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POWER GENERATION CONTROL SYSTEM, 
POWER GENERATION CONTROL METHOD, 

PROGRAM, AND MEDIUM 

TECHNICAL FIELD 

[0001] The present invention relates to a power generation 
control system, a poWer generation control method, a pro 
gram and a medium for supply of poWer to, for example, a 
domestic poWer load using a fuel cell, etc. 

BACKGROUND ART 

[0002] (A) FIG. 11 shoWs a con?guration of a conven 
tional fuel cell poWer generation device (conventional tech 
nology 1) disclosed in Japanese Patent Laid-Open No. 
7-57753. In FIG. 11, a fuel cell body 31 generates DC poWer 
by reaction betWeen hydrogen supplied by hydrogen supply 
means 32 and oxygen in the air supplied by air supply means 
33, and a poWer converter 34 outputs AC poWer after 
converting the DC poWer into the AC poWer. At an external 
load command, a poWer control unit 35 controls a How rate 
control unit 36 and the poWer converter 34, the How rate 
control unit 36 controls the How rate of the hydrogen supply 
by the hydrogen supply means 32 and the How rate of the air 
supply by the air supply means 33 such that the How rates 
can be the optimum values, and the poWer converter 34 
controls the amount of electricity output by the fuel cell 
body 31, thereby successfully controlling the output poWer. 
An excess poWer prevention means 39 including a poWer 
detector 37 and an arithmetic unit 38 is provided betWeen the 
fuel cell body 31 and the poWer converter 34 so that the 
amount of electricity can be appropriately suppressed When 
there is a steep rise in electricity output. 

[0003] FIG. 12 shoWs the con?guration of the fuel cell 
poWer generation device (conventional technology 2) dis 
closed in Japanese Patent Laid-Open No. 6-325774. In FIG. 
12, a fuel cell body 41 generates DC poWer by reaction 
betWeen hydrogen supplied by hydrogen supply means 42 
and oxygen in the air supplied by air supply means 43, and 
a poWer converter 44 outputs AC poWer after converting the 
DC poWer into the AC poWer. A control device 45 controls 
a charge/discharge device 46 and the poWer converter 44, 
and can control the poWer output depending on an external 
load by the discharge from the charge/discharge device 46 or 
the charge to the charge/discharge device 46 although the 
amount of electricity from the fuel cell body 41 is constant. 
In the fuel cell poWer generation device, since the amount of 
electricity from the fuel cell body 41 is constant When the 
poWer output is controlled depending on a ?uctuating exter 
nal load, the amount of charge or discharge of the charge/ 
discharge device 46 becomes considerably large. Therefore, 
a large capacity charge/discharge device 46 is required, and 
the entire device is costly and needs a large installation 
space. 

[0004] (B) The con?guration of the conventional fuel cell 
poWer generation system (conventional technology 3) dis 
closed in Japanese Patent Laid-Open No. 5-182675 and 
others is described beloW by referring to FIG. 13 shoWing 
the con?guration of the conventional fuel cell poWer gen 
eration system (conventional technology 3). 
[0005] In FIG. 13, a fuel cell (body) 131 is connected to 
a load 134 through a battery 132 and an output control 
means 133 including an inverter. 
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[0006] The operations of the conventional fuel cell poWer 
generation system (conventional technology 3) are 
described beloW by referring to FIG. 14 Which is a graph for 
explanation of an example of an operation pattern of the 
conventional fuel cell poWer generation system (conven 
tional technology 3). 

[0007] In FIG. 14, the horiZontal and vertical axes respec 
tively indicate the time and poWer, and reference numerals 
141 and 142 respectively denote a load poWer and output 
poWer. 

[0008] The load poWer 141 is rated poWer of W8C of the 
fuel cell body 131 from t2 to t3, and is WSa' smaller than the 
rated poWer of the fuel cell body 131 from t1 to t2. 

[0009] On the other hand, in the fuel cell body 131 (FIG. 
13), the output control means 133 performs a continuous 
operation by the rated poWer W8C from t2 to t3, and 
performs an intermittent operation by the rated poWer W8C 
from t1 to t2 so that the same amount of electricity as the 
load poWer 141 can be obtained. 

[0010] Therefore, the battery 132 (FIG. 13) puts on charge 
and discharge the redundant poWer and the insuf?cient 
poWer in the period from t1 to t2. 

[0011] Since the fuel cell body 131 cannot continue gen 
erating poWer unless a high temperature can be constantly 
maintained, the energy such as the poWer for heating the fuel 
cell body 131 before generating poWer during poWer-up is 
required. Furthermore, since a stopping operation is per 
formed by safely emitting hydrogen remaining in the path 
While cooling it, the energy such as poWer, etc. is also 
required. 

[0012] Since an intermittent operation is performed in the 
above mentioned conventional fuel cell poWer generation 
system (conventional technology 3), energy is Wasted each 
time poWer-up and poWer-doWn operations are performed. 

[0013] Although the con?guration of the fuel cell poWer 
generation system (conventional technology 4) is similar to 
that of the above mentioned fuel cell poWer generation 
system (conventional technology 3), the Waste of the con 
ventional technology can be avoided to a certain extent by 
changing the output poWer by folloWing the load poWer as 
shoWn in FIG. 15 Which is a graph for explanation of an 
example of an operation pattern of the conventional fuel cell 
poWer generation system (conventional technology 4). 

[0014] In FIG. 15, the horiZontal and vertical axes respec 
tively indicate the time and the poWer. Reference numerals 
143 and 144 respectively denote load poWer and output 
poWer. The load poWer 143 is high in the morning 143b, 
afternoon 143c, and evening 143d, and is loW at midnight 
1436 and in the early morning 143a. 

[0015] The operation of the fuel cell body is controlled by 
the output poWer 144 folloWing the load poWer 143 betWeen 
the maximum output poWer W9C and the minimum output 
poWer W9a'. Since the fuel cell body 1 has a continuously 
increasing amount of charge of the battery 132 With excess 
poWer When the load poWer 143 is smaller than the mini 
mum output poWer W9a' at midnight 1436 and in the early 
morning 143a, the operation is stopped. 

[0016] Thus, the conventional fuel cell poWer generation 
system (conventional technology 4) is generally activated 
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and stopped once a day, thereby more successfully reducing 
the Waste energy during the poWer-up and poWer-doWn than 
the above mentioned fuel cell poWer generation system 
(conventional technology 3). 
[0017] (A) HoWever, in the conventional fuel cell poWer 
generation device (conventional technology 1), When an 
external load command largely changes Within a short time, 
the poWer control unit 35 has to control the output poWer by 
raising and dropping it Within a short time, thereby possibly 
causing the hunting of output poWer because of the delay of 
control. As a result, there can arise the problem that the 
operation of the fuel cell poWer generation device becomes 
unstable, the ef?ciency of the device is loWered, and the 
durability is shortened. 

[0018] (B) Additionally, there has been the problem that 
the fuel cell poWer generation system (conventional tech 
nology 4) Wastes energy When the operation as shoWn in 
FIG. 16 Which is a graph for explanation of an example of 
another operation pattern of the conventional fuel cell poWer 
generation system (conventional technology 4) is per 
formed. 

[0019] To be more practical, in the conventional fuel cell 
poWer generation system (conventional technology 4), When 
there is a temporary rise 145b of load poWer 145 When the 
operation is stopped, for example, at midnight 1456 or in the 
early morning 145a, the system is started but stopped soon. 
Furthermore, in the fuel cell poWer generation system (con 
ventional technology 4), the stopping process is started but 
the activating process is soon performed When there is a 
temporary drop 145d of the load poWer 145 during the 
operation, for example, in the afternoon 145c, etc. Thus, 
energy is Wasted in the originally unnecessary activating and 
stopping operations. 

DISCLOSURE OF THE INVENTION 

[0020] The present invention has been achieved to solve 
the abovementioned problems With the conventional tech 
nology, and aims at providing a poWer generation control 
system, a poWer generation control method, a program, and 
a medium for preventing the reduction of the durability by, 
for example, stabiliZing the operation of the fuel cell poWer 
generation device and improving the ef?ciency. 

[0021] The present invention has also been achieved to 
solve the problem With the conventional technology, and 
aims at providing a poWer generation control system, a 
poWer generation control method, a program, and a medium 
capable of minimiZing the Waste of energy even When there 
arise a temporary rise or drop of poWer load. 

[0022] The 1st invention of the present invention (corre 
sponding to claim 1) is a poWer generation control system 
comprising: 

[0023] poWer detection means of detecting poWer 
requested by a load; and 

[0024] poWer generation control means of controlling 
predetermined poWer generation means of generat 
ing all or a part of poWer to be supplied to the load 
using a command value generated in each second 
predetermined period based on an average value of 
the detected poWer in a ?rst predetermined period. 
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[0025] The 2nd invention of the present invention (corre 
sponding to claim 2) is the poWer generation control system 
according to the 1st invention of the present invention, 
Wherein the command value generated in each second 
predetermined period is generated based on an average value 
in the ?rst predetermined period With a starting time of the 
second predetermined period as an end time of the ?rst 
predetermined period. 
[0026] The 3rd invention of the present invention (corre 
sponding to claim 3) is the poWer generation control system 
according to the 1st or 2nd invention of the present inven 
tion, Wherein: 

[0027] said predetermined poWer generation means is 
a fuel cell; and 

[0028] excess or shortfall of the generated poWer 
relative to the requested poWer is adjusted using 
system poWer and/or battery. 

[0029] The 4th invention of the present invention (corre 
sponding of claim 4) is the poWer generation control system 
according to the 3rd invention of the present invention, 
Wherein: 

[0030] the excess or shortfall of the generated poWer 
can be adjusted using system poWer and battery; and 

[0031] said battery is used by priority over said 
system poWer. 

[0032] The 5th invention of the present invention (corre 
sponding to claim 5) is the poWer generation control system 
according to the 3rd invention of the present invention, 
Wherein said control is performed With amount of accumu 
lation of the battery taken into account. 

[0033] The 6th invention of the present invention (corre 
sponding of claim 6) is the poWer generation control system 
according to the 5th invention of the present invention, 
Wherein said taking an amount of accumulation of the 
battery into account means amending the command value 
corresponding to the difference betWeen the amount of 
accumulation and a predetermined target amount of accu 
mulation. 

[0034] The 7th invention of the present invention (corre 
sponding to claim 7) is a poWer generation control method, 
comprising the steps of: 

[0035] detecting poWer requested by a load; and 

[0036] controlling predetermined poWer generation 
means of generating all or a part of poWer to be 
supplied to the load using a command value gener 
ated in each second predetermined period based on 
an average value of the detected poWer in a ?rst 
predetermined period. 

[0037] The 8th invention of the present invention (corre 
sponding to claim 8) is a poWer generation control system, 
comprising: 

[0038] poWer detection means of detecting poWer 
requested by a load; 

[0039] time accumulation means of accumulating a 
time at Which the detected poWer requested by the 
load equal to or larger than a predetermined value 
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When predetermined power generation means does 
not generate power to be supplied to the load; and 

[0040] poWer generation control means of alloWing 
said poWer generation means to start generating the 
poWer to be supplied to the load using a predeter 
mined rule based on the accumulation result. 

[0041] The 9th invention of the present invention (corre 
sponding to claim 9) is the poWer generation control system 
according to the 8th invention of the present invention, 
Wherein said predetermined rule refers to alloWing said 
poWer generation means to start generating poWer to be 
supplied to the load When (1) a total period of the time 
continuously accumulated in a predetermined period or (2) 
a total period of the time discontinuously accumulated in a 
predetermined period exceeds a predetermined threshold. 

[0042] The 10th invention of the present invention (cor 
responding to claim 10) is the poWer generation control 
system according to the 9th invention of the present inven 
tion, Wherein said time accumulation means outputs (1) the 
total period of the time continuously accumulated in the 
predetermined period or (2) the total period of the time 
discontinuously accumulated in the predetermined period as 
a result of the accumulation. 

[0043] The 11th invention of the present invention (cor 
responding to claim 11) is the poWer generation control 
system according to the 8th invention of the present inven 
tion, Wherein said predetermined rule refers to alloWing said 
poWer generation means to start generating poWer to be 
supplied to the load When a total period of continuously 
accumulated time eXceeds a predetermined threshold. 

[0044] The 12th invention of the present invention (cor 
responding to claim 12) is a poWer generation control 
system, comprising: 

[0045] poWer detection means of detecting poWer 
requested by a load; 

[0046] time accumulation means of accumulating a 
time at Which the detected poWer requested by the 
load equal to or smaller than a predetermined value 
When predetermined poWer generation means gen 
erates poWer to be supplied to the load; and 

[0047] poWer generation control means of alloWing 
said poWer generation means to stop generating the 
poWer to be supplied to the load using a predeter 
mined rule based on the accumulation result. 

[0048] The 13th invention of the present invention (cor 
responding to claim 13) is a poWer generation control 
system, comprising: 

[0049] poWer detection means of detecting poWer 
requested by a load; 

0050 oWer accumulation means of accumulatin P g 
poWer requested by the load in a predetermined 
period When predetermined poWer generation means 
does not generate poWer to be supplied to the load; 
and 

[0051] poWer generation control means of alloWing 
said poWer generation means to start generating the 
poWer to be supplied to the load using a predeter 
mined rule based on the accumulation result. 
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[0052] The 14th invention of the present invention (cor 
responding to claim 14) is the poWer generation control 
system according to the 13th invention of the present 
invention, Wherein said predetermined rule refers to alloW 
ing said poWer generation means to start generating poWer 
to be supplied to the load When the accumulated poWer 
eXceeds a predetermined threshold. 

[0053] The 15th invention of the present invention (cor 
responding to claim 15) is a poWer generation control 
system, comprising: 

[0054] poWer detection means of detecting poWer 
requested by a load; 

[0055] poWer accumulation means of accumulating 
poWer requested by the load in a predetermined 
period When predetermined poWer generation means 
generates poWer to be supplied to the load; and 

[0056] poWer generation control means of alloWing 
the poWer generation means to stop generating the 
poWer to be supplied to the load using a predeter 
mined rule based on the accumulation result. 

[0057] The 16th invention of the present invention (cor 
responding to claim 16) is a poWer generation control 
system, comprising: 

[0058] record accumulation means of accumulating a 
record of poWer requested by a load When predeter 
mined poWer generation means generates poWer to 
be supplied to the load according to a predetermined 
rule; and 

[0059] poWer generation control means of alloWing 
the poWer generation means to start or stop gener 
ating poWer to be supplied to the load according to 
the accumulated record by priority over the rule. 

[0060] The 17th invention of the present invention (cor 
responding to claim 17) is the poWer generation control 
system according to the 16th invention of the present 
invention, Wherein: 

[0061] a time at Which said poWer generation means 
is alloWed to start or stop generating poWer to be 
supplied to the load is computed based on the 
accumulated record; and 

[0062] said poWer generation means is alloWed to 
start or stop generating poWer to be supplied to the 
load practically at the computed time. 

[0063] The 18th invention of the present invention (cor 
responding to claim 18) is a poWer generation control 
method, comprising the steps of: 

[0064] detecting poWer requested by a load; 

[0065] accumulating a time at Which the detected 
poWer requested by the load indicates a value equal 
to or larger than a predetermined value When prede 
termined poWer generation means does not generate 
poWer to be supplied to the load; and 

[0066] alloWing said poWer generation means to start 
generating the poWer to be supplied to the load using 
a predetermined rule based on the accumulation 
result. 






















