Radiolokacija 6

Instalacje radaréw na statkach, zasady BHP,

dokumentacja radaru, diagnostyka,
urzadzenia wspolpracujace




Wymagania IMO dotyczace

wyposazenia radarowego
Resolution MSC.192(79)
(adopted on 6 December 2004)
,<Adoption of the revised performance standards
For radar equipment”



Wtasciwosci wskaznikow w zaleznosci
od wielkosci i typu statkow

Wielkos¢ statku / jednostki <500 gt | 500 gt to <10,000 gt | Wszystkie statki
oraz HSC<10,000 gt | 210,000 gt

Minimalna $rednica obszaru 180 mm 250 mm 320 mm

roboczego

Minimalne rozmiary ekranu 195 X 270 X 270 mm 340 X 340 mm
195 mm

Automatyczna akwizycja - - Yes

obiektow

Minimalna liczba obiektoww 20 30 40

akwizycji

Minimalna liczba aktywnych 20 30 40

obiektow AIS

Minimalna liczba u$pionych 100 150 200

obiektow AIS

Manewr probny - - Yes



Application of these standards - definitions

Acquisition of a radar target Process of acquiring a target and initiating its tracking

Acquisition/activation zone A zone set up by the operator in which the system should automatically acquire
radar targets and activate reported AIS targets when entering the zone

CPA/TCPA Closest Point of Approach / Time to the Closest Point of Approach: Distance to
the closest point of approach (CPA) and time to the closest point of approach
(TCPA). Limits are set by the operator related to own ship



Application of these standards - definitions

Course Over Ground (COG) Direction of the ship’s movement relative to the earth, measured on board the
ship, expressed in angular units from true north

Course Through Water (CTW) Direction of the ship’s movement through the water, defined by the angle
between the meridian through its position and the direction of the ship’s
movement through the water, expressed in angular units from true north

Display modes Relative motion: means a display on which the position of own ship
remains fixed, and all targets move relative to own ship.
True motion: a display across which own ship moves with its own true
motion.



Application of these standards - definitions

Display orientation North up display: an azimuth stabilized presentation which uses the gyro
input (or equivalent) and north is uppermost on the presentation.

Course up display: an azimuth stabilized presentation which uses the gyro
input or equivalent and the ship’s course is uppermost on the presentation at
the time of selection.

Head up display: an unstabilized presentation in which own ship’s heading is
uppermost on the presentation.



Application of these standards - definitions

EPFS Electronic Position Fixing System

ERBL Electronic bearing line carrying a marker, which is
combined with the range marker, used to measure range and bearing from
own ship or between two objects

Evaporation duct Alow lying duct (a change in air density) that traps the radar energy so that it
propagates close to the sea surface. Ducting may enhance or reduce radar
target detection ranges.



Application of these standards - definitions

Latency The delay between actual and presented data
Lost tracked target Target information is no longer available due to poor, lost or obscured
signals. The target is displayed by a ,,lost tracked radar target” symbol

Maps/Nav lines Operator defined or created lines to indicate channels, Traffic Separation
Schemes or borders of any area important for navigation

Radar (Radio direction and ranging). A radio system that allows the determination
of distance and direction of reflecting objects and of transmitting devices



Application of these standards - definitions

Radar beacon A navigation aid which responds to the radar transmission by generating a
radar signal to identify its position and identity.

Radar detection false alarm The probability of a radar false alarm represents the probability that noise will
cross the detection threshold and be called a target when only noise is present

Radar target Any object fixed or moving whose position and motion is determined by
successive radar measurements of range and bearing



Application of these standards - definitions

Radar target enhancer An electronic radar reflector, the output of which is an amplified version of
the received radar pulse without any form of processing except limiting

Reference target Symbol indicating that the associated tracked stationary target (e.g. a
navigational mark) is used as a speed reference for the ground stabilization

Relative bearing Direction of a target’s position from own ship’s reference location expressed
as an angular displacement from own ship’s heading

Relative course Direction of motion of a target relative to own ship’s direction. (Bearing).



Application of these standards - definitions

Relative motion Combination of relative course and relative speed
Relative speed Speed of a target relative to own ship.s speed data
Rate of turn Change of heading per time unit
SART Search And Rescue Transponder

SDME Speed and Distance Measuring Equipment



Application of these standards - definitions

Selected target A manually selected target for the display of detailed alphanumeric
information in a separate data display area. The target is displayed by a
~Selected target” symbol.

Stabilization modes Ground stabilization: Display mode in which speed and course
information are referred to the ground, using ground track input data, or
EPFS as reference.

Sea stabilization: Display mode in which speed and course information are
referred to the sea, using gyro or equivalent and water speed log input as
reference



Application of these standards - definitions

Speed Over Ground (SOG) Speed of the ship relative to the earth, measured on board of the ship.

Speed Through Water Speed of the ship relative to the water surface

Suppressed area An area set up by the operator within which targets are not acquired.

Target swap Situation in which the incoming radar data for a tracked target becomes
incorrectly associated with another tracked target or a non-tracked radar
echo.

Target’s predicted motion Prediction of a target’s future course and speed based on linear extrapolation

from its present motion as determined by past measurements of its range and
bearing on the radar.



Application of these standards - definitions

Target Tracking (TT) Computer process of observing the sequential changes in the position of a
radar target in order to establish its motion. Such a target is a Tracked Target.

Trails Tracks displayed by the radar echoes of targets in the form of an afterglow.
Trails may be true or relative

True bearing Direction of a target from own ship’s reference location or from another
target.s position expressed as an angular displacement from true north

True course Direction of motion relative to ground or to sea, of a target expressed as an
angular displacement from north.



Application of these standards - definitions

True motion Combination of true course and true speed
True speed Speed of a target relative to ground, or to sea
Vector modes True vector: Vector representing the predicted true motion of a target,

showing course and speed with reference to the ground.

Relative vector: Predicted movement of a target relative to own ship’s
motion.



Operational requirements for the radar system

Radar Sensor Requirements
- Radar systems of both X and S-Bands are covered in these performance standards:
X-Band (9.2-9.5 GHz) for high discrimination, good sensitivity and tracking performance; and

= S-Band (2.9-3.1 GHz) to ensure that target detection and tracking capabilities are maintained in varying and
adverse conditions of fog, rain and sea clutter.



Operational requirements for the radar system

Radar Range and Bearing Accuracy

The radar system range and bearing accuracy requirements should be:

«  Range - within 30 m or 1% of the range scale in use, whichever is greater;
« Bearing - within 1°.



Operational requirements for the radar system

Detection in Clear Conditions

In the absence of clutter, for long range target and shoreline detection, the requirement
for the radar system is based on normal propagation conditions, in the absence of sea
clutter, precipitation and evaporation duct, with an antenna height of 15 m above sea
level.

Based on:
- an indication of the target in at least 8 out of 10 scans or equivalent; and
- a probability of a radar detection false alarm of 104,

the requirement contained in following table should be met as specified for X-Band and
S-Band equipment.

The detection performance should be achieved using the smallest antenna that is supplied with the
radar system.

Wykrywanie w dobrych warunkach pogodowych

Przy braku zakl6cen wywolanych opadami oraz falami morskimi, w normalnych
warunkach propagacji, oraz z antena umieszczona na wysokosci 15 m powyzej poziomu
morza.

Biorgc pod uwage:

- wskazywanie echa w co najmniej 8 na 10 sondowan

- prawdopodobienstwie falszywego wykrycia rowne 104

Wymagania zawarte w ponizszej tabeli powinny by¢ spelnione jak wskazano dla radaréw X i S.
Sprawno$¢ wykrywania powinna by¢ osiggnieta z wykorzystaniem najmniejszej anteny dostarczane;j
z systemem radarowym.



Minimum detection ranges in clutter-free conditions

Target Description Target Feature Detection Range in NM(6)

Target description(5) Height above sea X-Band NM S-Band NM
level in metres

Shorelines Rising to 60 20 20

Shorelines Rising to 6 8 8

Shorelines Rising to 3 6 6

SOLAS ships (>5,000 10 11 11

gross tonnage)

SOLAS ships (>500 5.0 8 8

gross tonnage)

Small vessel with radar 4.0 5.0 3.7
reflector meeting IMO
Performance Standards

(1)

Navigation buoy with 3.5 4.9 3.6
corner reflector(2)

Typical Navigation buoy 3.5 4.6 3.0
(3)

Small vessel of length 2.0 3.4 3.0

10 m with no radar
reflector(4)




Wykrywanie w ztych warunkach

pogodowych

« W zlych warunkach pogodowych zasiegi
wykrywania obiektow z powyzszej tabeli ulegna
zmniejszeniu

- Stopien zmniejszenia powinien by¢ opisany w
instrukcji uzytkownika danego radaru

= Lekki deszcz (4 mm / godz.) oraz przy ciezkich
opadach (16 mm /godz.)

» Stanie morza 215
= Kombinacji powyzszych



Rozroznialnosc - discrimination

» Rozrbéznialno$¢ powinna by¢ sprawdzana na
zakresie 1.5 Mm lub mniejszym w drugie;j
polowie zakresu
= Promieniowa — dwa punktowe obiekty w
odleglosci 40 m powinny by¢ wyswietlone jako
oddzielne echa

= Katowa — dwa obiekty punktowe, oddzielone
katem 2.5° powinny by¢ wySwietlone jako
oddzielne echa.



Kotysanie i kiwanie / roll and pitch

» Skuteczno$¢ wykrywania obiektow przy pomocy
sprzetu radarowego nie powinna by¢ istotnie
ograniczona, przy kolysaniu i kiwaniu wlasnego
statkudo +/-10°



Sprawnosc radaru

« Powinien by¢ dostepny wskaznik zapewniajacy
uzytkownika o prawidlowej pracy radaru w
przypadku braku ech.

- Powinny by¢ zapewnione Srodki (reczne lub
automatyczne) umozliwiajgce okreslenie czy nie
nastapil spadek wykrywalnosci radaru w
porownaniu ze stanem podczas instalacji.



Kreska kursowa / heading line (HL)

- Powinna by¢ zabezpieczona mozliwos¢
elektronicznego wyregulowania HL z
dokladnoscia do 0.1°

» W przypadku mozliwos$ci wyboru anteny zmiana
w namiarach (bearing offset, heading skew)
powinna by¢ automatycznie kompensowana.

- Powinna istnie¢ mozliwo$¢ czasowego wylaczeni
HL (moze byc¢ to polaczone z innymi
oznaczeniami graficznymi)



Decentrowanie / off-centering

» Decentrowanie powinno by¢ mozliwe w kazdym
kierunku w promieniu co najmniej 50% do 75%
obszaru roboczego.



SN.1/ Circ. 243/Rev.1 of 2014-05-23

Guidelines for the Presentation of Navigation-related Symbols,
terms and abrreviations

Wytyczne do prezentacji symboli (...) zwigzanych z nawigacjg

« These guidelines apply to all shipborne navigational systems and
equipment. The symbols listed in the appendix should be used for the
display of navigation-related information to promote consistency in the
symbol presentation on navigational equipment.

« The symbols listed in the Appendix should replace symbols which are
currently contained in existing performance standards. Where a standard
symbol is not available, another symbol may be used, but this symbol
should not conflict with the symbols listed in the appendix.

« Wytyczne te majg zastosowanie do wszystkich statkowych systemow 1
urzadzen nawigacyjnych. Symbole wymienione w zataczniku powinny byc¢
uzywane do wyswietlania informacji nawigacyjnych, w celu ujednolicenia
ich prezentacp W wyposazemu naw1gacyjnym

* Symbole wymienione w zatgczniku powinny zastgpi¢ symbole, ktore sa
stosowane w oparciu o obecne istniejgce standardy. Jezeli standardowy
symbol nie jest dostgpny, moze by¢ uzywany inny, ale nie powinien ¢
kolidowac¢ z symbolami wymienionymi w zalgczniku.



Own ship symbols

Topic Syvmbol Description

Double circle, located at own ship’s reference position.

Use of this symbol 1s optional, if own ship position 1s

Own ship © shown by the combination of Heading Line and Beam
Line.

True scale outline located relative to own ship’s
Own Ship True /"“ reference position, oniented along own ship’s heading.

scale outline
(.-/ Used on small ranges/large scales.

1. Statek wlasny- podwojny okrag zlokalizowany w punkcie odniesienia.
Uzywanie tego symbolu nie jest obowigzkowe, jezeli pozycja statku jest
okreslana przez kreske kursowg 1 lini¢ trawersowg

2. Odwzorowanie zarysu- Zarys statku w prawdziwej skali, zgodny z punktemg¢=
odniesienia, zorientowany wzgledem kursu. Uzywany na matych zakresach’/

przy duzej skali. o



Own ship symbols

Cross, located on a true scale outline of the ship at the
physical location of the radar antenna that 1s the current
source of displayed radar video.

: . Solid line thinner than the speed vector line style. drawn
Own Smul,), eHeadlng / to the beaning ning or of fixed length. if the bearing nng
1s not displayed. Onigin 1s at own ship’s reference point.

Own Ship Radar Y=
Antenna Position

1.Umiejscowienie anteny statku- krzyz zlokalizowany w miejscu anteny statku,
ktora jest zrodtem obrazu radarowego
2. Kreska kursowa - ciensza linia niz wektor predkosci, rysowana do skali

namiarowe] lub o stalej dlugosci, jezeli skala namiarowa nie jest
wyswietlana. Poczatek w punkcie odniesienia statku (CCRP)

w-s



Own ship symbols

Own Sll:;l: Deam Solid line of fixed length; optionally length vanable by
operator. Midpoint at own ship’s reference pomnt.

- Dashed line — short dashes with spaces approximately
- twice the line width of heading line.

Time increments between the onigin and endpoimnt may
Own Ship Speed e optionally be marked along the vector using short
vector P L g intersecting lnes.

- To mdicate Water/Ground stabilization optionally one
arrowhead for water stabilization and two arrowheads for
ground stabilization may be added.

1. Linia trawersu - linia ciagta o statej dtugosci, lub opcjonalnie zmieniana

przez operatora. Srodek w CCRP

2. Wektor predkosci - Linia kreskowana, krotkie kreski z przerwami ok. 2xHL;
przyrost czasu; oznaczenie stabilizacji wzgledem dna/wody moga by¢ dod_an'e”‘“'l -
strzatki:jedna / dla wody, dwie dla stabilizacji wzgledem dna :



Own ship symbols

Own Ship Path

— W — . » » .y q
prediction — A curved vector may be provided as a path predictor.

: Thick line for primary source. Thin lne for secondary
Own Ship source.
Past Track /\—.__

Optional time marks are allowed.

e Przewidywana $ciezka ruchu — zakrzywiona linia wektora
wskazuje przewidywany ruch statku

* Przebyta droga - mozna na nich wiaczy¢ znaczniki czasu



Tracked radar target symbols

Topic Syvmbol Description
Solid filled or unfilled circle located at target position.
The course and speed vector should be displayed as
dashed line. with short dashes with spaces approximately
- twice the line width
Tracked Target @, - 1Ce e wid.
including Optionally, time mcrements, may be marked along the
Dangerous Target vector.
For a “Dangerous Target”, bold, red (on colour
display) solid circle with course and speed vector.
flashing until acknowledged.
Circle segments 1n the acquired target state.
Target in _ o _ _
Acquisition State 7\ For automatic acquisition. bold circle segments, flashing
A and red (on colour display) until acknowledged.
\ "

1. Obiekt sledzony (rowniez obiekt niebezpieczny) — okrag (linia ciggta)
zlokalizowany na pozycji celu. Kurs 1 szybkos¢ jest wyswietlany jako linia
przerywana. Opcjonalnie przyrost czasu moze by¢ zaznaczony wzdtuz

wektora. Obiekt niebezpieczny — pogrubiony, czerwony okreg z wektorem -
predkosci 1 kursu, migajacy do chwili potwierdzenia. P
2. Cel w stanie akwizycji - przerywany okrag. Dla automatycznej akWIZyCJl
pogrubiony okrgg migajacy 1 czerwony do potwierdzenia -



Tracked radar target symbols

Lost Target ﬁ Bold lines across the circle. flashing until acknowledged.
r j - - - . -
-
Selected Target @ :1 sg{g,a:; u;d;lmted by its corners centred around the

Target Past - L
Positions . @ Dots, equally spaced by time.

Large R adjacent to designated tracked target.

Tracked Reference _
Target Multiple reference targets should be marked as R1. R2.
E3, etc.

1. Zgubiony obiekt- linie ciggle skrzyzowane na okrggu, migajacy do
potwierdzenia

2. Wybrany obiekt- kwadrat wskazujacy tylko z naroznikami wycentrowany
wokot symbolu celu _

3. przeszie pozycje obiekt - kropki roztozone w czasie
4. Sledzony obiekt odniesienia



AIS target symbols

Topic Symbol Description

An 1sosceles, acute-angled tniangle should be used. The

tnangle should be onented by heading. or COG if

AIS Target heading nussing. The reported position should be
(sleeping) d located at centre and half the height of the tnangle. The

symbol of the sleeping target should be smaller than that

of the activated target.

1. Obiekt AIS (uspiony)- Trojkat zorientowany wierzchotkiem zgodnie z
kursem obiektu, lub COG jezeli brakuje kursu. Pozycja podana powinna
by¢ zlokalizowana w srodku 1 w polowie wysokosci trojkata. Uspiony

obiekt powinien by¢ mniejszy niz aktywny obiekt. AR



An 1sosceles, acute-angled tnangle should be used. The
/ tnangle should be onented by heading, or COG 1if

AIS target symbols / heading missing. The sepasted position shouid be
V4 located at centre and half the height of the tniangle.

/ The COG/SOG vector should be displayed as a dashed
line with short dashes with spaces approximately rwice
7 the line width. Optionally, time mcrements may be

7 marked along the vector.
Activated AIS /

Target The heading should be displayed as a solid lne thinner
Including 4 than speed vector hne style, length twice of the length of
the tnnangle symbol. Ongin of the heading line 15 the
apex of the tnangle.

- The tum should be mdicated by a flag of fixed length
“ = added to the heading line.

A path predictor may be provided as curved vector.

Dangerous Target

For a “Dangerous AIS Target™, bold, red (on colour
display) solid tnangle with course and speed vector,
flashing until acknowledged.

1. Aktywny obiekt AIS (rowniez obiekt niebezpieczny)- Trojkat zorientowany
wierzchotkiem zgodnie z kursem obiektu, lub COG jezeli brakuje kursu. Pozycja
podana powinna by¢ zlokalizowana w srodku 1 w potowie wysokosci trojkata.
Wektory COG/SOG powinny by¢ wyswietlane jako linie przerywane. Zwrot
powinien by¢ zaznaczony linig prostopadta do kursu. Przewidywana droga =4
obiektu zaznaczona jest zakrzywionym wektorem.

Dla niebezpiecznego obiektu pogrubiony, czerwony kolor kregu z pre;dkoscw; 1
kursem migajacy, az do chwili potwierdzenia.




AIS target symbols

A true scale outline may be added to the triangle

/ symbol. It should be:
AIS Target — True Located relative to reported position and according to
Scale Outline reported position offsets, beam and length. Onented

along target’s heading.

Used on low ranges/large scales.

/7
Selected t t A square indicated by 1ts corners should be drawn
pas s r around the activated target symbol.
LY

1.0Obiekt AIS z rzeczywistg obwiednig. Zarys statku w
prawdziwej skali moze by¢ dodany do trojkata, zgodnie z
punktem odniesienia, zorientowany wzgledem kursu. Uzywany
na duzych skalach.

2. Wybrany obiekt- kwadrat tylko z wierzchotkami powinien, o
by¢ wycentrowany wokot aktywowanego symbolu obiektu

]



AIS target symbols

Trangle with bold solid cross. The triangle should be
onented per last known value. The cross should have a
fixed onentation. The symbol should flash until

Lost target acknowledged.
The target should be displayed without vector. heading
and rate of tum indication.

-
-
L '
Target Past V/ .
Positions . Dots. equally spaced by tume.
?
®

1. Zgubiony obiekt- tréjkat przekreslony liniami cigglymi. Powinien
by¢ zorientowany zgodnie z ostatnimi znanymi parametrami. Znak
miga, az zostanie potwierdzony. Obiekt powinien by¢ wyswietlany bez
wektorow. AP
2. Ostatnie pozycje celu- Kropki w odlegto$ciach czasowych

]



AIS target symbols
AIS Search and ,/< A circle contamng a cross drawn wath
SINCe \ : solid lines
Transmitter = '
(AIS-SART)

AIS SART



Other symbols

Topic Syvmbol Description

AIS Based AtoN Diamond with crosshair centred at reported position.

(Shown with chart symbol. Chart symbol not required
for radar.)

Real Position of
Charted Object

AIS Based AtoN
Diamond with crosshair centred at reported position.

Virtual position

1. Pozycja oznakowania nawigacyjnego na podstawie depeszy
AIS: romb z krzyzem w srodku. (Widoczna z symbolem z

mapy, symbol nie jest wymagany dla radaru) :
2. Pozycja wirtualnego oznakowania nawigacyjnego - romb z .o
krzyzem w srodku, wysrodkowana w podanej pozycji.



Other symbols
Monitored Route G- - e' ~ Dashed bold line, waypoints (WPT) as circles.
L
Planned or G """""" O-., Dotted line, WPT as cucles.
Alternate Route ea,,

1.Monitorowana trasa- linia przerywana, punkty drogi sa okregami
2.Planowana trasa- linia kropkowana WP sa okregami



Other symbols
Trial Manoeuvre T Large T on screen.
Simulation Mode S Large 5 on screen.

1 Crosshair (two alternatives, one with open centre).
Cursor -

1. Planowanie manewru- duze T na ekranie
2. Tryb symulacji- duze S na ekranie

3. Kursor- krzyz (dwie alternatywy zamkniety 1 z otwartym
srodkiem oA



Other symbols

Range Rings Sold circles.
Cizcle,
Variable Range o o
Markers (VRM) Aclldﬁmnal VERM should be distinguishable from the
prumary VEM.
Dashed line.
Electronic Bearing . o
Lines (EBL) Addinonal EBL should be disunguishable from the
prumary EBL.

1. Kregi odlegtosci- state okregi
2. Ruchomy krag odleglosci
3. Elektroniczna linia namiarowa- linia przerywana



Other symbols
Topic Symbol Description
Acquisition/ Solid line boundary for an area.

Activation Area

Event Mark Z Rectangle with diagonal line, clarified by added text

(e.g. “MOB” for man overboard cases).

1. Obszar akwizycji- stata linia wokot wybranego obszaru

2. Znak zdarzenia- Prostokat z przekatna 1 dodanym tekstem np.
cztowiek za burtg



Diagnostyka radaru

Monitor mocy ®

Rezonator echa

Antena

Nadajnik

N/O

Impuls spustowy / trigger

Impuls spustowy /
trigger

Odbiornik

Sygnal wideo

zasilanie

Kreska kursowa/headung marker

Wskaznik

Obrot / rotation




Rezonator echa / RX monitor

Antena / aerial

Rezonator echa / echo box

d=k%

Nadajnik / transmitter



Rezonator echa / RX monitor

Antena / aerial

f
Rezonator echa / echo box
VAVAVAVS %
h

=1L
2

Nadajnik / transmitter



Rezonator echa / RX monitor

Antena / aerial

i

Rezonator echa / echo box

P
| N/ A
J\/ \/ \/ /\/\/\/\/\M/\/\/\M/\/\/\/\/\/\Anmm ; ;
- " Minimalny wykrywalny poziom sygnatu t

Nadajnik / transmitter



Rezonator echa / RX monitor

P
{"q.
IR
,‘w‘.".“.:"Ef\;"‘.f\3‘.;"-;'::-5:;::« e
‘ t

Stoneczko

Sprawdza zar6wno
tor nadawczy jak i
odbiorczy




]
Monitor mocy/ TX monitor

« NajczeSciej jest to szklana tuba wypeiniona gazem
obojetnym — neonem — zawierajaca dwie oddzielne
metalowe elektrody,

- Neon zachowuje sie jak izolator, ale w momencie
poddania go promieniowaniu fali radiowej o
odpowiedniej mocy, zostaje zjonizowany 1 staje sie
przewodnikiem,

- Neondéwka ta montowana jest w poblizu anteny
radarowej w kierunku rufy, tak aby moglta by¢
poddawana promieniowaniu podczas kazdego obrotu
anteny,

« W chwili wlgczenia monitora mocy do elektrod podane
jest odpowiednie napiecie elektryczne i w momencie
przeptywu pradu powstaje sygnat wizyjny przekazany do
wskaznika 1 wySwietlony w postaci charakterystycznego
echa ,Sliwki”.



Monitor mocy/ TX monitor

Sliwka

Sprawdza tor
nadawczy




Performance monitor

- Polaczenie wynikow testu uzyskanych za pomoca
rezonatora echa oraz monitora mocy.

- Niekoniecznie wySwietlane w postaci sloneczka i
sliwki.



Performance monitor

Transmitter: normal

Receiver: normal

Transmitter: 3 dB loss
(Transmitter system has lost a
half of initial power. Suspect
magnetron and feeder system.)

Receiver: normal

Transmitter: 3 dB loss
(Transmitter system has lost a
half of initial power. Suspect
magnetron and feeder system.)

Receiver: 3 dB loss (Receiver
has lost a half of initial
sensitivity. Suspect receiver
front end, water ingress in
feeder system, etc.)




Test poszczegolnych komponentow
radaru

FR-2105 TEST

1294
FR-2105 TEST MAIN 0350149102 OK OK
ARP 000000000 XX XX XX 000t
::“ DSP 0000000008 XX XX XX
wp :”“ RP mmmmm
BAT xx o DRAM
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Urzadzenia wspotpracujace z radarem
nawigacyjnym
« ECDIS (out)

= Obraz radarowy
= Obiekty Sledzone



Urzadzenia wspotpracujace z radarem
nawigacyjnym

« VDR (out)

= [...]JDane radarowe: obrazy radarowe z wybranymi
znacznikami pomiarowymi, uzytymi symbolami, mapami
elektronicznymi itp.[...]

= Czas zapisu co najmniej 30 dni / 720 godzin (long-term
recording medium), co najmniej 48 godzin (fixed i
floating recording medium).

» Starsze dane moga by¢ nadpisywane przez nowe.

= Rejestrowanie powinno by¢ ciaggle. W razie awarii
zasilania przez kolejne 2 godziny trwa rejestracja audio z
mostka, korzystajac z awaryjnego zasilania VDR, po, czym
nastepuje automatyczne zatrzymanie nagrywania.



Urzadzenia wspotpracujace z radarem
nawigacyjnym
« AIS (in)

= Informacje o obiektach AIS



Urzadzenia wspotpracujace z radarem
nawigacyjnym
- Pozostale urzadzenia nawigacyjne (in)

= Pozycja,

s Glebokosc,

= Kurs,

= Itp..



Urzadzenia
wspotpracujace
Z radarem
nawigacyjnym

Chapter 9 Digital interface
(IEC 61162-1 Edition 1 and Edition 2)

1. /O Sentences of Channel 1
Input

BWC, BWR. DBT. DPT. GGA. GLL, MWV, RMA. RMB. RMC. RTE, VDR.WPL. ZDA,
VTG (R-only)

Output
OSD (every 3s), RSD (3 5)

2. 1/0 Sentences of Channel 2

Input

VBW. VHW, HDT

NOTE

Channel 2 serial port may be connected with a multiplexer mterface box IF-2300 to feed Own
Ship speed, and Heading data.

3. /O Sentence of Channel 3
Output
TTM (every 10 s when acquinng 10 targets)

4. Serial Signal /O Circuit
See succeeding page.

NOTE: VDR is connected to the radar display unit via an optional infegral interface board.

5. Sentence Description
See page 9-3 and affer.

A Sentence without checksum will not be accepted as a proper data.



Urzadzenia
wspotpracujace
Z radarem
nawigacyjnym

Description of Sentence

Channel 1 Input
BWC - Bearing and distance to waypoint - great circle

Waypaint ID — Mode indicator (A/DIEMSIN) *1
Distance, naufical miles Checksum

Bearing, degrees magnefic*2 _I |

F-BWC, hhmmess.ss, 111111, a, ywyyy- vy, a8, =x, T, xx, M, x.x, M, c—c a*hh=CR=<LF>

Bearing, degrees true
Waypoint longitude, EAW
L Waypoint latitude, NS
b—— UTC of observation *2
*1: Editicn 2 only, *2: Mot used

BWR - Bearing and distance to waypoint - thumb line

Time (UTC) and distance and bearing to, location of, a specified waypoint from present position. 3-BWR
data is calculated along the rhumb line from present position rather than along the great circle path.
Waypoint ID — Mode indicator (A/DVEMISM) *1
Distance TO WPT, nautical miles Checksum
Bearing, degrees magnefic*2 ‘
I

I
$-BWR, hhmmss.ss, 1111.11, a, Cwy, A, xx, T, 0, M, x.x, N, c—c¢ a*hh=CR=<LF=>

Bearing, degrees true
Waypoint longitude, EAW
Waypoint lafitude, NS
—— UTC of observation *2
*1: Editicn 2 only, *2: Mot used

Note: The mode indicator character “a”™ has been defined as follows.
A= Autonomous mode
D= Differential mode
E= Estimated (dead reckoning) mode
M= Manual input mode
5= Simmlator mode
W= Data not valid



Urzadzenia
wspotpracujace
Z radarem
nawigacyjnym

Channel 1 output

RAOQSD - Own ship data
FRAOCSD XA K 8X X80 %1 K 8 hh<CR=<LF=
Checksum
Speed units, KINIS {M-type only)
Vesszel set (degrees true), drift (spead)
——\essel speed (See below)

——%eszel course (degrees true), Course reference (See below)
Heading (degrees true), Heading status (A = data valid, V' = data invalid)
Reference systems (speed course)

B: Botom tracking log

M: Manully entered

W Water referenced

R: Radar tracking (of fixed target)

P: Positing system ground reference

RARSD - Radar system data

FRARSD w0 5 00 0 3030 00 0K ) 0 % 3 a*hh=CR=<LF=

U Checksum
Display rotation (C = course-up), H = head-up,
M = north-up)

Range units (K = km, N = nautical miles, 5 = statute
miles) (M-type only)

Range scale in use (0125 - 120 nautical miles)

= Cursor range and bearng from own ship (0,000 - 999.9
nautical miles, 0.0 - 359.9%)

— Bearing line 2 (EBL2) (0.0 - 359.9%)
— Yariable range marker 2 range (VREM2) (0.000 - 9999 nautical miles)

—— 0rigin 2 range and bearng from cwn ship (0.000 - 9999 nautical miles,
0.0 - 359.97)

Bearing line 1 (EBL1) (0.0 - 359.97)
—— “ariable range marker 1 range (VEM1) (0.000 - 9999 nautical miles)
——— Cirigin 1 range and bearing from own ship (0000 - 999.9 nautical miles, 0.0 - 359.97)




Channel 3 output

Urzadzenia

BFRATTM, xx % % %, 8 % ¥ X ¥ ax %X X ac--—c.aahhmmss.ss a*hh<=CR=<LF>

’ °
wspotpracujace Rt
Time of data (UTCP2
Z radarem |t et st
° ° — User data (e.g., target name) *2
Nnawigacyjnym T e

CPA {00.00-99.99 nm)
Target course {degrees), truefrelative (T/R)
Target speed
—— Bearing from own ship (degrees), truefrelative (T/R)
Target distance from own ship
— Target number (00 to 99)
*1: Editicn 2 only, *2: Not used
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