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FUEL DELIVERY PATHWAY CONTROL
CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is based on and claims the priority date of Applicant’s co-
pending U.S. Provisional Patent Application No. 61/047,763, filed April 25, 2008, the disclosure of
which is incorporated herein by referenced.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

[0002] Not Applicable.

PARTIES TO A JOINT RESEARCH AGREEMENT
[0003] Not Applicable.

FIELD OF THE INVENTION
[0004] The present invention is in the field of fuel delivery from the producer to the

consumer. More specifically the present invention relates to a system and method to secure the
entire chain of fuel delivery from the producer to the consumer against theft, errors in fueling and

retail fuel purchases from unauthorized fuel wholesalers.

BACKGROUND OF THE INVENTION
[0005] Common complaints expressed by fuel distribution companies are loss of
revenues due to fuel theft, errors in fueling and retail fuel purchases from unauthorized fuel
wholesalers. Thus, there is a need in the art for a completely secure fueling process from
depot/terminal to station delivery, eliminating the possibility of fuel inappropriately fuel

disappearing during the fuel delivery process.
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BRIEF DESCRIPTION OF
THE SEVERAL VIEWS OF THE DRAWING

[0006] The present invention will be understood and appreciated more fully from the
following detailed description, taken in conjunction with the drawing in which
[0007] FIG. 1 is a schematic description of the framework within which the present

invention is implemented.

DETAILED DESCRIPTION OF THE INVENTION
[0008] In accordance with some embodiments of the present invention, a
communications network communicates wirelessly to control the opening, closing and locking of
secure delivery/intake valves permitting only authorized fueling transactions. Secure valves are
installed in several places, typically on the fueling truck inlets and outlets, and underground fuel
tank inlets. These valves are opened only by electronic permission occurring when a set of
predefined circumstances are present, thus ensuring fuel is accounted for and delivered correctly.
These actions are monitored on a computer system installed in each truck in conjunction with a GPS
locating system, typically also with a fuel gauging system, a wireless identification protocol,
functioning together as the pipe connect system. The computer system is able to issue reports on all
fueling activities, including time, location and quantities.
[0009] The process for securing the entire chain of fuel delivery from the producer to the
consumer against fuel theft, errors in fueling and retail fuel purchases from unauthorized fuel
wholesalers consists of three stages:
[0010] 1) loading fueling trucks at the fuel depot/terminal;

[0011] 2) transporting the fuel;
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[0012] 3) delivering the fuel to the fueling stations.
[0013] A detailed description of each stage is described below in conjunction with FIG.
1.

LOADING FUELING TRUCKS AT THE FUEL DEPOT TERMINAL

[0014] In accordance with the present invention, a communications network is involved
in the administration, control and monitoring of the delivery of the fuel from the fuel depot/terminal
to the fuel delivery truck and ensures that only fuel that is authorized is dispensed from the fuel
depot/terminal. In accordance with some embodiments of the present invention a delivery plan is
dispatched to the fuel delivery truck’s on-board computer. The fuel delivery truck (FDT) 40,
further includes one or more electromechanical valves 42 which are disposed at the fueling inlet of
FDT 40. The FDT further includes a geographic location GPS system 44. The inlet valves are
opened at the fueling depot or terminal 60 only by an electronic permission received from the FDT
onboard computer 48, where it is generated only upon fulfillment of the following conditions:
[0015] a) FDT’s GPS system 44 sends a location information to FDT’s onboard
computer 48 that the FDT is located in the depot area.

[0016] b) Transceiver unit 50, also installed on FDT 40, communicates with transceiver
52 installed on the fueling pipe 54 of fuel terminal/depot 60. The communication between these
two transceivers is to confirm that the electromechanical inlet valve 42 and fueling pipe 54 are in
close proximity, preferably up to 5 centimeters. Such confirmation realized, transceiver 50 sends a
message to computer 48 notifying accordingly.

[0017] ¢) Terminal 60 communicates wirelessly with FDT’s onboard computer 48 and
verifies proper connection (for example that the FDT is authorized to pipe fuel from the fuel depot)

of the fuel pipe to the truck’s inlet valve.
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[0018] Only with these three conditions fulfilled will FDT’s inlet valve 42 open. With
the valve open, depot/terminal computer 62 can issue a fueling directive and permit fueling. The
terminal may also issue, by way of its own computer 62, a permit to pipe valve 64 to open. After
the FDT is loaded with fuel, valve 42 on board the truck is securely locked and cannot be reopened
without a predefined electronic signature. All fuel delivered to the FDT and its destination is
registered on the truck’s onboard computer 48. A fuel level gauge monitors fuel level in the fueling
truck. This information is transmitted to the system controller and is used to ensure that there is no
unauthorized withdrawal of fuel from the tanks, as by making a hole in the fuel tank.
TRANSPORTING THE FUEL

[0019] As the FDT leaves depot/terminal 60, its activities can be monitored by central
fueling site 70 which communicates wirelessly with FDT’s GPS system 44. The wireless
communication between the FDT 40 and central fueling control office (CFCO) 70 is designated by
dashed double headed arrow 72. In accordance with some embodiments of the present invention,
the CFCO 70 continuously monitors the quantity of fuel within the truck, also automatically
accounting for volume increases and decreases due to density changes as measured, in addition to
other physical changes that may occur. Because the electromechanical valves of the FDT are
locked electronically, and the onboard computer 48 is notified of any change in volume and status
of the fuel, no access to the load of fuel is permitted without a pre-established electronic signature,
making the system substantially secure as regards fuel theft, errors in fueling and retail fuel
purchases from unauthorized fuel wholesalers.

DELIVERING THE FUEL TO THE FUELING STATIONS

[0020] CFCO 70 controls and monitors the delivery of the fuel from FDT 40 to the
underground tanks of fueling station 84 and ensures that only authorized fuel, in the correct
quantities and grade, is dispensed from FDT 40 to the correct underground tank. A fuel level gauge

4
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in the tank confirms that fuel loaded on the FDT is actually delivered to the tank. All gauges are
wireless, electronic gauges that transmit fuel level information to appropriate controllers. In
addition to the electromechanical outlet valve 46 at the FDT, electromechanical inlet valve 82 is
placed at the fuel inlet of the underground tank of fueling station 84. The outlet valve 46 of the
FDT and inlet valve 82 of the underground tank are opened only by an electronic permit issued only
upon fulfillment of the following:

[0021] a) The FDT’s GPS system 44 advises the truck’s on-board computer 48 that the
truck is located in a correct, authorized fueling station according to the fuel delivery plan received
from the authorized source, which can be changed remotely from depot/terminal 60 or CFCO 70. It
should be noted that in some embodiments of the present invention, central station 70 can be located
in depot/terminal 60.

[0022] b) Short range transceiver unit 50 installed on the FDT is disposed near
clectromechanical outlet valve 46 and communicates with another transceiver 86, which is installed

near the station’s underground tank inlet valve 82. The transceivers intercommunicate to confirm

proximity.

[0023] ¢) FDT onboard computer 48 directs the FDT’s outlet valves.

[0024] d) Fuel station computer 88 authorizes the underground inlet valve 82 to open.
[0025] ¢) Fuel station computer 88 communicates with the truck’s onboard computer 48

and verifies proper connection of the FDT’s fuel pipe to the station’s inlet valve. Such a
communication event may be effected via a medium range communication network or even via
satellite communications network.

[0026] During the fueling process, the truck’s onboard tank gauges the fuel and the
underground tank gauge computers calculate the volume of fuel dispensed, accounting for volume

adjustments necessitated by density changes.



WO 2009/132347 PCT/US2009/041820

[0027] Upon completion of the fueling process, the valves are again locked, preventing
unauthorized access to the fuel. The fuel depot/terminal is immediately notified of the quantity and
grade of fuel delivered.

FUEL CONSUMPTION MONITORING AND ADMINISTRATION BY A CONSUMER
VEHICLE IN THE REFUELING STATION

[0028] As a vehicle 90 approaches the refueling station, a vehicle smart tag (VST) 92,
which is installed thereon, preferably on the vehicle windshield, communicates with the
communication unit installed in the refueling station 84 sending the information collected since the
last refueling. The VST supplies the secure identification information about the vehicle, its engine
hours, location data (GPS data), odometer reading, speed reading, driver behavior (harsh breaking
and acceleration). Authorization to fuel is granted subject to the presence of a smart tag 94 that is
installed around or next to the fueling inlet of the vehicle. In some cases authorization to fuel is
granted subject to presentation by the driver of a handheld smart card 96 used to identify the driver
in the fueling process. With the nozzle inserted into the fuel inlet, a reader 98 installed on the
fueling nozzle becomes close enough to communicate with the communications tag element 94 near
the vehicle fuel inlet. The data from the tag 94 next to the refueling inlet is sent via the
communication unit installed on the refueling station to the office station 70, and if the data matches
the data of the VST installed on the vehicle, authorization to fuel is granted. Removing the nozzle
from the fuel inlet will break the communication between the nozzle reader which is installed on the
fueling nozzle, and the tag on the vehicle tank near the fueling inlet, immediately stopping the flow
of fuel. This measures the correct grade of fuel pumped to the correct vehicle by the correct driver.
[0029] Another feature of the invention is that the system can ensure that the fuel that is
registered by the fuel pump as going out from the fuel pump to the vehicle is equal to the fuel
actually getting out of the fuel tank at the station and equal to the fuel received by the vehicle. This

6
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is done by installing at the vehicle a unit that electronically connects to the fuel tank via the CAN
BUS or OBDII or directly to a gauge on the vehicle fuel pump or to the car installed fuel gauge.
The pump is monitored by an electronic measuring device that connects to the pump head or
directly to the pump pulser. All of these features permit the system to check and verify fuel use and
dispensing by multiple devices.

OTHER FEATURES AND BENEFIT OF THE PRESENT INVENTION
[0030] Another feature of the present invention is that the various valves and controls can
be protected from being manually overridden by placing the valves and other sensors in a protective
enclosure or dome. The enclosure can be constructed to detect an attempt to mechanically access or
manually manipulate the valves. A number of different types of devices can be used for this
purpose. The valves can be placed in a vacuum or pressurized chamber, such that a pressure change
caused by manual interference causes shutdown and lockdown of all valves that cannot be
overridden. An electronic or light controlled interference detector or other such device could also
be used. Any controls or measuring devices can be protected in this manner.
[0031] While the controls of this invention are designed to be administered by a
computer in accordance with programmed instructions and data input from the various components
of the system, the system also can be set up so that the approval of an individual operator is
necessary for fuel transfer operation.
[0032] The system implemented in accordance with the present invention addresses the
significant problems experienced by the major participants in the fueling industry. Depot/terminal
operators want to increase their control over the fuel delivery process, eliminate fuel theft and fuel
degradation, and ensure the correct amount and grade of fuel is properly delivered to the correct
service station safely. Oil companies want to maintain and increase customer loyalty and profits.
Home base operators need to control mobile fueling and in-house fueling facilities and fleet owners

7
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want to eliminate fraud committed by drivers and depot operators and gain real time control over
their fleet vehicle.

[0033] While all of the features of the present invention can be advantageously be used
together to provide a comprehensive monitoring and control system, it is not required that all

elements be used together. Benefits are obtained by the use of each feature individually.
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FUEL DELIVERY PATHWAY CONTROL

CLAIMS

What is claimed is:

1. A fuel delivery pathway control for remotely monitoring and controlling the
delivery of fuel from a producer to consumers, wherein fueling vehicles transport the fuel from
storage tanks at a fuel depot to fueling station storage tanks, and the fuel is then dispensed from the
fueling station storage tanks to consumer vehicles, the process including the steps of:

providing the fuel depot storage tanks with wireless, electronically controlled shut-off
valves that prevent fuel from being added to or removed form the storage tanks without approval;

providing the fueling vehicles with wireless, electronically controlled shut-off valves that
prevent fuel from being received into or discharged from the fueling vehicles without authorization;

providing the fueling station storage tanks with one or more wireless electronically
controlled shut-off valves that prevent the receipt or discharge of fuel therefrom without
authorization; and

providing a wireless electronic system controller that receives information from the fuel
depot, fueling vehicles, fueling stations, and commercial vehicles and generates wireless electronic
instructions that authorize or withhold authorization for fuel transfer depending on the nature of the

data received by the system controller in relation to authorization criteria in the controller.

2. A process as in claim 1 wherein the fueling vehicle is provided with an electronic
position determining mechanism that determines the geographic location of the vehicle, and such

position information is transmitted to and received by the controller, the controller factoring in the
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fueling vehicle’s position in determining whether to authorize receipt or discharge of fuel from the

vehicle at a particular location.

3. A process as in claim 1 wherein the fueling vehicle is provided with a transceiver
adjacent a fuel inlet and the fuel depot is provided with a transceiver adjacent an outlet of a fueling
pipe, with the transceiver being in communication such that fueling authorization is permitted only
when the transceivers are in sufficiently close proximity to each other to indicate that the fueling
pipe outlet is connected to the fueling vehicle storage tank inlet, authorization being discontinued

when such proximity is discontinued, whereby dispensing fuel to an unauthorized tank is inhibited.

4. A process as in claim 1 wherein the fueling vehicle is provided with a wireless
electronic vehicle controller and electronic fuel gauges that detect the fuel level in the vehicle
storage tank as well as other conditions that affect fuel volume, the vehicle controller also detecting
the grade of fuel received in the vehicle storage tank when the fuel is to be received at the fuel
depot, such information being used by the system controller to determine authorization to receive or

discharge fuel.

5. A process as in claim 1 wherein the consumer vehicle includes a first electronic
vehicle smart tag adjacent a fuel inlet that communicates with a computer at the fueling station and
provides information about the vehicle and one or more of engine hours, GPS location data,
odometer reading, speed reading, driver behavior data represented by onboard braking or
acceleration detectors, the vehicle also including a second smart tag in proximity to the fuel tank
inlet that detects when the fuel nozzle is in the fuel tank and thereafter authorizes fuel pump
activation.

10
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6. A process as in claim 5 and further comprising a portable smart tag that is carried by
the vehicle driver and must be detected by the fueling controller in addition to the vehicle mounted

smart tag in order to authorize fuel dispensation to the vehicle.

11



WO 2009/132347 PCT/US2009/041820
11

T 70 | |
e |
—_ | | |
T | ,
82 r7‘?8 - T - - 52
_ Ll —_ .
XF m —-/84 | 54 |
ELECTROMECHANICAL| ™ TRANSCEIVER UNIT
VALVE | | 62
72 | Nl
NG COMPUTER
TRANSCEIVER UNIT | f:
| 86 | 60 ELECTRO-
COMPUTER | | o4 /:— ME(\:/lzﬁ\l\/JIIECAL

88

T __i_ A LN e A

ON-BOARD | | ELECTROMECHANICAL
COMPUTER VALVES |

|

|

44 GPS
“_I| sverem TRANSCEIVER UNIT

w0’ s

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT Intemational app]ication No.
PCT/US 09/41820

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO5B 21/00 (2009.01)
USPC - 700/272

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - G058 21/00 (2009.01)
USPC - 700/272

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
IPC(8) - GO5B 21/00 (2009.01) (text search)
USPC - 1411, 2, 18, 94, 302; 700/272; 210/603 (text search)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PubWEST (USPT, PGPB, EPAB, JPAB); Internet search via Google Web and Google Scholar search engines. Search Terms Used: fuel
proximity GPS controller dispensing dispensed tank storage depot approval authorization permission permit shut-off valve car vehicle
automobile auto tanker

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,347,723 B1 (BARLIAN et al.) 19 February 2002 (19.02.2002), entire document especially | 1,3
o col2,¥1-13andFig.4. e
Y 2,4-6
Y US 2007/0198186 A1 (REALINI et al.) 23 August 2007 (23.08.2007), entire document especially | 2,4
para [0037], [0039] and Fig. 1.
Y US 6,085,805 A (BATES) 11 July 2000 (11.07.2000), entire document especially col 8 and Fig 56
1. . .
D Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T" later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁhqauon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the international “X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document whilchhmay thrglw doubt.:»i on prfiority }::Iaim(s). or which is step when the document is taken alone
cited to establish the publication date of another citation or other “y"  document of : . : : :
; . particular relevance; the claimed invention cannot be
special reason (as specified) . considered to involve an inventive step when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior to the international filing date but fater than  «g»  4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the intemational search Date of mailing of the intemnational search report
01 July 2009 (01.07.2009) 1 7 J U L 2008
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450
.. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - wo-search-report

