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(54) System and method for controlling fuel cell system

(57) Disclosed is a system and method for controlling
a fuel cell system. More specifically, a fuel cell demand
current is calculated based on a driver demand current
calculated from a driver demand torque. Then a target
flow rate-1 of air to be supplied to a fuel cell stack is
calculated based on the fuel cell demand current and a

target stoichiometric ratio (SR) of air. The target flow rate-
1 is then compensated for using the target SR, an RPM
command value of an air blower is calculated based on
a compensated target flow rate-2 and the amount of air
currently measured. The operation of the air blower is
subsequently controlled based on the calculated RPM
command value.
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Description

BACKGROUND

(a) Technical Field

[0001] The present invention relates to a system and method for controlling a fuel cell system. More particularly, the
present invention relates to a system and method for controlling a fuel cell system which minimizes excessive supply of
air that is unintended and unnecessary and thus reduces unnecessary energy consumption for an operation of an air
blower and improves fuel efficiency of a fuel cell vehicle as a result.

(b) Background Art

[0002] A fuel cell system as applied to a hydrogen fuel cell vehicle typically includes a fuel cell stack for generating
electricity via an electrochemical reaction between reactant gases, a fuel processing system (FPS) for supplying hydrogen
as a fuel to the fuel cell stack, an air processing system (APS) for supplying oxygen-containing air as an oxidant required
for the electrochemical reaction in the fuel cell stack, and a thermal management system (TMS) for removing reaction
heat from the fuel cell stack to outside of the fuel cell system, controlling an operating temperature of the fuel cell stack,
and performing water management.
[0003] In the air processing system, external dry air is forcibly blown by an air blower into a membrane humidifier and,
at the same time, supersaturated moist air discharged from a cathode outlet of the fuel cell stack is fed into the membrane
humidifier. At this time, the dry air is humidified by water exchange between the dry air and the moist air, and the
humidified air is supplied to the cathode inlet of the fuel cell stack.
[0004] At present, the air is supplied to the cathode of the fuel cell stack is about two times the stoichiometric ratio
(SR. The amount of air supplied to the cathode affects the output of the fuel cell stack, the efficiency of the fuel cell
system, the relative humidity of air, the water balance, etc. In particular, depending on the amount of air, when the
operating temperature is low, such as during start-up or warm-up of the fuel cell system, flooding (excessive condensation)
may occur. Furthermore, when the operating temperature increases, such as during high power operation, a polymer
electrolyte membrane my dry out in the fuel cell stack. Thus, it is very important to optimally control the amount of air
supplied to the cathode to improve the performance of the fuel cell.
[0005] As a conventional method for controlling the amount of air supplied, a method of calculating a target flow rate
based on information related to the current of the fuel cell stack using an air stoichiometric ratio has been used. To
control the amount of air supplied to the fuel cell stack, a controller calculates the target flow rate, calculates an RPM
command value of the air blower such that the air is supplied to the fuel cell stack at the calculated target flow rate, and
controls the RPM of the air blower to follow the calculated RPM command value. However, excess air may still be
supplied to the cathode in this control method.
[0006] In particular, there is a difference between an SR calculated under actual operating conditions of the vehicle
and a target SR as shown in FIG. 1. When the SR calculated under actual operating conditions is higher than the target
SR, more than an optimum amount of air is supplied to the fuel cell stack (i.e., excessive supply of air). This means that
the air blower is being operated more than is necessary to reach a target value, which consumes much more energy
than necessary for the operation of the air blower, thus reducing the fuel efficiency of the fuel cell vehicle.
[0007] Moreover, during the operation of the air blower, significant noise is generated, and the water balance in the
fuel cell stack is affected due to the unnecessary excessive supply of air, which may possibly cause the polymer electrolyte
membrane to dry out, thus reducing the performance of the fuel cell.
[0008] The above information disclosed in this Background section is only for enhancement of understanding of the
background of the invention and therefore it may contain information that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY

[0009] The present invention provides a system and method for controlling a fuel cell system which supplies an accurate
amount of air to a fuel cell stack and thus can prevent flooding and dry-out, which may occur in the fuel cell stack due
to an excessive amount of air being supplied to the cathode. More specifically, the present invention provides a method
for controlling a fuel cell system which can minimize an excessive supply of air that is unintended and unnecessary and
thus can reduce unnecessary energy consumption for the operation of an air blower and improve fuel efficiency of a fuel
cell vehicle.
[0010] Furthermore, the exemplary embodiment of the present invention provides a system and method for controlling
a fuel cell system which can improve the power performance of the fuel cell system and prevent the generation of noise
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from an air blower during a transition period where the fuel cell current rapidly changes by controlling an air flow rate-
based fuel cell current.
[0011] In one aspect, the present invention provides a method for controlling a fuel cell system, the method comprising:
calculating, by a processor, a fuel cell demand current based on a driver demand current calculated from a driver demand
torque; calculating, by the processor, a target flow rate-1 of air to be supplied to a fuel cell stack based on the fuel cell
demand current and a target stoichiometric ratio (SR) of air; compensating for the target flow rate-1 using the target SR
by the processor; calculating, by the processor, an RPM command value of an air blower based on a compensated
target flow rate-2 and the amount of air currently measured; and controlling, by the processor, the operation of the air
blower based on the calculated RPM command value.
[0012] In an exemplary embodiment, calculating the driver demand current may include: calculating a driver demand
torque based on an accelerator pedal signal according to a driver’s operation of an accelerator pedal and a vehicle
running speed; calculating a drive demand current based on the driver demand torque, the vehicle speed, a bus voltage,
and an efficiency of a motor or inverter; and calculating a final fuel cell demand current based on the driver demand current.
[0013] In another exemplary embodiment, calculating the final fuel cell demand current based on the driver demand
current may include calculating a fuel cell demand current-1 based on the driver demand current, a vehicle auxiliary
demand current, a fuel cell system balance of plant (BOP) demand current, and a battery assist current; and compensating
for the fuel cell demand current-1 by a fuel cell compensation current comprising at least one of a compensation current
for a fuel cell abnormal state and a compensation current for reactivity control during fuel cell restart-up.
[0014] In still another exemplary embodiment, compensating the target flow rate-1 using the target SR include: cal-
culating an SR of air based on a measured fuel cell current and an air flow rate; calculating an SR ratio of the calculated
SR of air to the target SR; determining whether the calculated SR ratio is a value between a predetermined minimum
value and a predetermined maximum value; and setting the target flow rate-1 to a target flow rate-2 without compensation
when the SR ratio is not a value between the minimum value and the maximum value and calculating the target flow
rate-2 by compensating for the target flow rate-1 by the following equation (E1) when the SR ratio is a value between
the minimum value and the maximum value:

E1: Target flow rate-2 = Target flow rate-1 / (SR Ratio x Compensation coefficient).

[0015] In yet another exemplary embodiment, the compensation coefficient may be set to a value based on the SR ratio.
[0016] In still yet another exemplary embodiment, the system and method of the present invention may further include:
calculating an air flow rate-based fuel cell current limit value based on the target SR and an air flow rate currently
measured; determining a minimum value between the air flow rate-based fuel cell current limit value and a maximum
fuel cell current limit value as a final fuel cell current limit value; and limiting the current output of a fuel cell based on
the final fuel cell current limit value.
[0017] In a further exemplary embodiment, the air flow rate-based fuel cell current limit value may be calculated from
a value obtained by dividing the air flow by a current limit reference SR, the current limit reference being determined as
a difference between the target SR and a predetermined offset value, and the offset value being set to a value that
increases in proportion to an increase in the target SR and calculated from the target SR.
[0018] In another further exemplary embodiment, the target SR may be set to a value that increases in proportion to
an increase in an estimated relative humidity (RH) value in the fuel cell stack and calculated from the estimated RH
value in the fuel cell stack.
[0019] The above and other features of the invention are discussed infra.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features of the present invention will now be described in detail with reference to certain
exemplary embodiments thereof illustrated the accompanying drawings which are given hereinbelow by way of illustration
only, and thus are not limitative of the present invention, and wherein:

FIG. 1 is a diagram illustrating the problems associated with prior art;
FIG. 2 is a diagram illustrating a method for controlling the supply of air and the fuel cell current in accordance with
an exemplary embodiment of the present invention;
FIG. 3 is a diagram illustrating the calculation of a target SR in accordance with the exemplary embodiment of the
present invention;
FIG. 4 is a diagram illustrating a method of calculating a target flow rate-2 in accordance with the exemplary em-
bodiment of the present invention;
FIGs. 5A-C are diagrams illustrating the calculation of an SR compensation coefficient (SR_Ratio_Cal) in accordance
with the exemplary embodiment of the present invention;



EP 2 712 014 A1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 6 is a diagram illustrating the calculation of an offset value used to calculate an air flow rate-based fuel cell
current limit value in accordance with the exemplary embodiment of the present invention; and
FIG. 7 is a diagram illustrating that an unnecessary excessive supply of air is prevented when a method for controlling
a fuel cell system in accordance with the exemplary embodiment of the present invention is applied.

[0021] It should be understood that the appended drawings are not necessarily to scale, presenting a somewhat
simplified representation of various preferred features illustrative of the basic principles of the invention. The specific
design features of the present invention as disclosed herein, including, for example, specific dimensions, orientations,
locations, and shapes will be determined in part by the particular intended application and use environment.
[0022] In the figures, reference numbers refer to the same or equivalent parts of the present invention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

[0023] Hereinafter reference will now be made in detail to various embodiments of the present invention, examples
of which are illustrated in the accompanying drawings and described below. While the invention will be described in
conjunction with exemplary embodiments, it will be understood that present description is not intended to limit the
invention to those exemplary embodiments. On the contrary, the invention is intended to cover not only the exemplary
embodiments, but also various alternatives, modifications, equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the appended claims.
[0024] The terminology used herein is for the purpose of describing particular embodiments only and is not intended
to be limiting of the invention. As used herein, the singular forms "a," "an" and "the" are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further understood that the terms "comprises"
and/or "comprising," when used in this specification, specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups thereof. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed items.
[0025] It is understood that the term "vehicle" or "vehicular" or other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including sports utility vehicles (SUV), buses, trucks, various com-
mercial vehicles, watercraft including a variety of boats and ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, plug-in hybrid electric vehicles, hydrogen-powered vehicles and other alternative fuel vehicles (e.g.,
fuels derived from resources other than petroleum). As referred to herein, a hybrid vehicle is a vehicle that has two or
more sources of power, for example both gasoline-powered and electric-powered vehicles.
[0026] Furthermore, the control logic of the present invention may be embodied as non-transitory computer readable
media on a computer readable medium containing executable program instructions executed by a processor, controller
or the like. Examples of the computer readable mediums include, but are not limited to, ROM, RAM, compact disc
(CD)-ROMs, magnetic tapes, floppy disks, flash drives, smart cards and optical data storage devices. The computer
readable recording medium can also be distributed in network coupled computer systems so that the computer readable
media is stored and executed in a distributed fashion, e.g., by a telematics server or a Controller Area Network (CAN).
[0027] Additionally, it is understood that the below methods are executed by at least one controller. The term controller
refers to a hardware device that includes a memory and a processor. The memory is configured to store the modules
and the processor is specifically configured to execute said modules to perform one or more processes which are
described further below.
[0028] Along these lines, the present invention provides a system and method for controlling a fuel cell system, the
method including calculating, by a processor on a specifically configured controller, a fuel cell demand current from an
accelerator pedal signal and a vehicle speed, calculating, by the processor, a target flow rate of air from the fuel cell
demand current, compensating for the target flow rate of air using a target SR to follow a target SR of air by the processor,
controlling the RPM of an air blower to follow the compensated target flow rate, calculating an air flow rate-based fuel
cell current limit value and limiting, by the processor, the current based on the calculated current limit value.
[0029] FIG. 2 is a diagram illustrating a system and method for controlling the supply of air and the fuel cell current in
accordance with the present invention, and a process of controlling the supply of air based on a target SR will be described
with reference to FIG. 2.
[0030] First, a controller calculates a driver demand torque by a typical torque calculation method. For example, the
controller may calculate the driver demand torque based on an accelerator pedal signal (i.e., a signal based on a driver’s
operation of an accelerator pedal) indicating a driver’s intention during running of a vehicle and a vehicle speed signal
indicating the current vehicle speed (F1). Here, the driver demand torque corresponding to the current vehicle speed in
proportion to the accelerator pedal signal may be calculated based on a motor performance curve. Then, a driver demand
current may be calculated based on the driver demand torque, the vehicle speed, a bus voltage, and an efficiency of a
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motor or inverter. The driver demand current can be calculated by the following equation 1 (F2):

[0031] Here, the efficiency of the motor may be calculated from an efficiency map in which the efficiency is predefined
based on the motor torque, speed etc., and the efficiency of the inverter may be calculated from an efficiency map in
which the efficiency is predefined based on the current, voltage, etc. Then, a fuel cell demand current-1 is calculated
based on the calculated driver demand current, a battery assist current, a vehicle auxiliary demand current of electronic
parts such as an air conditioner, etc., a fuel cell balance of plant (BOP) demand current such as the air blower, pump,
heater, etc. (F3).
[0032] Here, the fuel cell demand current-1 can be calculated by the following equation 2: 

[0033] Then, a final fuel cell demand current-2 is calculated based on the calculated fuel cell demand current-1 and
a fuel cell compensation current. The fuel cell compensation current is used to compensate for the amount of current
required in addition to the fuel cell demand current-1 calculated based on the driver demand current, the vehicle auxiliary
demand current, the fuel cell BOP demand current, etc. The fuel cell compensation current may include at least one of
a compensation current for a fuel cell voltage abnormal state, which is preset to compensate for the occurrence of cell
omission monitored by the controller, and/or a compensation current for reactivity control, which is preset to an amount
of current additionally required during restart-up of the fuel cell (F4).
[0034] Accordingly, the final fuel cell demand current-2 can be calculated by the following equation 3: 

[0035] Meanwhile, an air target flow rate-1 may be calculated based on the fuel cell demand current-2 and a target
SR of air (F6). Here, the target SR is calculated from a relative humidity (RH) value in the fuel cell stack estimated based
on a sensor detection value and can be preset to a value that increases in proportion to an increase in the estimated
RH value in the fuel cell stack as shown in FIG. 3.
[0036] The target flow rate-1 can be calculated by the following equation 4: 
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where k1 is a predetermined constant.
[0037] Then, the calculated target flow rate-1 is compensated for using the target SR to follow the target SR of air
(F8). The calculation of a compensated target flow rate-2 will be described with reference to FIGS. 4 and 5 below.
[0038] First, the controller calculates the SR of air based on a fuel cell current and an air flow rate (F7), and the SR
ratio (SR_Ratio) is calculated from the calculated SR and the target SR. Here, the calculated SR can be calculated by
the following equation 5, and the SR ratio (SR_Ratio) can be defined as the following equation 6: 

where k2 is a predetermined constant. 

[0039] Then, it is determined whether the SR ratio is a value between a predetermined minimum value (SR_Ratio_
Min) and a predetermined maximum value (SR_Ratio_Max). When the SR (SR_Ratio) is not a value between the
minimum value and the maximum value, the target flow rate-1 is used as it is and, when the SR (SR_Ratio) is a value
between the minimum value and the maximum value, the compensated target flow rate-2 is calculated by the following
equation 7: 

[0040] Here, the significant ranges of the minimum value and the maximum value to follow the target SR can be set
as follows: 

[0041] Moreover, the compensation coefficient (SR_Ratio_Cal) may be a value determined based on the SR ratio
(SR_Ratio) between the minimum value (SR_Ratio_Min) and the maximum value (SR_Ratio_Max) as shown in FIG. 6.
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As such, the target flow rate-2, a compensated flow rate, is calculated based on the SR ratio of the calculated SR to the
target SR and the compensation coefficient (F8).
[0042] When the compensated target flow rate-2 is calculated in the above manner, an RPM command value of the
air blower is calculated based on the target flow rate-2 and the measured air flow rate so that the flow rate of air, which
is actually supplied by the air blower, follows the target flow rate-2 (F9) rather than the target flow rate 1, and the amount
of air supplied to the fuel cell stack is controlled by controlling the operation of the air blower based on the RPM command
value. Here, the RPM command value of the air blower for PI control may be calculated based on a difference between
the target flow rate-2 and the air flow rate ("Target flow rate-2" - "Air flow rate"), and the RPM of the air blower may be
controlled based on the RPM command value.
[0043] Meanwhile, an air flow rate-based fuel cell current limit value may be calculated based on the target SR obtained
from the estimated RH value in the fuel cell stack and the measured air flow rate (F10), and the flow rate-based fuel cell
current limit value can be calculated by the following equation 8: 

where k3 is a predetermined constant.
[0044] In Equation 8, the current limit reference SR may be "Target SR - Offset value," and the offset may be set to
a value that increases in proportion to an increase in the target SR in the fuel cell stack as shown in FIG. 6.
[0045] Then, when the air flow rate-based fuel cell current limit value is obtained, a final fuel cell current limit value
may be calculated based on a minimum value obtained by comparing the air flow rate-based fuel cell current limit value
and the maximum fuel cell current limit value (F11), and the controller limits the current output of the fuel cell based on
the final fuel cell current limit value.
[0046] As described above, the method for controlling the fuel cell system according to the present invention provides
the following advantages.
[0047] The target flow rate of air is compensated for using the target SR to follow the target SR of air, the operation
of the air blower is controlled based on the compensated target flow rate, and thus an accurate amount of air can be
supplied to the fuel cell stack. As a result, it is possible to prevent the occurrence of flooding and dry-out, which may
occur in the fuel cell stack should the excess air not be contained
[0048] Moreover, it is possible to minimize an excessive supply of air that is unintended and unnecessary, and thus
it is possible to reduce unnecessary energy consumption for the operation of the air blower and improve the fuel efficiency
of the fuel cell vehicle.
[0049] Furthermore, it is possible to improve the power performance of the fuel cell system and prevent the generation
of noise in the air blower during a transition period in which the fuel cell current rapidly changes by controlling the air
flow rate-based fuel cell current.
[0050] The invention has been described in detail with reference to exemplary embodiments thereof. However, it will
be appreciated by those skilled in the art that changes may be made in these embodiments without departing from the
principles and spirit of the invention, the scope of which is defined in the appended claims and their equivalents.

Claims

1. A method for controlling a fuel cell system, the method comprising:

calculating, by a processor, a fuel cell demand current based on a driver demand current calculated from a
driver demand torque;
calculating, by the processor, a target flow rate-1 of air to be supplied to a fuel cell stack based on the fuel cell
demand current and a target stoichiometric ratio (SR) of air;
compensating for the target flow rate-1 using the target SR by the processor; and
calculating, by the processor, a revolutions per minute (RPM) command value of an air blower based on a
compensated target flow rate-2 and the amount of air currently measured and controlling the operation of the
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air blower based on the calculated RPM command value.

2. The method of claim 1, wherein calculating the driver demand current includes:

calculating a driver demand torque based on an accelerator pedal signal according to a driver’s operation of
an accelerator pedal and a vehicle running speed;
calculating a drive demand current based on the driver demand torque, the vehicle speed, a bus voltage, and
an efficiency of a motor or inverter; and
calculating a final fuel cell demand current based on the driver demand current.

3. The method of claim 2, wherein calculating the final fuel cell demand current based on the driver demand current
includes:

calculating a fuel cell demand current-1 based on the driver demand current, a vehicle auxiliary demand current,
a fuel cell system balance of plant (BOP) demand current, and a battery assist current; and
compensating for the fuel cell demand current-1 by a fuel cell compensation current including at least one of a
compensation current for a fuel cell abnormal state and a compensation current for reactivity control during fuel
cell restart-up.

4. The method of claim 1, wherein compensating for the target flow rate-1 using the target SR includes:

calculating an SR of air based on a measured fuel cell current and an air flow rate;
calculating an SR ratio of the calculated SR of air to the target SR;
determining whether the calculated SR ratio is a value between a predetermined minimum value and a prede-
termined maximum value; and
setting the target flow rate-1 to a target flow rate-2 without compensation if the SR ratio is not a value between
the minimum value and the maximum value and calculating the target flow rate-2 by compensating the target
flow rate-1 by the following equation (E1) if the SR ratio is a value between the minimum value and the maximum
value:

E1: Target flow rate-2 = Target flow rate-1 / (SR Ratio x Compensation coefficient).

5. The method of claim 4, wherein the compensation coefficient is set to a value based on the SR ratio.

6. The method of claim 1, further comprising:

calculating, by the processor, an air flow rate-based fuel cell current limit value based on the target SR and an
air flow rate currently measured;
determining, by the processor, a minimum value between the air flow rate-based fuel cell current limit value
and a maximum fuel cell current limit value as a final fuel cell current limit value; and
limiting, by the processor, the current output of a fuel cell based on the final fuel cell current limit value.

7. The method of claim 6, wherein the air flow rate-based fuel cell current limit value is calculated from a value obtained
by dividing the air flow by a current limit reference SR, the current limit reference being determined as a difference
between the target SR and a predetermined offset value, and the offset value being set to a value that increases in
proportion to an increase in the target SR and calculated from the target SR.

8. The method of claim 1, wherein the target SR is set to a value that increases in proportion to an increase in an
estimated relative humidity (RH) value in the fuel cell stack and calculated from the estimated RH value in the fuel
cell stack.

9. A non-transitory computer readable medium containing program instructions executed by a processor, the computer
readable medium comprising:

program instructions that calculate a target flow rate-1 of air to be supplied to a fuel cell stack based on the fuel
cell demand current and a target stoichiometric ratio (SR) of air;
program instructions that compensate for the target flow rate-1 using the target SR; and
program instructions that calculate a revolutions per minute (RPM) command value of an air blower based on
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a compensated target flow rate-2 and the amount of air currently measured and controlling the operation of the
air blower based on the calculated RPM command value.

10. The non-transitory computer readable medium of claim 9, wherein program instructions that calculate the driver
demand current include:

program instructions that calculate a driver demand torque based on an accelerator pedal signal according to
a driver’s operation of an accelerator pedal and a vehicle running speed;
program instructions that calculate a drive demand current based on the driver demand torque, the vehicle
speed, a bus voltage, and an efficiency of a motor or inverter; and
program instructions that calculate a final fuel cell demand current based on the driver demand current.

11. The non-transitory computer readable medium of claim 10, wherein the program instructions that calculate the final
fuel cell demand current based on the driver demand current include:

program instructions that calculate a fuel cell demand current-1 based on the driver demand current, a vehicle
auxiliary demand current, a fuel cell system balance of plant (BOP) demand current, and a battery assist current;
and
program instructions that compensate for the fuel cell demand current-1 by a fuel cell compensation current
including at least one of a compensation current for a fuel cell abnormal state and a compensation current for
reactivity control during fuel cell restart-up.

12. The non-transitory computer readable medium of claim 9, wherein the program instructions that compensate for the
target flow rate-1 using the target SR include:

program instructions that calculate an SR of air based on a measured fuel cell current and an air flow rate;
program instructions that calculate an SR ratio of the calculated SR of air to the target SR;
program instructions that determine whether the calculated SR ratio is a value between a predetermined min-
imum value and a predetermined maximum value; and
program instructions that set the target flow rate-1 to a target flow rate-2 without compensation if the SR ratio
is not a value between the minimum value and the maximum value and calculating the target flow rate-2 by
compensating the target flow rate-1 by the following equation (E1) when the SR ratio is a value between the
minimum value and the maximum value:

E1: Target flow rate-2 = Target flow rate-1 / (SR Ratio x Compensation coefficient).

13. The non-transitory computer readable medium of claim 12, wherein the compensation coefficient is set to a value
based on the SR ratio.

14. The non-transitory computer readable medium of claim 9, further comprising:

program instructions that calculate an air flow rate-based fuel cell current limit value based on the target SR
and an air flow rate currently measured;
program instructions that determine a minimum value between the air flow rate-based fuel cell current limit value
and a maximum fuel cell current limit value as a final fuel cell current limit value; and
program instructions that limit the current output of a fuel cell based on the final fuel cell current limit value.

15. The non-transitory computer readable medium of claim 14, wherein the air flow rate-based fuel cell current limit
value is calculated from a value obtained by dividing the air flow by a current limit reference SR, the current limit
reference being determined as a difference between the target SR and a predetermined offset value, and the offset
value being set to a value that increases in proportion to an increase in the target SR and calculated from the target SR.

16. The non-transitory computer readable medium of claim 9, wherein the target SR is set to a value that increases in
proportion to an increase in an estimated relative humidity (RH) value in the fuel cell stack and calculated from the
estimated RH value in the fuel cell stack.
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