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Description
Technical Field

[0001] Thisinventionrelates generally to an apparatus
and method for performing fluid transfers between stor-
age tanks.

Background to the Invention

[0002] Movement of fluids from manufacturing source
to end consumer can be a complex operation requiring
several transfer operations from tank to tank, via pipes
or hoses and to both mobile and fixed installations. A
common example is the supply chain for petroleum fuels
from refinery to automobile.

[0003] Itis common when performing such transfer op-
erations, however, that the source tank be incorrectly
connected to the wrong destination tank, typically as a
result of poor labelling of the tank contents, or in some
circumstances, due to the operator being pushed for time
and neglecting to check the contents of both tanks before
making the transfer. As a result, "cross-over prevention"
systems, or COPS, have been developed to prevent such
accidental mismatch.

[0004] The oil industry in particular has investigated
many COPS to prevent cross contamination, ranging
from the simplistic (for example the use of different sized
fittings for different products) to highly sophisticated elec-
tronic systems, which proved to be impractical in indus-
trial working environments.

Summary of the Invention

[0005] In a first aspect the present invention provides
a fluid transfer apparatus comprising: a memory ar-
ranged to store information associated with fluid contents
of at least one first storage device; a first verification de-
vice communicable with the memory; and a second ver-
ification device associated with a second storage device
and arranged to store information relating to the contents
thereof; wherein the first and second verification devices
are arranged to communicate to output a signal repre-
sentative of a match condition.

[0006] The apparatus may also comprise a control de-
vice arranged to control a flow of fluid between the at
least one first storage device and second storage device,
based on the output signal.

[0007] The outputsignal may be displayed on a display
device.

[0008] The display device may be arranged to display
the contents of the at least one first storage device and
second storage device.

[0009] The first verification device may be disposed on
a hose attachment removably coupled to one of the at
least one first storage device.

[0010] The first verification device may be provided in
the form of a first RFID reader and the second verification
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device in the form of an RFID tag.

[0011] The memory may be arranged to communicate
with additional RFID readers associated with each of the
at least one first storage device to obtain the information
associated with a fluid content of the at least one first
storage device by interrogating a second RFID tag.
[0012] The apparatus may also comprise a measure-
ment device arranged to measure a quantity of fluid pass-
ing between the at least one first storage device and sec-
ond storage device and output measurement informa-
tion.

[0013] The apparatus may further comprise a trans-
portation device arranged to transport the at least one
first storage device.

[0014] The apparatus may also comprise a device to
determine at least one of a location, time and velocity of
the transportation device and output location information.
[0015] The device to determine at least one of a loca-
tion, time and velocity of the transportation device may
be in the form of a OPS receiver.

[0016] The apparatus may also comprise an audit de-
vice arranged to record at least one of the location infor-
mation and measurement information.

[0017] The apparatus may also comprise a transmit-
ting device arranged to transmit the recorded data to a
remote receiving device.

[0018] In a second aspect the present invention pro-
vides a method of transferring a fluid, the method com-
prising the steps of: providing a first verification device
communicable with a memory having stored therein in-
formation associated with the contents of at least one
first storage device; providing a second verification de-
vice associated with a second storage device arranged
to store information relating to the contents thereof; ar-
ranging the first and second verification devices ina com-
municable arrangement; and outputting a signal repre-
sentative of a match condition.

[0019] The method may further comprise the step of
controlling a transfer of fluid between the at least one first
and second storage devices based on the output signal.
[0020] The method may also comprise the step of dis-
playing the output signal on a display device.

[0021] The step of arranging the first and second ver-
ification devices in a communicable arrangement may
comprise locating the first verification device within a pre-
determined distance of the second verification device.
[0022] The method may also comprise the step of
measuring an amount of fluid transferred between the at
least one first and second storage devices and outputting
a measurement information.

[0023] The method may further comprise the step of
determining at least one of a location, time and velocity
of the at least one first storage device and outputting
location information.

[0024] The method may also comprise the step of
transmitting the location information and measurement
information to a remote location for external audit review.
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Brief Description of the Drawings

[0025] An embodiment of the present invention will
now be described, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 is a diagram of a fluid transfer apparatus
according to an embodiment of the present inven-
tion;

Figure 2 is a schematic view of a fluid transfer ap-
paratus having the first verification device mounted
on a hose coupling and the second verification de-
vice mounted on a storage tank delivery pipe;
Figure 3 is a schematic diagram of a mobile tanker
comprising the fluid transfer apparatus of Figure. 1;
Figure 4 is a flow diagram representing the steps
involved in filling the mobile tanker of Figure 3; and
Figure 5 is a system diagram of a fluid transfer ap-
paratus according to a further embodiment of the
present invention.

Detailed Description of the Preferred Embodiment

[0026] Referringto Figures 1 & 2, there is shown a fluid
transfer apparatus 100 comprising a memory device in
the form of control unit 101 and RAM chip 102. The RAM
chip 102 is arranged to store information indicative of the
contents of afirst storage device. In this instance the first
storage device is in the form of a mobile tank (see Figure
2 - item 115) carrying a delivery of kerosene. The appa-
ratus further comprises a first verification device in the
form of an active RFID reader (see Figure 2 item 108)
which is mounted on a flexible hose 109 connected to
the mobile tank 115. The RFID reader 108 is arranged
to communicate with the control unit 101 and RAM chip
102, via wire 110. Shown with reference to Figure 2, is
a second verification device in the form of a passive RFID
tag 112. The passive RFID tag 112 is encoded with sec-
ond content information indicative of the contents of a
second storage device in the form of a kerosene storage
tank 116. The RFID tag 112 is attached to a delivery pipe
118 of the kerosene storage tank 116 by elastic retainer
117.

[0027] When placed within a predetermined distance
of one another, the RFID reader 108 interrogates the
RFID tag 112 to obtain the second content information
before subsequently passing it to control unit 101. Once
in receipt of the second content information, the control
unit 101 retrieves the information indicative of the con-
tents of the mobile tank 115 from the RAM chip 102. The
control unit 101 then compares the contents of both stor-
age tanks 115 & 116 and outputs an indication of a match
condition in the form of a green flashing light 119 dis-
played on a display device 120 to thereby notify an op-
erator that the contents of both tanks match and to pro-
ceed with the transfer. Should the control unit 101 estab-
lish that the contents of both tanks 115 & 116 do not
match, however, an indication in the form of a red flashing
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light (not shown) is displayed on the display device 120
to alert the operator of the mismatch. The display device
120 is further arranged to display the content information
122 of both tanks 115 & 116 for viewing by the operator.
[0028] A method of filling a mobile tank 115 using the
apparatus of Fig. 1 will now be described with reference
to the system diagram of Fig. 3 and flow diagram of Fig.
4. As shown in Fig. 3, the fluid transfer apparatus 300
comprises an additional RFID reader 302 fitted to the
mobile tank’s input coupling 304. The additional RFID
reader 302 is arranged to communicate with an RFID tag
306 permanently fixed to a depot tank 308. The RFID tag
306 is encoded with information indicative of the depot
tank’s content.

[0029] When filling a mobile tank, it is important to de-
termine whether the fluid to be put into the tank is com-
patible with fluid that was previously in the tank. For in-
stance, It is not permissible to fill a tank with milk if the
last fluid in the tank was kerosene. Before filling the mo-
bile tank 115, a number of process and safety checks
must first take place. With reference to Fig. 4 there is
shown a first step 402, which involves securely connect-
ing the depot tank’s delivery pipe 307 to the mobile tank’s
input coupling 304. Once connected, the additional RFID
reader 302 interrogates the RFID tag 306 to retrieve the
encoded information before sending it to the control unit
101 for processing (step 406). At step 408, the control
unit 101 performs the process and safety checks, which
includes stepping through a list of allowable circumstanc-
es for changing the fluid content information from that
previously stored in the memory, before updating the
RAM chip 102 with the new content information and al-
lowing the transfer (step 410). Lastly, at step 412, the
new content information is displayed on the display de-
vice 120 thereby notifying the operator that the process
and safety checks have been completed and that the
mobile tank 115 is ready for filling.

[0030] TurningtoFig.5,thereis shownanauditsystem
500 employing the fluid transfer apparatus of Figs 1 & 3.
According to this embodiment, the RFID tags 112 & 306
connected to the depot and storage tanks are additionally
encoded with information identifying a connection point
and site location. The encoded information is obtained
by the RFID readers 108 & 302 using the technique de-
scribed with reference to Fig. 1. The encoded information
is passed to the control unit 101 for further processing.
Control unit 101 is further arranged to communicate with
alocating device in the form of global positioning system
502 to determine the mobile tank’s position, speed and
direction. The control unit 101 is also coupled to a meas-
urement device in the form of a tank gauge 504 for pro-
viding continuous measurements of the mobile tank’s vol-
ume and rate of change of content’s. The above data is
processed by the control unit 101 and stored in RAM chip
102 for later review. If required, the data may also be
transmitted by a wireless transmitter (not shown) to a
remote receiving device for external audit review.
[0031] Also shown with reference to Figure 5, is a tank
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control device in the form of control valve 506 provided
to control the discharge of the mobile tank’s contents in
accordance with instructions output by the control unit
101. The control unit 101 may, for example, instruct the
control valve 506 to open if it establishes that the contents
of the mobile and storage tanks match, and that the mo-
bile tank has arrived at a prescribed location (also stored
in RAM chip 102).

[0032] Itis envisaged that the memory device may be
arranged-to communicate with any number of RFID read-
ers 302 associated with different mobile tanks. For ex-
ample, the fluid transfer apparatus might employ three
RFID readers 302 for a mobile tanker having three par-
titioned storage sections. In this form, the control unit 101
is arranged to simultaneously perform a multiplicity of
process and safety checks and discharge operations. In
addition, each of the tank connectors, RFID readers and
hose couplings are electrically isolated to ensure that the
signals transmitted and received by the RFID readers
are not corrupted before reaching the control unit.
[0033] In the above described embodiment, the RFID
tags 112 & 306 were attached to the pipes and couplings
by elastic retainers, however as can readily be appreci-
ated, the tags 112 & 306 may be fitted using any form of
conventional attaching devices including pop rivets,
screws, clips and the like.

[0034] It can also be appreciated that the above de-
scribed apparatus would be equally suited to any form
of mobile tank, including but not limited to, road tankers,
rail tankers, and water going tankers. Similarly, the liquid
being transported is not limited to petrochemicals, but
could include other liquids and gasses such as liquid fer-
tiliser bio-waste, water, gas, etc.

[0035] Although the location and time measurements
of the above described embodiment were performed us-
ing a GPS receiver, the mobile tank location could equally
be measured using any known form of locating device,
including but not limited to, GSM (Global System for Mo-
bile Communications) base station locating techniques,
UMTS (Universal Mobile Telecommunications System)
location techniques, and the like.

[0036] Any reference to prior art contained herein is
not to be taken as an admission that the information is
common general knowledge, unless otherwise indicated.
[0037] Finally, itis to be appreciated that various alter-
ations or additions may be made to the parts previously
described without departing from the spirit or ambit of the
present invention.

Claims

1. A fluid transfer apparatus comprising:
a memory device arranged to store information
indicative of a fluid content of at least one first

storage device;
a first verification device communicable with the
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memory; and

a second verification device associated with a
second storage device and arranged to store
information relating to the contents thereof;

wherein the first and second verification devices are
arranged to communicate to output a signal repre-
sentative of a match condition.

2. Afluid transfer apparatus as claimed in claim 1, fur-
ther comprising a tank control device arranged to
control a flow of fluid between the at least one first
storage device and second storage device, based
on the output signal.

3. Afluid transfer apparatus as claimed in one of claims
1 or 2, wherein the output signal is displayed on a
display device.

4. A fluid transfer apparatus as claimed in claim 3,
wherein the display device displays the contents of
the at least one first storage device and second stor-
age device.

5. A fluid transfer apparatus as claimed in any one of
the preceding claims, wherein the first verification
device is disposed on a hose attachment removably
coupled to one of the atleast one first storage device.

6. A fluid transfer apparatus as claimed in claim 5,
wherein the first verification device is in the form of
an RFID reader and the second verification device
is in the form of a first RFID tag.

7. A fluid transfer apparatus as claimed in any one of
the preceding claims, wherein the memory is further
arranged to communicate with an additional RFID
reader associated with the at least one storage de-
vice and wherein the information associated with a
fluid content of at least one first storage device is
obtained by interrogating a second RFID tag.

8. Afluid transfer apparatus as claimed in any one of
the preceding claims, further comprising a transpor-
tation device arranged to transport the at least one
first storage device.

9. Afluid transfer apparatus as claimed in claim 8, fur-
ther comprising a device to determine at least one
of a location, time and velocity of the transportation
device and output location information.

10. A fluid transfer apparatus as claimed in claim 10,
wherein the device to determine at least one of a
location, time and velocity of the transportation de-
vice is in the form of a GPS receiver.

11. A fluid transfer apparatus as claimed in any one of
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14.
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17.

18.

19.
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the preceding claims, further comprising a measure-
ment device arranged to measure a quantity of fluid
passing between the at least one first storage device
and second storage device, and output measure-
ment information.

A fluid transfer apparatus as claimed in any one of
claims 9 to 11, further comprising an audit device
arranged to record at least one of the location infor-
mation and measurement information.

A fluid transfer apparatus as claimed in claim 12,
further comprising a transmitting device arranged to
transmit the recorded data to a remote receiving de-
vice.

A method of transferring a fluid, the method compris-
ing the steps of:

providing a first verification device communica-
ble with a memory having stored therein infor-
mation associated with the contents of at least
one first storage device;

providing a second verification device associat-
ed with a second storage device and arranged
to store information relating to the contents
thereof:

arranging the first and second verification
devices in a communicable arrangement;
and

outputting a signal representative of a
match condition.

A method of transferring a fluid as claimed in claim
14, further comprising the step of controlling a trans-
fer of fluid between the at least one first and second
storage devices based on the output signal.

A method of transferring a fluid as claimed in any
one of claims 14 and 15, further comprising the step
of displaying the output signal on a display device.

A method of transferring a fluid as claimed in any
one claims 14 to 16, wherein the first verification de-
vice is in the form of an RFID reader and the second
verification device in the form of an RFID tag.

A method of transferring a fluid as claimed in claim
17, wherein the step of arranging the first and second
verification devices in a communicable arrangement
comprises locating the RFID reader within a prede-
termined distance of the RFID tag.

A method of transferring a fluid as claimed in any
one of claims 14 to 18, further comprising the step
of measuring an amount of fluid transferred between
the atleast one first and second storage devices and
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20.

21.

outputting a measurement information.

A method of transferring a fluid as claimed in claim
19, further comprising the step of determining atleast
one of a location, time and velocity of the at least
one first storage devices and outputting location in-
formation.

A method of transferring a fluid as claimed in claim
20, further comprising the step of transmitting the
location information and measurement information
to a remote location.
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