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Title Vessel Mnitoring System Technical Field 5 The
i nvention concerns a vessel nonitoring systemfor
nonitoring characteristics of 5 vessel froma renote
| ocati on. Background of the Invention Fleet nmanagenent
of naval vessels is logistically difficult. Vessel may
be located in 10 any ocean of the world and are thus
geogr Z—:‘.}C“]I cally distant froma fleet nanager. Vessels
and thélr cargo are val uable assets. Not only is the
vessel val uabl e it sel f VesbeltManitorieg 8ydtehi nes, the hi gh
price of oil neans that its fuel is also val uable
Theft _of by the crew or fromleakages is an
expensf ?/'E’%%Ete'd It is the responsibility of the 15

f | et Themsggion tanceinsiaiviesse! onieling8ys@indortMdritodyScharacteristics of
Bunke%V&Cprﬁdm%)réer l:zﬁB known as bunkering fuel is a
fuel used In s usually a No. 6 grade of
resi dual fuel 0|I W|th an APl gravity of about 10.5
degr eBackgrédond el thel Invbtignne anount of bunkering fuel in

oo ot M8 b SR B P oo B O tocotea
défer ﬁﬂweﬁ'hef theyweidandare bhunaengranbicdlyeistanhfrem a dssteianager.

In certaln parts of the world, plracy exists. It is
al so b manage

nmanag ee?sﬁ Egrlgﬁlggrgﬁ F‘Y%@i})‘at’% a%ﬁ‘?gsu ﬁlgt WHe FhGI"e%"F} agble itself,

vessebutjiisrepertt tilmes tthet high R6e pf dilaeams tiatiitst foel icalaatuable. Theft of
vess etueﬂ'H/' tﬁé‘cr)éw loPfrérh f‘ea@é’g%g fs éﬁfexﬂérfsﬁrg ¥ost. Pi@ bl %nmﬂ) ﬁti{ of the

ng @ ire, Lo row systemto enabl e con
i t 89 ﬁ'@"‘?ﬁer '§'§“éqe§"tet"6'ﬂ?t§“1‘$e‘?96t e |l ocation and to
alert the fleet nmanager if the operational status a

vVess eburtkér CRUS\GHD GIL(‘H&I‘%% taé Blllllllk%Fmg iy Tté 3 fugﬁrc’se{i %gslhi tp

the fl eet manager

| oss Giuafy o fﬁr%ﬂqeapft%%’é@tfueépﬂ yﬁyamﬁfﬂmvﬂv ﬁf abpuie! 0. 5 degrees
SummaTy caduldidutie ket iof ﬁljhkéri’hgauefl inf Sles i 8hedd &fdmaﬁ@ bt be

there itori )

el t%%ft%fnﬂt’éﬂqﬁ%"%%& Ast SRR slROb Frel oS R P P e

| ocat BN ?fwe'nlsey@ﬂéwtmsaeesctrpru sing: 2 a controller
to coll ect data rel at|ng to the characteristics of t he

vess y.of field conponents,

convep b disfy ediahputey s, s AR e et i et
f or mepafager te @tﬁl)ﬂm& the riskoof airadyiteensutkennnitad ofithe vérselrie nattist to
| BCatdi@fs and to recover a vessel quickly in the event of piracy.

Therefore, it is a desire to provide a system to enable convenient monitoring of

vessels from a remote location and to alert the fleet manager if the operational

status a vessel is unusual. In particular, it is desirable that the fleet manager is
30 made aware of any pilferage or loss of fuel from a vessel at any moment in time.

Summary of the Invention
In a first preferred aspect, there is provided a vessel monitoring system for

monitoring characteristics of a vessel from a remote location, the system
35  comprising: |
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a satellite transceiver to transmt the converted data

to a base station 5 receiver via at |east one

satellite; wherein the converted data is delivered by

an electronic delivery systemto the client device.

The controller may be a Programrabl e Logic Controller
(PLO unit to collect the 10 data fromthe field
conmponents in real tinme. A field conmponent of the
plurality of canirelled tocasiignbdetarefating jo the charpctenidics ofche vdseel from

gr oup L PnEdist ioh Gief corﬂ@dih@ﬁt&' @nd| tBkéU?wé'l{“ tﬁe (dgﬁ’é&ad LG o a
not i onrcht %rmln ‘%g’r ¢ Hpu?t ra c% h
{1 ans MIFEIRMIngd forrbat fqr dehorEg iq a Hienty "'ﬁ%@i* %Eﬁmﬁmﬁv%

of the vessehatdiity ttppsaeivai tootradmitsthagoatertbe alata v base station

mgrorg&hlepnaatf,g&%,{g%taper,& a first of the at least two
mcro notion flow meters I's |ocated at a bunker inl et

mani f ol d ofw'leﬁ?é" e seuprted dptayis Jelivsrrd ByiRe electrpnigdalivgnggystem to
m cr o tendliedtniefibOw neters is |l ocated at an entry point

of a daily tank of the vessel, and the anount of 20

fuel consunmed is estimted by subtracting the reading

of t héhe&edilermax be Adredsammaliehogie Centrdlergli Chunit to collect the
r eadi agtadiony thé fidld BBnfoRernt®inirgd ilhkOw neter. The

revolutions per minute (RPM of an engine of the

vessel may be nonitored wusing a magnetic pickup unit

( MPU) At fisidieqrenonent et theorlerelitp af tifld qompanahie ehaydie artyeoned®m the

engi ngroﬂﬁséinﬁﬂtlﬁghf)@%n@tlﬂﬂﬁﬁ; IuRit gM@U? miche nﬁﬁ@r\’%woﬁweter
fuel in nitore rreasurlngt e

t ank rogvglpurg{ad%!:ﬁnlr @%Famn?q"ﬂid a1oR Rt he vessel

us¥ ng a rosemount radar tank level transmtter and a

fl oat Fﬁe\!McBﬁéfhmpﬁg'l IR RBY rn%lylb%rmém&eﬂ %E’i% Ly |Qé4h§\£‘J AR motion

of fuel f i ent device by subtract
amoUN Ot {eiSEE1 2 (T Siie P 1688 MV fHoPHRORRIGHT e geeted ot o
consubhwtkebiplet inenifoliss eHe viessaiand heecosdthe agleadt twd@ickd mston flow

M Cr opjaRdd Q1 r}fcfalee‘é(t Qf?grﬁ ﬁ\? of-@gal n L nfoﬂf"&% sfte\J ANA ﬁ\re amount of

conprl se at east one

feel TUFREsuTerip eﬁm%}tw&achﬂ@ &° roRsing ihe ssepnd micro motion

densi figw ab@r froroWelréddiry df iRmichemdian Rew metenl et

mani fol d. 3 The system may further conprise an engine
alarm nmonitor to nonitor engine characteristics from
any ohe favelriianh ey miule EFHE ok eheggiog of thermsesehmay de monitored

Pr eSSty a magnetic pickup unit (MPU) to detect the rotation of a flywheel of the
25  engine passing through a magnetic field.

The amount of fue! in the vessel may be monitored by measuring the tank level of
at least one fuel tank of the vessel using a rosemount radar tank level transmitter
and a float switch. '

30
The controller may report pilferage of fuel to the client device by subtracting the
amount of fuel in the vessel and the amount of fuel consumed by the vessel from
the reading of the first micro motion flow meter.,

35  The system may further comprise at least one field component to determine fuel
mass, fuel temperature, fuel volume, fuel density and flow rates from the bunker
inlet manifold.
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rpmlimt, engine hour and engine active status. 5 In
a second aspect, there is provided a nethod for
nmonitoring characteristics of a3 vessel froma renpote
| ocation, the nethod conprising: collecting data
relating to the characteristics of the vessel froma
plurality of field conponents; 10 converting the
collected data into a predeterm ned format for
reporting to a client device at the renote | ocation;

and t A SYbtbini rﬁé}y tdﬁtﬁercéﬂw;ﬁ’&éeaﬂ %ﬁr@ été’rrrﬂm'@ﬁiﬁ:‘? tétn?Jn'ité’rnengme

recelv [ _Vvla one ;. wherein

convert 88 & %S fr‘g" a@f PRATTEY t"lfygrﬁ‘ﬁ’ @"@'Etﬂgdﬁl t@”’ﬂ%’ﬁ'ﬁ”(ﬁ'e pipssure,
syst efnre imit, Ebgindbous binbergireextieastatdhe nmet hod may

fugt her conpri se estimating the anount of fuel

consuhrr? % subtracting the readi qg of a second mcro
mot i ofl®  FEREERsCE |“t§>&9a'f=‘é’5°‘%ﬁed§rf"@h? for mggjtoring effaragteristics of a
dai | y vessalfroof a tehetelestien, tie mathdd@npasiog: ng of a first

mcro noti epyehd n%"&agqgl?lr ng_ltﬁgne cﬂ?:%gtgﬁstagg f ngeﬁ Frorinrrl\l p‘?t}rality of

mani fol d of the
conpr LB CBRANEYEi ng t he amount of fuel |n t he vessel

byo measur cogeting the@olecte@\tata it adirede@ABine® REMAUS refiNg to a
of { NBIKERRRE atifit ool bOFRNTART Tadar tank |eve

transmitter 25 The net hod may

further co Hﬁ?ﬁ"ﬁféngr bpepnvieried pith fen hgee Patiohuedeivieovia latleast one
cliengatélmui ce by subtracting the amount of fuel in

the vessel and the anp of. fuyel nsune t he

vessel frof'¢RE e Cﬂﬂ’eﬁég ﬁtﬁ'ﬂgéi?’?rﬁé gy AT ‘E’F?}r"l‘?étqekb"r?’w $ygigm to
meY er theZlent devicet hi rd aspect, there is provided a data
signal transmtted froma satellite transceiver

| ocated on a vessel to a client device via a satellite

and bESeMEMAE Y Uhet serarse etinaling gl areeibel Siehgensumed by
conv e$ltb€rdctldgtﬂm teadiag pt 2 dedoad micre dndtion Mew matdrasRidd dtha entry

conv eﬁ&rﬁ@f g @&I@ tér& ofjf'ﬁg 3 §sgﬁf0{r¥ ﬁ]fa CRANE ot § ﬂrs[ rﬁ%fﬂo oty oﬁ A flow meter

t hat d coffponen
t4fe J@%@?t@?““kﬂﬁé"e&@?a‘f@qﬁmv‘%ﬁﬁ} be encrypted and

may be decrypted by the client device on reception.
The method may further comprise monitoring the amount of fuel in the vessel by
measuring the tank level of at least one fuel tank of the vessel using a rosemount
radar tank level transmitter and a float switch.

25
The method may further comprise reporting piferage of fuel to the client device by
subtracting the amount of fuel in the vessel and the amount of fuel consumed by
the vessel from the reading of the first micro motion flow meter.

30  In a third aspect, there is provided a data signal transmitted from a satellite
transceiver located on a vessel to a client device via a satellite and base station
‘receiver, the signal comprising:

converted data in a predetermined format;
wherein the converted data is data that is converted from data that is

35  collected from field components located in the vessel.
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The data signal may further conprise data relating to

pil ferage of fuel of the vessel. 5 In a fourth

aspect, there is provided a software system for
nonitoring characteristics of a vessel froma renote

| ocation, the software system being executed by a
Programmabl e Logic Controller (PLC) unit, the software
system conprising: 10 a plurality of scripts; wherein

a fir $he delpisignalanayi hesgneyptedeand mayrite dsirypigd by dlenslientedbvice on
by subdcegehl Nng the reading of a second mcro notion
flow neter | ocated at an entry point of a daily tank

of the vessel fromthe reading of a first mcro notion

f1 ow e data sigmshtneyl fugtheraromiptisekdata relatingt to pifadaf@ bidue bf thl @essel.
vessel; 15 a second script nonitors the anmount of fuel
inth ve sel nmeasuring the tank |evel of at |east
one fllel® {¥HR 8¥pef%eth9’€s§elp'@%qeﬁgaas?fﬁ@éﬁm‘iyﬁtﬁmr &g amonitoring
t ank tlevateristcs af saivédselr franch 8enfdt@aicatﬁm tHehsof@agk system being

thir de@@ﬁtb@tb%/daeh%hot%mleph#g{] Fgﬁ%llgr (ﬁ’i&i unsp ytII'\e g?]fgva{% gystem

subtracti ng unt of esse
amounte& ' gel consuned by the vessel fromthe reading
ofo 20 theabluraﬁt@/oﬂédﬁbte motion flow meter. In a fifth

aspect, \gﬁe\?ee,é 2 fi SE ch;f)ﬁes?a-,g \?s yl C e e Hf g{nﬁéqﬁ]qg(émgd 6y subtracting

non- power e
sat el e feading aha a@p%mlctcomPMrfbmmeteidncateﬂ @t an grdryeoint of a daily

st at i @ik 6fAREVEREI MohPthd reddfRS1 a st NS mdAbEhdv Fnéter foBfed at a
dat a |urr11 er"ﬂtnga&ﬁg&att hon data of the vessel; } a

pl ura § QY OJEWETSEY panel s mounted on” at | east

obfe si de sagdcanksaipt moritersdbes aroeynt difeel drotha vegseMmrmeshsuring the
panel gnibeidier At ki d?n%ciluerl ?’:Jnﬂto\' %@ vbQel &ﬁﬁ%& un{ llgﬁar tank level

device to receive sunli wherein the sate
t r ansTRSPPRPT 3¢ afigqksdieh: %B?el y by the sol ar povver ed 30
panel s. Thethiiewsripedetennirals pifecgepf fuskbyasubkadihnd he@ehount of fuel

pol ygh e Re& %ﬁtﬂh@%n%gﬁtt of el cgr?éuﬁl%@%k He2 vesé@?rorqeﬂAn reading of

corr03|on Bri ef scription
e%?arrﬁh"‘ef"é‘fm'?’ﬁé“qt‘ﬂﬂlw me'i‘?’vvl || now be descri bed with
reference to the acconpanying drawi ngs, in which: 5

In a fifth aspect, there is provided a device for mounting on a non-powered vessel,
the device comprising:
a satellite transceiver to transmit data to a base station receiver via at least
25 one sateliite, the data including location data of the vessel;

' a plurality of solar powered panels mounted on at least one side surface of
the device, the solar powered panels being inclined relative to the base of the
device to receive sunlight;

wherein the satellite transceiver is powered solely by the solar powered
30 panels.

The device may also comprise a stabilised polyethylene casing that is resistant to
marine corrosion,

35  Brief Description of the Drawings
An example of the invention will now be described with reference to the
' accompanying drawings, in which:



Figure 1 is a block diagramof a vessel nonitoring
systemin accordance with a preferred enbodi nent of

the present invention; Figure 2is a graphica
illustration of a barge tracking device in accordance
with a preferred enbodi nent of the present invention;
and 5 Figure 3 is a series of screenshots using data
received fromthe barge tracking device of Figure 2.

Det ai FigtireTk&ct blgek dipgram af lrevespehwontinRehsemiimgetopdance with a

Fi gur greferred eﬁ@&cﬁﬁhnt@ﬂbtpﬁﬁséﬁt%véb‘tﬁhem 5 for noni t oring
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ooat F5He 2 5 Saftrat s Riores Srtmiesr g putedn gocordance wih a
contrQw&wﬁdﬁmbahmemOQmBGHEeMQWBMQnSﬂﬂlver 11. The

cont r glgliRra ks Eétleg%@ts&egn%h@ts fursﬂﬂ"d@ta BLAN R fhdny tl'%]c bardePlr&king
conponent s % in the vessel 10, "and converts

colle t"é‘i&m& BueZnto a predeterm ned format for

reporting to a client device 50 |located at the renote

| ocat hefied’ eiver 11 transmts the
converteleedg%iac;l LSAL 5%%@ ? 15 Station (LES) 30 via

at | eBeEThaL Fg%ttr%r't 3 teés% @roniffiag exstief fas noniigriag ickaracteristios of

ded i verveesdbyioaifom el eidi® Mcatichelsi MS\VI(YedSYME%Vet@Q B QcoripRses a

Cl ' enEongrngelr G5 aﬁ(@ a s-g%o;t C@aqs?egtlfrelr efél_]ée cl?n?(?"eﬁ. &? f:?{lgf:ts dgta from a
| ocat 2erain of ft%d mmwenteﬂ 3timthewesssb 10, ¥0d cPvertPIti® ealledted data

12 i Smtb[%ﬁ;fréddtéf@ﬁn)éd EPmBEst r@ﬁorﬁr@; to agliénhgev‘&,@tﬂé“édate@ at the remote
tr ansgelver

al so ope'?rétTll'\Efesl"r"g‘? i t{ﬁﬁ'ﬁcéeg@égjl tt'SXSt'T\tlt\% e ‘ﬁ’l“&er&%%ﬁ@n@ﬁt@”d Earth
18, f StetienhiR) 39, viadtdens bgnevsiatetiitec20b Thengpnvarted datagh detivered by an
CONMPOA&dHoRic ddively sQLERNTRIIE clenBidictapt rol | er (PLC)

unit 12, satellite transceiver 11 and satellite 20

are part of a SCADA (Supervisory Control and Data 25
Acqui Bhiet ¢ontidlies ¥3 treay be Teh Brogadranhablet Ipgtor Gorerolsr (BILC) lubitmaythat is
be  anoddimpdnAt bid of fﬁbr\'/bssgl 1 #RSBEE YA 1243 bgﬁamg connected to

coverage IS provi by t I nmar sat - C sat

et work saigllite ffﬁ'i?%e'\'&r Hvier ?’@6@!’5”( iy pirg irabling a prchis sisogppetstively
mes s agesectadaothetield\wempetentsO 3f fobeRamiple, aldCBARire €HbiRLt | Yy

to an e-nmail address, SM5, fax, Telex or another
nmarsat-C or mni-C transceiver 11. 30 The field
conmpoiedield cenpegientsHad. Riegremmable Lgain SenttallerdREChunitd@ssatellite

t he deihscdiver 11 4 sa@@@:%b &Y §§r€ma §¢1ﬂ3/ﬂ$@pé&‘ms&r%/ b%ntrol and Data
stem

|| t
| el s T St T b R sl RS rye P e
t h en transgeivei t1s Gldbel auerage is oraxidséibethk inmearset Omatdlite2@etwork 20.
whi ¢ h‘tﬁrdﬂ&ﬂgﬁb@pﬁloﬁ Qﬁd Qeﬁ"%ﬁ'usfsﬁﬁm rﬁ&%aw tﬁé{ 4850 16 Gy

35 LES 30. Tt} hen transmts the data to an
e- rralqce@.bp\/eé: ytl?fndenmgl %chE{?é,r fax, Telex or another Inmarsat-C or

mini-C transceiver 11.

30
The field components 13 on the vessel 10 generate and process the data for ttte
SCADA system. The PLC unit 12 collects and converts data for the SCADA system
from the field components 13. The satellite fransceiver 11 then transmits the data
to a satellite network 20 which propagates the data from the SCADA system to the

35 LES 30. The LES 30 then transmits the data to an e-mail server 41 on a server 40
where the data is packaged in an e-mail for transmission to an e-mail client 42
installed on a computing device 50, for example, desktop computer, notebook



where the data is packaged in an e-mail for

transmssion to an e-mail client 42 installed on a
comput i ng devi ce 50, for exanpl®, desktop conputer,

not ebook 6 conputer or handheld w rel ess device.

Al so, the data may be sent via a SM5 text nessage or

MVE nessage to a nobile phone 50. The data signal from
the satellite transceiver 11 to the server 40 may be
encr yFPBREE R handheld wirgless fevign Alse tBefatamay(be sept vida SMS text

cl i enmebéhgaayMrISSRedagytt @fn)ﬂbi[eeﬂ]&@ S0/ BéRRALa S|gna| from the sateliite
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usi ng sec di n
tr ansE%l i rnie_Lencﬁry‘ftegaes@ﬂgT? ﬁ%gtg%{%lc@&ocggwpﬁeg by iig client 50 on
pr epareseptiop using &asydikey. conmuni cati on software for
Enhanced Group Call (EGC) reception for FleetNet and

Saf et EGC supports reception of free Inmarsat-C

br oadﬁﬁ%ﬁ"@'&g \ﬁQatf‘ﬁ odpleofdthe éra%lsr?ﬁ“’?faﬂ tgneasyipib mgssage object is
WAl ni prgparedisy dEasyMail paprubiitation sdinarefocBriamted Gloup Call (EGC)
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i s one e nost
comm'i’fP%d&f’?tBﬁ’ﬂ"eé@Fqupeﬂs and, merigmey sei@hpwﬁr@wsseaswan iise pepular

conposvioard chdrriensdl SBiPs, TRPAE dsseld bk bdkat Yoing (AEMS since it is one
m cr o fr{'il?et llngﬁ S:H C?V%nd?ﬁgt-eff%ien{ %o %m?u%ﬁtéong sgla{ tank |evel

transmtter, an 0r[r‘ponents 13
sknd S|gnalstothe PLC unit 12 in the form of
frequaaay:omb@ﬁea.kg zer 20 value, 4-20nma signal and

nal ctivel The field onent s

e BT BRbRR 8 grebte ispeGoetup i WBBR SR arotn now

t he RPRIEGT redemounts selar damkn divale frandraitiee, lapd e , flobuslvitcharthese
t he V&ﬁﬁﬁhen‘is ﬁFQénB dgnEI%Qo i Fthzlﬁut-gQQn Rleq‘oh'rp bitfre]qaency, totalizer

c [lects re at a _neasur ed
mpof L‘"ﬁt% 2%5‘ aﬁlﬂﬂ‘a' G aitpk songl, gesp t'r'f-é&tTé'a ﬁa'&tcamp?ﬁeatséﬁ are
engl rr@eltfornag thoughaut thBommsset dNve nsinitorshe RPM ofethavpssel's engine,

are fté:%é%‘f‘%ltaﬂdﬁrwesée%éﬁ er value to kg, 4-20ma
anal og signal iters a the digital signal to

binary format (0 or 1). 30 The PLC unit 12 is |ocated
on t @ oOnedtsel 10 where engine signals, fuel signals

jla_)% F]rﬁ]&%%l Jnﬁqg%Hﬁecga}gg\ t#n%rc‘%\é’]rﬁggsﬁre%tbgttﬂee fi é’ g%ril]':pgm?nt% I%%J and

conpeRBYRS e cpiissier cwdta twag ha@g'neetrims fo@rsaée&nl@ cerivgrsions, for
W I € example, are frequency to RPM, totalizer value to kg, 4~20ma analog signal to
fiters and the digital signal to binary format (0 or 1).

30 The PLC unit 12 is located on the vessel 10 where engine signals, fuel signals and
miscellaneous data terminates at the PLC unit 12. The PLC unit 12 is operatively
connected to the field components 13 located throughout the vessel 10 via wire
cabling. The PLC unit 12 has a flash Read Only Memory (ROM). The ROM 12A
stores preconfigured scripts 12B which allow the PLC unit 12 to independently

35  send each data signal at a periodic interval to the LES 30. The scripts 12B for the
PLC unit 12 primarily use the Ladder Logic 47 programming language. The PLC
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cabling. The PLC unit 12 has a flash Read Only Menory
(ROM. The ROM 12A stores preconfigured scripts 12B
which allow the PLC unit 12 to i’ndependently 35 send

each data signal at a periodic interval to the LES 30.

The scripts 12B for the PLC unit 12 primarily use the
Ladder Logic 47 programm ng | anguage. The PLC 7 wunit

12 is instructed by the scripts 12B to transnit data

at perdnBdpds insitusied R thescepts AQB ta ransei dptpacat paribdicAfitersals via the
converttandggivehei.col | ected data, the PLC unit 12

transmts the converted data to 5 a satellite 20 via

the I'mmarsat-C transceiver 11. The PLC unit 12 is

pr ef erAdlst eonvertiag e nelieslied datrgbs BLE onib iR wansmilth theRo@revind tata to
1251 s o MBS BINRPImARLa0E FEIBLILSF 1hObUSt because there
are no noving parts. Conventional tracking systens

nmust utilize conmputers to aid tracking. However, 10

t hi s g ALE whits2ds prefecadpioiu s genembpurpose domputed l]'lhéliPiLOgsmt 12 is
waves Yﬁyr&mngtﬁéjlﬁdcgmﬁl rcbtb[lgsﬁ cpﬂ%@tlﬁe ﬁIIEDY];L.Jng'IOVIng parts.

parts in the co r SU as t
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pr oce§9¥d c?'ﬁ@t detp |°ES‘FF§"TEPZEB'd\KP't ?f'@?ﬂﬁ sher pering oigmngl‘@ P& it 12

di sk dﬁdzs\/meaﬁﬂ‘l Rmcul:tséﬁw Ivhi@h 8fe dcRpts ﬂzéE’are EhpedPtrfe WaCtunt 12

12 is optim zed ari yse
wher e ? %ééeg Ui ?{%nt"yl a§g é%%@ afgls PeHSt é'i’?dscg'ﬁlﬁégg “é\q%o”t the use
t A& sahehard ﬁl@k dﬂ‘(ﬂﬂw eequtasdite spple d 28T helh-Oued J@lis deSigserd and

as t Oh@ﬁﬂy%pllrﬁ:zé@i@kmarﬁﬂ%é’ \Aﬁé’r@l#?e edufbﬂéﬂ?ls aMed wnﬂisfaﬁﬁ)éhocks at
of the vessel 10. The as a fa

progr Kl 8'@96‘108%“'(‘ "&/EF%Ce 'i" h‘éa‘@?/sef a0 ISQa?’Sntot gake it look
pr ogr amnspanelsi v threvent pilacyaoidhe 26ssélutouTiae PIL® ofiit 12 also has a fast
Sat el biggRinii §&f§!o¥ﬁ@nt-@9@ SALLGR, fHafY focf)rég?érﬁlérfdti§ owerful and
transcei ver 1 I's S|gnedto m ni m ze payabl PT e
t P4f f MUre P98 system 5 al | ows event based posi tion
reporting. This neans that the 25 satellite
transggljeh'@rtr;l1 ly transnmits when it is required by

é satellite transceiver 11 also _
pr OVI s SARERMIBLE Fatelite Hansspives 13fis drsiserd tegeinipize payable airtime
appl | gaftic. oMe sfyats-mtdwalotuecdoaﬂluagw pmloudemur@ LU=t |meaf1§ 8t the

r%ﬁ?ﬁ’(& ttr%ﬁsnc%@gr V‘P Eﬁl raa%émlgﬁ \gﬁeen d (53 F%QHléed n%yei?ugysystem 5. The

i sI angptellite tranecajues sld| alg® prayideadhe iarew evibus gemgegof other useful

t r ansgpR&dtions fodthe technology including e-mail, free EGC reception and Inmarsat-
C maritime distress. The satellite transceiver 11 is placed on the monkey island of
the vessel 10 to facilitate outgoing transmission.

30
The system 5 is able to monitor and control the vessel equipment using the
SCADA system. Monitoring and controlling may be performed locally or remotely.
The SCADA system also comprises total ship alarm status, warning alert, vessel
fuel bunkering management, tank level management and engine management.
35  This data from the SCADA system can be monitored when the vessel 10 is at any
location by any client device 50 at periodic time of intervals or in real-time.



The system5 is able to nonitor and control the vesse
equi pnment using the SCADA system NMbnitoring and
controlling may be perforned Iotally or renotely. The
SCADA system al so conprises total ship al arm stat us,
warni ng alert, vessel fuel bunkering managenent, tank

| evel managenent and engi ne managenent. 35 This data
fromthe SCADA system can be nonitored when the vesse
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control and vessel distress to nobile phones as well

ass Vi gne Qﬁéﬂuté 2b GorRarbid 8 EohRABE BAT 1o $hE ﬁ.s%@nﬂea_es% sends the
office. 5 The satellite 20 forwards the converted dat

tot h8°’E’E"éed3‘5’ta iPrforepipigntamal syer 4t E he ewAl aYes 40 H’oﬁ“é’ ”‘t‘fd?”tes
a r ectheidatito elieat Worksatioas 5010a grbogemathidl server 40 then
distributes the data to client workstations 50 via

group email id. RPM Monitoring 10 The RPM nonitoring

i s anREMJMeNnteNing f eat ure of the SCADA system The RPM

nomi t Thé IRPMP moNitod g iDard u%oataﬁturreame off the 'S AR byatent PRRORPM

of th to

R oftof R probed B Soed N e b PR o 86 Rasehl o n he
1 Theforpf &8l- ttmﬁedaéﬁw dghe Bphﬂeﬁ éﬁ?c@gt_ljlﬁ ig wufqt%g\mé@q Pl eystem 12.
magnethe RPMCH tH@ eagmé faepen\ass}ﬁethe Sy @@ Bed m-EB@etW didk up of the

cablin fromt

75" B U e e SRR P e i PerbRosplf 48 b Plpant 12
hé&avyamguallymatnensterlsiatda athdngdy beblaseanpearat heary dulgdb aithstahd high
and - efehpbiatfdImceRtG antidetrlcg\eBlindTONi toring Tank | evel
nmoni toring provides useful information to fleet

managers. Tank level 20 nonitoring is used to neasure

t he f limlk lokl mbditofigel t anks of the vessel 10. This day

may b‘?arﬁ(olgve‘i ‘Moﬁ@or’n&%xh%e %eﬁhﬁfo?ﬁlgthQ§ lrtlnaﬁag@i%t ?hk level

bﬁ%t | eet nmanager nE
d@?mpaﬁkﬁéP%H ﬁﬁUFUE?ﬂﬁ%QE%' ﬂéﬁ*sefmﬁwﬁs W djis day
10. Tabkbé evsaitoreDIOLAlQIbY Mg ¢ray a8 lwed rérsoteld Y tHelllcobMankiger. The

oo Py by AR, PP o S By e
Fuel Horenolersl g]qn&@rlngmy qley benyped del measure Hailviiniduelde volume

of a érddafle JvartR@ellarm! figiletd), AW RGel blafth of tHRBAY GRNT
f mul ti ple vessels wthout human error. Fue
noni toring requires the

Fuel monitoring

Fuel monitoring reduces the workload of a fleet manager. It also enables fuel

management for multiple vessels without human error. Fuel monitoring requires the

use of micro motion flow meters, to measure fuel in mass/kg with 0.5% accuracy.

30 ~ Preferably, two micro motion flow meters are used. One is placed near the
bunkering manifold inlet (f1). The other is placed at the entry point of the daily tank

(f2). The f1 value provides the total fuel input of the vessel 10. The f2 value is the
measurement of fuel out to the engine, the generator fuel and the tank level
transmitier measurement of the return fiow of the engine and generators. The

35  approximate fuel consumption of the vessel 10 is calculated by (f1 - f2). The actual
- fuel consumption of the vessel 10 is calculated by (f1 - (f2 - daily tank transmitter)).

An important feature for fuel monitoring is on-line bunkering. On-line bunkering is
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use of mcro notion flow neters, to nmeasure fuel in

mass/ kg with 0.5% accuracy. 30 Preferably, two mcro
motion flow nmeters are used. Ofe is placed near the
bunkering manifold inlet (f1). The other is placed at

the entry point of the daily tank (f2). The f1 val ue
provides the total fuel input of the vessel 10. The f2
value is the nmeasurenent of fuel out to the engine,

t he g¥Pf¥raseuwsrte fand|dogs @ot folyen Messplesaanding famenvally melculate the

meas ub@ikerig fod). 1h Bent=et ﬂ@etfrﬂdﬁﬂgéﬁnaﬁr?&dqum @F'ﬂﬂa ﬂow meter {1

ener 3 r oxi mat tion
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vess elirg cabiidg rig) staodamh mueing \aroarkd whblee whitk cabuotlber dangaged or
fuel . e,,j,sn GApbkast, a fleet manager may read the value

of the f¥ow nmeter fl on a display. This display also
shows the fuel mass, tenperature, volunme, density and

f low Eadiresa Ia}ﬁxrﬁmﬂomﬁmebonhmnkering Fuel nonitoring

al so a t n th . .
bunke% rbe %\ﬁ oﬁ'lﬁhfto?@ﬁ at?é Ht??qé &hﬁ%ﬁgq@)éfgﬁé"?eeaﬁms 'm]umng
The EMEFAUED PIRSAEAL EPMSWtoanmﬁeﬁwﬁml erginengyy ngine off status.
Secur Bitksb yyshingi vafigtiles dah Yalsb B8 kfondisl lbEfly a¥ivBiErefidy. N

I's standard mari ne arnored cabl es whi CK cannot be
damaged or easily tanpered. 10 Engine alarm

mbni t Yesselgliskiess faaelien:ol Engi ne al arm noni tori ng and

cont rpde @%5&( od@SssUhdibPisLa ﬁﬁiau@ﬁmé{bﬁrd‘ﬁhe' g@AMﬁj s{em because
I ne

t
Lo B YRS gieRaR ] FrogRyind © oo DR BpEahu edre gp g fleet

.can ahsmegbreinmease tdrembrgancal The asnansdr| fleet manadey . will beceive the

Vess et!hstn%b§ﬁ16§s%§e byt | HBBHe ﬁﬂaﬁe Mﬁﬁaﬁ@ to%e?‘rtcfegiﬁ%té&@ﬁél[' é?i@ress

is a uni function tem becCause

di¥%t r‘&f@ %fé’a{@*@ufﬁ%ofﬁfaagm&rméfaﬁ ? %;fee-% meaia@etﬁ@ ddﬁ%%ﬁr meﬁsage
t he \Jiesseived By e rétigiedts onEnageric biittonds activhte® MR RIGLEGY .on the
The aypugl@r fleet manager will receive the distress
message on their nobile phone and also to their

desi gnated enmail address 20 within several m nutes of

t r ansTretICADR futition! isd reaﬁ&smﬁ@gmedﬁb&h&b@temséd and is flexible

MSSag gaterl e {](? &s%k yegu%e s andyo? (c::clargplya%? tﬁ§| icy, once a panic

button 1S ac e Crew vessel 10. The
SCADA functi on and features are not limted to those

descrrdi@eng@Rtidse b BXdnBiher erﬂ@ocﬁr@etﬁ ahére i¢ Pro®iBEl H$8fge tracking
' eqUIJegrggqtoﬁ %\n %/ar%g g OE/B.CQM g Iong, large usually flatbottom boat for
transporting freight that is unpowered and towed or pushed by other craft. The
30  barge tracking device 100 comprises a mounting plate 120 which is used to mount
the device 100 on the surface of the barge. The device 100 comprises an Inmarsat
D transceiver 130 positioned at the top of the device 100 to communicate with a
satellite network 20 for communication with a LES 30. The device 100 also
comprises a plurality of solar powered panels 110 mounted to the side surfaces of
35  the device 100 to provide power to the device 100 for receiving and transmitting
information from the device 100 to the satellite network 20. As barges do not

typically have their own power source, the device 100 is self-sufficient on power by
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} Referring to Figure 2, in another enbodinment, there

is provided a barge tracking device 100. A barge is
typically a long, |arge, usualﬂ9 fl atbottom boat for
transporting freight that is unpowered and towed or
pushed by other craft. The 30 barge tracking device

100 conprises a nounting plate 120 which is used to

mount _the device 100 on the surface of the barge. The
devi c&MEROTL BRsPircRAvessd R3RRE 1d &t Thersidersyracesiof e devige 100 are
posi t iirsived sath thhlghdyopceble dnhaeleqlend areouhD6F sURighDIGTE theatfa@. The

W th Qavisai@ | rk L.or | |.op W .th_
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sol ar MHRFE@SPAnel s 110 nounted to the side surfaces

of 535 the device 100 to provide power to the device

100 f r LV o transm.tting. .infor j on from

the oo adh Kbl FERREL el R PSS S g o e
do notarge yasfl eHter gnvirapmentplctonditions, pesheas wiodr iemperatuee, etc. The
devi ceoldiGfowefed pehdis F1dfrhdyteNEL 200 RANREIaNYED Entefme! Yi NY

on the solar powered panels 110. The side surfaces of

the device 100 are inclined such that they receive an
adequieteriagtuiioure 3, suernisighs oldaicliengappliaticaysingl@RS data received
devi cBorh @b devicB 306 88CHLskBred THeb) |hSEeRRbY mstﬂ%{aeg@ vessel's

casinﬁ Hhat is re§1stant to marine corrosion. ,
that [PEYPIASTER-dderPR gt seregRsirle 1299mMer d vigw of ke vessel's
GPS cegiodiwithtifermatfiort dtwut thangesehIThedioham sei@enshonBRNhistbry of
condikgqgﬁehﬁng?ﬁs wi nd, tenperature, etc. The solar
power ed panel's 0 may be a SLC400 4nm sol ar LED

| Shtern. 10 Referring to Figure 3, screenshots of a

gl i entt wilpe! dppeeciated w%@gnm$dm ﬂheraﬁflﬁﬂ]@ct\fﬁﬁeroﬁé Oéﬁlﬂ?fti&% and/for
evi cg. R0 . top.left screenshot .

11 s Redfiaudtsidy pedtldet i nBifont fPonh bn GE SRS Shbpmen
ri ght WEwredapsipg frio the seenset soiiit of e infentdneasyeready described.
| ocat Tiﬂsnh pYdsbiht érﬁﬁh@iri?&ﬁé Q\Pe]:c, aiht@#ﬁtoré,h% ‘tﬁlsséﬁ_kiderér@Qn bélg_tsrégﬁbcts
Sl ee| i.s,a_ hi ry o e vessel's journey.

I%;VMI lfStr%ﬁevegB%P%té?szrfcgﬁgby persons skilled in the art

t hat nunerous variations and/or nodifications may be
made to the invention as shown in the specific

enbodi nents w thout departing fromthe scope or

spirit of the invention as broadly described. The
present enbodi nents are, therefore, to be considered

in all respects 20 illustrative and not restrictive.
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PéT/ S&2007/ 01001 Received 9 April 20 11 WE CLAIM 1. . :
Agvessel nonitori ng system for .nonitoring PCT/SG2007/0001
cHaracteristics of a vessel froma renmote |ocation, Received 9 April 2(
the system conprising: a tontroller to collect data

relating to the characteristics of the vessel from a

plurality of field conponents, and to convert the-

collected data into a predetermned format for

reporting to a client device at the renote |ocation; a

satellite transceiver to transmt the converted data

to a base station receiver-viaqt |east one satellite;

wherein the converted data is delivered by an ‘

el ectwoatiamdel i very systemto the client device, . -

wherein fuel of the vessel is nonitored using -at

| eastt. A vasselthatdding BYttérdidr lﬁdn@dﬁnﬁ@@r@&eﬁmﬁgg alvli€et %otg ocation
fuel &%%Mﬂpris!ﬁg g%ﬂkl’%f@lltg %!IQ:Y data r%ia ing tp ?‘8 Fﬁa?aﬁtzﬁfwé 36’7'% ssef from

of a

OF 2 SBERRYS I Slbonti o copye e e qnd ot it emibiomat o
two MRPETRY GFien fevies & he mptotsiasation; aZateliérangyisd: @iansmit the converted
accorgf g bew selion rateivker Vindt GER bt shldife; wA&ER BL lxﬁfertb@da@ ls dehvered

Pr og bparabtofic bdbgnCoyEankh ik R

t h e data J.:Jn(}}% %ﬁ’ﬁg e ersc %ii']?‘{ﬁgtgjaﬁvéﬁ \‘?hg?elr[]l wgiéagﬁhe ?esse?’s m?ttored uslng
'X’E?? m accor cral it "W]fg?l BNFimgd fsieglimgted by

c 0 rrp% ngdie "‘faﬂ'ég Ia ﬁ‘?"&'?di riGgo gqtiop faw Mgty reading of aifisst riery

one F‘P‘Bﬁf‘wtegﬁ&ﬁﬁf leestied mich mgticp flow magnet | ¢ pi ckup unit

(MmP ,Tmcro notion flow nmeter, rosenount radar tank

| evef THF SFETPCTHNS o i 1avheris e corpledha Pragranifirgle Syt Ceniraller

ac ¢ ofPHE vyt © eolleck e datalfromuieciele canpodeats fnirézstme0f t he at :

| east _two micro notion flow neters is |located at a

bunk® P4 {flen achEitgfiatiadm dfwherbie a febeboner of EipRiIrety BAfE@ omponents

“acc o ehiyrp fom tiel gaiuprofisistud i€ nedighetit ewS@E FD), Gicrd Riorfrow meter,

| easbsetndnt fii? M 1801 deRdhitlel, O = iPRLGLS 1S | ocated at an
entry point of a daily tank of the vessel. 6 5. The

Sy StéeMhedgear chbdndingttaciath 8 widrdin theheoBthd tegﬁtwﬁ‘ﬁ%m bR meters
per idfbdutsti € A(bRRMintQradiBid 8NEH VaGeLf the vessel s
nonitored using a nagnetic pickup unit (MPU) to detect
the s ’Gteatslteﬂfhc@fdlr@ td c*a}h\’\h efdreihe setcg‘ﬁ oﬁﬁk&lt lB&st Q@ﬁ%}o%hon flow
thf%@s.ﬂomg&%bﬁ Bblrﬁlopadarytar?;tafm tIem accoradi ng to

claim1l, wherein t anount | n the vessel is
nmonietsoThe yskah acdbRMG W01, tvh@eu‘ ALV BNE L)er%nu@tﬂ'\a;kﬁ @fsatﬁ <N i of

f | et |5 onIto! L ne iG unt
e R D e
accor ﬁln%"ep?sém% QF%aéf“ag%""ﬁ?e'ﬁ wherein the controller

i rep9rﬁ1§syg4ellnf ?cﬁ%g%tocalmt‘! 8erre§ru.gt he nSlient device b

subttactin a"?°H"tl°H5ée"08’§§§F9'5ﬁiﬂ"'l°ﬁébY
ano [REUYP ek leyehefatpastpp fpe! tank ef thavessellusifigragmaetbit radar tank level
r eati#ngQitterfend dfvatfsivitest micro notion flow meter. 9. The

‘system according to claim4 or 5, further conprising
at F-dA%tystonecopiding ¢ cleiorpDerd@nthetein the controller reports pilferage of fuel to the

. client device by subtracting the amount of fue! in the vessel and the amount of fue!l consumed by
~ the vessel from the reading of the first micro motion flow meter,

9, The system according to claim 4 or §, further comprising at least one field component to

determine fuel mass, fuel temperature fuel ve!ume, fuel densmy and flow rates fmm the bunker
inlet manifold

Amended Sheet
IPEA/AU



degterm ne fuel mass, fuel tenperature, fuel, vol une,
fukl density and flow rates fromthe bunker inlet PCT/SG2007/0001¢
mani f ol d. Anmended Sheet ] PEA/ AU PCT/ SG2007/0001( Received 9 April 20
Received 9 April 20( 12+ 10. The system according to ‘
daiml. further conprising an engine alarmnonitor to
nmonitor engi ne characteristics fromanyone fromthe
group consisting of. tenperature, pressure, rpmlimt,
engi ne hour and engi ne active status. 11. A nethod for
noni toring characteristics of a vessel froma renote
| ocation, the nmethod conpri si@g: collecting data
relating to the characteristics of the vessel froma,
~ pl ur &7-]TE8sygem pqcerting 1o @amrb dibericemprigiuganendine aigmt rivgitor to monitor
col | enginedhatimtedstiésiibo ady ofd fRehedrdtp R@Eisth 61 BHhpefaie, pressure, rpm Emit,
I € POErgind Bodr Snd@ndirel=8L staefd€Vi Ce at the rempte |ocation;
and transmtting the converted data to a base station
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f | ondevise dths rempiedocetioes agd-hmanttingfthefcarmbried datsto rrbabe station receiver via at
est | et e shiyiits whindrosd dom@rtddlagta rs@REkByQh el&tr&fﬁfd&ﬂgly Bseh® the
MOt | &bt bviRW WBHR el bf ¥ RelsBi zﬁ(ﬁﬁ&émm&ét legst IV\)O gn?b].'o nmﬂ&r ﬁgw meters

not i
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‘ fur A P“ Mrﬁffer fé‘i"H@e f@aé’w prafirshgicr Mstion figyumster isfthefag edst two micro
consTgiedfioyynelepbt ract i ng the readi ng of a second micro
notion_flow nmeter |ocated at an entry point of a

dai 1\ Thermethed aceqiingjadsise 1, fthsneomdsing edfiatRtng the dmauntfof fug t
m creongyped kyrsulfiacivg theoring bfacsatoadimido n@tion Ben e lobatddei an entry

manigbiat o a aily tahieof e 65 & fromkid reatihg f‘@Hﬂl@ﬂm FKA NS Mbericated ata

cl albmklg;lqn,etfn;ég,ﬁolagﬂh&gg@,rl sing nmonitoring the anount of
fuel in the vessel by neasuring the tank |evel of at

| eagyt. 08 @ehbtlccdd®g bo Rim 11 hﬁr1h\éﬁ‘t§:§1§|1151nb| ﬁlbfﬂ&néthé ARGARY in the
rad Qéssertb?ﬂlgashrﬁlg §|l5 raH! !Q)glsoﬂttletag on taﬁk &‘% ees?e?uspﬂ a roserr:al'aﬁnt radar
- The tanﬁ‘evé? ransmlﬁer Iauind! aﬁg and

conprising repo iclferage of fuel to the cllent

devi e fuel i
and 1 f %hp Melﬁéﬁt&&%ﬁg Ip%glfn 1'3 anua’go Pugm%' comp{xﬁ,]ng %rgtg é)ﬂer?qe(f?ﬁg to the
e SFBCHHTIY 09 At ek e 1 e g b coep b
~15. th“ﬁ%?'ét*’@F“@fP&‘FmQtOf hefgstimictaaptibr tommatesat el | i t e
transcei ver | ocated on a vessel to a client device via
9 a sat APIREENLFISHIR Eo% e sdlirirapisele ested op essss] g allent device vi
conpriiglitngnd besgsiplen tagelved db sighahcamppirgtietvenadidnet a pleoddnaibgd
whe foirhdt; vinki@in €@ BT thtadodats that is@arivariel PR dataSna61Q BY&NdaGn fiela
: f r omn%ﬁtﬁtstlclaﬁéd ul\ fhe \%Qéel @ﬂ:etre%pfuet,l oﬂﬁg \Ieésgl lsdrnonltored using at least two micro

-motion flow meters and the amount of fuel consumed is estimated by subfracting the reading of a

- second micra motion flow meter from the reading of a first micro motion flow meter in the at least
two micro motion flow meters.

16. The data signal according to clarm 14, wherein the dala sngnal is encrypted and is decrypted
by the client device on receptlon
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cqpponents |ocated in the vessel, wherein fuel of the
vessel is nonitored using.at |least two mcro notion PCT/SG2007/0001:
flow neters and the anmount of fuel consuned is . Received 9 April 20
estimated by subtracting the reading of a second

mcro notion flow meter fromthe reading of a first

mcro notion flow neter in the at least two mcro

notion flow nmeters. 16. The data signal according to’

claim 14, wherein the data signal is encrypted and is "

decrypted by the client device on reception. Anended

Sheet LPEA/ AU PCT/ S&007/000%3 Received 9 April 20

. 13 17. _The data si ?nal according to claim14, wherein

the d4tT8e Gagioag! acqsiingfemlaing thapiereindhe datatsianal withet Gomprisest data relating
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inclined relative to the base of the device to
receive sunlight; wherein the satellite transceiver is
powered solely by the solar powered panels. 22. The
devi ce according to claim 21, wherein the device
conprises a stabilised poneﬂﬁ?V@ﬂe casi ng resistant

to naryggs nded Sheet IPEA/AU

Abst E ﬁ qon tor 9
syst e%"(eéﬁe f"c?P ‘WB%P!(S b g8 T2 Vb 1 o
(10) frremotealocadiont the|systami (Gh comprisingy st@ntrgliB) (12) to collect data

cogmpr 'réétfﬁg to ﬁ\e %%Eété}lshc%rof (Hle@esée‘?ﬂf‘éﬂr&n@ Qtplu%fyaof {lilg)components

rel ati he characteristics

{ om L1308 49 Pyt ereplseisd sl bR @rRraseierained imetlef reporting t
conveetcligteledod (56% biettle datdle iovbtipnaa pateliet teinsdeived (171D ioBdnsmit
for r %Oéoﬁnbé?ﬁdto%}al G, acbés@@iatlgﬁ\‘éc"éﬁrel( @?g \n?tat [eQQ Jn%'ggieﬁlte (20);

| ocat i on; satellite transcei

the ¢ whefe\"t“éf‘dcqa&?r&dtdefaas fedivqred Pmn %J?Ptfpe'éépkféw sgeer)w @D o the
ato | eaht gevizegsthel lite (20); wherein the converted

data is delivered by an el ectronic delivery system

(40) to the client device (50). Figure 1°
Figure 1



