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BRIDE EQUIPMENT AND WATCHKEEPIN( 

Dwtion 3 hrsS MOXimuum MaJKS. 200 

Pass Marks 100 

NOte: AHempt any 3 out Of 9 quuerthons
BNninS, Sreng geor 

ECHO SOU NDER , DOPPLER LOCT, EM LOC, OTHERS (25 Maks) 
rage- Echo sounder :w nWth the help of a suitable diag ram, explain the NoTKing of a edhosoudt 

0 Explain, how an echosounde delesmines the depih of water Describe the man component of echosoundes wth blOCk didg/am & Statethe funti0n of each component. (LD) Why does Hhe echo sownder we short and ong Puses fer short and lo0g Ya0ges Yespech vely 
(i WHth Tésped to echOs Ounder,ezplain he effect of densiy, tempe Tdure_nd Presre on deph indic ated Wht are he enors associatet with he eqwpment (Vi) whot Coreti on are to be made +o echosownder seading before COmpaSI0n_oH 

(vii USf he type of trs duces wed in eChosounder Descnoe theis CUOTKiN, advantage disadvantoge 
Vi) what ave the factors affechng the fundioning of Echo Sounder 

Page- 10 

Page- 10,1 
Page-11, 12 
Poge-12, 13 
Page- 13 

Chats? Page-14 
Page- 15 

Page-15t017 x) Oper ati on of Tanging k phouing HPe echog Topr Page-18 2)Doppler Log uscbee Pmingpe na wowng of doppler Log and expain how doprler eg 
Page- 18 2Dopler LOg:(0determines speza ef he Ship? Page-18-10 20 u) what is Tanus Confgurtion and what is ts purpose? *(08), Expiain the adyor dopp' to27 Poge-20 uiy Explain the effect of vanow hps Condith on and ship's mDtion * (i) ExpIQin vanous errors asso ciated oith doppler tog- 

Phge- 20,21 
Page- 21 V Explain gsound track & water rack twth vespect to doppler og. Page-22 i) DHerONHiate beLtween water tracK k grond rack speed Page-23 (vii) Dife restHate beetween Doppler tog EM L02- Page-23,24 8) EM 0g: i) DeJCnbE thE pnnople & woKing of EM LO9 with bidCK diagram (U Explain the imitation/ enors of EM LOg i) what ave he advantages & disaduantages of EM Lg 

Page-25 
Page -26 4BNWAS: What are the purpose, modes and sequente of indication and aarms Tequred to be generated by BNIAS SYstem 
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1 CTYRO COMPASS, MAINETIC COMPASS, AUTO PILOT, COURSE RE CORDERKO Page 31,32 PLDT CU Nith a simple biock diagram, descnbe the uoing of an AUT0 PILDT 
Page 32, 33 

(251 

uWAh Simple sketch, dlescibe proposhonaly inteval k deniative contol in an asiot Poge 33,34 (0) Exp1in vanoul control units in Auto- Piot 
Puo 

Page 34, 35 Exprain the proce dure fos testing off-course alarmm in Aut0-Piot 
Page 35 

Poge 35,36 
) On ohat occasions, auto -pilot should not0 be used 

n With a Simple blocCK diagrom, describe the woking cf n aut adaptem 
e1) Explain he vanous modes of Auto adaptive Steening system. 

Page 37 STeenn� SyStem. 

Page-38 COMPASS Exploin fouwwing tems wrt gyro copas«( rece sion of Axis Tilt and drt 
Nhat s a free pyroscope? Describe ay two prope tie of a free yOscpe

Puge-38,33 
Paae-40o i Descnbe the emos of he nyro compast 

_Page-41 

Page-41 
(iV) hat care k maitenane is to be carmed out on (nyro Compais 
) HDw is he uro compass System made npth seeking ? 
vi) Explain the Stoing procedure of Ay compase 

Poge- 42 

Page-43| (V) How wil yow convert a free AYYOScoPe t0 a n0rth SeekiR ANYO Compos MACNETIc 
Page ** ComPass Wire short notes on Magnetic ompa.ss 
Page ++ 2) What are aduantoge 0f wet compas card over dyy compas Cad 

Page-44-b 46 (3) Explain he function & vanous parts of wet card magnëfic compass 
dsogranm 

Drau a neat sKesth of compass binnacte and label vanou a d P- 46,47 

5) Wh he help of neat sxeth descibe vaiou THPe of soft noh odu uhich couat 
be preent dround the_magn etft ComposS Descjbe wh aGimple SKetth,he optica1 Sy&te of a M0gnetic compass binnacte- what 

P-47 

P41,4-8 6) is he majn feature of His system witm reApet phe image seen by he helsman. 

P- 4-9 Whot are he care and maintenance fo be done for a magnetiC Compass 

P-4-9 8) Descrbe tme pro(edure for rempving aiY bubble from Magneic compais 

P-49, S0 9) what is Dip? HO Ompass casd is Kept hoviTontal in vaying Latitudei? 

P-50 (10 Explain why the vauue of deviation changes wth the change in Ship's he ading 

P- 51 n why he vessel is reguired to suug once a jeas to venfy magnetond

2 ite shovt notes on vavation & Deviation, True Novth& Moanetie noth P-51 

Course Tecosder ) Explain purpose k woKing of a course reco rder P- 52 

P 53 0) Explnin the se of Rade of Tuyn Indcotox ROT 

P- 63 2 Show with a neat sKetch, how will you executt a constant vadius turn 
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3 ELECTRONIC PDSITION FIXINa SySTEM 
P-51 aPS:0Describe the priniple k working of aPs 

(2a Ho does oPs Tevever defe mines ship' poshon and speed 7 
b) What doyou wnderstond by Pseud0 Tange True mnge 

P- 54,55 

EXplain how he freguemcy uwed by PS Sate te can aLso be wed to deseumne 

*") DescCnbe the cotems of Nawigational mess age in nPS 

56 

He Speed of the_uesel 
P-56,57 

P-57 (6)why Shipboard 1edever need o tak mnimun of three sateute for pos fion 
(6) What are the vOrNOus alayms of he tnPs 

P-58 

What ae the varnous erors of he tnPS ? (OR) 
FWhat facdor affeds the accuray of a thPs pOsitipn? 

8)we hefunthons of vaious segments of 6Ps? What is CloK-bias eor? 

P-58,59 
P-59,60 

P-61 (9) Wt nPs, uwvite shot notes on (ay P y tode tb) Cames fsequeny 
P-62 (0) What is diludion of preision? Briefy exp/ain he various 4ype 30P's of the nPs system 

P- 6263 w vt OPs, uovHe shovt notes on Preise pasitioniog service ( Pps) & Stondasd Puheng 
serme(S) a(12a) EXPIaiN he funioning of. 9hPs L Hk umitations (DR) 

HOW does DOPS enhane PositiDn fxing of Ps data 

(b) what ae two methods by which the DhPs system tompudtthe ometion o e 

P-63 

P-64 
appved to the position obtained by the ots 

P-6+ (13)a) what do you understond by Chat Datum? Which defauk datun is ustdn nfs 
P-65 (b) Con a fix Dbtained 6om tnPs Tevever be plotted disecty onto a nawgahional chasts 
P-66 ECDIS: () Wnte short notes 0n ECDISs 

P- 66,67 9 Whot are advantages & disaduatage fECDIS oves paper chart? 

P-67 (3) Explain the differene beetween Raster and vedos charts 

P-68 4) Ex pioin the methods of updating EIeChDIC Nauigation charts (ENC) 

. 4 AIS, LRIT, VOYAnE DATA RE CDRDER, SEXTANT 

P-69 AIS:0) Expiain the woring priniple 0f AAS k fequenves wed'OR) Short notu on As 
ExPlan he purpose k benfi1 of As (OK) 

what ave objective of AHs? what are he added aduantage of Ms over ARPA wt olism avodant 

P-70 

P (3) What are untahor of AMS in sofe nauigadhon due to wNor AS Camot be ufd 
aS sole ndvigation aid' 

P1, 12 (4) St he information sasmited bH AIS device at what intervau? 

P-72 (5) what is he use of Ais pot plug? 
P-73 C6) What aye the diferent classes of AlS? 

P74,75 LRIT ) Wnte short noto on LRIT ? (DY) HCw does LRI7 system function 
9)What is he pUTpose of he LRIT SYStem 
b)ist the data rauitted by AIT& time iterVal? Ls+ the auhonsed uwers/ redeser of LRIT informathon Stafe the ondton und 

which LRIT iformathon fom Ships can be re aLeased to he authonsed wes 
4) Explan the fundidn of LR1T data Centve? 

P-75 

P-76 

P-F 

P- 77 (5) Explain the difevente b/ AIS & LRIT? (10 Times) 
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P- 78 vDR (0) Mte shovt note on VOR 
P-78,79 what is he purpose of vDR? HS1 he data recorded by v?K R S-VDR(8 time 

3) Compansorl between vR 4 S-VDR 
P- 79 

P-80 4Wrth he hetp of Simple blocx diagran, bnefy e zpiaun he modules of vDR(3 tmea 
5) Explan he data vetieuing pYocedures in case of a cousion 

Sextat:() Houw wil you fnd he ndex enoy of a sextant 

P-31 

P- 82 



ECHO 
SOUNDER 

 





















DOPPLER LOG 
& EM LOG 

 

 

 



(19 
IS/02/2022 

DOPPLER LOCT 

QuesD Descnbe the pinciple and woIkng of doppler log and explaun h0 
dopprer 0g oletesmines the Speed of ship. 

Ans Doppler log worK On the pindple of doppler efect which is a sft 
O frequency beetween a transmittea sigrnat and a receued ignal 

cause by he motion of the vessel 

The acoutic SOwnd wawes is tansmitfed in the forward dire ction 
and gets refletted off & returms to he vescel t will Suffer an 

appavet fegueny Shift Thi's freguenoy shift is aluo Kn0uwn al #he 

"doppler shifl".
The degree of Shift in the requeny is proportonal to he speed of 
the vesse 

Pinop/e of worKing
A ans ducer is ftted on the ships keet which ansmit a 

beam of acoustic wave at a angle aa usuatty 60 degre 
to the Keet in orward drecion,this gives v cos of the 

Ship's vetocity towards the seabed thu caumg the 

doppler Shift ono the regeved fregueny (Fr) is egual to 
Fr= ftlc+V COS a)/(-v cos ) 

Note f he wawes are transmitted towards he seabed 
perpendCula to the keel, there wiln be no doppter shift 

ond hansmitHed k rec'ewed fregueney will be he same 

e V C0s 90V. 0 >0 

for exam 

a 

Veos 
ues -What is Tanu onfiguration and what is #s purpOSe? 

OR 
Erplain he adwantage of Tonus Cofguiahon cf 0ofPpex og?_ 

See ne page 
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when uuing a single trandu cer, if he angle 'a charge dunng pitchipg 
OY due fo tmm, theve will be an enor in the speed indicated because 

Calcuodi 0n of speed is dlone with angle 60 
This prOblem is overcome by instauing two tansdu cer, one tansmithg 
m he foTuward direchon ånd another in the aft direction at 
he Same angle us arangememt is KnQwn o Tanus Configuration 

In this COseforward trans ducer will grve doper Shift 

e Frf) - Ft = 2:V Ft cos w t2-w. t. Sin a where F) IS the 

freaueny reveved by the 

forward transducer 
The aft transducer will haue the tomponert v cos a wh negative 

C 

Si9n sine he ransducer is moving auway om the 7eflectig

Surface i-e he seabed k hence oppler shuft is me gaur ed b 
r[a)- Ft 2 -cos w+2w. Pt Stn -C 

where Fr(a) is the fregueny reveved by 
the aft transducer

/ COs 0) +VVsin o 
-

VCoso)+ 
Msin d 

In eguatHon ,Vv haue he Same sign Snce both as duces 
move upwards downa)ardu together 

CH measunng he dference beetuween two0 dppter shft freguenties
the vexticas Component will cance out while the hontotal wril add 

ie -
Tot)- -r(a)- Ft= (2Vf1 Cos f2Vv Ft sina)(-2VFt cosas+ 2Vvet Sina 

C 
C 

f)- -Fr(a) + 2vFtcOsa,2Vv Ftsina 2VFt cos- 2v sina 
C C 

Fr Cf-fr(a) 4-vft cos a 
C 

cCfrt)-Fr(a)7 
4+V Ft 0os 

speed of he ShuP Can be caculaled 
thet 

V is hne 
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Wth Tanus configwration and3tmm, the eror is veduced to 027 

Q Compa red to SY enor f single transducer anangement is uwed 

Explin the effect of vanos ship condition and shp's mothon. 

Ans Heawing: Any verticaL movement has got no effect on the speea of me 

vesset 
Tmm 7he tim 0f the vessel has verH ress affect onhe fore & aft 

SPee and no effect on athwatshiP's speed 
Pitching: The effect of pitching is simiiar to a vessel with trm charngi 

Cotinuosty. When he vessel is pitching, he indicated speed 

fluduate beetween atuau speed & a value tower than actual 

Speed depen ding on angle at who pritohig. Pitcu0A doe not 

effect athwartShip's Speed 
bst k oung: t does not effect he fore & aft speea 

Les Expioin vanou esrors

Emor in hansducer onetahon The tronsglucer sh0culd maKe a pefëct 

Qsociated wHh DoPplex log 

ongle of 60 witth respect 0 the Keel or else the Speed indicated wjl 
be inatcurote 

trnor in Oscitlptorfrequeny The freguency generaded by O8cillator must 
be accurate k onStant, any deviation wi result in enor in peeo 

ETor in propogahon Veoity Of awustre waues the vewty of a coustic 
wOwe t the tempof 6'e end Saunity of 33/ 1s 1505 msec but 

t is taKen as 1500 m/sec foY calculation 
Eror due 0 Ship's motion Dunng the gop beetween transnission ond 

secephon the ship's my maginouy 70l 0_prith , Causng ngle of 
tronsmisgion recephon to differ u the for two degree differente, the= 
will be n enor of_011 0f the inodicated speed which is magina 
d Can be neglected 

Ersor due to effect Of otung od priching: PHChing will cause an eor in 

forward Sped, but it hau no efect on athwarstup speed Rowng will cauese 
on eor in athuwatShup speu, but i has noefet on orward speed 

In PAching, acfuol speed - Indicated speed/ Co 0 
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FOr example SNP_ 1S pifthu ng at amale of 10 indscated speed is is Kndts 

Actual Speed 15/cos 10 

15 23 Kts 
Eror due to inacouracy in measur ement of compon'sion feqwny The 

uferene m thefrequeny Tedeved by the foword and aft tanscucer 
Mst be meaured accusatey because any eor will atfet the shipt speed 

Eror due to side lope (siDDy seased) This eror is cauwed due to 
S10PPy bottom ThiS eor cannot be euiminated with he hep TUus 

Conaurah on and to reduce the error, be the beam of the Yansmitte 

acoui wave IS reducef by minim umbeam width Of t t0 6 

Que Exptain ground trak and water traK wHh Tespect to Doppier uo 

Ans Caround track 
The acoufti¢ sound wavs is transmithect at an agle cf 60 and gets 
7eflected off faom seabed The_ship's veloity caue6 the Shift in fre 

-quen y Kn0uwn as"doppey Shift" This_degree of shift isproportionat 
to the Speed of the vescel 

The speed of the Ship is speed ovey ground, caffected by set and 

dnft because echoes ave coming from seabed. This is au0 KnOuwn as 

bottom racK or ground rak 

Nates tracK 
The tronsmited pulse has certain power and Can go upto umited depth 

Lsuauy 200 mtos Beyond tmis depth, the eChoes from seabed becomes 
ve weaK and he stsength 1s not sufricient to calculote the doppler shift 

n suoh cases, ehoes ave also awailable from water layers beetween 

Lo and 30 metres belOw the Kee and hente dopper shift is possible. 
This oin give us Speed over water Teferec as woter track. 

Note The eguipment automoti cay change over to vwater tYack when he 

echoes fom he Seabed are not Shrong enouph 
. Depth of about uoto 30mAs_beto the Kel, the wader is still and theve 

is a distinct seperatHon b/o the two tayers f oafer uwhiCh provide 
U 

the echoing Sur00e of the acouie waves 
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Ques Dffereiate beetween woter track Speed & ground trak Speed Ans: Water TYaCK Spe ed O wnd TraCK sPeed 

t can be btained bH doppter (Og t can be obtained by dopple log in water traCk mode and EM LO8 in gyound traok mode and nPs 
Speed thTOugh water is the distanceSpeed over grond is the distane 
aveued in one hOu with Tespect to rareued in one hour wih respect 
water to ground 
Nater track speed is given to ARPA nTound taK sped input helps in 

or COWsion avoidane maneoure finding the actun drift in area of 

Strorg curents hle anhonoa/berthog 
while s ing water tsack speed, inWhile wuing gs0und hack SPeed, In 
PPI, he actual aspect ofthe target PPI, COnfu dting a»pect of the target 
vessel is seen as t is seen visuauy vesse is Seen as compared to the 
Outside Qctual scenaio outside 

SThe movement of own vessel, fAixed The movemert of au moving obj ect 
object& nmoving objet is theis mpvenet s their movement over arownd 
tough the water (COn4Sotn) 

This is ideal for coision avoidaone t is wedfor cowsion avoidante with fved 
Cbject 

CURRENT 

Head on SHuation LOOKe Uke csossing Situsten 

then STt iS 
wed 

Wher So S 
wed 

As we Can see in above RADAR Image wHh an eastery Cument, 
target vessel in head on situation, in wafer tack mode he 

actual apect ofthe vesse is seen while in ground tratk mode 

the confucting aspect of the vessel is seen. Hene it is important 
t0 use Water traCK SPeed &speed hrough water foY cows ipn 

avoidane for coect appication of COLRECOS Howere, there will be 

no change in cPA & TCPA in ether case 
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Rues (G Dffesenhiate beetween Dopples t0g and EM t09- Ans: DOPPres LOg Electromognefie Og 
Dopplex u0g woTKS on doppler Shift EM Lo9 woTks On Fnxaday's pundple 
prinople wed acowtic Sound wawe esnd wDTKS On elechomagnetc inducton 
Dopper tog gives both speed over .EM 09 qives speed through wote 
grownd(SoG) & Sped through water (SThl) 

shotd 
Speed, will not be affected by cuments Speed, get affected by curents ie 

becaue there will be no doppler shuft when vess el is not moring but flou 
due to no change in tranomitter Of water passes the sensor , Speed throh 

reftective susfae wafer get disp1ayed 

Change in sainity & temperature Induced EMF Vane wh Condiueh 
affects the speed measurment Conetion of water which vanes with the sabnt 
Can be applied by wing hermostat of water 
Doppler 0g canbe wed fo measure EM 0g can be used +0 measure 
ore & aft, athuoartslip speed by use fove and at speeo ony. 
of Tonus ConfiguratHon

Doppie log main+enance can be EM L09 checks &maiteance can be done 
done ony in dydock withOut g0ing ino The dydock 

LOG 
Que-@EXplain he pinciple of EM 09 Wh block dIagram ertir? 

pifip' SKOtch and deucihe working_of Erd 92 
OR 

Ntha simple cleay labetted sKethy describe how o EM Og displays speed and distane 
Ans:- THe EM O9 woTKI Oon the prinujple of electromagnt
 induchionas

Stoted in Faraday s law of electvomagnetic inducthion). When a moving 
Conducto Cuts a stationary magnehc held or moving magnetic fretd 
cuts aCt0tionary Condiuctor, an elechomotive force (EMF) 1S nduced 
in the conduutor vh is drety propovtional to he Speed Of the 
Movemet of he wnducr0. 

In cae of EM l0g, conduGOY IS sea waier and the magnetic freld 
s Created by an electom04net consisting of col canying Ac Curren 
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Since Sea water is a conducor of etectmdty , When it cuts thYOgh 
EME the magnetc feld of he coil a Small votage is indiuced wwh is 

measurea by twO Sensorlelechodeu) which are in Dntact wth he 

wotes 
Thi's induced EMF is directy prOporHona to the speecu of he Shp 
thYough the water 

Howewex, the induted EME VONe with the conductivrt of water( bC 
Sea wotes is go0d conductOY but fresh water is not s uch a g0od conductor 

af elechriu) 
The speed is integyated Wh the hme to dsploy dista 

MASTEK 
UNIT 

DISTANCE INTECRATOR SPEED AMPLIIT 

BRIDCnE 

ONDER NATER 

CUTren 
rOUg e 

VAYOlHage 
PrOpoytionol 

to f/he sperd 

Electroognet 

The wg extends upto bout 0 cm 0utside the hut. It can be vetatel 

when eq wTed 
Sens ors are fHed to cbtain the wter fAOto. 
.Master unit is ftted to calculate speed k distane 

.The induced EMF S very Smail which need ampUACOtion. Hence, amptferis 
alsO proicled 

Two electrodes are provided to picK up the indued EMF 

Indicators/disp|0ys are provided to di'splaythe speed k distance 
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Ques -Explin the imitationk/ ervoS Of EM og 
Ans Fouowing are the ümitations/emors of EM 0g -

SitHing 0f the probe t is vey cnicav because wron Sitting of 
fhe probe wil lead to wrwng representation of ship's speed This 

Can be minimized by cavefuly SiHing of sensors caibration of 
instrumet during instauation. 

Rouung and Pitchng: There may be sught evor in specd calculction 

dunng roung nd pitohing HDUwewer, they are redu ced by hauing an 
electronic time constont that is orger than a perod of rest el's mpton. 

Sgn of Speed: The EM 09 can show the autem speed as wel but wrthout 

S1gn whe AC dunent is wed It will show sipn, f Do curent is used 

Othey irmitation: EM log shovus ony sped tough awater ($T) So, speed 
IS Fecred by cuest fHowing nder he shp Whe nauigatig in 
heauy cunent asea, one most exercise pecaution 

Ques Nhat ave he adwantoges dsadsamopet of EM to9. 

Advantages @NO moving pavts Ans 
Not affeded by marine growh 

Simple robabe 
aEasy to cabbrate dmantain 

Disadvotoges: 0ny readu Speed hrough water 
Ocean Cument affects Speed measusenment 

Indused EME Vavies wth Conductriity of the water 
Meaurement affected by_wneven flow of water beww he hu 

Sensor extended below the huu subjet w donmage 
HRolung & pitthing legds to enO 
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BNWASs 
COn au are he purpose, modes and segueme of indicaton and alarms 

TeQwred 0 be generated hy BN WAS System? 

Ans Purpose: 
The pupOse of BNWAS 1S tomonitor 6mdge ativity aNd operator 

dusabuty which can lead +0 Maine acddents 
t monitovs the alertness 0f 0ow & audomaticauy alert the Master& 

Oher quatifed offcer, in case of 00 becomu inapabre to perform
his duties 

The pupOse is achieved by a senes of ind caions and alams to 
aLert fivSt the 00 if not acknowledged,-then it alert he Mastey 

0ther qualifed offcer 
Modes: 

The BNAS WOIKS on one of thefouowig mDdes at ay time 
AUTO MANC: Automaicay brought into opesatron when ship's heading 

0T tacK Comol SyStem is activated ausomat�aly inhibited wh en 
System is not acirated 

MANvAL ON : The BNINASis turned fcopleily 

(uiy MANUAL OFF: The. BNWAS any in opeTAHn 

Seguence of tndicatrona dk alarms: 
) Once operatronaly the alam Sysem shold emain dormant (lda 

4or _penod of 3t0 12 min. 

Ci) the end of dormant penod, the alarm System Shouia inrtiate 

VIisual indication on he bdge (Flashing) 
i9 f not reset, in iSsec BNNAS shouud SOund a frst Stage audible 

U 

alam drn he bn4YE 

iv) f not reset in 15 sec, BNINAS Should somd second Stage audible alarm 

in the bacK-up officers cabin and/or Master's ocation. 

f not Teset in 90 seG BNNAS shoud addHonauy Sound hird stage 
auai ble alaxm at the vanou wcation üke cR, OfPcers Teveghon voom 
eft Such that further crew member Shouud take corectve atHon. 

(vi)The vessels o-her hon passeNger vess eL the secona stage audóle alarm may te sounded 

n the way mid stoge audióe alan is SonGi thind stoge aiam mo'be omtt 
vi m targer vess el, delay beetwen 2 3Stage may be Kept upto 3 min to 

allow suÝUent Hme to baKp oHcer or Maste +o rehth the bridge 
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Keguation fov BNWAS: 
SDLAS Chapter v Regulation 19 stotes 

Cargo Shup qveoter than 150 nRT passenger ship repective of site 
Consthruted on oY tare after 1S Tuy 2011. must have BNWAS 
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COURSE RECDRDEER

&ues O EXpIain pupose and working of a couse veorder 
ne maun_ puspase 0f the course recorder is to attomati cay ecord 

the course of the ship th0t is being steered 

Ans 

t is all0 used. a a evidence purpose in case of any aUdet 
The tme mantained on the cowse recovder is the UTC 
Lt taKes data feed from the gyro compa Yepeate y which is conecredd 

to t to Conhol the spialy 910oved drwm, whih mou he couse& 
guadont Stylu 

The clock is conn e cted to the popes feedyolles which otol the Yeed, 
whih poper is puued wnder the Stylus so the tme graduat o 

on the recordng paper moue at oret Peed 
Kecorder Should be switched off iwhile in povt 
Prioy depaxture, duing cotrol testing9 the course Tecorder Shouwd be 

set to Correct nMT & to be sunchronized with Coíect AHTo heaing 
Every watth, O00 Shouud check whthe the core ct couYse is being 
Tecorded k pens are fu of inK. 

006W Should ensure hat he cou 'se vecorder Should notun out of paper. 
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ues Expain He we of Rate of Tum mdicator 

Ans: ROTI s a egwpment whith indicates the (instantaneou) ate at whch 

the ship is tunin9 n degress per minute 
tis ed to tun a vessel at o stendy ate of turn, which is vey 

mp0rtant in pilotage wate 

tisintegrated with Steering epeate/auuto-pilot & fom the input it 

wOTKS Out the ate of tum 
The diou is uwualy maTked 0to 60"per mnute on either side As per IMD Pe no 

- Ymance Standard, the dial should be marked not fess han 0to30 per 
minute on ether side 

.As we au KOOO, (when ship turns, She acuay traveu Some distance round 

the arc f a cirdle and cannot exetute a Sharp turn at a point hu 

nauipotor tun the ship long hat are at a nstant rote of tun rtil steaty 

0 a ne COuKTe & hence helsman need fo KooP the Yate of tun which are indicated in 
this epuipmert

/MO Yecommends, any targe auterahion of course tu be planne wIh 

COnstat radial tum k wheel over point marked 

ues: Shou with a nent SKetth, how witl Hou erecute a constant adial tun? 
Here vessel actuay 

Reacto 
dsta 

Initial couTAE 

StartstUnm DP(we 

start giving 
hem) 

radius 

equwred 

to 
tuTn 

.As the vessel approuches the /0 ppit, put he wheel ovey to the side of 

he tum and marK he speed 

As the vesget sfart to tum, he speed wil dyep as he speed drop adjust 
he udder angte nd ROT calculated 

|As She comes out of he tutn, Peed will ncreaue hence ROT wit agan neea 
40 be adjwted il She omes on her nal tourse. 
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ECDIS 
Ques Wte shovt notes Dn ECDs 

Ans ECDIS 1S eLectoic Chart disp/ay and Ifovmoton Suctem used for nawgcton 
Puposein 0aue verse and as weu as merch ont shps 
H iS a legal chart 

The firt performance Staondarcd wa iss ue in 1995 
'ECDIS w Accepted by SOLAS avepjacement for Paper chart in 2002 
KecogiuY he aduantage of ecDs for naujgoti ovn, in 2009, inMO adopted 

fusther anendmerts o egulaton v/19 -to make mandatoy the canage of 

ECDYS 
The _amendnentt entered into force on ! Tanuay 201, making EOIS Mandadoy 

ECD for safe nuigation and should not +0 be wed for cousion 

awoidance 

Besides enhanting navigatiol sofety, ECDIS ewe navigctov's wokoad wth 

s automadic capabities such au 70cute planning, voute montonng automatc ETA 

Calculaton nd ENC updatn9 

ECDIS is auo intesfaced with oth er navigational equpment sudh as rs, aro, 

AIS, RADAR, ARPA etc 

Ques: hat are me adrantOgs and disadsatag es of EcDIS Ouer paper chart ? 

Ans Adwantaget:
a All inomation is processed and disptayed in rea hme 

btes the proCess of_paSsOge_planning 
C Vasious alasms and indicahion are there t0 indicate and bphbgt doogers 
d Chart cowechon has became eauier in ECDIS a compared t0 poper charts 

e Cther nwigationa egupment uh as AIS, ARA etfc (an be O erdayed & 1ategrastr
49 wth the facivty of zoom in ond zoom out, features can be examned 

u per nece.ssrty

(9 One can 0btom more acurate ETA 

h l in auv, it ennames he safety of nawgation

Disaduatage : 
(0 Over- Teiance 

b)Too much infomation may Cauwe clutHer anl con be_distactig
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Complaceny due 1 automatio plomn9 cf Pasrno 
|( uYon setHing d wrong input may 1ead t0 aCUdent 
Hlasm fOtigue If aLgsm start going off too feguenty , nawgato r couldd end 

up oKnoledging he alar even wthout checkn It 
h Dferont vese have difterent type of equwpmet Even if ecerial features 

re Some but stil it taKe Some ime whl one get comfortabe 
) LacK of ENCs ft certain trading area which eq wre addhon poper thart 

Car uge 

ues Exptain the differene beetuween T0ster vedor harts (3-timea) 
Ans Rater Chart is direct SCan copy of a payper chart oherea Vector chavt 

S computer genevated charts. 

On raster Chart, entise chart is sowed in one layer whereas tn vetor Chart, 
infor mason is gawed in many tayer 

CIn ter chats, Qll he infömdion 0ppears Clttered twheveas In veGtor char 
Cludtering an be auwoidled 
n rater chats, infOsmasion cin be added ony whereas ]n vectoY chart 
infovmation can be added weLl a con be removed 

eTn rastfer chart, intemogtion of information is not possible whereas h vedor 

chawts, by cickng on feature GKe Ugrthoue, buoy etc, al he adau of 
that feature is dipGyed 

Tn TOster chast, T0om im can cause eustorton whereas In vetoY Charts 
there is n0 distorton while thanging Scae/ ro0ming in. 

RNC data wil N0t tgger utUDdIC L Wherenu n vectoY chars, vanous 
SeHhings and dla are prOvidkd 

Memovy vegwrement 1s hghe in caue f ruter char 

In yaster chart, worldwide overage is pOSible wherea n vector charts, world 

-wide cOverage wi tOke Hme 
Raster chat iS Sple, Cheaper f produce & eaily awalabe whereai yetor 

Charts ave costy and ime consuming t pYO due 
Fo pemanent Corecti on n Yaser Chat, the dhart has to be replaced 

Whereas In vetor Chart ENC database is coneted 
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Yua (Exp/ain the methods of yptating eleeonic Navgation Chort CEN) 

Updates 70 he ENCs Teaon +he ship in vaiDus way s, those are 

On dota distnbution meda (Dv) 

Ans: 

As an email atachmert (SAT�O) 
As n internet dounload 

There ae three methods followed on-boord t0 pdate ENcs 

Sequertial:. As t name suggets, this method is done in sequence 

.t Should be done every eeR 

we miss one weeK, the ECDIS Will not load the ypdate of next week 

Cumulative: In this method, we odo not need to do prewious update 

Compuluaily- When e put he curent co, it coill automaticau 

tOke au the prewiDU updats till date 
t Should be done once in 3/4 weeK 

oNine+n thic funcrion, 0ur EcDIS is connected. onune i it keeegetting

a the pdates Continuosty. 

But due to Cyber secuity Teau on, it's not preferrable
The procedure for Lo0ding the_updotes in ECDIS 

) Insevt CD in ECDIS CD Rom 6R)insert the pendnve 
2) Select "CHART > "CHART PDRTFDLID 

3ChOose Load and update chats 

4Choose "Prom Co ROM or "fsom Pen Drive fom the sub menw 

5) Defne he wcation of the "CD ROM 07 "fen coive" and seuect the 

ile "PeRMIT TXT OY AVCS updade 

(6) Click on the "LOAD button Yous ENs ave no cometea upto cLment weex, 

F) D0 check it by going in ENC update veport'menu 

ENC,SE NC, St0ndo d displo, Displo b0oe 
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Wte shovt notes On LRIT (7 hmes (OR) Houw does LRIT SYStem funttion Ans The Lon9 Konge Identification tracng system prondes for global idetficad Qnd haKing of ships through the IN MARSAT Satewte system 7 1 

System that reqwre veste t0 utomaticauy transmit her idertty positIO Ond dada/ fime f the pOSHion at max" 6 hDus iterval 
The LRIT SyStem consist ofF 

Shipborne LRIT information rosmth0g egwpment Commwncation Sesvice Provide (Cs P) t proide the commwnication infrastuctuve and seices to ensure end-+0- end secure ransfer of the LAIT messaye 
om Ship to the APpUcotion Service Provider (AsP) 

APpliction Serice Pronder (ASP)Ht converts the data t0 a common data 
f0 Ymat nd sét it t0 the LRIT data ceter 

LRIT data ceter t Stores and processes the data t determines owch 
Yeports ae to be Sent to coastal/ pot stares via Iternation Data Exchange based On the Data distmbttton pl0 

LRIT Data distribution plan: t veifes hat the Member stade eguesting 
for the infommation Should be provided wth the same o not It Spefes 
CWhich are he autonTed weyseueues of LRIT 

fLRT Intevmationa dato exch onge t Totes data t0 the authonsed Tedeves (1DE) 
WoIKing 0f LRIT 
LRI7 dota is aud)matr cay transoitHec every 6 hous thYOUgh -ne folowing YuAe 
1 Shup to Safealte 
2 Satete to CSP 

3 CSP to ASP 

4. ASP to LR1T data corhe 

5 LRIT dat cene forwacd e iHOYmGdION t0 autho 7Ised retievers vio the 

1eynationab Data Eriage affeY vedeuig febaCK fYom DDP 

Infovmation tonum Hed by Shp is wilabe t0 he vessets fag state at au-tme 
.For o-ther flog state to Qcess the infovmcdton, they wl send req vst o DE. 

DDP is inKed to DE Whch wll hawe he Yoting rules Eah Onactng Mern 
Nhat is thesncthon -ment will proväe tHBe roirg ruest0 MD, uwho have develoPed the 3oP 

OFoDP DDP Venfres tmat he Member State regueting for he infovmcion Shouud 
be providea wh the same ornot 
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9DP Y@fhe the information reguet is vald or not 
DDP ensures that LRZT data flow Shoud be accordung to the wishes 
of cotracting gore rnment 
The LDE Will +hen acr as abnk tu he Tequestin9 data cetse and the 

pOVicung data ente 

QuL 2/0) what is he purpOse of the LRIT System? 
(6)istthe dota transmitted by LRITk time interval 

Ans:Pwpose of LR1T: 
The LRIT SHStem is a designated IMD System deigned w coled and 

provide vessel' pPostti onn information veveved hom IMO0 menlber state shps 

he ma puupose of LRIT Ship pos ith0n 1epet 1s t enable a Cota acting 

govoynmert to obtan ship identity ond locahon infomatiar in suffioent 

fe to euaukate any secuorty 7sk posed by a Ship of iis oaut and w 
TeLpond, H necessasy. 
aUlows Costa shat: t 2 inormation about shps nauigadn9 of 
ther Cwasts 

LRZT has aso become n essentiau component of SAR Operation and anoe 

envisonmert protection 

t provides atmOst world wide overnge that auows visiblity 10 postion 

Yepos of vessels sthar would othenuise be invisieove and peremauy a threot 
(6)Information KMsmiHed: 

Ship's ideHity 
Position (Lat/ Long) 
Dote k fime (Utc) 

Update iteval.: 

> The default ntowaL is 6 hours which may be charged f req w red 

Minimum intervaL is15 mrs 

May be Suvtched ff 6y Master under certarn condtons 

P:1-0 
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Ques LSt he authonised users/ yeiewers of LRIT infomation and state he 
C0ndrton nder which RZT information from snips can be reteaue 

Ans Flog state Fuul access to au the shp suing _under ther fiay 

0 he audthonsed users. 

bCoastal state:1he vesset is 0perating within i000 NM Off ther co 0st, but not 
f he vessel is in tevmitoniau waters of anothe State 

(C) Port State If the vess el is indcahing heir intention +0 eter a port under 

her junsdictiorn (usuouy upto 96H pmor enty), but not if the vesseu 

is in teYHOriaU waders of nother State 
d Shp 0wner: Aess restmted to oWn ships. 
C) Surveyo Resthicded accex to venty LRIT confovman ce test 

AgetS and tha7err: Selechive acess if granted by Ship 0ner 
9 Piray_pre vestion task forces A ccess vio a Spevau foTm at 
h SAR series Authonzed SAR Serice can Yequest reveve data for the 

vesse Wrtun heir SAR areou free f cost. However, COst for Communcadtron 

kdoto tYansfer w be borne by flo9 state of that vesSsel for Whwth 

the dot wal regueted 
U InternatOna Dato Exhonge: Fuul aceN To al datl so hat it can be distib 

wed as Tequwred-

Que Exp/ain e fwntion of LAIT Notiona data cemde 

ns The pomay puspOse of on LRT data centre are to colect, stove ant 

povide informahon ansmifed by he shup to the Quthonsed vetevers ia 

Infeinah0nal Iatau EXChonge bawed on the Data distibttionn p1an 

LRIT dota ee ave TeqW Yed fo au eue thir datar s0 that Tepovts can 

te1ewvered in cae ay mshappen 

LR11 dota tortve may maKe a havge 10 oter Aata ceNMe t0 prouide 

LRIT data 
LR1T dot a cente may be eiher Nadiona, vegional or tenati onal 

Ngtionat IC- utmsh to provde information to ony one coractg govemment 

Regionat -tabich to provide infovmaton H0 nuber of contracting g0verment 

Inter nationat 3c- es1ablsh to provite infomation on an lenatiónat basis to many 
COwbies that do rot wsh to e taush he oon 9es. 
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"Ques):Explain the dilterene betuween AIs k RIT (10 TimeA) Ans FSIS a broadcast system and dataa is wlabe t0 all Tieuer withiN 
Te 70e whereos LRIT data is only awailabe +o authon ted vetieves 
' Is woKS on very high frequeoy wheveou LRIT WOYKS On a saselfe syster 
HIS Oge is jmited to vHF range whereas pRIT has wOMd wde toverae 
' HIS data is not StOved by ay organitation whered RI dada is stOved 

aNd awlable on demand 
I HIS hawe a d'sploy UNLT on-b0ard whereas LKIT doe ot hawe any display 

AiS LRIT 

|AIS 0Perats in the VHF YaNge by bne. LRIT IS a sateute based system U 
0f sight and herefoOve has a "locau and therefore has a gl06a 
COuerage ony CO Uerage 

t is wed soí nawigationn as an ant- isuued for mantme secunt 
COUis/on ad 
The datais pubic and anyone can 

and auwar eness 

The data is secured b own by fly 
See that data State can be pronded to authoi ted r�uitves 

AIS tansmitks ship's idenhicationy postioo,LRIT hansruts shp's idenification 
Dote & Time, vesseL +H Pe, Con & SOGn 0ther Position (Lat/og) & Date Time 

VOHage Telated data 

AIS updates dota at imtervaU of 
fw seconds ( 2-12 sec) 

LRIT bY0adiast data at interval 

of6 houS whh con be reduCed upto |Sm 

The infovmation is fsee of cost to al The HoTmaion must be puYChased 
exept own fIag t SAR sevnces 

Theve is dusploy onboard for Ais 
AIS data is not stoved angwhere 

These is no display fDr LRI1 

LRIT dota is st0red & avalble on demand 
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QuesO: wite sho»t npte on vDR. 

F H VDR or VOyage dota recOYder is an insrument instaLLd onb0arou a Shp which ContnUOsy 
record Vrfal information related t0 he ope ration 0f shp he voNO uA SesOVS ase placed on prominent ocatons inludng bnge tom wvch he reqwred doda is ontinuosy Colleted The dataa compmses of voices, Ship WCotion, VANouu paYameters ett which ae fed o a storage unit ond axe sawed there fov atfe ast 12 hours This recording is recouered and Used for investhgati0 vn n case of any acudent The data colleded by vVDR IS dgitabic ed, Compressed ant stoTed in a protective stOrage wnit 'which is mounte d in a safe place The data recorded in laut 12 hours e automaticauy overwNfen by he afest data. Hene, ayfer inidet, the s7VL buul0n nnut be presS ed There 1s aBo a Yecord button proideo in the bndge wut, S0 that after pushing the buttonn 

new set of information f0m that thme 
DgidentKe wn the Tecorder wlStaYt recording 

A VDR Is Capable of WHKSHONding heauy weather, COusOrs, hre nd 
press ure Condihon even when shp 15 SeueraL meter inSide the water The storoge wit of VDR iS tomper proof Tefmevable fred or fAOgting wt connected wth EPIRE fO ery Dcsion in case 0f acudent 

ues What is the purpose of vDR? USI the dota Tecordea by vDR*S- vDR (8time)e Ans The main pupose of the VOR s tD digrtolize, cOmpress and Stove data 
in a se Cure and Temeu0be fom which con be TecOvered andd weo 

for inveHhgation in cose of ay accidert 
continuo sy Tecords he data Telated t status, 0utput of vanos 

Ship's egwpment, cOmmand and comrol o he Ship 
.Addrtionaly, the Cordea 0t COn ao be ueD FOr Se analysis, lesson 

teaxning fool taining pUposes, a nD+ to epeat miStaKes in futuwe U, 

Some other benifts of vDR are: 
>Acudent investigahon 
7 Pomotion of safe prach ces 
Response assessmert and Study 
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Training aid k Support 
ReduLtiOn in insurane cOst 

Heauy weather damage or neor miti anaysis 

he Ust of_data being recorded by vaR/S- VIR ave 
VDR S- VDR 

Date,Time andt POSitton (nPS) Date, Tme and Pasitipn (7PS) 

SPeed (Lo9) SpeedLo0g) 
Heading (nyro) Heading CUnyYo) 
Bidge and vHE Audio. Bndge and vHF Audio 

RADAR DISplay mage RADAR dsplay image 
AIS dota AIS data 

ECDIS ny other NMEA ovmat data 

Depth (ECOSounde) 
Bidge mandatprH atayms 

Ruddey 0rder ond resporue 
Engine &Thuter ovder and response 

Hul opening sHotus, N/Tk fire Joor stotus 
AcceRyation ^ Huu Stresses Koung 1ohorn 

Wind di ecthon andd speed 

Confhgurdtion dota 
Elechonic wg book f useay 

Gyes Comparison between- vORLS- VDA. 
Ans: VOyage _data eDrder, or VDR, 1S data rec0Yding system desgned to collect 

data fom vanoU BeNAOYS onboard a vesset SO +o enable acidemt inveHigator 
U 

to rovieu the mOvement and aeions taken befove an acident and hetp to 

ideHily te cause off ay acuidert is Simbar to 8IaK box' Canied on 
OUYcraft 

A Simpfed voyage data recorder (S-VDR) Whh is a lower cost impifi ed 
verston of VDR Md yeqwres only basiC Ship's data +0 be vecorded 
The ust of data bei9 recordedy vOR/S - vDR are: 

Same Obove in -2 
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Qes Wh the hetp of gimple block diagam, briefy expain the vaious modules 
VDRC8 imea) 

BTdgt 
adarm wnit Reptay 

Stations 
Ans 

Dato 
fmergenu 
batfery 

AcausHign- 
Unit 

Eina 
YeCovdig mediun 

Ships maun powerY 

Sensox 
intefate wnit 

Ship sensors 
Jhe vanouA modules of vDR ae as fouwus 

Data acquwshon moduule: lt acqujises data from vanou Aource Uing 
interfae,processes and H0ves he data in a sSpeified fovmat 

6 Audio module: consist of a audio mixey fY recordin9 audio fom microp 

phone placed in the wheeihoue, bmdge coimg s, ECR and vanouw other o cattio 
VHF audio signalu can aso be intefaced with this it 

CFinat Yecording modide: Is CYash proof, tomper proof press ure ht 
Hre veMIST ONE Sov0ge medium used fo StoTe he vDR data. 

H 1S a Copuue resistant t0 Shok, fire immersion, temperat ure (1100'c) and 

deep sea prersure of 6000m H is mounted as O float free nit in a 

Compass eck or bndge win9 Is ao fHed wth a device fo aid a 
(ocation, so hat it con be eived in case of any aCtdent nd can be 

Usea or inveltgotio 
) Bndge remote alam mo dule: 1f IS Smau poneb conne cted to the 

Da1 Acgustion module whchgeneratel on audible and isual alam 

0 CDe 0f ony enor devetop im he egupment 
Replay module HS 0n ophonay module and ued to do wn(oad and reptay 

he soaved mbrmation in Qudio visual for 

PT 
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Ques EXplain the data vetie ving procedures m Case of a cousion. 

The Yecouery of vDR dota Is COndith0nal Pns 
emer 

1n Cose Of a non- catostophi aCident, YeDveryf the VOR. 1S Smple n 

Some vDR, H Can be obtained just by vemoving the hard dust oo the 

VK vi I shoud be ottained soon after the acudeat to best preerve 

TN releUOnk euidence for we of both the n vehgator 0nd ship 0wnes 

HS Ahe invetigotor iwil be nothere soon after the acident, so t sa 
OWner's 7ePonsibliy 10 ensure timey pret ervaHion of his evdene 

n he caue oabandoning cf Shp, where the time and tther reyponsbit 
pemit, mafer, to TeCover he memoy and preserve it wrtil passed to the 

yare 

nvehgator 

n case gf a catast0phic acident, where the memory has not been retne ved 

prior abandonment, detsion will be toKen 6y Flag Stote on possibvty nd 
COSt of vecovenng he vR If is deoded t0 reover the vDR, the invetigato 
should 6e Yesponsi ble -for c0 0Ydirating n its recovery dhe possibuty of CaYE ule 
hauing Ctained domage must be Considered and Speiaist eypevtse w 
be Yeqwred to ensure the besf chane of reOvenpg and preenng he 

evidence 
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SEXTANT 

UesO How wil you fnd the Index enor of a sextant HnS Index eo: The sextant hos an index enor if he mdex miyror and hon zon 
mior are not parauel 4o eah other when he index aym andhe drum 
(Dh miMte stale ae set exactu at zero 

How to determine
Dunn9 doy time, Clamp -the index bar at zero and v7ew the hovi zon rough 

Hhe telescope by holding -the sextont vevticau 
the ue hom zon nd s ref/ection appeNs in he same ne, index eror 

is zero 

Hey 0Ppear displaced verticauy, tum he miyomete drun, ll hey re 
in Same ne 

he mmcIOmeter reading is hen the inder error Whith is 

Dn he ac the micr0meter reading is move hn zero 
OfH he aYC if he micyometer eading is 1ecc han zero. 


