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former (11) and an internal combustion engine (12) is disclosed. The engine is
shutdown subsequent to shutdown of the fuel reformer (11). A fuel reformer sys-
tem for supplying a reformate gas to the engine is also disclosed.
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FUEL REFORMER SHUTTING DOWN METHOD AND APPARATUS

FIELD OF THE DISCLOSURE
The present disclosure relates generally to fuel reformers and systems

and methods associated therewith.

BACKGROUND OF THE DISCLOSURE

A fuel reformer is used to reform a hydrocarbon fuel into a reformate
gas. In the case of an onboard fuel reformer or a fuel reformer associated with a
stationary power generator, the reformate gas produced by the fuel reformer may be
utilized as fuel or fuel additive in the operation of an internal combustion engine. The
reformate gas may also be utilized to regenerate or otherwise condition an emission
abatement device associated with an internal combustion engine or as a fuel for a fuel

cell.

SUMMARY OF THE DISCLOSURE

According to one aspect of the disclosure, there is provided a method
of operating a power system. The power system includes a fuel reformer and an
internal combustion engine. During operation of the fuel reformer, reformate gas
produced by the fuel reformer is discharged into a passageway. To purge the .
passageway of the reformate gas, the engine is operated for a period of time
subsequent to cessation of operation of the fuel reformer.

According to another aspect of the disclosure, a fuel reformer system
for supplying a reformate gas to an internal combustion engine includes the fuel
reformer and a reformer controller. The reformer controller detects an engine
shutdown request and ceases operation of the fuel reformer in response to detection of
the shutdown request, but prior to cessation of operation of the internal combustion

engine.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified block diagram of a power system including a fuel
reformer, an internal combustion engine, and a passageway to conduct a reformate gas
produced by the fuel reformer to the engine wherein the fuel reformer is under the
control of a reformer controller and the engine is under the control of an engine
control unit which is discrete from the reformer controller;

FIG. 2 is a simplified block diagram similar to FIG. 1 except that the
reformer controller is integrated into the engine control unit;

FIG. 3 is a simplified block diagram showing a flow of reformate gas
from the fuel reformer through a passageway to an emission abatement device; and

FIG. 4 is a flowchart of a control routine for performing a sequenced

shutdown of the fuel reformer and the engine.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

While the concepts of the present disclosure are susceptible to various
modifications and alternative forms, specific exemplary embodiments thereof have
been shown by way of example in the drawings and will herein be described in detail.
It should be understood, however, that there is no intent to limit the disclosure to the
particular forms disclosed, but on the contrary, the intention is to cover all
modifications, equivalents, and alternatives following within the spirit and scope of
the disclosure as defined by the appended claims.

Referring now to FIG. 1, there is shown a power system 10. The
power system 10 includes a fuel reformer 11 and an internal combustion engine 12. A
passageway 14 interconnects the fuel reformer 11 and the engine 12. The fuel
reformer 11 reforms (i.e., converts) hydrocarbon fuel into a reformate gas 16 that
includes, among other things, hydrogen gas. The passageway 14 conducts the

reformate gas 16 to the engine 12 so that the reformate gas 16 may be used as a fuel
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or a fuel additive in the operation of the engine 12 thereby increasing the efficiency of
the engine 12 while also reducing emissions produced by the engine 12.

The fuel reformer 11 may be embodied as any type of fuel reformer
such as, for example, a catalytic fuel reformer, a thermal fuel reformer, a steam fuel
reformer, or any other type of partial oxidation fuel reformer. The fuel reformer 11
may also be embodied as a plasma fuel reformer. A plasma fuel reformer uses plasma
to convert a mixture of air and hydrocarbon fuel into a reformate gas which is rich in,
among other things, hydrogen gas and carbon monoxide. Systems including plasma
fuel reformers are disclosed in U.S. Patent No. 5,425,332 issued to Rabinovich et al.;
U.S. Patent No. 5,437,250 issued to Rabinovich et al.; U.S. Patent No. 5,409,784
issued to Bromberg et al.; and U.S. Patent No. 5,887,554 issued to Cohn, et al., the
disclosures of which are hereby incorporated by reference.

As shown in FIG. 1, the fuel reformer 11 and its associated
components are under the control of the reformer controller 18. In particular,
components such as temperature, pressure, or gas composition sensors (not shown), a
fuel inlet assembly such as a fuel injector (not shown), and air inlet valve(s) (not
shown) are each electrically coupled to the reformer controller 18. Moreover, the
power supply 20 is electrically coupled to the reformer controller 18 via a signal line
22. Although the signal line 22 is shown schematically as a single line, it should be
appreciated that the signal line 22, along with the signal line associated with each of
the other components of the fuel reformer 11, may be configured as any type of signal
carrying assembly which allows for the transmission of electrical signals in either one
or both directions between the reformer controller 18 and the corresponding
component. For example, any one or more of the signal lines may be embodied as a
wiring harness having a number of signal lines which transmit electrical signals
between the reformer controller 18 and the corresponding component. It should be

appreciated that any number of other wiring configurations may also be used. For



WO 2004/044405 PCT/US2003/020555

10

15

20

25

4.

example, individual signal wires may be used, or a system utilizing a signal
multiplexer may be used for the design of any one or more of the signal lines.
Moreover, the signal lines may be integrated such that a single harness or system is
utilized to electrically couple some or all of the components associated with the fuel
reformer 11 to the reformer controller 18.

The reformer controller 18 is, in essence, the master computer
responsible for interpreting electrical signals sent by sensors associated with the fuel
reformer 11 and for activating electronically-controlled components associated with
the fuel reformer 11 in order to control the fuel reformer 11. For example, the
reformer controller 18 of the present disclosure is operable to, amongst many other
things, actuate or shutdown the fuel reformer 11, determine the beginning and end of
each injection cycle of fuel into the fuel reformer 11, calculate and control the amount
and ratio of air and fuel to be introduced into the fuel reformer 11, determine the
temperature of the fuel reformer 11, and determine the power level to supply to the
fuel reformer 11.

To do so, the reformer controller 18 includes a number of electronic
components commonly associated with electronic units which are utilized in the
control of electromechanical systems. For example, the reformer controller 18 may
include, amongst other components customarily included in such devices, a processor
such as a microprocessor 32 and a memory device 34 such as a programmable read-
only memory device (“PROM”) including erasable PROM’s (EPROM’s or
EEPROM’s). The memory device 34 is provided to store, amongst other things,
instructions in the form of, for example, a software routine (or routines) which, when
executed by the microprocessor 32, allows the reformer controller 18 to control
operation of the fuel reformer 11.

The reformer controller 18 also includes an analog interface circuit

(not shown). The analog interface circuit converts the output signals from the various
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fuel reformer sensors into a signal which is suitable for presentation to an input of the
microprocessor 32. In particular, the analog interface circuit, by use of an analog-to-
digital (A/D) converter (not shown) or the like, converts the analog signals generated
by the sensors into a digital signal for use by the microprocessor 32. It should be
appreciated that the A/D converter may be embodied as a discrete device or number
of devices, or may be integrated into the microprocessor. It should also be
appreciated that if any one or more of the sensors associated with the fuel reformer 11
generate a digital output signal, the analog interface circuit may be bypassed.

Similarly, the analog interface circuit converts signals from the
microprocessor 32 into an output signal which is suitable for presentation to the
electrically-controlled components associated with the fuel reformer 11 (e.g., the
power supply 20). In particular, the analog interface circuit, by use of a digital-to-
analog (D/A) converter (not shown) or the like, converts the digital signals generated
by the microprocessor 32 into analog signals for use by the electronically-controlled
components associated with the fuel reformer 11 such as the power supply 20. It
should be appreciated that, similar to the A/D converter described above, the D/A
converter may be embodied as a discrete device or number of devices, or may be
integrated into the microprocessor 32. It should also be appreciated that if any one or
more of the electronically-controlled components associated with the fuel reformer 11
operate on a digital input signal, the analog interface circuit may be bypassed.

Hence, the reformer controller 18 may be operated to control operation
of the fuel reformer 11. In particular, the reformer controller 18 executes a routine
including, amongst other things, a closed-loop control scheme in which the reformer
controller 18 monitors outputs of the sensors associated with the fuel reformer 11 in
order to control the inputs to the electronically-controlled components associated
therewith. To do so, the reformer controller 18 communicates with the sensors

associated with the fuel reformer in order to determine, amongst numerous other
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things, the amount, temperature, and/or pressure of air and/or fuel being supplied to
the fuel reformer 11, the amount of oxygen in the reformate gas, the temperature of
the reformate gas being produced thereby, and the composition of the reformate gas.
Armed with this data, the reformer controller 18 performs numerous calculations each
second, including looking up values in preprogrammed tables, in order to execute
algorithms to perform such functions as determining when or how long the fuel
reformer’s fuel injector or other fuel input device is opened, controlling the power
level input to the fuel reformer, controlling the amount of air advanced through the air
inlet valve(s), etcetera.

The reformer controller 18 is electrically coupled to a power supply 20
associated with the fuel reformer 11 via a signal line 22. As such, the reformer
controller 18 communicates with the power supply 20 to selectively operate and
shutdown the fuel reformer 11. Collectively, the fuel reformer 11 and the reformer
controller 18 define a fuel reformer system 24 which, among other uses, may be used
in the construction of an onboard system for a vehicle or as part of a stationary power
generator.

The engine 12, on the other hand, is under the control of an engine
control unit 26. In particular, the engine control unit 26 is electrically coupled to a
number of electronically-controlled components associated with the engine 12 (e.g., a
fuel injector assembly, ignition assembly, etcetera) via a signal line 28. As with the
signal lines associated with the fuel reformer 11, the signal line 28 may be any type of
signal carrying connector including a wiring harness for carrying the electrical signals
associated with numerous engine components.

The reformer controller 18 and the engine control unit 26 are in
communication with one another. In particular, the reformer controller 18 is

electrically coupled to the engine control unit 26 via a signal line 30.
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The reformer controller 18 and the engine control unit 26 are shown as
discrete components in FIG. 1. It should be appreciated, however, that the reformer
controller 18 may be integrated into an engine control unit 26 as shown in FIG. 2. In
such a way, a single hardware component may be utilized to control both the fuel
reformer 11 and the engine 12.

Hence, the aforedescribed control scheme may be utilized to control
operation of the fuel reformer 11 and the engine 12. In an exemplary embodiment,
the aforedescribed control scheme includes a routine for purging reformate gas 16
from the passageway 14. In particular, in certain system designs, it may be desirable
to have the passageway 14 between the outlet of the fuel reformer 11 and the engine
12 substantially devoid of reformate gas 16 when the engine 12 is not being operated.
To do so, the passageway 14 may be selectively purged of reformate gas 16.

To purge the passageway 14 of reformate gas 16, the engine 12 may be
operated for a predetermined period of time subsequent to shutdown (i.e., cessation of
operation) of the fuel reformer 11. In particular, as shall be discussed in more detail
below, during shutdown of the engine 12, the reformer controller 18 and the engine
control unit 26 cooperate to continue operation of the engine 12 for a predetermined
period of time subsequent to shutdown of the fuel reformer 11 to purge reformate gas
16 from the passageway 14. More specifically, by operating the engine 12 for a
predetermined period of time subsequent to shutdown of the fuel reformer 11,
reformate gas 16 present in the passageway 14 is advanced into the intake of the
engine 12 and subsequently combusted by the engine 12 prior to shutdown thereof.

As shown in FIG. 3, the reformate gas 16 produced by the fuel
reformer 11 may be used to regenerate or otherwise condition an emission abatement
device 31 associated with the engine 12 to treat exhaust gases discharged from the

engine 12. The emission abatement device 31 may be embodied as any type of
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emission device such as an absorber catalyst including a NOX and/or SOX trap, a
soot trap, or any other type of device.

A passageway 114 interconnects the fuel reformer 11 and the emission
abatement device 31 to conduct reformate gas 16 to the emission abatement device
31. As with the systems described above in regard to FIGS. 1 and 2, in certain system
designs, it may be desirable to have the passageway 114 substantially devoid of
reformate gas 16 when the engine 12 is not being operated. To do so, the passageway
114 may be purged of reformate gas 16 by operation of the engine 12 for a
predetermined period of time subsequent to shutdown of the fuel reformer 11 in the
manner described above.

It should be appreciated that reformate gas produced by the fuel
reformer 11 may also be supplied to a fuel cell (not shown) via a passageway
extending from the fuel reformer 11 to the fuel cell. If desired, the passageway
extending between the fuel reformer 11 and the fuel cell may also be purged by
operation of the engine 12 for a predetermined period of time subsequent to shutdown
of the fuel reformer 11.

Referring now to FIG. 4, there is shown a control routine 200 for
controlling operation of the fuel reformer 11 and the engine 12 during the
performance of a sequenced shutdown of the fuel reformer 11 and the engine 12 to
purge reformate gas 16 from the reformer’s outlet passageway (e.g., passageways 14,
114). For purposes of the following description, the reformer controller 18 and the
engine control unit 26 are presumed to be discrete (i.e., separate) devices (such as
shown in FIG. 1). However, it should be appreciated that a similar control routine
could be executed by a control system in which the reformer controller 18 and the
engine control unit 26 are embodied as an integrated device.

As shown in FIG. 4, the routine 200 begins with step 212 in which the

fuel reformer 11 and the engine are being operated under the control of the respective
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controllers. Specifically, the fuel reformer 11 is being operated under the control of
the reformer controller 18 so as to produce reformate gas which may be supplied to,
for example, the intake of the engine 12, the emission abatement device 31, a fuel cell
(not shown), etcetera. The engine 12, on the other hand, is operated under the control
of the engine control unit 26 so as to produce mechanical output.

During such operation of the fuel reformer 11 and the engine 12, the
control routine 200, at step 214, determines if a request to shutdown the engine 12
(i.e., an engine shutdown request) has been executed. An example of an engine
shutdown request is turning an ignition key associated with the engine 12 from an on
position to an off position. However, it should be appreciated that an engine
shutdown request may take many different forms including, for example, an
automatic shutdown request generated by a software control routine or the like, a
timed shutdown request, or any other manual, software, or hardware-driven shutdown
request. As such, in step 214, if the control routine 200 detects an engine shutdown
request, a control signal is generated and the routine 200 advances to step 216. If the
control routine 200 does not detect an engine shutdown request, the routine 200 loops
back to step 212 to continue operation of the fuel reformer 11 and the engine 12.

In step 216, the reformer controller 18 shuts down (i.e., ceases
operation of) the fuel reformer 11. In particular, the reformer controller 18 generates
an output signal on the signal line 22 so as to cease operation of the fuel reformer 11.
More specifically, the reformer controller 11 communicates with the power supply 20
so as to shutdown the fuel reformer 11 thereby ceasing production of reformate gas by
the fuel reformer 11. A control signal is generated, and the routine 200 advances to
step 218.

In step 218, the engine is shutdown. In particular, the reformer
controller 18 communicates with the engine control unit 26 to indicate to the engine

control unit 26 that the fuel reformer 11 has been shut down. In response, the engine
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control unit 26 shuts down (i.e., ceases operation of) the engine 12. It should be
appreciated that the engine control unit 26 may continue operation of the engine 12
for a predetermined period of time subsequent to when the fuel reformer 11 is shut
down. In particular, upon receipt of the signal from the reformer controller 18
indicating that the fuel reformer 11 has been shutdown, the engine control unit 26
may be configured to continue operation of the engine 12 for a predetermined period
of time prior to shutting down the engine 12.

In such a way, reformate gas is purged from the outlet passageway of
the fuel reformer (e.g., passageways 14, 114). In particular, in the case of when the
reformate gas produced by the fuel reformer 11 is being supplied to the input of the
engine 12 (see FIGS. 1 and 2), operation of the engine 12 for a period of time
subsequent to shutdown of the fuel reformer 11 causes the reformate gas in the
passageway 14 to be advanced into the intake of the engine 12 and subsequently
combusted. In the case of when the reformate gas produced by the fuel reformer 11 is
being supplied to an emission abatement device 31 (see FIG. 3), operation of the
engine 12 for a period of time subsequent to shutdown of the fuel reformer 11 causes
the reformate gas in the passageway 114 to be advanced to the emission abatement
device 31 thereby purging the reformate gas from the passageway 114.

While the concepts of the present disclosure have been illustrated and
described in detail in the drawings and foregoing description, such an illustration and
description is to be considered as exemplary and not restrictive in character, it being
understood that only illustrative embodiments have been shown and described and
that all changes and modifications that come within the spirit of the disclosure are
desired to be protected.

There are a plurality of advantages of the present disclosure arising
from the various features of the system and method described herein. It will be noted

that alternative embodiments of the system and method of the present disclosure may



WO 2004/044405 PCT/US2003/020555

-11-

not include all of the features described yet still benefit from at least some of the
advantages of such features. Those of ordinary skill in the art may readily devise their
own implementations of a system and method that incorporate one or more of the
features of the present disclosure and fall within the spirit and scope of the present

5  invention as defined by the appended claims.
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CLAIMS:
1. A method of operating a power system, the method comprising:
operating a fuel reformer to reform a fuel to produce a reformate gas;
advancing the reformate gas into an internal combustion engine;
detecting an engine shutdown request;
ceasing operation of the fuel reformer in response to detection of the
shutdown request; and
ceasing operation of the engine after cessation of operation of the fuel

reformer.

2. The method of claim 1, wherein:

the advancing step comprises advancing the reformate gas from the
fuel reformer into the engine via a passageway; and

the step of ceasing operation of the engine after cessation of operation
of the fuel reformer comprises operating the engine for a predetermined period of
time subsequent to cessation of operation of the fuel reformer to purge the reformate

gas produced by the fuel reformer from the passageway.

3. The method of claim 1, wherein:

the step of ceasing operation of the fuel reformer comprises ceasing
operation of the fuel reformer and generating a reformer-shutdown control signal in
response thereto; and

the step of ceasing operation of the engine comprises ceasing operation

of the engine in response to generation of the reformer-shutdown control signal.

4. The method of claim 3, wherein:
the advancing step comprises advancing the reformate gas from the

fuel reformer into the engine via a passageway; and
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the step of ceasing operation of the engine in response to generation of
the reformer-shutdown control signal comprises operating the engine for a
predetermined period of time subsequent to cessation of operation of the fuel reformer

to purge the reformate gas produced by the fuel reformer from the passageway.

5. The method of claim 1, wherein the step of ceasing operation of the
engine comprises:

determining when a predetermined period of time has elapsed since
cessation of operation of the fuel reformer and generating a time-lapsed control signal
in response thereto; and

ceasing operation of the engine in response to generation of the time-

lapsed control signal.

6. The method of claim 5, wherein:

the advancing step comprises advancing the reformate gas from the
fuel reformer into the engine via a passageway; and

the step of ceasing operation of the engine in response to generation of
the time-lapsed control signal comprises operating the engine for a predetermined
period of time subsequent to cessation of operation of the fuel reformer to purge the

reformate gas produced by the fuel reformer from the passageway.

7. The method of claim 1, further comprising generating a commence-
shutdown control signal in response to detecting the engine shutdown request and the
step of ceasing operation of the fuel reformer comprises ceasing operation of the fuel

reformer in response to the commence-shutdown control signal.
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8. The method of claim 1, wherein:
the fuel reformer comprises a plasma fuel reformer, and
the step of ceasing operation of the fuel reformer comprises ceasing

operation of the plasma fuel reformer.

9. A fuel reformer system for supplying a reformate gas to an internal
combustion engine, the fuel reformer system comprising:

a fuel reformer; and

a reformer controller electrically coupled to the fuel reformer, the
controller comprising (i) a processor, (ii) and a memory device electrically coupled to
the processor, the memory device having stored therein a plurality of instructions
which, when executed by the processor, causes the processor to:

detect an engine shutdown request, and

cease operation of the fuel reformer in response to detection of the
shutdown request, but prior to cessation of operation of the internal combustion

engine.

10. The fuel reformer system of claim 9, wherein the reformer
controller is integrated into an engine control unit associated with the internal

combustion engine.

11. The fuel reformer system of claim 9, wherein the reformer
controller is electrically coupled to an engine control unit associated with the internal

combustion engine.

12. The fuel reformer system of claim 9, wherein the plurality of
instructions, when executed by the processor, further causes the processor to:
generate a reformer-shutdown control signal in response to cessation of

operation of the fuel reformer, and
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communicate the reformer-shutdown signal to an engine control unit

associated with the engine.

13. The fuel reformer system of claim 9, wherein the plurality of
instructions, when executed by the processor, further causes the processor to:

determine when a predetermined period of time has elapsed since
cessation of operation of the fuel reformer and to generate a time-lapsed control signal
in response thereto, and

communicate the time-lapsed control signal to an engine control unit

associated with the engine.

14.  The fuel reformer system of claim 9, wherein the plurality of
instructions, when executed by the processor, further causes the processor to generate
a commence-shutdown control signal in response to detection of the engine shutdown
request and to cease operation of the fuel reformer in response to generation of the

commence-shutdown control signal.

15. The fuel reformer system of claim 9, wherein the fuel reformer

comprises a plasma fuel reformer.

16. A method of controlling a fuel reformer, comprising:

detecting an engine shutdown request and generating a commence-
shutdown control signal in response thereto; and

ceasing operation of a fuel reformer in response to generation of the

commence-shutdown control signal.

17. The method of claim 16, wherein the step of ceasing operation of
the fuel reformer comprises ceasing operation of the fuel reformer before cessation of

operation of an internal combustion engine associated with the fuel reformer.
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18. The method of claim 16, further comprising purging a reformate
gas produced by the fuel reformer from a passageway fluidly coupled to the fuel
reformer and an internal combustion engine after cessation of operation of the fuel

reformer but before cessation of operation of the engine.

19. The method of claim 16, further comprising purging a reformate
gas produced by the fuel reformer from a passageway fluidly coupled to the fuel
reformer and an emission abatement device subsequent to cessation of operation of
the fuel reformer but before cessation of operation of an internal combustion engine

fluidly coupled to the emission abatement device.

20. The method of claim 16, wherein:
the fuel reformer comprises a plasma fuel reformer, and
the ceasing step comprises ceasing operation of the plasma fuel

reformer in response to generation of the commence-shutdown control signal .
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AMENDED CLAIMS
[received by the International Bureau on 13 March 2004 (13.03.04);

original claims 1, 2, 4, 5 and 9 replaced by amended claims 1, 2, 4, 5 and 9;
claims 3 and 14 deleted; remaining claims unchanged]

1. A method of operating a power system, the method comprising:
operating a fuel reformer to reform a fuel to produce a reformate gas;
advancing the rgformate gas into an internal combustion engine;
detecting an engine shutdown request;
ceasing operation of the fiiel reformer in response to detection of the shutdown,
request and generating 2 reformer-shutdown control signal in response thereto; and
ceasing operation of the engine in response to generation of the reformer-

shutdown control signal.

2. Themethod of claim 1, Whersin:

the advancing step coniprises advancing the reformate gas from the fuel
reformer into the engine via a passageway; and

the step of ceasing operation of the engine comprises operating the engine for a
predeteriined period of time subsequent to generation. of the reformer-shutdown, control signal

to purge the reformaté gas produced by the fuel reformer from the passageway.
3. Cancelled.

4, The method of claim 1, wherein:
* the advancing step comptises advancing the reformate gas from the fiel
reformer into the engine via a passageway; and
the step of ceasing operation of the engine in response to generation of the
reformer-shutdown control signal comprises operating the engine for a predetermined period of
time subsequent to cessation of operation of the fuel reformer to purge the reformate gas

produced by the fuel reformer from the passageway.

AMENDED SHEET (ARTICLE 19)
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5. The method of claim 1, wherein the step of ceasing operation of the engine
comprises:

determining when a predetermined period of time has elapsed since generation
of the reformer-shutdown control signal and generating a time-Japsed conirol signal in response
thereto; and

ceasing operation of the engine in response to generation of the time-lapsed

control signal.

6. The'method of claim 5, whetein:

the advancing step comprises advancing the reformate gas from the fuel
reformer ifito the engine via a passageway; and

the step of ceasing operation of the engine in response to generation of the time-
lapsed control signal comprises operating the engine for a predetermined period of time
subsequent to cessation of operation of the fuel reformex to purge the reformate gas produced

by the fuel reformer ftom the passageway.

7. The method of claim 1, further comprising generating a commence-shutdown
control signal in response to detecting the engine shuidown request and the step of ceasing
operation of the fuel reformer comprises ceasing operation of the fuel reformer in response to

the commence-shutdown control signal.

8. Thé method of claim 1, wherein:
the fuel reformer comprises a plasma fuel reformer, and
the stép of ceasing operation of the fuiel reformer comprises ceasing operation of

the plasma fuel reformer.
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9. A fuel reformer system for supplying a reformate gas to an internal
combustion engine, the fuel reformer system comprising:

a fuel reformer; and

a reformaer controller electrically coupled to the firel reformer, the controller
comprising (i) a processor, (i) and 4 memory device electrically coupled to the processor, the
memory device having stored therein a plurality of instructions which, when executed by the
processor, causes the processor to:

detect an engine shutdown request and generate a commence-shutdown control
signal in response thereto, and

cease operation of the fuel reformer ih responss to generation. of the commence-

shutdown, control signal, but prior to cessation of operation of the internal combustion engine.

10. The fuel reformer system of ¢laim 9, wherein the veformer controller is

integrated info 4an engine contro] unit associated with the internal combustion engine.

11. The fuel reformer system of claim 9, wherein the reformer controller is

electrically coupled to an engine control unit associated with the internal combustion engine.

12. The fuel reformer system of claim 9, wherein the plurality of instrustions,-
when e:;{ecuted by the processor, further causes the processor to:

genetate a reformer-shutdown control signal in redponse to cessation of
operation of the fuel zreformer, and

comyunicate the reformer-shutdown sighal to an engine control unit associated

with the engine,
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13. The fuel reformer system of ¢laim 9, wherein the plurality of instructions,
when executed by the processor, fariher causes the processot to:

deterine when a predetermined period of time has elapsed since cessation of
operation of the fuel teformer and to generate a time-lapsed control signal in response thereto,
and

communicate the time-lapsed control signal to an engine control unit associated

with the engine.
14. Cancelled.

15, The fuel reformer system of claim 9, wherein the fiiel reformer comprises a

plasma fuel reformer.

16. A method of controlling a fuel reformer, comprising:

detecting an engine shutdown request and generating a commence~-shutdown
contro] signal in respense thereto; and

ceasing operation. of a fiel reformer in response to generation of the commence-

shutdown couttol signal,

17. The method of claim 16, wherein the step of ceasing operation of the fuel
reformer comprises ceasing operation of the fitel reformeér before cessation of operation of au

internal combustion engine associated with the fuel reformer.

18. The method of claim 16, further comprising purging a reformate gas
produced by the fuel reformer from a passageway fluidly coupled to the fuel reformer and an
internal combustion engine after cessation of operation of the fuel reformer but before cessation

of operation of the engine.
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19. The method of claim 16, further comprising purging a reformate gas
produced by the fiel reformer from & passageway fluidly coupled to the fuel reformer and an
emission abatement device subsequent to cessation of operation of the fuel reformer but befors
cessation of operation of an internal combustion engine fluidly coupled to the emission

abatement device.

20. The method of claim 16, wherein:
the fuel reforimer comprises a plasma fuel reformer, and

the ceasing step comprises ceasing operation of the plasma fuel reformer in

tesponse to generation of the commence-shutdown control signal.
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