ Peter Bennets GPS / NMEA page

http://www.kh-gps.de/nmea-fag.htm Klaus H. Hirschelmann GPS site

http://apsinformation.net/ GPS information website

http://www.salilsoft.nl  Sailsoft: A nice GPS simulator

hitp://www.kernelpro.com Software for virtual COM port

http://www.kepware.com/ User configurable OPC server

http://www.opcfoundation.org/ Official site for the OPC Foundation

http://www.interfacebus.com/Design_Connector RS422.htm! Information about EIA/TIA 422 (Ex RS422)

hitp://www.kep.com/ Demo SCADA software for creating the conning display




Preparing the PC

simAc

mad KernelPro and create virtual COM ports on your PC.

http://www.kernelpro.com/

At Kernelpro’s webpage you can download demo software, giving your PC virtual
com ports, which are useful for testing software.
Download, install and configure 2 interconnected virtual ports.
Port 2 and 4 are used in the following example.

T

-~

W KernelPro :: Advanced Virtual COM Port
File Edit Help

Shared portz | Client ports

Port 2 and 4 are connected
to each other

Local parts

@
Remave

Q& Help

u OM/OFF

"Local ports' tab allows you to wiew, create and delete local wirtual
COM port pairs connected with a virtual MULL-modem cable.

Port state:

ComMz
COr4

Bytes received:
i

32330

COw 2 zignal line:

L )

Opened (4300 8-N-1)
Opened (4200 8-M-1)

Bytes zent;

COM2 912551

COr4 0

=

R« TzD DTR RTS DSR CTS DCD R

COk4 signal lines

o & & @ 0

R« T=D DTR RTS DSR CTS DCD R




Download Sailsoft GPS Simulator SII!I&C

( T

n Sailsoft you can download a very nice GPS simulator.
The demo version is stopping after 50 NMEA sentences.
License fee is only 15 EUR. (december 2006).
http://www.sailsoft.nl

-

p7-4.3.1, Registered by: Claus W. Jensen

Position
Latitude Longitude

002° 59.731'S  144° 20.626'E

Setup
Screen

Course, Speed, Altitude

Courze Speed [knots] Alitude (meters]  Altitude [feet)

202°: 14 4 25,0 8201

kag.ar. UTC offzet UTC Date  UTC Time
0 0 hrs. 07-12-06  10:42:10

Trace
Screen
OFF

$GPRMC, 1042054, 0259.6410,5,14420.6610,E,014.0,202.0,071206,000. 0/ A
$GPRMC, 104206 4,0259.6590,5,14420.6540,E,014.0,202.0,071 206,000, 0w —
$GPRMC, 104207 £, 0259.6770,5,14420.6470,E,014.0.202.0,071 206,000. 0,4
$GPRMC, 104208 4, 0259.6950,5,14420.6400,E,014.0,202.0,071206,000. 0,4/
$GPRMC,104209,4,0259.7130,5,14420.6330,E,014.0,202.0,071 206,000. 04w~
$GPRMC104210,4,0259.7310,5,14420.6260,E,014.0,202.0,071 206,000, 04—
w

4

Clear
Trace
Screen

< |




Setup GPS simulator SII!I&C

Setup screen for the GPS simulator

GPS SWaulator Yersion 3.3.1, Registered by: Claus W. Jensen

SETLR [EFRRIEIErS
Latitude Longitude
|003° 00,775 5 [144° 20.220'E
Courze [True CMG] Speed [506G])
| 202 | 14
Magn. Var. UTC offset GPS hix quality
i E N
o o ™ GPS Fix
o f* DGPS Fi
Altitude [meters) Height ab WGS584 *
| 25.0 | B0.0 -
Comm zettings |
PDOP HDOP YDOP

(20 | 20 | 20

— MMEA szentences to zend
Tranzmit interval

|_-| i}secunds

¥ Checksum

[ $GPGLL I $GP
+* $GPRMC [
[ $GPYTG

Click "Comm settings”




Communication setup for the SIMAC
GPS simulator =

ﬂhowm communication setup is standard for GPS USF
NMEA 0183

Notice that the simulator will transmit on com port 2, which is
the one we virtual have connected to com port 4

-

= Communication Port Settings

Baud Rate
300 " BOO 1200 2400
i+ 4300 " 9600 14400 £ 19200
Data Bitz Stop Bitz Echa
7 i+ 8 1 2 { On =« Off
Barity LCom Paort Eloww Control
* Mone £ Caml f* Maone
0 f«" Lom2 " Hon/off
(~ Comd " RTS
® S ¢ Comd  Xon/RTS
Mote: Standard MMES zettings are:. - ——
baudrate 4200, 3 databitz, 1 stophit, Cancel i 0K
mopaity s




NMEA 0183 sentences

sivAc

the sentence

$GPRMC,112424,A,0345.3250,S,14402.8950,E,014.0{202.0

Trace
Screen
OFF

/Beavith analyzing the NMEA sentence,
In the NMEA 0183 everything is sent as ASCII characters (1byte pr.
character) and the sentence transmission is terminated by <CR><LF>
Define your OPC tag names, and find number of bytes and point of start in

T

-~

/

rse, Speed, Altitude
Speed [knots) Altibude [meters]  Altiude [feet)
14 3 250 820

b ag’var. UTC affzet UTC Date  UTC Time
0 0 hrs. 07-12-06  10:42:10

SEPRML, 1042054, 0253 £410,5.1 4420 6610.E,014.0,202 0,071 206,000 0. W= &

$GPRMC 104206.4,0259.6590,5,14420.6540,E,014.0,202.0,071 206,000.0 ™
$GPRMC 104207 4,0259.6770,5,14420.6470,E .01 4.0,202.0,071 206,000.0 ™
$GPRMC.104208.4,0259.6950.5.14420.6400.E.014.0,202.0,071 206,000.0,w*

$GPRMC.104209.4,0259.7130,5,14420.6330.E.014.0,202.0,071 206,000.0 ™
$GPRMC.10421004,0259.7310,5.14420.6260,E.014.0,202.0,071 206,000.0,w*

< ¥

b

Clear
Trace
Screen

,071206,000.0,W*7F

Example: "Course”
5 bytes, starts at place 48




Download Kepware's UCON server. SII!I!-‘C

/AtK/epware’s website you can download an evaluation packageof\
their U-CONServer, which is a user configurable OPC server, which
can be configured to read and write data from or to nearly any
communicating device.

-

Search Kepware 1

Suppott & Services

. Kepware Technologies, OPC Servers, OPC Bridging
Product SF:‘C‘I:Ilgh‘5|:|I‘twareJ OFC Redundancy Software,

- OPC Foundation Training

- ¥PS/IPC/ Drives A Reliable Solution ...

- C5IA Conference

- :
~Jc U-CONServer
Wwhen no off-the-shelf solution exists for connectivity to
your device, U-COMN can solve the problern. Build

O \
"& KEPServertEX powerful communication profiles then run them as
—

standard OPC items/tags with Kepware’s field-proven

Movember 17, 2006 OPC server.
V4,210,367

& number of enhancements and
fises are available with thiz ralease
of our KEPServerEx OPC server
suite, Cur GE Ethernet driver has

Follow these Steps to Success and solve that device
connectivity problem today.

been enhanced to support
GE PACSystems RX3i and RX7i
controllers, The driver and server

provides aptimal perfarmance far
OPC client applications by



Install OPC server

Install, and run the UCONServer from Kepware.
Click on “Click to add a channel”

= U-CON Proto pantitled.opf] (Demo Expires 01:30:50)

Eile Edit ‘iew Lsd

Ready

- q
&y
Tag Mame | Address | Data Type Scan Rate Scaling Description
b *
Dake Time Liser Mame SOurcE Event
< | >

Clients: 0 |Active tags: 0of O

sivAc



Create a communication SIMAC
channel

- Gve the new channel a proper name ﬁ
<! U-CON Protocol Server - = [

2l U Tools :':._-!:: \
[j = E]| éﬁ @Iiiﬁ B o f B
' E;? _liic

kto add & channel, 5Scan Rate Scaling I Diescripkion

New Channel - Identificatio®

e can be from 1 to 256
ygth.

ontain periods, double

quu:utatu:unx A with an underscore.

»
Channel name: —
| Date | Time
' |I3F'S_demd
0 07-12-z006 10:45:00
[ilbage I Meeste » I Annuller Hi=lp
A3 | &
|cClients: 0 |Active tags: Oof 0 5




Define your own driver

Select “User Configurable Driver”

[ Enable diagnostics

< Tilbage Measte =

r pau want to azsigh bo

Annuller

below contains the names of
A are inztalled on wour spstern.

Hi=lp




Set communication settings SIMAC
for your driver =

~1 N

Select the same Communication Port Settings as the
simulator.

Remember also to set the com port to the same as which is virtual
connected to the GPS simulator

\

Mew Channel - Communications

1D

Baudrate; |G

Drata bitg:

Parity:

Stop bitz:

Flows control: |N|:|ne j

[ Usze maodem [v Beport comm, emars

[ Usze Ethemet encapsulation

2.
Click

¢ Tibage Maeste » Annller Hizlp




NMEA 0183 is a single talker, SIMAC
multi listener protocol b

Mew Channel - Write Optimizations

fou can control how the server processes wites on
thiz channel. Set the optimization method and
wirite-to-read duty cycle below.

Mate: Wiiting only the latest value can affect batch
processing or the equivalent.

Optimization Method

" wihite all values far all tags

" wirite anly latest value for pon-boolean tags

Loty Cocle

Perfarm {10 =) wites for every 1 read

¢ Tilhage M asste » | Annller Hizlp
e

Click



Unsolicited? Yes, NMEA 0183 is SIMI- C
transmitting on time basis without .

request

(1

Set Receive timeout and
Dead time to a value greater
than the interval between
your NMEA sentences

N

If devices connected to this channel will be
zending unzolicited data, check the box below
and gpecify unsolicited mode parameters.

v Unzolicited mode

Fieceive timeout [ms);  |2000 —

Dead time [ms): (2000 —

K.ey length: 0

[ Log unzalicited message timeouts

< Tilbaoe le Meeste » | Anniller Hijzelp

. <Tibm
2.
Click




OK! Driver configured

New Channel - Summary

zawe the zettings for the new channel.

[ the following information is carect click Finizk' to

Mame: GPS_demo
Device Driver: User Configurable Driver
Diagnostics: Dizabled

Communications Parameters
Senal ID: COM 4

Baud Rate: 4800

[rata Bitz: &

Parity: M

Stop Bits: 1

Flaws Contral: Mone

Report Emors: Yes

Anniller

[>

[ £

Hijzelp




Add a device to the SIMAC
"GPS_demo” channel =

<= LJ-CON Protocol Server. - [untitled.opf *] (Demo Expires 01:10:23) |;||E|[Z|

File Edit Wiew Users Tools Help
OE  E « il 4 PP R
EPE_dEITID Tag Mame | Address | Data Twpe Scan Rate Scaling Description
'1||| Click ko add a device,
- N < >
CIICk | IIser Mame Source Ewent
0 07-12-2005—TorETT— Default User I-CON Protocol, .. Simulator device driver loaded successFully,
3 B
Ready Clients: O |Ackive kags: 0of O




The device must have a
unique name

New Device - Mame

A device name can be from 1 to 256 characters
it length.

Mames can not contain penods, double
quotations or start with an underscore.

_Device name;

|GF‘S_Sim

2.
Click

Meeste » Annuller Hizlp




Since this Is not a bus sSIMAC
communication protocol, Device ID -
IS not needed for NMEA 0183

New Device - ID

3

The device pou are defining may be mulidropped az
part of a netwark of devices. |norder to commuricate
with the device, it must be azsigned a unique 1D,

"'our documentation far the device may refer to this az
a "Metwork [D" or "Metwork. Address. "

Click \:
< Tilbage Heaeste » Annuller Hizlp




Request timeout

1

“Request timeout value”
Set the timeout value to a greater
value than the communication
rate, and the other values as

@wn .

The device you are defining haz communications timing
parameters that you can configure.

Connect timeout; zecands
Bequest timeout: 20000 <! pilisecaonds

Fail after |3 guCcessive imeouts

ol

Inter-request delay: |0 milizeconds




No device demotion needed! SII\‘{I!-‘C

New Device - Auto-Demotion

“'ou can demote a dewice for a specific period upaon
communications failures. During this time no read request
[writes if applicable] will be sent to the device. Demoting a

failed device will prevent staling communications with other
devices on the channel.

[ Enable auto device demohon on communication falures

.............
jiooo0 =

[Click R

—————————f o> | Amue Hiccl




Unsolicted Message Wait SIMAC
Time —
1 Y

Set the timeout value to a greater value than the

communication rate.

The tag “_UnsolicitedPcktRcvdOnTime” which is visible from

an OPC client, will be set to “1” if no sentence is received
ithin the “Wait Time”!

T

Unsolicited Message Wait Time E|

Determing the amaunt of time [me) the device
ghiould wait for unzolicited mezzage before
zetting the _UnsolicitedPcktRcyvdOnT ime
=ypztem tag.

W ait Time: |2EIEIE| El: ms

2.
Click

¢ Tibage MHeaeste » | Annller Hiz=lp




Wait to launch the '
. . SIMAC
Transaction Editor .

Transaction Editor

x]

ou muzt define all tags with the Tranzaction
E ditar. Configuration data for thiz device may be
pazzword protected if desired.

“'ou may launch the editor or add a password
nowe or at a later time from device properties.

| Add Pazaward |

Launch Tranzaction Editor

[Click

Annuller | Hizlp




The device “GPS_Sim” Is
configured, and now the OPC tags
need to be defined

sivAc

New Device - Summary

IF the Following settings are corect chek Finish' to begin
Lzing the new device.

Mame: GPS_Sim ~
Model: Default B
D:0

Request Timeout: 2000 ms
Fail after 3 attempts
|nter-Request Delay: 0 ms

Auto-Demation: Digabled

Unzalicited Meszage Wait Time: 2000

Channel Azzignment: GPS_demo

(%

[Click R

Annuller Hizlp




Channel and device in the SIMAC
OPC server .

Channel "GPS_demo" with the device
"GPS_Sim" should look like this

=2 J-CON Protocol Server - o Expires 01:05:51)

File Edit WYiew Users Tog

0w d « il v BREX S

=P GPS_demn - Taq Mame | Address | Data Type | Scan Rate | Scaling | Description

#7Click to add a static tag, Tags are not required, but are browsable by OPC dlisnts.

< >
Date Tirne | Lser Name Saurce | Ewvent
0 07-12-2006 10:48:00 Default User U-ZOM Protocol...  Simulator device driver loaded successFully.,
o7-12-2008 11:12:03 Defaulk User U-CoM Protocol,.. Starting User Configurable Criver device driver,
< >

Ready Clients: 0 |Active bags: 0of 0




Device properties SII\‘{I!-‘_C

=2 |J-CON Protocol Server - [untitled.opf *] (Demo Expires 01:05:34)
File Edit View Users Tools Help

D Zill 0| « & Bl X &y

= 'é-? GP3_demao Tag Mame | Address | Data Tvpe Scan Rate Scaling Descripkion

i

7 Click to add a static tag. Tags are nok required, buk are browsable by OPC clients,
Mew Tag...

Irpork C5Y,..
Expart C3W...

Cut Chel+x
Copy Chel+C
Deleke Del

Rightclick on the device, and
< select “Properties”

Properties. ..

Date Time User Mame | Source

@or1z2006 10400 Default User U-CONPr

'ﬂ' 07-12-2006 11:12:03 Default User U-COM Protocol,,. Starting User Configurable Driver device driver,

4 |

‘iew'edit the properties of the selected object, Clients: 0 |Ackive kags: 0aof 0

| W




Transaction Editor SII\‘{I!-‘_C

Device Properties

Tranzasfion Editar Unzolicited Meszzage Wait Time ]
General l Encapsulation | Timing ] Auta-Demation ]

Channel Azzign

M ame: GP
Driver: 1.

e | O€lect the “Transaction Editor” tab Device Properties X
FT General | Ethemnet Encapsulation ] Timitg ] Auto-Demation ]
Madel | - Trarizaction Editor l R —
1C: 0 _IZI Im

Iv Enable data callection [ Simulate Device | |
: | &dd Pazzwaord |
ak. | Annuller | | Hizelp
Launch Tranzaction Editor

2.
Launch the “Transaction Editor”

k. Anniller Hiz=lp




Tag Block SIM&C

% Device profile - User Configurable Driver

File Edt ‘iew Tools Help
O @ 4 d

| Step Command Tag Block properties

I

MNew Tag Group...

Mews Tag Block, ., Marne: 0
Mew Tag... GPAMLC Cancel
Initialize Scratch Buffer... Help
Initialize Global BuFfer. ..

Edit Dvynamic A3CII Farmat Table... \

2. )

Give the Tag Block a proper name. Since
1 the GPS simulator is set up for NMEA

R.ightclick on the device sentences of type RMC, | will call the
“GPS_Sim”, and select “New Tag block “GPRMC” because the definition of
Block” the single tags, is closely related to the

@order in the specific sentence type/




Tag Block defined SII!I&C

% Device profile - User Configurable Driver
File Edit Yiew Tools Help

I | dh by
- l]m GPS_Sim Step Cornrmand Yalue/Formak Descripkion
-

— Unsaliciked

Ready




Unsolicited - read commands SII!I&C

T Device profile - User Configurable Driver |Z||E|[z|
File Edit “ew Tools Help
(1 &m

= [|I|] GPS_Sim Skep Zommand Yalue/Faormat Description
=1 GPRMC
+— Unsolicited

Wrike Commands. ..

Read Response. ..

pdate Tag...

Read Commands. ..

Conditional Cormmands. .
Pracessing Comrmands. ..

[

1.
Highligt “Unsolicited”

2.
Right click in this area and select
“Read Response”

Creake a new Read Response command.




<Carriage return> SIMAC
<Line feed> =

Read Response command properties

Termination method

£ wWait far nurnber of bytes Cancel

* "Wai for shop characters

dud.

Help

Mumber of bytes:

ASCI characters: Stop characters:

013 0«00 "M <CR>»
010 Ox04 7 <LF:

Ox08 " <LF>
011 O<0B K <WT:
012 0«0C "L <FF»

013 00D "M <CR»
014 0=0E "M <50 << Bemove
W

|3

015 O«0F "0 <Sl»

Description;

|v Clear B buffer before read

<CR><LF>is in NMEA 0183 used for
@cating end of transmission

Iv Log timeout erraors




New Tag

¥ Device profile - User Configurable Driver,

File Edit Wew Tools Help

sivAc

LEX

I T X
- lm] GPS_Sim Zommand Yalue/Faormat Descripkion
ER="]cPrMC]

— Unsalicited

Highlight the Tag Block “GPRMC” and click
“New Tag”

Ready




Defining tags from NMEA SIMAC
b
sentences

‘ NMEA 0183 RMC sentence%_g

$GPRMC,112424,A,0345.3250,S,14402.8950,E,014.0,2{)2.0,071206,000.0,W*7F

\

Course
5 bytes starts at place 48

The Tag “Course” is a string consisting of 5
bytes which starts at byte 48




Defining the tag named

"Course”

Tag properties

|dentification

Mame: ||:|:|urse

D escription: |5hip CoLrze

Data properties

Drata bope: |5tring j
Format: [ASCI Sting [coc.. ] =]

i Format properties... |
Data length: & \

Client access: |Raad Orly j

]
Cancel

Help

_<|

String length:

Pad type:

&3

ASCII String format properties

—

sivAc

Set the properties for the
Tag “Course” as shown
here and then click “OK”

x]

OF.

Cancel

| Zeros [0430]

Parze termination method

-

Delimiter:

Pl

j Help

Read up to: bytez from frame end.

[~




Unsolicited- Update Tag SII!I&C

% Device profile - User Configurable Driver |Z||E|[z|

File Edit Wwiew Tools Help
[V em 6 &
= I]Il] GPS_Sim Step Command ‘alue/Format Cescription
—|- (] GPRMC 1 Read Response Stop after: Ox0D Ox04
] Course

— Unsolicited

Write Commands., .,

I
Read Response...
Update Tag...

Read Commands. ..

Conditional Commands., ..
Processing Commands. ..

1.
Highlight “Unsolicited”

_—

2.
Right click in this area and select
Create a new Update Tag command.
“Update Tag” —

N~ -




"Course” Tag SII\‘{I!-‘_C

Update Tag command properties

Tag
| Course j Cancel

D ata source

Help

auil,

* Bead buffer

Name: Course " Seratch buffer -
Data start byte: 48 C Glbalbuffer [

" Ewvent counter

[ Data starks at curent buffer poinker

Drata gtart byte:

48 =

Dezcription:




Update OPC server SII!I&C

1.
Click “Update Server”

% Device profile - Uz onfigurable Driver, Z”E'E'
File Edit Wew ~Zadle Help
3 %
- Im] GPS_Sim Step Cormmand Walue/Format Descripkion
~|-(m] GPRMC 1 Read Response Stop after: 0x00 0x04
€] Course z Update Tag Course

pmd | Insolicited

2.
Click “Yes”

User Configurable Driver,

[ ? This process is irreversighe
Are you sure you @ update server?

Ready




Apply and close SII\‘{I!-‘_C

Device Properties E'
General ] Ethernet Encapzulation ] Timing ] Auta-0emation ]
Tranzachion Editor l Unsolicited Meszage Wait Time ]
Click “Apply” and “Close” | |
| Add Pazswaord |

Launch Tranzaction Editar

Lk, Annuiller Anvvend Hiz=lp




Launch "Quick Client" SIMAC

<= LJ-CON Protocol Server. - [untitled.opf *] (Demo Expires 00:34:31)
File Edit Wiew Users Tools Help

PEAPMLOF o3 2EX AB%

]|
= Q-?' GPS_demo Tag Mame \ e55 | [aka Type Scan Rate Sicaling | Drescripkion
= |]I|] GRS _Sim iCourse 3 o Skring 100 Mone Ship course
| GPRMC

Launch the OPC “Quick Client”
to see if everything is working

< 3
Date Time | Iser Mame Source | Event
0 07-12-2006 10:48:00 Defaul: User IJ-COM Protocol, .. Simulator device driver loaded successFully,
'ﬂ' 07-12-2006 11:12:03 Defaul: User IJ-COM Protocol, .. Starting User Configurable Driver device driver,
'ﬂ' 07-12-2006 11:42:07 Defaul: User IJ-COM Protocol,,. Completed automatic tag generation For device 'aPS_demo.@PS_Sim'
£ [ »

Ready Clients: 0O |Active kags: 0of O




Confirm Simulator value with sSIMAC
"Quick Client" output )

OPC Quick Client - Ikke-navngivet *
File Edik ‘ew Tools Help

D e cea dh P
- :ﬁ KEPware, -0k Item ID Data Tvpe Walue Timestamp | Cuality IUpdate Counk
_ystem €GPS _derno, GPS_Sim. GPRMC, Course  Skring 1227 11:44:28: 796 Good 10

GPS_demo, _Swskem
GPS_demo,GPS_Sim

GPS_demo, GPS_Sim. _Swstem
3 GPS_demo.GPS_Sim.GPRMC

EBiE 2 Eien; YES! Communication is OK, A
0 07-12-2006 11:43:39 Added group 'GPS_demo. GPS_Sim' to 'KEPware, U .

€ o7-12-2008 11:43:39 Added 18 items to group 'GPS_demo.GP5_5m, 5  WE are actu aIIy Sal Ilng 122.7°

'ﬂ' 07-12-2006 11:43:39 Added group 'GPS_demo. GPS_Sim, GPRMC o 'KE at the moment N
&% n7-17-7006 11:43:39 addrd 1 iterns ba arann SPS . demio GPS Sim'. M

Ready Ttem Count: 51




Conning display SII!I!-‘C

* Final step is creating the ships conning display in the
SCADA software, and animating the objects by
connecting them to the OPC tags defined in the
Kepware OPC server

fra— ey GAY P
[ |_ i = N [ @ = S VS | O07Ff  wm
o | - Tars s S0 e Temmwoe | 0000ET
T R T T N e smgmege (0293
il = AT F1
=n Trat iy | -]
3 [ e S
= g . - e
[ - e Ll MFD-A
‘58 : 4 s e [T TS
. o]
m i L] b1
W _
Con sar
| = TEa m
= = — ™ R0
—_— FRNFVERNE | SRR

Source: www.kongsberg.com .



