1 Title Vessel Monitoring System Technical Field 5 The

i nvention concerns a vessel rmpi toring systemfor
nmonitoring characteristics of a vessel froma renote

| ocati on. Background of the Invention Fleet managenent
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In certain parts of the world, piracy exists. It is also the responsibility of the fleet
manager to manage the risk of piracy to ensure control of the vessel is not lost to
25  pirates 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: B '




a controller to collect data relating to the
characteristics of the vessel from a plurality of

field conponents, and to conveft the collected data
into a predetermned format for reporting to a client
device at the renote location; a satellite transceiver
to transmt the converted data to a base station 5
receiver via at lFanl th wher ei n
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at | m cr tion [ at

o et B O PO LB EL 52 RS et ve
aP | datgtfromibe fisldeamneneritoin redl ae. neters is | ocated at

an entry poi nt of a daily tank of the vessel, and the

anmount d stimated by subtractin
e At mese ot TECRUTEY R IESHRABRORS MBY 8 SOy o dhe
f r omgtadup copsigtinggofofmdgnetist pinkupr oninYvPdn rhicowmdne flow Tinder,
r evOkdkbinBit rRBF ok 1BV GarfsRiMd, 0 2 ABarSRALE Of the
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using a magnetic pickup unit (MPU) fo detect the rotation of a flywhee! of the
25  engine passing through a magnetic field.

The amount of fuel 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 fevel 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.




mass, fuel tenperature, fuel volume, fuel density and
flowrates fromthe bunker in|let manifold. 3 The
system may further conprise am engine alarmnonitor to
noni tor engine characteristics fromany one fromthe
group consisting of: tenperature, pressure, rpm

limt, engine hour and engine active status. 5 1n a
second aspect, there is provided a nmethod for
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of the vessel using a rosenobunt radar tank |evel
{7 an¥KiteeFevi8d a float switch. 25 The nethod may
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and base station
The method may furtirer 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 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.

30 In a third aspect, there is provided a data signal transmitted from a satellite
transceiver located on a vessel fo 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.




receiver, the signal conprising: converted data in a
predetern1ned format; wherein the converted data is
data that is converted fromdata that is 35 collected
fromfield conponents located in the vessel. 4 The
data signal may be encrypted and may be decrypted by
the client device on reception. The data signal nay
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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 recsiver via at least

25-  one satellite, 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 safellite 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:




device to receive sunlight; wherein the satellite
transcei ver is powered solely by the solar powered 30
panel s. The device may al so c&hprlse a stabilised

pol yet hyl ene casing that is resistant to narine
corrosion. 35 Brief Description of the Drawi ngs An
exanpl e of the invention will now be descri bed mﬁth
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Det ai | Description of the Drawings Referring to
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Programmabl e Logic Controller (PLC) unit 12 that is

| ocated on the bridge of the vessel 10. The PLC unit
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transceiver 11 and satellite 20 are pari of a SCADA (Supervisory Control and Data
25 Acquisition) system. The satellite transceiver 11 may be an Inmarsat-C or mini-C
transceiver 11. Global coverage is provided by the Inmarsat-C sateilite network 20.
This allows reception and transmission of messages from the vessel 10 from any
ocean, directly to an e-mail address, SMS, fax, Telex or another Inmarsat-C or
mini-C transceiver 11.
30
The field components 13 on the vesse! 10 generate and process the data for the
SCADA system. The PLC unit 12 collects and converts data for the SCADA system
from the field components 13. The satellite transceiver 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




25 Acquisition) system The satellite transceiver 11
may be an Inmarsat-C or mni- transcei ver 11. d obal
coverage is provided by the Inmarsat-C satellite
network 20. This allows reception and transmn ssion of
messages fromthe vessel 10 fromany ocean, directly
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The PL.C unit 12 collects real time data measured by the field components 13 and
converts the collected data into an engineering format. Some conversions, for
example, are frequency to RPM, totalizer value to kg, 4~20ma analog signat to
liters 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




nmeters, rosenount radar tank level transmtter, and a
float switch. These conponents 13 send signals to the
PLC unit 12 in the formof frequency, totalizer 20

val ue, 4-20ma signal and digital signal, respectively.
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- C maritime distress. The satellite transceiver 11 is placed on the monkey istand 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.




15 of a hard disk drive and executes the scripts 12B.
The PLC unit 12 is designed aqg hi ghly optim zed for
marine use where the equipnent”is able to wthstand
shocks at the sane time occupy m ninmal space in the
vessel 10 so as to nmake it | ook conspicuous, in the
event piracy of the vessel 10. The PLC unit 12 al so
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25
Fuel monitoring
Fuel monitoring reduces the workioad 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, 0 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 2 value is the
measurement of fuel out to the engine, the generator fuel and the tank level
transmitter measurement of the return flow 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




nmoni toring provides 0.5 % accuracy of the engine speed
of the vessel 10 in the forn1of real -tine data. The
RPM of the engine is cal cul at ed by the PLC system 12.
The RPM of the engi ne depends on the flywheel and
magneti c pick up of the vessel's engine. The wire

cabl i ng fron1the field conponents 13 to the PLC unit
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Fuel nnn|tor|ng Fuel nonitoring reduces the workload
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for Bhgitd Bla@n VWRBRE®RING éNtftdaﬁtHil deMmﬁl nfltipRS engfriéCalarms including
m.cro notion fl.ow

noni ui.res

ot e PR e R limi, S BB TS, Sheui® P age

30 Prldsesydtdms varigilesriap atso ive mooiterdd losglines wellsemotelyused.

One is pl aced near the bunkering manifold inlet (fl).

Ig her |s Ia ed at the entry point of the daily
nk~+2 M:yal ue provides the total fuel input

of t e %s@ @istrdss. fuffdtien fs2a vaifuecfundion lobthe B systent bashuse

fuel 118t rldiEa@OhBGramire 1EREIAHO bhdtRf 1RIsdeN1R o flct

tank level transmtter nmeasurenent of the return
of tMENAgRYIMERSE YesrersY-ofhe. omee OSSfe%ltp’ﬁ?'EﬁGPhﬁ’t”eref"ﬂ\é? the
consmstmsk messabe binthel embid phbfe 4ral 20sdlte the tiedgnased (efail address

) t 0

%(ﬁ | Cvl\jl seggr%%sgtra; Y& (afngrgﬂﬁg% dis rtgsas rli\e%sggn\fﬁé ﬁ%!res%%es%ge
An i ﬁ}ﬁ%ﬂet"%t’y thegeeipients encefmea'mmtpﬂ #r aqiEpteds by e grgyeon the
bunkekidnge, On-1i ne bunkering is 9 very accurate and
does not involve vessel sounding to manually cal cul ate
the bunkering fuel. In contrast, a fleet manager nay
r eadTherfCARA fuectiofi andheatfifes wremst bmiteid 1o those desdiitsdlaag js flexible
2-|‘_5h' Sto @ht8Mth @Md @sle? RqSihts'dn8rof sbRlpaRPScticy. t €Nper at ure,

vol une, densit

Referring to Figure 2, in another embodiment, there is provided a barge tracking
device 100. A barge is typically a long, 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




and flow rates of the vessel bunkering. Fue

nmonitoring also has an additiqgpal 5 function to

nonitor the bunkering information by a fleet manager

inreal time. The field conponents 13 for fue

nonitoring are secured by high security |ocks and the
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Veéssel distress function: The vessel distress function
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barge tracking device 100. A barge is typically a
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np D transceiver 130 positioned at
§‘pe @%%%@?%Hﬂ ga%ﬁﬁgaloo to communicate with a
satellite network 20 for conmunication with a LES 30.
The device 100 also conprises a plurality of solar
power ed panels 110 nounted to the side surfaces of 35
the device 100 to provide power to the device 100 for
receiving and transmtting information fromthe
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




10 relying on the solar powered panels 110. The side
surfaces of the device 100 ar i nclined such that
they receive an adequate anount of sunlight during the
day. The device 100 is packaged in a stabilised

pol yet hyl ene casing that is resistant to marine
corrosion. 5 Data that is transmtted fromthe device
100 HNE EQ the GPS co-ordinates of the barge and

- ot her enV|ronnentaI condi tions, such as w nd,
tenperature, etc. The solar pomered panel s 110 may be
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dnt #'8f1er to collect data relating to the
characteristics of the vessel from a plurality of
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heceLver via at |east one satellite; 10 wherein the
converted data is delivered by an el ectronic delivery
systemto

4. The system according to claim 1, wherein fuel consumption of the vessel is

monitored using at least two micro motion flow meters, a first of the at least two
micro motion flow meters is located at a bunker intet manifold of the vessel and a
25  second the at least two micro motion flow meters is located at an entry point of a
daily tank of the vessel, and the amount of fuel consumed is estimated by
subtracting the reading of the second micro motion flow meter from the reading of

first micro motion flow meter.

30 b The system according to claim 4, wherein the revolutions per minute
(RPM) of an engine of the vessel is monitored using a magnetic pickup unit (MPU)
fo detect the rotation of a flywheel of the engine passing through a magnetic fiefd.

6. The system according to claim 1, wherein the amount of fuel in the vessel
35 is 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.




the client device. 2. The system according to claim1l,
wherein the controller is a Pr1 grammabl e Logic
Controller (PLC) unit to colleCt the data fromthe
field conponents in real 15 tine. 3. The system
according to claim1, wherein a field conmponent of the
plurality of fiel d corrponents is any one fromthe
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the second mcro notion flow neter fromthe readi ng of
first mcro notion flow neter. 30 5. The system
d@cofdi ng e S¥stam rActordifp de &3 t1h durther; §pRTisti serpaigine atarm
i Nutesnitdr REPMonied eﬁ@neﬁﬂgiré’tﬁgri@ﬁcstfﬂ&ﬁ] N@Sﬁsegrohsthéf@fbhb @br@sibting
usin it 0 _dete

ot b SaTPRRREL efesRE PR dnahe it e’ Bt B B a3 Gugn a
magnetic field. 6 The system accord| ng to claim1,

wher apn t hanaRdIUtE métitoddgehalabtetidiies ¥Q@S&8el fréR alrSmote location,
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| evel tr anglettingdataagiating td the abargatgristids.of th vEsselffroen 3 pltatitynof
accofigly Bmidpems.2i m4 and 6, wherein the controller
reports pilferage of fuel to the client device by
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25 11. The method according to claim 10, further comprising estimating the
- amount of fuel consumed by subtracting the reading of a second micro motion flow
meter located at an eniry point of a daily tank of the vessel from the reading of a

first micro motion flow meter located at a bunker inlet manifold of the vessel.

30 12. The method according to claim 10, further comprising 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.

13. The method according to claim 11 and 12, further comprising reporting
35  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.




10 9. The system according to claim1, further
conprising an engine alarm itor to nonitor engine
characteristics fromany one fromthe group consisting
of : tenperature, pressure, rpmlimt, engine hour and
engi ne active status. 10. A nmethod for nonitoring
characteristics of a vessel froma renote | ocation

15 the nethod conprising: collecting data relating to
the characteristics of the vessel froma plurality of

fi el d4conputsémtignal Exnsiied iray arsatelitedranseeivetioerieton myessy to

pr edetRémuaas vfaQ{ sadliitd SMd HaRP StblidnEcehv@r, Bhe sighbiBpRkng: Ce
at the renpte ransmttlngthe

conver t ed SAAFRe cfdca?%'"ﬁa%%cage{rﬂwdo{q Acei ver via at |east
oAe sat emhereis: thaiponwsirtad tdht@ is slatacihtleld aavested drom data that is

del i valeedd R¥m@Bd %brﬁsan%&e Ieatl@nitveldsggystemto the
client device. 25 11. The nethod according to claim
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25 a third script determines pilferage of fuel by subtracting the amount of fuel
in the vessel and the amount of fuel consumed by the vesse! from the reading of

the first micro motion flow meter.

18. A device for moﬁnting on a non-powered vessel, the device comprising:
30 a satellite transceiver to transmit data to a base station receiver via at least
one satellite, 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;

35 where_in the satellite transceiver is powered solely by the solar powered

‘panels.




15. The data signal according to claim14, wherein the
data signal is encrypted and |s decrypted by the
client device on reception. 16*16. The data si gha
according to claim 14, wherein the data signal further
conprises data relating to pilferage of fuel of the
vessel. 17. A software systen1for noni toring
charagteri a vessel froma re 5. .
ocatPon, Thetish ardREyE, o d ny ERR O iy cgmories
Pr og rstabifisdsl RelYEDYRRe @SiNg ra;lsmet to n@PheSjorngaipn., t he
software systemconprising: a plurality of scripts;
wherein a first script estimtes the anmount of fue
consuned by subtracting the reading of a second micro
notion flow neter |ocated at an entry point of a daily
20 tank of the vessel fromthe reading of a first
mcro notion flow neter |ocated at a bunker inlet

mani fol d of the vessel; a second script nonitors the
amount of fuel in the vessel by neasuring the tank

| evel of at |east one fuel tank of the vessel using a
rosenmount radar tank level transmtter and a fl oat
switch; and 25 a third script determ nes pilferage of
fuel by subtracting the anmount of fuel in the vesse
and the anmount of fuel consuned by the vessel fromthe
reading of the first mcro notion flow neter. 18. A
devi ce for nounting on a non-powered vessel, the
device conprising: 30 a satellite transceiver to
transmt data to a base station receiver via at | east
one satellite, the data including |ocation data of the
vessel; a plurality of solar powered panels nounted on
at | east one side surface of the device, the solar
powered panels being inclined relative to the base of
the device to receive sunlight; 35 wherein the
satellite transceiver is powered solely by the solar
powered panels. 14 19. The device according to claim
18, wherein the device conprises a stabilised

pol yet hyl ene casing resistant to narine corrosion.




