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CONTROL APPARATUS AND CONTROL METHOD FOR VEHICLE-MOUNTED
FUEL CELL POWER GENERATION SYSTEM -

FIELD OF THE INVENTION —
The invention relates to a technology for controlling a vehicle-mounted fuel cell power
generation system and, more particularly, to a control technology for a vehicle-mounted

fuel cell power generation system in which safety is taken into consideration.

BACKGROUND OF THE INVENTION

In conjunction with a fuel cell-equipped vehicle, a technology for stopping the supply of
a fuel gas and breaking an electrical connection if detecting a collision of the vehicle is
known (e.g., see Japanese Patent Application Laid-Open Publication No. JP-A-2001-
357863). Furthermore, in conjunction with an electric vehicle, a technology for shutting
off a vehicle-driving electric power source without shutting off a control electric power
source provided for electrical components, such as headlights and the like, if determining
that it is impossible to avoid a collision is known (e.g., Japanese Patent Application Laid-

Open Publication No JP-A-6-46502).

Howeyver, considering various fashions of collisions, the technology of Japanese Patent
Application Laid-Open Publicétion No. JP-A-2001-357863, which performs actions after
detecting a collision, needs contrivances in the vehicle body structure and the like for
preventing degradation or breakage of the fuel cell, and therefore has a problem of
increased cost and weight. Furthermore, although Japanese Patent Application Laid-Open
Publication No. JP-A-6-46502 discloses a technology that predicts a collision of an electric
vehicle and shuts off a vehicle-driving electric power source, the fuel-cell vehicles need to
meet high-pressure gas handling standards in addition to the safety standards of electric
vehicles.

SUMMARY OF THE INVENTION
It is an object of the invention to provide a comtrol technology capable of safely

operating a vehicle-mounted fuel cell power generation system.

A first aspect of the invention relates to a control apparatus for a vehicle-mounted fuel
cell power generation system. The control of this aspect includes: prediction means for

predicting a possibility of collision of a vehicle; and stop means for stopping the vehicle-
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mounted fuel cell power generation system, wherein the stop means stops the vehicle-
mounted fuel cell power generation system if the prediction means determines that the

possibility of collision is high.

According to this control apparatus, the vehicle-mounted fuel cell power generation
system can be stopped before a crash, so that an accident that can result from the use of
combustible hydrogen is precluded. Thus, highly safe operation of a vehicle-mounted

fuel cell power generation system can be realized.

If the prediction means determines that the possibility of collision is high, the stop
means may discontinue supply of a gas to a fuel cell. Therefore, as the supply of
hydrogen, having a time delay, is cut off in a stage prior to a collision, it becomes possible

to stop the power generation of the fuel cell prior to occurrence of the collision.

If the prediction means determines that the possibility of collision is high, the stop
means may pﬁrge a gas supplying passage of a fuel cell. Despite the stop of supply of
hydrogen from the hydrogen source, thg:re is a possibility that hydrogen remaining in a
hydrogen supplying passage will be supplied to the fuel cell. Therefore, by releasing
hydrogen from the hydrogen supplying passage into the atmosphere, the power generation
of the fuel cell can be quickly stopped, and an accident that may result from the hydrogen

remaining between the hydrogen source and the fuel cell can be avoided.

If the prediction means determines that the possibility of collision is high, the stop
means may electrically disconnect a fuel cell from another electrical system. The
electrical disconnection of the fuel cell from other electrical systems will stop the power

generation of the fuel cell.

The control apparatus of the first aspéct may further include: electricity storage means
for storing an electric power generated by a fuel cell; a load that consumes an electric
power; disconnection means for electrically disconnecting the load and the electricity
storage means form each other; and detection means for detecting a collision of the vehicle,
‘wherein if the detection means detects a collision of the vehicle, the disconnection means
electrically disconnects the load and the electricity storage means from each other. As the

electrical connection between the load and the electricity storage means is maintained until
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detection of a collision of the vehicle, it is possible to activate the load and guarantee a
failsafe operation based on electric power from the electricity storage means even after the

vehicle-mounted fuel cell power generation system is stopped.

The control apparatus of the first aspect of the invention may further include start means
for starting the vehiele-mounted fuel cell power generation system, wherein if the
prediction means determines that the possibility of collision is high and then, within a
predetermined time that follows, the detectibn means does not detect a collision, the start
means restarts the vehicle-mounted fuel cell power generation system. Therefore, after
the vehicle-mounted fuel cell power generation system is stopped on the basis of a
determination that the possibility of a collision is high, operation of the vehicle-mounted

fuel cell power generation system can be resumed if the collision is avoided.

The prediction means may use an acceleration sensor. The acceleration sensor may be
a sensor that is also used for other purposes. Furthermore, the prediction means may use

a distance measuring sensor.

A second aspect of the invention relates to a control apparatus for a vehicle-mounted
fuel cell power generation system. This control apparatus includes: determination
means for determining whether a vehicle will collide with an external object; and stop
means for stopping the vehicle-mounted fuel cell power generation system, wherein the
stop means stops the vehicle-mounted fuel cell power generation system if the

determination means determines that the vehicle will collide with the external object.

In the first and second aspects, the vehicle-mounted fuel cell power generation system
may include a hydrogen source that supplies hydrogen to a fuel cell of the vehicle-mounted
fuel cell power generation system. The hydrogen source may include a reformer that

generates hydrogen.

A third aspect of the invention relates to a control method for a vehicle-mounted fuel
cell power generation system. In this control method, it is determined whether a
possibility of collision of a vehicle is high, and if it is determined that the possibility of
collision of the vehicle is high, the vehicle-mounted fuel cell power generation system is

stopped.
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If it is determined that the possibility of collision of the vehicle is high, supply of

‘hydrogen from a hydrogen source to a fuel cell may be stopped, and hydrogen may be

released from a hydrogen supplying passage of the fuel cell to outside. Therefore, the
possibility of an accident being caused by hydrogen at the time of collision can be reduced.

A fourth aspect of the invention relates to a control method for a vehicle-mounted fuel
cell power generation system. In this control method, it is determined whether the vehicle
will collide with an external object, and if it is determined that the vehicle will collide with

the external object, the vehicle-mounted fuel cell power generation system is stopped.

A fifth aspect of the invention relates to a control apparatus for a vehicle-mounted fuel
cell power generation system. This control apparatus includes a first controller that
predicts a possibility of collision of a vehicle; and a second controller that stops the
vehicle-mounted fuel cell power generation system if the first controller determines that

the possibility of collision is high.

A sixth aspect of the invention relates to a control apparatus for a vehicle-mounted fuel
cell power generation system. This control apparatus includes a first controller that
determines whether a vehicle will collide with an external object; and a second controller
that stops the vehicle-mounted fuel cell power generation system if the first controller

determines that the vehicle will collide with the external object.

A seventh aspect of the invention relates to a control apparatus for a vehicle including a
fuel cell. The control apparatus includes a first controller that predicts a possibility of
collision of the vehicle; and a second controller that outputs the predicted possibility to a

control apparatus for the fuel cell.

An eighth aspect of the invention relates to a control apparatus for a vehicle including a
fuel cell. The control apparatus includes a first controller that determines whether the
vehicle will collide With an external object; and a second controller that outputs
information regarding a collision to a control apparatus for the fuel cell if the first

controller determines that the vehicle will collide with the external object.
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In the fifth, sixth, seventh and eighth aspects of the invention, one electronic control
unit (ECU) may function as both the first and second controllers, or a plurality of ECU

may function as both the first and second controllers.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and further objects, features and advantages of the invention will become
apparent from the following description of preferred embodiments with reference to the
accompanying drawings, wherein like numerals are used to represent like elements and
wherein:

FIG. 1 is a diagram illustrating a construction of a vehicle equipped with a fuel cell
power generation system in accordance with an embodiment of the invention; and

FIG 2 is a flowchart of a control of a vehicle-mounted fuel cell power generation

system in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 illustrates a construction of a vehicle equipped with a fuel cell power generation
system in accordance with an embodiment of 'the invention. The fuel cell power
generation system forms a drive power source of a vehicle 1. The fuel cell power
generation system is controlled by an electronic control unit (hereinafter, referred to as
“ECU”). The ECU 10 may exist as a single-component unit as indicated in FIG. 1, but
may also exist as a combination of subsidiary ECUs specialized for operation controls of a
fuel cell (FC) battery 20, an electric motor 32 and the like, and a main ECU that controls
and manages the subsidiary ECUs. In the description below, the arrangement for
realizing control functions will be expressed as ECU 10. The ECU 10 has a CPU, a RAM,
and a ROM. In this embodiment, the ECU 10 controls the fuel cell power generation
system, and 'cooperates with other arrangements to function as a control apparatus for the

vehicle-mounted fuel cell power generation system.

The fuel cell 20 generates electric power through an electrochemical reaction between
oxygen contained in the air and hydrogen supplied from a hydrogen tank or produced
through a reforming reaction, and supplies electric power to an inverter 30 while the
vehicle is running. The fuel cell 20 has a stack structure in which a plurality of unit cells
are stacked; in terms of electrical construction, many unit cells are disposed in series

connection. For example, in the case of a polymer electrolyte fuel cell type, each unit cell
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has, as an electrolyte membrane, a polymer membrane with high hydrogen ion
conductivity, and further has a hydrogen electrode and an oxygen electrode that sandwich
the polymer membrane from the opposite sides. The fuel cell 20 may also be of other
types, for example, a phosphoric acid fuel cell type, a molten carbonate fuel cell type, etc.
An. oxygen supplying portion 22 supplies oxygen-containing air to the fuel cell 20 via a
piping 60, through the use of an air blower. A hydrogen supplying portion 24 may
generate a hydrogen gas from methanol or gasoline using a reformer. As for the hydrogen
supplying portion 24, it is also possible to store hydrogen in a hydrogen absorbing alloy or
a high-pressure vessel. The hydrogen supplying portion 24 supplies hydrogen generated
or hydrogen from a storage to the fuel cell 20 via a piping 62. The piping 62 for
supplying hydrogen is provided with an electromagnetic valve 58 for releasing hydrogen.
In this embodiment, the fuel cell 20, the oxygen supplying portion 22 and the hydrogen
supplying portion 24, together with a piping system and an electrical system around these
components, form a vehicle-mounted fuel cell power generation system. The ECU 10
controls the oxygen supplying portion 22 and the hydrogen supplying portion 24 so as to

determine the amounts of oxygen and hydrogen supplied.

An electricity storage 28 is a capacitor or a secondary battery such as a nickel metal
hydride battery or the like. The amount of charge and discharge of the electricity storage
28 is monitored by the ECU 10, and is managed by the ECU 10 controlling a DC/DC
converter 26. The DC/DC converter 26 is a direct-current voltage transfofmer, and has a
function of adquting the DC voltage from the electricity storage 28 and outputting the
adjusted voltage to the inverter 30, and a function of adjusting the DC voltage from the
fuel cell 20 or the electric motor 32 and storing it into the electricity storage 28. The
electric motor 32 becomes a load that consumes electric power during the running of the
vehicle, but functions as a generator during braking. While the vehicle is running, the

electricity storage 28 cooperates with the fuel cell 20 to supply power to the inverter 30.

The ECU 10 generates three-phase alternating currents corresponding to a requested
power by controlling the switching of the inverter 30, and supplies the three-phase
alternating currents to the electric motor 32. The output from the electric motor 32 is
transferred to driving wheels 38, 40 via a transmission 34 and a differential gear 36. The

transmission 34 may be omitted.
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The ECU 10 sets a power that can be generated by the fuel cell 20, from the amounts of
hydrogen and oxygen supplied to the fuel cell 20. This generatable electric power is
termed permitted electric power. -In accordance with the relationship between the
permitted electric power and a requested electric power that is requested for the electric
motor 32, the ECU 10 achieves the sharing of the electric power to be supplied to the
electric motor 32 between the fue] cell 20 and the electricity storage 28.

During the running of the vehicle, a vehicle speed sensor 50 detects the speed of the
vehicle 1, and an acceleration sensor 52 detects the acceleration of the vehicle 1. For
example, an acceleration sensor for an ABS (antilock brake system) installed in the vehicle
1 may be utilized as an acceleration sensor 52. A distance measuring sensor 54 detects an
obstacle, and measures a distance to the obstacle. The distance measuring sensor 54 is
provided in the vehicle 1 so as to detect an obstacle forward of the vehicle 1, and measures
the distance to the nearest obstacle among the obstacles existing forward of the vehicle in
the traveling direction. A collision sensor 56 detects a collision of the vehicle 1. The
collision sensor 56 may be, for example, an acceleration sensor provided for an airbag.
The vehicle speed detected by the vehicle speed sensor 50, the acceleration detected by the
acceleration sensor 52, the distance measured by the distance measuring sensor 54, and

data regarding occurrence of a collision detected by the collision sensor 56 are transferred

to the ECU 10. The ECU 10 may also perform an ABS control, and may activate an

airbag.

The fuel cell 20 and the DC/DC converter 26 are interconnected by FC relays 42, 44,
and the DC/DC converter 26 and the inverter 30 are interconnected by high-voltage relays
46, 48. The ECU 10 controls the switching of the FC relays 42, 44 and the high-voltage
relays 46, 48. During the normal running of the vehicle, each of the FC relays 42, 44 and
the high-voltage relays 46, 48 is controlled to a closed state.

In this embodiment, the ECU 10 predicts a possibility of collision of the vehicle 1. If
determining that the possibility of collision is high, the ECU 10 stops the fuel cell power
generation system. A situation of high possibility of collision means a situation where it
is impossible or very difficult to avoid a collision. By stopping the fuel cell power
generation system before the vehicle 1 collides, it becomes possible to avoid or preclude an

accident that can result from the use of hydrogen, which is combustible. Unlike a vehicle
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equipped with an internal combustion engine or an electric vehicle, the fuel cell power
generation system-equipped vehicle 1 requires the very careful handling of hydrogen.
According to the control apparatus for the fuel cell power generation system in the
embodiment, the fuel cell power generation system is stopped on the basis of generally-
termed pre-crash judgment (i.e., stopped on the basis of a result of prediction of the
possibility of collision which is performed before the vehicle collides). Therefore, safety
of the vehicle can be secured in comparison with the case where the fuel cell power

generation system is stopped after vehicle collides.

FIG. 2 illustrates the flow of a control of a vehicle-mounted fuel cell power generation
system in accordance with the embodiment. First, the ECU 10 receives a result of
detection by the collision sensor 56, and determines whether the vehicle 1 has collided
(S10). The ECU 10 may determine that the vehicle 1 has collided, if occurrence of a
considerably great deceleration of the vehicle 1 is recognizéd on the basis of a received
result of detection by the acceleration sensor 52. Incidentally, although the control
apparatus of the embodiment is able to detect that the vehicle 1 will collide beforehand, the
step S10 is provided assuming a situation where a collision cannot be detected beforehand
due to an unexpected factor or the like. For example, in a case where an obstacle cannot
be detected before colliding with the vehicle, such as a case where an obstacle falls from
above, and collides with the vehicle 1, a case Whe;e a vehicle that is not equipped with a
rear monitor sensor is hit in the rear by another vehicle, or the like, it is determined in step

S10 that the vehicle has collided (YES at S10).

If it is determined in step S10 that the vehicle has not collided (NO at S10), the ECU 10
functions as prediction means for predicting a possibility of collision of the vehicle 1, and
determines whether it is possible to avoid collision with the obstacle (S12). For example,
the ECU 10 acquires the speed V [m/sec] of the vehicle 1 from a detection result provided
by the vehicle speed sensor 50, the distance S [m] to the obstacle from a measurement
result provided by the distance measuring sensor 54, ang a maximum deceleration DE
[m/sec?] of the vehicle 1,-and predicts a possibility of the collision of the vehicle 1 on the
basis of a predetermined judgment expression (V 2._>_2DE x S). If the predetermined
judgment expression holds (YES at S12), the ECU 10 determines that the possibility of
collision of the vehicle 1 is high. If the predetermined judgment expression does not hold

(NO at S12), the ECU 10 determines that the possibility of collision of the vehicle 1 is low,
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and goes back to step 10. The judgment expression is not limited to the aforementioned
expression, but may be an expression in which the relative speed with respect to an
obstacle or the like is taken into account. By predicting a possibility of collision and
controlling the operation of the fuel cell power generation system before a collision, it
becomes possible to enhance the safety of the fuel cell 20 although the fuel cell 20 uses

combustible hydrogen for electric power generation.

If determining that the possibility of collision is high (YES at S12), the ECU 10 stops
the fuel cell power generation system (S14). The ECU 10 may shut off the supply of
hydrogen gas to the fuel cell 20 by controlling the hydrogen supplying portion 24. The
shut-off of the supply of hydrogen gas from the hydrogen supplying portion 24 is not
immediately followed by stop of the supply of hydrogen to the fuel cell 20, due to the
presence of hydrogen in the piping 62. Therefore, the discontinuation of the supply of
hydrogen from the hydrogen supplying portion 24 prior to a collision allows reduction in
the amount of hydrogen that exists in the piping 62 and the fuel cell 20 when the collision

occurs.

Furthermore, the ECU 10 may control the electromagnetic valve 58 to purge the piping
62 forming a gas supplying passage. That is, the ECU 10 opens the electromagnetic

- valve 58 to release hydrogen from the piping 62 out into the atmosphere. In this case, it is

possible to merely open the electromagnetic valve 58, and it is also possible to actively
purge hydrogen from the piping 62 through the use of an inert gas or the like while the
valve 58 is opened. Due to thé release of hydrogen from the piping 62 into the
atmosphere, the power generation of the fuel cell 20 can be promptly stopped, and an
accident that can result from hydrogen remaining between the fuel cell 20 and the

hydrogen supplying portion 24 can be avoided, so that safety can be enhanced.

The ECU 10 may also electrically disconnect the fuel cell 20 from the other electrical
system. Specifically, the ECU 10 opens the FC relays 42, 44 to electrically disconnect the
fuel cell 20 from the DC/DC converter 26 and the inverter 30. Therefore, it becomes
possible to stop the power generation of the fuel cell 20, so that the possibility of

occurrence of an accident on the fuel cell 20 due to impact of a collision can be reduced.

As described above, the ECU 10 functions as means for stopping the fuel cell power
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generation system. It is to be noted herein that although the ECU 10 stops the fuel cell
power generation system and breaks the electric connection between the fuel cell 20 and
the electric motor 32, the ECU 10 maintains the electric connection of the electric motor 32
with the DC/DC converter 26 and the electricity storage 28 until the vehicle 1 collides.
Therefore, during the period until the vehicle 1 collides, the vehicle 1 can acquire drive
power from the electricity stbrage 28, thus leaving the driver a possibility of avoiding the
collision and guaranteeing a failsafe operation.

After stopping the fuel cell power generation system, the ECU 10 receives a detection
result provided by the collision sensor 56, and determines whether the vehicle 1 has
collided (S16). If it is determined that the vehicle 1 has not collided (NO at S16) despite
the determination in step S12 that the possibility of a collision is high, the ECU 10
determines whether the vehicle 1 has escaped the collision (S18). If the vehicle speed is
“0” (YES at S18), the ECU 10 determines that the driver has avoided the collision by
rapidly braking and stopping the vehicle. Then, the ECU 10 promptly returns the
hydrogen supplying portion 24, the electromagnetic valve 58, and the FC relays 42,44 to a
normal state assumed during the running of the vehicle, and restarts the fuel cell power

generation system (S20).

Furthermore, if a predetermined time has elapsed following the determination of high
possibility of collision (YES at S18) although the vehicle speed is not “07, it is determined
that the collision has been avoided. Then, the ECU 10 restarts the fuel cell power
generation system (S20). It is preferable that the predetermined time be set at a time that
is slightly longer than the predicted collision time. By restarting the fuel cell power

generation system, a normal vehicle running condition can be resumed.

If it is determined in step S18 that the vehicle speed is not “0” and the predetermined
time has not elapsed (NO at SlS),A the ECU 10 goes back to step S16, in which it is
determined whether the vehicle 1 has collided (S16). If the vehicle 1 has collided (YES
at S16), the ECU 10 opens the high-voltage relays 46, 48 to break the electric connection
between the eléctricity storage 28 and the electric motor 32 (S22).

If in step S10 the vehicle 1 suddenly collides without prediction of a collision (YES at
S10), the ECU 10 executes a process of stopping the fuel cell power generation system, for
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example, shutting off the gas supply, or releasing gas from the piping, or switching off the
FC relays, etc. (S24) as in step S14. Furthermore, the ECU 10 switches off the high-
voltage relays (S22), and ends this control.

Incidentally, if the judgment expression in step S12 is rewritten into V¥%2S>DE, the
value of V?%/2S can be considered to be the magnitude of possibility of collision. That is,
according to fhe embodiment, it can be said that if the magnitude of possibility of collision
V?/2S is greater than the maximum deceleration DE, that is, a predetermined value, the fuel

cell power generation system is stopped.

The invention has been described above with reference to the embodiment. However,
the invention is not limited to the foregoing embodiment, but includes various
modifications of the embodiment as effective forms of the invention. For example, in the
process of stopping the fuel cell power generation system, although the stopping of supply
of hydrogen from the hydrogen supplying portion 24, the release of hydrogen from the
piping 62 and the switching off of the FC relays 42, 44 may be simultaneously performed,
it is also possible to perform the stop of hydrogen supply from the hydrogen supplying
portion 24 and the release of hydrogen from the piping 62 with precedence before the
switching off of the FC relays 42, 44, in view of avoidance of an accident caused by
hydrogen at the time of collision. Furthermore, if the predetermined judgment expression
(V2>2DE x S) in S12 holds (YES at S12), it may be determined that the vehicle 1 will
collide with the nearest obstacle among obstacles existing forward of the vehicle 1 in the
traveling direction thereof. If it is determined that the vehicle 1 will collide with an
obstacle, the process that follows is the process of S14 to S22, as in the foregoing

embodiment.

According to the foregoing embodiments, it is possible to provide a control technology

capable of safely operating the vehicle-mounted fuel cell power generation system.
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CLAIMS: '
1. A control apparatus for a vehicle-mounted fuel cell powef generation system,
comprising:
prediction means for predicting a possibility of collision of a vehicle; and
stop means for stopping the vehicle-mounted fuel cell power generation system,
wherein the stop means stops the vehicle-mounted fuel cell power generation system if

the prediction means determines that the possibility of collision is high.

2. The control apparatus according to claim 1, wherein if the prediction means
determines that the possibility of collision is high, the stop means discontinues supply of a

gas to a fuel cell of the vehicle-mounted fuel cell power generation system.

3. The control apparatus according to claim 1 or 2, wherein if the prediction means
determines that the possibility of collision is high, the stop means purges a gas supplying

passage of a fuel cell of the vehicle-mounted fuel cell power generation system.

4. The control apparatus according to any one of claims 1 to 3, wherein if the prediction
means determines that the possibility of collision is high, the stop means electrically

disconnects a fuel cell of the vehicle-mounted fuel cell power generation system from

~another electrical system.

5. The control apparatus according to any one of claims 1 to 4, further comprising:

electricity storage nﬁeans for storing an electric power generated by a fuel cell of the
vehicle-mounted fuel cell power generation system;

"'a load that consumes an electric power;

disconnection means for electrically disconnecting the load and the electricity storage
means form each other; and

detection means for detecting a collision of the vehicle,

wherein if the detection means detects a collision of the vehicle, the disconnection

means electrically disconnects the load and the electricity storage means from each other.

6. The control apparatus according to claim 5, further comprising start means for starting
the vehicle-mounted fuel cell power generation system,

wherein if the prediction means determines that the possibility of collision is high and
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then, within a predetermined time that follows, the detection means does not detect a

collision of the vehicle, the start means restarts the vehicle-mounted fuel cell power

generation system.

7.The control apparatus according to claim 5 or 6, further comprising start means for
starting the vehicle-mounted fuel cell power generation system,

wherein if the prediction means determines that the possibility of collision is high and
then a vehicle speed reaches zero without the detection means detecting the collision of the

vehicle, the start means restarts the vehicle-mounted fuel cell power generation system.

8.The control apparatus according to any one of claims 1 to 7, wherein the prediction

means predicts the possibility of collision using an acceleration sensor.

9.The control apparatus according to claim 8, wherein the acceleration sensor is also used

for a purpose other than prediction of the possibility of collision.

10.The control apparatus according to claim 9, further comprising control means for
executing an antilock brake system control as the purpose other than prediction of the

possibility of collision.

11.The control apparatus according to any one of claims 1 to 10, wherein the prediction

means predicts the possibility of collision using a distance measuring sensor.

12.The control apparatus according to any one of claims 1 to 10,
* wherein the prediction means determines a magnitude of the possibility of collision, and
wherein the stop means stops the vehicle-mounted fuel cell power generation system if
the magnitude of the possibility of collision determined by the prediction means is equal to

or higher than a predetermined value.

13.The control apparatus according to claim 12, wherein the prediction means determines

the magnitude of the possibility of collision based on a vehicle speed of the vehicle.

14.The control apparatus according to claim 12, wherein the prediction means determines

.the magnitude of the possibility of collision based on a relative speed of the vehicle with
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respect to an obstacle.

15.The control apparatus according to claim 13 or 14, wherein the prediction means

determines the magnitude of the possibility of collision based on a distance to an obstacle.

16.The control apparatus according to claim 15, wherein the prediction means determines

the distance to the obstacle using a distance measuring sensor.

17.A control apparatus for a vehicle-mounted fuel cell power generation system,
comprising:

determination means for determining whether a vehicle will collide with an external
object; and

stop means for stopping the vehicle-mounted fuel cell power generation system,

wherein the stop means stops the vehicle-mounted fuel cell power generation system if

the determination means determines that the vehicle will collide with the external object. °

18.The control apparatus according to claim 17, wherein the determination means
determines whether the vehicle will collide with an obstacle present forward of the vehicle

in a traveling direction of the vehicle which is the external object.

19.The control apparatus according to claim 17 or 18, wherein the determination means
determines whether the vehicle will collide with the external object using a distance

measuring Sensor.

20.The control apparatus according to any one of claims 1 to 19, wherein the vehicle-
mounted fuel cell bower generation system includes a hydrogen source that supplies

hydrogen to a fuel cell of the vehicle-mounted fuel cell power generation system.

21.The control apparatus according to claim 20, wherein the hydrogen source includes a

reformer that generates hydrogen.

22.A control method for a vehicle-mounted fuel cell power generation system, comprising

the steps of:

determining whether a possibility of collision of a vehicle is high; and
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stopping the vehicle-mounted fuel cell power generation system if it is determined that

the possibility of collision of the vehicle is high.

23.The control method according to claim 22, wherein if it is determined that the
possibility of collision of the vehicle is high, supply of hydrogen from a hydrogen source
to a fuel cell of the vehicle-mounted fuel cell power generation system is stopped, and

hydrogen is released from a hydrogen supplying passage of the fuel cell to outside.

24.A control method for a vehicle-mounted fuel cell power generation system, comprising
the steps of:

determining whether the vehicle will collide with an external object; and

stopping the vehicle-mounted fuel cell power generation system if it is determined that

the vehicle will collide with the external object.

25.A control apparatus for a vehicle-mounted fuel cell power generation system,
comprising:

a first controller that predicts a possibility of collision of a Véhicle; and

a second controller that stops the vehicle-mounted fuel cell power generation system if

the first controller determines that the possibility of collision is high.

26.A control apparatus for a vehicle-mounted fuel cell power generation system,
comprising:

a first controller that determines whether a vehicle will collide with an external object;
and

a second controller that stops the vehicle-mounted fuel cell power generation system if

the first controller determines that the vehicle will collide with the external object.

27 .A control apparatus for a vehicle including a fuel cell, comprising:
a first controller that predicts a possibility of collision of the vehicle; and

a second controller that outputs the predicted possibility to a control apparatus for the

fuel cell.

2 8.A control apparatus for a vehicle including a fuel cell, comprising:

a first controller that determines whether the vehicle will collide with an external object;
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and
a second controller that outputs information regarding a collision to a control apparatus

for the fuel cell if the first controller determines that the vehicle will collide with the

external object.
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