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Description

Technical Field

[0001] The present invention relates to an integrated
gasification combined cycle that includes a gasification
unit and a combined power generation unit, a method of
controlling the plant, and a method of producing fuel gas.
[0002] This application claims priority from Japanese
Patent Application Nos. 2004-292846 and 2004-292847,
filed on October 5, 2004, in the Japan Patent Office.

Background Art

[0003] In recent years, an IGCC (Integrated Gasifica-
tion Combined Cycle) that includes a gasification unit and
a combined power generation unit (combination of a gas
turbine and a steam turbine) has been attracting atten-
tion. In the IGCC, since heavy metals and sulfur are al-
most completely removed from raw materials such as
residues and coal that are used as fuel gas of the gas
turbine in the course of producing synthetic gas, and
clean fuel gas that is almost the same as natural gas is
used, the environmental pollution load is reduced, and
the IGCC is rated a high as an environmentally-friendly
next-generation power plant.
[0004] In general, in this system, the raw materials
such as the residues and the coal are gasified in a gas-
ification furnace, harmful substances are removed in a
gas treatment unit to produce clean fuel gas, and power
is generated by a gas turbine using the fuel gas.
[0005] Furthermore, in this system, examples of a
method of controlling the system include a gasification
furnace lead control method in which a gasification fur-
nace is controlled so as to produce fuel gas with produc-
tion rate that is required in a power plant and a gas turbine
is operated using the produced fuel gas; and a turbine
lead control method in which a gas turbine is controlled
to generate power in the required amount according to
a power load and the synthetic gas required to operate
the gas turbine is supplied from a gasification furnace.
Currently, in order to rapidly cope with a change in the
required power load, a cooperative control method in
which the gasification furnace lead control method and
the turbine lead control method are combined is adopted
to perform a feed-forward control with respect to the gas-
ification furnace.
[0006] The cooperative control method will be de-
scribed hereinafter.
[0007] As shown in Fig. 3, an integrated gasification
combined cycle is provided with a gasification process
section 1 that gasifies fuel, and a combined power gen-
eration process section 2 that generates power by means
of a gas turbine using the fuel gas supplied from the gas-
ification process section 1.
[0008] In addition, a gasification process controller 5
to which a set value is transmitted from a gas pressure
setting device 4 is connected to a fuel control valve 3 that

is provided on a fuel feed line to the gasification process
section 1, and the fuel control valve 3 is controlled using
a control signal that is transmitted from the gasification
process controller 5. The gasification process controller
5 computes a control value using a mesurement signal
that is transmitted from a gas pressure instrument 6 for
measuring gas pressure in the gasification process sec-
tion 1 and the set value that is obtained from the gas
pressure setting device 4, and outputs a control signal
to the fuel control valve 3.
[0009] Additionally, a power generation process con-
troller 9 to which a set value is transmitted from a power
load setting device 8 is connected to a gas control valve
7 that is provided on a gas feed line to the combined
power generation process section 2, and the gas control
valve 7 is controlled using the control signal that is trans-
mitted from the power generation process controller 9.
The power generation process controller 9 computes a
control value using a measurement signal that is trans-
mitted from a power output measurement 10 for meas-
uring the power generation output of the combined power
generation process section 2 and the set value that is
obtained from the power load setting device 8, and out-
puts a control signal to the gas control valve 7.
[0010] In the integrated gasification combined cycle,
in the case when the cooperative control system is per-
formed, a feed-forward compensator 11 is provided, the
set value is transmitted from the power load setting de-
vice 8 to the feed-forward compensator 11, and a feed-
forward control signal is transmitted from the feed-for-
ward compensator 11 to the fuel control valve 3. Accord-
ingly, the feed rate of fuel that is supplied to the gasifica-
tion process section 1 is increased or decreased accord-
ing to a change in the required power load.
[0011] That is, in the cooperative control system, the
gasification in the gasification furnace of the gasification
process section 1 is rapidly controlled according to the
change in the required power load.
[0012] The above-mentioned control technology is dis-
closed in, for example, Japanese Unexamined Patent
Application, First Publication N°2002-129910, Japanese
Unexamined Patent Application, First Publication
N°H07-234701, Japanese Patent Publication
N°2685341, and Japanese Unexamined Patent Applica-
tion, First Publication N°H11-210412.
[0013] Two other prior art documents are JP 11 022
485 and US 5 688 296.
[0014] JP 11 022 485 disclose a coal gasification pow-
er generation method and a power plant. In said plant,
coal and oxygen or oxygen loaded air are supplied to a
coal gasifying furnace and reacted therein. The generat-
ed coal gasified gas mainly composed of hydrogen and
carbon monoxide is dedusted and desulfurized. The re-
sulting purified gas is supplied to a combustor, and a gas
turbine is driven by the generated gas to generate a pow-
er. At this time, the compressed air from an air compres-
sor is cooled to fraction nitrogen and oxygen in the air by
utilizing the difference in boiling point in an oxygen pro-
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ducing device, but the feed quantity of starting air to the
oxygen producing device is controlled, when the load is
fluctuated, so as to satisfy the load instruction prior to the
control of the fuel feed quantity to the gas turbine com-
bustor and the coal feed quantity to the coal gasifying
furnace.
[0015] US 5 688 296 discloses a control system for
IGCC’S. Said control system particularly suited for effect-
ing control over an integrated gasification combined cycle
system (IGCC) includes at least a fuel feed system, a
gasifier system, a product gas cleanup system, a booster
compressor and a gas turbine. The subject control sys-
tem includes a bleed air control valve, a booster com-
pressor bypass control valve, a fuel feed control valve
and a product gas shutoff valve. The bleed air control
valve, which is connected in fluid flow relation between
the gas turbine and the booster compressor of the IGCC,
is operable for effecting control over the amount of air
that is bled in the IGCC. The booster compressor bypass
control valve, which is connected in fluid flow relation
between the upstream side and the downstream side of
the IGCC, is operable for effecting the bypass of air
around the booster compressor of the IGCC. The fuel
feed control valve, which is connected in fluid flow relation
between the fuel feed system and the gasifier system of
the IGCC, is operable for effecting control over the
amount of fuel that is fed from the fuel feed system of the
IGCC. The product gas shutoff valve, which is connected
in fluid flow relation between the product gas cleanup
system and the gas turbine of the IGCC, is operable for
shutting off the flow of product gas to the gas turbine of
the IGCC.

Disclosure of the Invention

[0016] If the feed-forward control is performed, a fol-
lowing capability for controlling the gasification in the gas-
ification furnace of the gasification process section 1 with
respect to the change in the required power load may be
improved. However, a lag and a dead time are present
in the gasification furnace of the gasification process sec-
tion 1. Accordingly, for example, if the change in the re-
quired power load is increased to a predetermined value
or more, it takes a long time to detect an increase or a
reduction in the pressure of fuel gas due to the dead time,
and the production rate of fuel gas is drastically increased
or reduced. Thus, the following capability for controlling
the gasification with respect to the change in the required
power load is poor.
[0017] In detail, in the case when the required power
load is suddenly reduced, the consumption rate of fuel
gas is reduced but the supplying rate of fuel gas is not
rapidly reduced. Thus, surplus fuel gas is present. In con-
nection with this, if the pressure of the fuel gas is a pre-
determined value or more, the surplus fuel gas is ex-
hausted from the flare stack and combusted, or the sur-
plus fuel gas is exhausted to a spare tank to prevent the
pressure from being abnormally increased. In the case

when the surplus fuel gas is exhausted from the flare
stack and combusted, there are problems in that a loss
of economic efficiency and an additional environmental
load occur. In the case when the spare tank is provided,
since the cost of equipment is increased or a large space
is required, the plant cost is increased.
[0018] Meanwhile, in the case when the required pow-
er load is suddenly increased and the pressure falls below
a predetermined value due to the supplying of the fuel
gas that is not performed at a proper time, the power
generation output of the gas turbine is not increased but
reduced. Furthermore, if the pressure is reduced to a
predetermined value or less, a stop signal is transmitted
due to a turbine trip and come to stop the power gener-
ation.
[0019] If the following capability for controlling the gas-
ification with respect to the change in the required power
load is poor, the poor following capability significantly af-
fects operation reliability of the integrated gasification
combined cycle. In particular, if it is difficult to perform a
continuous operation due to the stopping of the power
generation, economic efficiency is significantly reduced.
[0020] The present invention has been completed in
order to avoid the above-mentioned problems, and it is
an object of the present invention to provide an integrated
gasification combined cycle where the production rate of
fuel gas produced in a gasification unit is stably main-
tained even though a required power load is significantly
changed and the following capability for controlling the
gasification with respect to the change in the required
power load is improved.
[0021] An integrated gasification combined cycle help-
ful to understand the invention includes a gasification
unit, a combined power generation unit where gas pro-
duced by the gasification unit is used as fuel and a gas
turbine and a steam turbine are rotated using the fuel
gas produced by the gasification unit to generate power,
and a control system that performs a feed-forward control
of the gasification unit to produce the fuel gas by the
gasification unit with production rate required in the com-
bined power generation unit according to a power load
required in the combined power generation unit. The con-
trol system includes a dead time compensator that com-
pensates for a lag and a dead time occurring white the
fuel gas is fed from the gasification unit to the combined
power generation unit.
[0022] Furthermore, the control system performs the
feed-forward control of a compressor that compresses
oxygen and transfers compressed oxygen to the gasifi-
cation unit in order to perform a follow-up of the feed rate
of oxygen required to produce the fuel gas by the gasifi-
cation unit according to an increase or a reduction in the
feed rate of the fuel gas produced by the gasification unit.
[0023] The control system performs the feed-forward
control of an air separation unit that separates oxygen
from air to feed oxygen to the gasification unit in order to
perform the follow-up of the feed rate of oxygen required
to produce the fuel gas by the gasification unit according
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to an increase or a reduction in the production rate of the
fuel gas produced by the gasification unit.
[0024] A method of controlling an integrated gasifica-
tion combined cycle including a gasification unit and a
combined power generation unit, helpful to understand
the invention, where gas produced by the gasification
unit is used as fuel and a gas turbine and a steam turbine
are rotated using the fuel gas produced by the gasification
unit to generate power includes outputting a feed-forward
signal to a device constituting the gasification unit to in-
crease or reduce a production rate of fuel gas so that the
fuel gas is produced by the gasification unit with produc-
tion rate required in the combined power generation unit
according to a power load required in the combined pow-
er generation unit, and outputting a pseudo signal to com-
pensate a lag and a dead time occurring while the fuel
gas is fed from the gasification unit to the combined power
generation unit, thereby performing a zero flare opera-
tion.
[0025] The zero flare operation is achieved in condition
that a change rate in required power load is 3% or less
per 1 min.
[0026] A method of producing fuel gas fed to a com-
bined power generation unit, helpful to understand the
invention, includes outputting a feed-forward signal to a
device constituting a gasification unit used to produce
the fuel gas with production rate required in the combined
power generation unit in order to increase or reduce the
production rate of the produced fuel gas according to a
power load required in the combined power generation
unit, and outputting a pseudo signal to compensate a lag
and a dead time occurring while the fuel gas is fed from
the gasification unit to the combined power generation
unit.
[0027] An integrated gasification combined cycle ac-
cording to the invention includes all features of independ-
ent claim 1 and particularly includes a gasification unit,
a combined power generation unit where gas produced
by the gasification unit is used as fuel and a gas turbine
and a steam turbine are rotated using the fuel gas pro-
duced by the gasification unit to generate power, and a
control system that performs a feed-forward control of
the gasification unit to produce the fuel gas by the gasi-
fication unit with production rate required in the combined
power generation unit according to a power load required
in the combined power generation unit. The control sys-
tem is provided with a dead time compensator that delays
the power load required in the combined power genera-
tion unit on the basis that a lag and a dead time are
present in the gasification unit so that the combined pow-
er generation unit is operated while the follow-up is per-
formed with a predetermined delay.
[0028] The control system is provided with a fuel gas
feed rate change compensator to compensate a set value
for the feed-forward control transmitted to the gasification
unit on the basis of a difference between a change in
feed rate of the fuel gas required in the combined power
generation unit that is operated while the follow-up is per-

formed using the dead time compensator and a change
in a practical production rate of the fuel gas.
[0029] A method of controlling an integrated gasifica-
tion combined cycle including a gasification unit and a
combined power generation unit according to the present
invention, including all features of appended independ-
ent claim 7, where gas produced by the gasification unit
is used as fuel and a gas turbine and a steam turbine are
rotated using the fuel gas produced by the gasification
unit to generate power includes outputting a feed-forward
signal to a device constituting the gasification unit to in-
crease or reduce a production rate of fuel gas so that the
fuel gas is produced by the gasification unit with feed rate
required in the combined power generation unit accord-
ing to a power load required in the combined power gen-
eration unit, and outputting a pseudo signal to the com-
bined power generation unit in order to delay a power
load required in the combined power generation unit on
the supposition that a lag and a dead time are present in
the gasification unit so that the combined power gener-
ation unit is operated while the follow-up is performed
with a predetermined delay, thereby performing a zero
flare operation.
[0030] The method further includes compensating a
set value for a feed-forward control transmitted to the
gasification unit on the basis of a difference between a
change in a feed rate of the fuel gas required in the com-
bined power generation unit and a change in a practical
production rate of the fuel gas.
[0031] In the integrated gasification combined cycle of
the present invention, as defined by appended claims,
the pseudo signal that shows the increase or the reduc-
tion in feed rate of the fuel gas before the increase or
reduction in the practical production rate of the fuel gas
from the gasification unit using the feed-forward control
is outputted, and the dead time compensator is provided
in the control system to compensate the dead time and
the control delay of the gasification unit. Accordingly, in
the case when the change in required power load is sig-
nificant, the stabilization of the production rate of the fuel
gas that is produced by the gasification unit is ensured,
and the follow-up to the change in the required power
load is improved. Particularly, in the case when the
change in the required power load is 3% or less per 1
min, it is possible to operate the gasification unit using
the zero flare process while facilities such as tanks are
not prepared as a buffer for receiving surplus gas.
[0032] According to the present invention, since the
control system performs the feed-forward control of the
compressor that compresses oxygen and feeds the com-
pressed oxygen to the gasification unit in order to follow-
up the feed rate of oxygen required to produce the fuel
gas by the gasification unit according to the increase or
the reduction in the production rate of the fuel gas pro-
duced by the gasification unit, the feed rate of oxygen
that is fed to the gasification unit can be stably ensured
according to the load of the gasification unit.
[0033] According to the present invention, since the
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control system performs the feed-forward control of the
air separation unit that separates oxygen from air in order
to follow-up the feed rate of oxygen required to produce
the fuel gas by the gasification unit while oxygen is sep-
arated from air according to the increase or the reduction
in the production rate of the fuel gas produced by the
gasification unit, the feed rate of oxygen that is fed to the
gasification unit can be stably ensured according to the
load of the gasification unit.
[0034] In the integrated gasification combined cycle
according to the present invention, the dead time com-
pensator that delays the power load required in the com-
bined power generation unit on the basis of the lag and
the dead time of the gasification unit so that the combined
power generation unit is operated while the follow-up is
performed with a predetermined delay is provided in the
control system. Therefore, in the case when the change
in the required power load is significant, the gasification
unit is subjected to the feed-forward control according to
the required power load. Furthermore, with respect to the
gasification unit that is subjected to the feed-forward con-
trol, the operation of the combined power generation unit
is performed on the basis of the lag and the dead time
while the follow-up is stably performed with a predeter-
mined delay, and the follow-up to the change in the re-
quired power load is improved. Sectionicularly, in the
case when the change rate in the required power load is
3% or less per 1 min, it is possible to operate the gasifi-
cation unit using the zero flare process while facilities
such as tanks are not used as buffer for receiving surplus.
[0035] According to the present invention, the fuel gas
feed rate change compensator is provided to compen-
sate a set value for the feed-forward control transmitted
to the gasification unit on the basis of a difference be-
tween the change in the feed rate of the fuel gas required
in the combined power generation unit that is operated
while the follow-up is performed using the dead time com-
pensator and the change in the practical production rate
of the fuel gas. Therefore, a difference between the pro-
duction rate of the fuel gas discharged from the gasifica-
tion unit and the feed rate of the fuel gas required in the
combined power generation unit is significantly sup-
pressed and the stable operation of the combined power
generation unit is ensured.

Brief Description of the Drawings

[0036]

Fig. 1 is a circuit view illustrating Comparative ex-
ample of an integrated gasification combined cycle
to which a known cooperative control system is ap-
plied.
Fig. 2 is a circuit view illustrating an integration gas-
ification combined cycle according to a configuration
helpful to understand the present invention.
Fig. 3 is a circuit view illustrating a known integrated
gasification combined cycle.

Fig. 4A is a graph illustrating dynamic behavior of a
control output (manipulated variable) generated im-
mediately when a signal is inputted.
Fig. 4B is a graph illustrating dynamic behavior of a
controlled variable with a lag characteristic when a
signal of manipulated variable is input.
Fig. 4C is a graph illustrating dynamic behavior of a
controlled variable with a lag and a dead time when
a signal of manipulated variable is input.
Fig. 5 is a circuit view illustrating an integrated gas-
ification combined cycle according to the invention.

Reference Numerals

[0037]

21: integrated gasification combined cycle
22: air separation unit
23: gasification furnace (gasification unit)
24: gas treatment unit (gasification unit)
25: combined power generation unit
26: oxygen compressor (compressor)
41: air separation unit load controller (control sys-
tem)
42: gasification furnace load controller (control sys-
tem)
43: power load controller (control system)
46: gasification plant dead time compensator (dead
time compensator)
47: fuel gas production rate change compensator
71: dead time compensator

Best Mode for Carrying Out the Invention

[0038] Most preferred embodiments of the present in-
vention will be described with reference to the drawings
hereinafter.
[0039] First, an integrated gasification combined cycle
to which a cooperative control system is applied and
which is the standard of the embodiments of the invention
will be described.
[0040] Fig. 1 is a circuit view illustrating an integrated
gasification combined cycle to which a known coopera-
tive control system is applied. Fig. 3 is a circuit view il-
lustrating a known integrated gasification combined cy-
cle. Fig. 1 illustrates the detailed configuration of the in-
tegrated gasification combined cycle to which the coop-
erative control system shown in Fig. 3 is applied, and the
configuration will be described as a Comparative exam-
ple with respect to the embodiments of the present in-
vention.
[0041] As shown in the drawing, an integrated gasifi-
cation combined cycle 21 is provided with an air separa-
tion unit 22, a gasification furnace 23, a gas treatment
unit 24, and a combined power generation unit 25.
[0042] The air separation unit 22 separates inflow air
into oxygen and nitrogen. Oxygen that is separated by
the air separation unit 22 is compressed by an oxygen

7 8 



EP 1 798 385 B1

6

5

10

15

20

25

30

35

40

45

50

55

compressor 26 and then transmitted to the gasification
furnace 23, and nitrogen is compressed by a nitrogen
compressor 27 and then transmitted to the combined
power generation unit 25.
[0043] Fuel raw materials such as residues and coal
and steam from the combined power generation unit 25
are supplied to the gasification furnace 23. In the gasifi-
cation furnace 23, the fuel gas that is not purified and
contains hydrogen and carbon monoxide as main com-
ponents is produced from oxygen, fuel raw materials, and
steam.
[0044] The fuel gas that is not purified is transferred to
the gas treatment unit 24 and subjected to dust removal
and desulfurization processes to be purified in the gas
treatment unit 24, and the purified fuel gas is transferred
to the combined power generation unit 25.
[0045] The combined power generation unit 25 is pro-
vided with a gas turbine, a steam turbine, and a power
generator.
[0046] The fuel gas that is mixed with nitrogen dis-
charged from the nitrogen compressor 27 to have a pre-
determined concentration is supplied from the gas treat-
ment unit 24 to the gas turbine. In addition, in the case
of the gas turbine, the supplied fuel gas is combusted to
rotate the turbine. The exhaust gas that is exhausted
from the gas turbine is transferred to a boiler, steam is
generated due to heat of exhaust gas and combustion
heat of the fuel in the boiler, and the steam is transferred
to the steam turbine. Accordingly, the steam turbine con-
verts the supplied steam into kinetic energy that corre-
sponds to rotation of the turbine. In addition, the power
generator is driven by the gas turbine and the steam tur-
bine to perform power generation. Meanwhile, auxiliary
fuel such as kerosene may be fed through a feed line
that is not shown to the combined power generation unit
25, and the gas turbine may be operated using the fuel
gas or the auxiliary fuel.
[0047] Furthermore, a flare stack 28 is connected to a
fuel gas line through which the fuel gas is fed to the com-
bined power generation unit 25. In the flare stack 28, a
fire of the fuel gas flares to exhaust the gas so that the
pressure is prevented from being increased when the
gas pressure of the fuel gas line is changed to a prede-
termined pressure value or more due to certain factors.
[0048] Additionally, in the integrated gasification com-
bined cycle 21, control valves 31, 32, and 33 are provided
at a feed line of the fuel raw material to the gasification
furnace 23, a feed line of oxygen to the gasification fur-
nace 23, and a feed line of steam to the gasification fur-
nace 23, respectively, so that the feed rate of the fuel
raw material, oxygen, and steam fed to the gasification
furnace 23 are controlled. Above, the case of when the
control valve is used as an feed rate control unit has been
described. However, the revolution per unit time of the
driving motor of the equipment such as a fuel feed pump
and an air blower may be controlled while the control
valve is not used to adjust the amount.
[0049] Furthermore, control valves 34 and 36 are pro-

vided at a feed line of the fuel gas to the combined power
generation unit 25 and a feed line of nitrogen to the com-
bined power generation unit 25, respectively, so that the
feed rate of the fuel gas and nitrogen fed to the combined
power generation unit 25 are controlled.
[0050] In addition, a control valve 37 is provided at a
branched line of the fuel gas that is connected to the flare
stack 28 so that the flow rate of the fuel gas fed to the
flare stack 28 is controlled.
[0051] Next, a control system of the integrated gasifi-
cation combined cycle 21 will be described.
[0052] The integrated gasification combined cycle 21
is provided with an air separation unit load controller 41,
a gasification furnace load controller 42, and a power
load controller 43.
[0053] The air separation unit load controller 41 out-
puts the control signal to the air separation unit 22 to
perform the controlling.
[0054] The gasification furnace load controller 42 out-
puts the control signal to the control valves 31, 32, and
33 that are provided at the feed line of the fuel raw ma-
terial, the feed line of oxygen, and the feed line of steam,
respectively and controls the control valves 31, 32, and
33. Furthermore, the gasification furnace load controller
42 transmits the control signal that is transmitted to the
control valve 32 provided at the feed line of oxygen to
the air separation unit load controller 41.
[0055] A predetermined set value is transmitted from
the power load setting device 44 to the power load con-
troller 43. In addition, power output detection data is
transmitted from the power output measurement 45 that
detects the power output in the combined power gener-
ation unit 25 to the power load controller 43. The power
load controller 43 outputs the control signal to the control
valve 34 provided at the feed line of the fuel gas and the
control valve 36 provided at the feed line of nitrogen, and
controls the control valves 34 and 36. Accordingly, the
power load controller 43 controls the combined power
generation unit 25 using the power output as the control-
led variable.
[0056] Furthermore, the power load controller 43 out-
puts the control signal to the gasification furnace load
controller 42 and the nitrogen compressor controller 52
using adders 61 and 62.
[0057] An oxygen compressor controller 51 is provided
in the oxygen compressor 26, and a predetermined set
value is transmitted from an oxygen compressor control-
ler setting device 53 to the oxygen compressor controller
51. In addition, measured data is transmitted from a
measurement instrument 55 that measures the pressure
or flow rate of the feed line of oxygen to the gasification
furnace 23 to the oxygen compressor controller 51. Fur-
thermore, the oxygen compressor controller 51 outputs
a feedback control signal to the oxygen compressor 26
on the basis of the set value that is obtained from the
oxygen compressor controller setting device 53 and the
measured data that is obtained from the measurement
instrument 55, and controls the oxygen compressor 26.
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Accordingly, the oxygen compressor 26 is controlled us-
ing the downstream pressure or flow rate as the control-
led variable.
[0058] A nitrogen compressor controller 52 is provided
in the nitrogen compressor 27, and a predetermined set
value is transmitted from a nitrogen compressor control-
ler setting device 54 to the nitrogen compressor controller
52. In addition, measured data is transmitted from a
measurement instrument 56 that measures the pressure
or flow rate of the feed line of nitrogen to the combined
power generation unit 25 through the adder 62 to the
nitrogen compressor controller 52. Furthermore, the ni-
trogen compressor controller 52 outputs the control sig-
nal to the nitrogen compressor 27 on the basis of the set
value that is obtained from the nitrogen compressor con-
troller setting device 54, and the added values of the
measured data that is obtained from the measurement
instrument 56 and the control signal that is obtained from
the power load controller 43, and controls the nitrogen
compressor 27. Accordingly, the nitrogen compressor 27
is controlled using the downstream pressure or flow rate
as the controlled variable. In addition, the controlling of
the oxygen compressor 26 and the nitrogen compressor
27 may be converted into any one of the pressure con-
trolling and the flow rate controlling according to the load.
[0059] A gas pressure instrument 57 that measures
the pressure of the fuel gas is provided at the fuel gas
line through which the fuel gas is fed to the combined
power generation unit 25, and the measured data is trans-
mitted from the gas pressure instrument 57 to a gas pres-
sure controller 58 for a gasification furnace and a gas
pressure controller 59 for flare.
[0060] The gas pressure controller 58 for the gasifica-
tion furnace outputs the control signal to the adder 61.
Accordingly, the control signals that are transmitted from
the gas pressure controller 58 for the gasification furnace
and the power load controller 43 are added by the adder
61 and then transmitted to the gasification furnace load
controller 42. That is, the gasification furnace 23 is con-
trolled using the gas pressure of the fuel gas downstream
of the gas treatment unit 24 as the controlled variable.
[0061] The gas pressure controller 59 for flare outputs
the control signal to the control valve 37 provided at the
branched line of the flare stack 28, and controls the con-
trol valve 37. In connection with this, the pressure set
value of the gas pressure controller 59 for flare is slightly
higher than that of the gas pressure controller 58 for the
gasification furnace. Therefore, during the operation, the
control valve 37 of the branched line is typically closed.
However, in the case when the measured value of the
gas pressure insturment 57 is more than the set value of
the gas pressure controller 59 for flare, the control valve
37 of the branched line is opened and the flaring occurs
in the flare stack 28.
[0062] In the integrated gasification combined cycle
plant 21, the control signal is transmitted from the power
load controller 43 through the adder 61 to the gasification
furnace load controller 42 as the feed-forward control sig-

nal based on the set value that is obtained from the power
load setting device 44. Accordingly, the gasification fur-
nace load controller 42 controls the control valves 31,
32, and 33 provided at the feed lines of the fuel raw ma-
terial, oxygen, and steam to the gasification furnace 23,
respectively, and transmits the control signal to the air
separation unit load controller 41 to control the air sep-
aration unit 22 on the basis of the signal to which the
feed-forward control signal is added. Therefore, the flow
rate of the fuel gas that is produced using the gasification
furnace 23 and the gas treatment unit 24 is increased or
reduced according to a change in required power load.
[0063] As a result, in the integrated gasification com-
bined cycle 21 to which the cooperative control is applied
according to Comparative example, the production rate
of the fuel gas of the gasification unit that is provided with
the gasification furnace 23 and the gas treatment unit 24
is rapidly controlled according to the change in required
power load in a predetermined range.
[0064] Furthermore, in the integrated gasification com-
bined cycle 21, the control signal that is transmitted from
the power load controller 43 on the basis of the set value
obtained from the power load setting device 44 is trans-
mitted through the adder 62 to the nitrogen compressor
controller 52 as the feed-forward control signal. There-
fore, the flow rate of nitrogen that is fed to the combined
power generation unit 25 using the nitrogen compressor
27 is rapidly increased or reduced according to the
change in required power load.
[0065] In connection with this, in the integrated gasifi-
cation combined cycle 21 of Comparative example, the
feed-forward control is performed to increase or reduce
the production rate of the fuel gas that is produced using
the gasification furnace 23 and the gas treatment unit 24
according to the change in required power load. Howev-
er, the lag and the dead time are present during the feed-
ing of the fuel gas from the gasification unit to the power
plant in the unit for producing the fuel gas using the gas-
ification furnace 23 and the gas treatment unit 24.
[0066] The term "dead time" means the time in which
the results are not obtained after an order (signal) is in-
putted to the process or the system. More precisely, the
dead time is shown in Figs. 4A to 4C.
[0067] That is, as shown in Fig. 4A, even though the
control output (manipulation variable) is instantaneously
started up, the dynamic of the controlled variable typically
has the lag characteristic shown in Fig. 4B. Practically,
if there is an dead time, as shown in Fig. 4C, the dynamic
of the controlled variable has a large delay. In the inven-
tion, as shown in Fig. 4C, the compensation is performed
with respect to the case when both the lag and the dead
time are present.
[0068] Fig. 2 illustrates the integrated gasification com-
bined cycle 21 according to a configuration helpful to un-
derstand the present invention. The integrated gasifica-
tion combined cycle 21 is provided with the cooperative
control system of Fig. 1 and a dead time compensator
that compensates the lag and the dead time. That is, the
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dead time compensator 71 is provided between the gas
pressure instrument 57 and the gas pressure controller
58 for the gasification furnace.
[0069] Furthermore, the increase or the reduction in
the flow rate of the fuel gas that is produced according
to the required power load is measured through the in-
crease or the reduction in pressure using the dead time
compensator 71, and a pseudo signal is transmitted to
the gas pressure controller 58 for the gasification furnace,
thus the manipulation amount is set to be small as if the
change in power load is small even though the change
in power load is large.
[0070] Therefore, in the case when the change in re-
quired power load is large, the production rate of fuel gas
that is produced in the gasification furnace 23 is stabilized
and the following capability for controlling the gasification
with respect to the change in required power load is im-
proved.
[0071] In the case when the production rate of fuel gas
that is produced using the gasification furnace 23 and
the gas treatment unit 24 is increased or reduced accord-
ing to the change in required power load using the feed-
forward control, it is necessary to increase or reduce the
flow rate of oxygen that is supplied to the fuel gas.
[0072] Therefore, in this configuration , an adder 72 is
provided to add the control signal that is obtained from
the gasification furnace load controller 42 to the control
signal that is obtained from the oxygen compressor con-
troller 51 and transmit the resulting signal to the oxygen
compressor 26. Thus, the control signal that is transmit-
ted from the gasification furnace load controller 42 on the
basis of the feed-forward control signal that is obtained
from the power load controller 43 is added to the control
signal that is obtained from the oxygen compressor con-
troller 51 as the feed-forward signal, and the oxygen com-
pressor 26 is controlled using the resulting control signal.
[0073] That is, the oxygen compressor 26 is rapidly
controlled with respect to the increase or the reduction
in the production rate of fuel gas that is produced in the
gasification furnace 23. In particular, the feed rate of ox-
ygen that significantly affects a change in temperature
of the gasification furnace 23 can be stably set according
to the load of the gasification unit that is provided with
the gasification furnace 23 and the gas treatment unit 24.
[0074] Furthermore, the feed rate of oxygen that is re-
quired to produce the fuel gas in the gasification unit that
is provided with the gasification furnace 23 and the gas
treatment unit 24 can be more stably set according to the
load of the gasification unit that is provided with the gas-
ification furnace 23 and the gas treatment unit 24 in order
to separate oxygen from air according to the increase or
the reduction in the production rate of fuel gas produced
in the gasification unit to perform the follow-up and to
perform the feed-forward control of the air separation unit
22.
[0075] Meanwhile, in the above-mentioned embodi-
ment, the air separation unit for only the power generation
system is provided, and the feed rate of oxygen or nitro-

gen is controlled using the air separation unit. However,
an feed rate control unit that is used to supply required
oxygen or nitrogen using an air sepation unit for common
use may be controlled.

EXAMPLES

[0076] The present invention will be described in light
of Comparative example and Examples in detail herein-
after.

COMPARATIVE EXAMPLE 1

[0077] In the case when the integrated gasification
combined cycle of Fig. 1 was operated using the coop-
erative control system that included the feed-forward
control with respect to the gasification unit, if the change
rate in power load was 1.0% per 1 min, the range of
change in pressure of the gas pressure instrument 57
was 6 0.023 MPa of the set value.
[0078] In the same plant, if the change rate in power
load was 3.0% per 1 min, the range of change in pressure
of the gas pressure instrument was 6 0.093 MPa of the
set value.

EXAMPLE 1

[0079] In the case when the integrated gasification
combined cycle of Fig. 2 was operated, that is, in the
case when the cooperative control of Fig. 1 was used,
the dead time compensator 71 was provided, and the
oxygen compressor 26 was subjected to the feed-forward
control, the change rate in power load was 1.0% per 1
min, and the range of change in pressure of the gas pres-
sure instrument 57 was 6 0.013 MPa of the set value.
In the same plant, even though the change rate in power
load was 3.0% per 1 min, the range of change in pressure
of the gas pressure instrument was 6 0.053 MPa of the
set value.

EXAMPLE 2

[0080] In the case when the controlling was performed
using the same method as in Example 1 except that the
oxygen compressor 26 was controlled using the feed-
back control based on the measured value of the meas-
urement instrumet 55 of Fig. 1, if the change rate in power
load was 1.0% per 1 min, the range of change in pressure
of the gas pressure instrument 57 was 6 0.017 MPa of
the set value. In the same plant, if the change rate in
power load was 3.0% per 1 min, the range of change in
pressure of the gas pressure instrument was 6 0.063
MPa of the set value.
[0081] From Comparative example and Examples, it
can be seen that since the dead time compensator is
provided, even though the change rate in power load is
3% per 1 min in the present invention, the range of change
in feed pressure of the fuel gas is significantly reduced
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and the integrated gasification combined cycle is very
stably and continuously operated.
[0082] Furthermore, it can be seen that since the feed-
forward control of the oxygen compressor is additionally
performed, a desirable effect is ensured.
[0083] The desirable following capability for controlling
the gasification with respect to the change in power load
means that it is unnecessary to exhaust the fuel gas from
the flare stack and then combust the fuel gas. In partic-
ular, if the change rate in power load is 3% or less per 1
min, the operation is performed using a zero flare process
where the fuel gas is not combusted nor exhausted from
the flare stack as the flare gas, a loss to economic effi-
ciency is prevented, and an environment friendly inte-
grated gasification combined cycle is provided.
[0084] If the change in required power load is large,
the detection of the increase or the reduction of the feed
rate of fuel gas is delayed due to the dead time, thus
drastically increasing or reducing the production rate of
fuel gas. Accordingly, the following capability for control-
ling the gasification with respect to the change in required
power load is poor.
[0085] Fig. 5 is a circuit view illustrating an integrated
gasification combined cycle according to an embodiment
of the present invention. Since the following capability
for controlling the gasification with respect to the change
in required power load is poor, in this embodiment, as
shown in Fig. 5, the dead time compensator is provided
in addition to the cooperative control system of Fig. 1.
With respect to this, the dead time compensator is pro-
vided to delay the required power load to the combined
power generation unit assuming the lag and the dead
time, thereby performing the follow-up of the combined
power generation unit with a predetermined delay. That
is, the gasification plant dead time compensator 46 is
provided between the power load controller 43 and the
power load setting device 44.
[0086] The gasification plant dead time compensator
46 uses a dynamic model that includes the influence of
the pressure of the fuel gas on the change in set value
of the power load setting device 44 and the influence of
the pressure of the fuel gas on the change in output of
the gas pressure controller 58. With respect to the set
value of the power load setting device 44, the dead time
of the gasification unit that is provided with the gasifica-
tion furnace 23 and the gas treatment unit 24 is compen-
sated. Furthermore, the operation of the combined power
generation unit 25 is intentionally delayed by the gasifi-
cation plant dead time compensator 46, and the follow-
up is stably performed with a predetermined delay with
respect to the set value of the power load from the power
load setting device 44.
[0087] In the above-mentioned integrated gasification
combined cycle 21, in the case when the change in re-
quired power load is large, the gasification unit that is
provided with the gasification furnace 23 and the gas
treatment unit 24 is subjected to the feed-forward control
according to the required power load. With respect to the

gasification unit that is subjected to the feed-forward con-
trol, the combined power generation unit 25 is operated
with a predetermined delay while the stable follow-up is
ensured in consideration of the lag and the dead time of
the gasification unit, and the following capability for con-
trolling the gasification with respect to the change in re-
quired power load is improved.
[0088] Furthermore, the integrated gasification com-
bined cycle 21 is provided with a fuel gas feed rate change
compensator 47 in order to compensate the intentional
delay of the set value of the power load and a difference
between the change in feed rate of the fuel gas required
in the combined power generation unit 25 and the change
in practical production rate of the fuel gas using the gas-
ification plant dead time compensator 46. In the fuel gas
feed rate change compensator 47, the compensation val-
ue is added to the set value of the power load that is
transmitted from the power load setting device 44 to the
gasification furnace load controller 42 in the adder 63 to
compensate the set value of the power load that is trans-
mitted as the feed-forward control signal.
[0089] Since the fuel gas feed rate change compensa-
tor 47 that compensates the set value that is transmitted
to the gasification furnace load controller 42 and used to
perform the feed-forward control is provided on the basis
of the difference between the change in feed rate of the
fuel gas that is required in the combined power genera-
tion unit 25 followed up and operated by the gasification
plant dead time compensator 46 and the change in real
production rate of the fuel gas, the difference between
the production rate of fuel gas transferred from the gas-
ification unit that is provided with the gasification furnace
23 and the gas treatment unit 24 and the feed rate of the
fuel gas required in the combined power generation unit
25 is suppressed, and the combined power generation
unit 25 is stably operated.
[0090] In the case when the production rate of fuel gas
that is produced using the gasification furnace 23 and
the gas treatment unit 24 is increased or reduced accord-
ing to the required power load using the feed-forward
control, it is necessary to increase or reduce the feed
rate of oxygen that is supplied to the fuel gas.
[0091] Accordingly, in this embodiment, an adder 72
is provided to add the control signal that is obtained from
the gasification furnace load controller 42 to the control
signal that is obtained from the oxygen compressor con-
troller 51 and to transmit the resulting control signal to
the oxygen compressor 26. Thus, the control signal that
is transmitted from the gasification furnace load controller
42 on the basis of the feed-forward control signal that is
obtained from the power load controller 43 is added to
the control signal that is obtained from the oxygen com-
pressor controller 51 as the feed-forward signal, and the
oxygen compressor 26 is controlled using the resulting
control signal.
[0092] That is, the oxygen compressor 26 is rapidly
controlled with respect to the increase or the reduction
in the production rate of fuel gas that is produced in the
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gasification furnace 23. In particular, the feed rate of ox-
ygen that significantly affects a change in temperature
of the gasification furnace 23 can be stably set according
to the load of the gasification unit that is provided with
the gasification furnace 23 and the gas treatment unit 24.
[0093] Furthermore, the feed rate of oxygen that is re-
quired to produce the fuel gas in the gasification unit that
is provided with the gasification furnace 23 and the gas
treatment unit 24 can be stably set according to the load
of the gasification unit that is provided with the gasifica-
tion furnace 23 and the gas treatment unit 24 in order to
separate oxygen from air according to the increase or
the reduction in the production rate of fuel gas produced
in the gasification unit to perform the follow-up and to
perform the feed-forward control of the air separation unit
22.

Industrial Applicability

[0094] The present invention is applied to an integrated
gasification combined cycle where the production rate of
fuel gas produced in a gasification unit is stably main-
tained and the following capability for controlling the gas-
ification with respect to a change in required power load
is improved.

Claims

1. An integrated gasification combined cycle compris-
ing:

a gasification unit;
a combined power generation unit (25) where
gas produced by the gasification unit is used as
fuel and a gas turbine and a steam turbine are
rotated using the fuel gas produced by the gas-
ification unit to generate power; and
a control system that performs a feed-forward
control of the gasification unit to produce the fuel
gas by the gasification unit with production rate
required in the combined power generation unit
(25) according to a power load required in the
combined power generation unit (25),
characterized in that the control system is pro-
vided with a dead time compensator (46) that
delays the power load required in the combined
power generation unit (25) on the supposition
that a lag and a dead time are present in the
gasification unit so that the combined power
generation unit (25) is operated while the follow-
up is performed with a predetermined delay,
and in that the dead time compensator (46) is
provided between the power load controller (43)
which controls the combined power generation
unit (25) and the power load setting device (44)
where the power load required is set.

2. The integrated gasification combined cycle accord-
ing to claim 1.
wherein the control system is provided with a fuel
gas feed rate change compensator (47) to compen-
sate a set value for the feed-forward control trans-
mitted to the gasification unit on the basis of a differ-
ence between a change in an feed rate of the fuel
gas required in the combined power generation unit
that is operated while the follow-up is performed us-
ing the dead time compensator and a change in a
practical production rate of the fuel gas.

3. The integrated gasification combined cycle accord-
ing to claim 1 or 2.
wherein the control system performs the feed-for-
ward control of a compressor (26) that compresses
oxygen and transfers compressed oxygen to the
gasification unit (23) in order to perform the follow-
up of the feed rate of oxygen required to produce the
fuel gas by the gasification unit according to an in-
crease or a reduction in the production rate of the
fuel gas produced by the gasification unit.

4. The integrated gasification combined cycle accord-
ing to claim 3.
wherein the control system performs the feed-for-
ward control of an air separation unit (22) that sep-
arates oxygen from air to feed oxygen to the gasifi-
cation unit (23) in order to perform the follow-up of
the feed rate of oxygen required to produce the fuel
gas by the gasification unit according to the increase
or the reduction in the production rate of the fuel gas
produced by the gasification unit.

5. The integrated gasification combined cycle accord-
ing to Claim 1,
wherein the control system includes a dead time
compensator that compensates a lag and a dead
time occurring while the fuel gas is fed from the gas-
ification unit to the combined power generation unit
in addition to the feed-forward control.

6. The integrated gasification combined cycle accord-
ing to Claim 1,
wherein a change rate in required power load is 3%
or less per 1 min.

7. A method of controlling an integrated gasification
combined cycle including a gasification unit and a
combined power generation unit where gas pro-
duced by the gasification unit is used as fuel and a
gas turbine and a steam turbine are rotated using
the fuel gas produced by the gasification unit to gen-
erate power, the method comprising: outputting a
feed-forward signal to a device constituting the gas-
ification unit to increase or reduce a production rate
of fuel gas so that the fuel gas is produced by the
gasification unit in a feed rate required in the com-
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bined power generation unit according to a power
load required in the combined power generation unit;
and outputting a pseudo signal to the combined pow-
er generation unit in order to delay a power load re-
quired in the combined power generation unit on the
supposition that a lag and a dead time are present
in the gasification unit so that the combined power
generation unit is operated while the follow-up is per-
formed with a predetermined delay.

Patentansprüche

1. Integrierter Kombinationsgasifizierungszyklus, um-
fassend:

eine Gasifizierungseinheit;
eine kombinierte Energieerzeugungseinheit
(25), wo Gas, das in der Gasifizierungseinheit
erzeugt wird, als Brennstoff verwendet wird, und
eine Gasturbine und eine Dampfturbine unter
Verwendung des Bennstoffgases, das von der
Gasifizierungseinheit erzeugt wird, rotiert wer-
den, um Energie zu erzeugen; und
ein Steuerungssystem, das eine Feedforward-
steuerung der Gasifizierungseinheit ausführt,
um das Brennstoffgas durch die Gasifizierungs-
einheit mit einer Erzeugungsrate, die in der kom-
binierten Energieerzeugungseinheit (25) erfor-
derlich ist, gemäß einer Energielast, die in der
kombinierten Energieerzeugungseinheit (25)
erforderlich ist, zu erzeugen;
dadurch gekennzeichnet, dass das Steue-
rungssystem mit einem Totzeitkompensator
(46) bereitgestellt ist, der die Energielast, die in
der kombinierten Energieerzeugungseinheit
(25) erforderlich ist, unter der Annahme, dass
ein Zeitrückstand und eine Totzeit in der Gasi-
fizierungseinheit vorhanden sind, verzögert, so
dass die kombinierte Energieerzeugungseinheit
(25) betrieben wird, während die Fortsetzung
mit einer vorbestimmten Verzögerung ausge-
führt wird,
und dadurch, dass der Totzeitkompensator (46)
zwischen der Energielaststeuerung (43), die die
kombinierte Energieerzeugungseinheit (25)
steuert, und der Energielasteinstellvorrichtung
(44), wo die erforderliche Energielast eingestellt
wird, bereitgestellt ist.

2. Integrierter Kombinationsgasifizierungszyklus nach
Anspruch 1,
wobei das Steuerungssystem mit einem
Brennstoffgasförderratenänderungskompenensa-
tor (47) bereitgestellt ist, um einen eingestellten Wert
für die Feedforwardsteuerung zu kompensieren, der
an die Gasifizierungseinheit übertragen wird auf der
Basis einer Differenz zwischen einer Änderung in

einer Förderrate des Brennstoffgases, das in der
kombinierten Energieerzeugungseinheit erforder-
lich ist, die, während die Fortsetzung ausgeführt
wird, unter Verwendung des Totzeitkompensators
betrieben wird, und einer Änderung in einer konkre-
ten Erzeugungsrate des Brennstoffgases.

3. Integrierter Kombinationsgasifizierungszyklus nach
Anspruch 1 oder 2,
wobei das Steuerungssystem die Feedforwardsteu-
erung eines Kompressors (26), der Sauerstoff kom-
primiert, ausführt und komprimierten Sauerstoff an
die Gasifizierungseinheit (23) weiterleitet, um die
Fortsetzungsförderrate von Sauerstoff auszuführen,
die erforderlich ist, um das Brennstoffgas durch die
Gasifizierungseinheit gemäß einem Anstieg oder ei-
ner Verminderung in der Erzeugungsrate des Brenn-
stoffgases, das von der Gasifizierungseinheit er-
zeugt wird, zu erzeugen.

4. Integrierter Kombinationsgasifizierungszyklus nach
Anspruch 3, wobei das Steuerungssystem die Feed-
forwardsteuerung einer Lufttrenneinheit (22), die
Sauerstoff von Luft trennt, ausführt, um Sauerstoff
an die Gasifizierungseinheit (23) zu fördern, um die
Fortsetzungsförderrate von Sauerstoff auszuführen,
die erforderlich ist, um das Brennstoffgas durch die
Gasifizierungseinheit gemäß dem Anstieg oder der
Verminderung in der Erzeugungsrate des Brenn-
stoffgases, das von der Gasifizierungseinheit er-
zeugt wird, zu erzeugen.

5. Integrierter Kombinationsgasifizierungszyklus nach
Anspruch 1, wobei das Steuerungssystem zusätz-
lich zu der Feedforwardsteuerung einen Totzeitkom-
pensator enthält, der einen Zeitrückstand und eine
Totzeit kompensiert, die auftritt während das Brenn-
stoffgas von der Gasifizierungseinheit zu der kom-
binierten Energieerzeugungseinheit gefördert wird.

6. Integrierter Kombinationsgasifizierungszyklus nach
Anspruch 1, wobei eine Änderungsrate in erforder-
licher Leistungslast 3% oder weniger je Minute be-
trägt.

7. Verfahren zur Steuerung eines Integrierten Kombi-
nationsgasifizierungszyklusses, der eine Gasifizie-
rungseinheit und eine kombinierte Energieerzeu-
gungseinheit enthält, wo Gas, das in der Gasifizie-
rungseinheit erzeugt wurde, als Brennstoff verwen-
det wird, und eine Gasturbine und eine Dampfturbine
unter Verwendung des Bennstoffgases, das von der
Gasifizierungseinheit erzeugt wurde, rotiert werden,
um Energie zu erzeugen, wobei das Verfahren um-
fasst:

Ausgeben eines Feedforwardsignals an eine
Vorrichtung, die die Gasifizierungseinheit dar-
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stellt, um eine Erzeugungsrate von Brennstoff-
gas zu erhöhen oder zu verringern, so dass
durch die Gasifizierungseinheit das Bennstoff-
gas in einer Förderrate, die in der kombinierte
Energieerzeugungseinheit erforderlich ist, ge-
mäß einer Energielast, die in der kombinierten
Energieerzeugungseinheit erforderlich ist, er-
zeugt wird; und Ausgeben eines Pseudosignals
an die kombinierte Energieerzeugungseinheit,
um eine Energielast, die in der kombinierten En-
ergieerzeugungseinheit erforderlich ist, zu ver-
zögern, unter der Annahme, dass ein Zeitrück-
stand und eine Totzeit in der Gasifizierungsein-
heit vorhanden sind, so dass die kombinierte En-
ergieerzeugungseinheit betrieben wird, wäh-
rend die Fortsetzung mit einer vorbestimmten
Verzögerung ausgeführt wird.

Revendications

1. Cycle combiné de gazéification intégré comprenant :

une unité de gazéification ;
une unité de génération combinée d’énergie
(25) où le gaz produit par l’unité de gazéification
est utilisé en tant que combustible et une turbine
à gaz et une turbine à vapeur sont mises en
rotation en utilisant le combustible gazeux pro-
duit par l’unité de gazéification pour générer de
l’énergie ; et
un système de commande qui commande de
manière prédictive l’unité de gazéification pour
produire le combustible gazeux par l’unité de
gazéification avec un taux de production néces-
saire dans l’unité de génération combinée
d’énergie (25) conformément à une charge de
puissance nécessaire dans l’unité de génération
combinée d’énergie (25),
caractérisé en ce que le système de comman-
de est pourvu d’un compensateur de temps mort
(46) qui retarde la charge de puissance néces-
saire dans l’unité de génération combinée
d’énergie (25) en supposant qu’un retard et un
temps mort sont présents dans l’unité de gazéi-
fication de sorte que l’unité de génération com-
binée d’énergie (25) soit mise en oeuvre alors
que le suivi est effectué avec un retard prédé-
terminé,
et en ce que le compensateur de temps mort
(46) est prévu entre le contrôleur de charge de
puissance (43) qui commande l’unité de géné-
ration combinée d’énergie (25) et le dispositif de
paramétrage de charge de puissance (44) où la
charge de puissance nécessaire est fixée.

2. Cycle combiné de gazéification intégré selon la re-
vendication 1,

dans lequel le système de commande est pourvu
d’un compensateur de changement de débit de com-
bustible gazeux (47) pour compenser une valeur de
consigne pour la commande prédictive transmise à
l’unité de gazéification sur la base d’une différence
entre un changement d’un débit du combustible ga-
zeux nécessaire dans l’unité de génération combi-
née d’énergie qui est mise en oeuvre alors que le
suivi est effectué en utilisant le compensateur de
temps mort et un changement d’un taux de produc-
tion pratique du combustible gazeux.

3. Cycle combiné de gazéification intégré selon la re-
vendication 1 ou 2,
dans lequel le système de commande commande
de manière prédictive un compresseur (26) qui com-
prime l’oxygène et transfère l’oxygène comprimé à
l’unité de gazéification (23) afin d’effectuer le suivi
du débit d’oxygène nécessaire pour produire le com-
bustible gazeux par l’unité de gazéification confor-
mément à une augmentation ou à une réduction du
taux de production du combustible gazeux produit
par l’unité de gazéification.

4. Cycle combiné de gazéification intégré selon la re-
vendication 3,
dans lequel le système de commande commande
de manière prédictive une unité de séparation d’air
(22) qui sépare l’oxygène de l’air pour fournir l’oxy-
gène à l’unité de gazéification (23) afin d’effectuer
le suivi du débit d’oxygène nécessaire pour produire
le combustible gazeux par l’unité de gazéification
conformément à l’augmentation ou à la réduction du
taux de production du combustible gazeux produit
par l’unité de gazéification.

5. Cycle combiné de gazéification intégré selon la re-
vendication 1,
dans lequel le système de commande comprend un
compensateur de temps mort qui compense un re-
tard et un temps mort apparaissant alors que le com-
bustible gazeux est fourni par l’unité de gazéification
à l’unité de génération combinée d’énergie en plus
de la commande prédictive.

6. Cycle combiné de gazéification intégré selon la re-
vendication 1,
dans lequel un taux de changement d’une charge
de puissance nécessaire est de 3 % ou moins par
minute.

7. Procédé de commande d’un cycle combiné de ga-
zéification intégré comprenant une unité de gazéifi-
cation et une unité de génération combinée d’éner-
gie où le gaz produit par l’unité de gazéification est
utilisé en tant que combustible et une turbine à gaz
et une turbine à vapeur sont mises en rotation en
utilisant le combustible gazeux produit par l’unité de
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gazéification pour générer de l’énergie, le procédé
comprenant : l’application d’un signal prédictif à un
dispositif constituant l’unité de gazéification pour
augmenter ou réduire un taux de production de com-
bustible gazeux de sorte que le combustible gazeux
soit produit par l’unité de gazéification à un débit né-
cessaire dans l’unité de génération combinée
d’énergie conformément à une charge de puissance
nécessaire dans l’unité de génération combinée
d’énergie ; et l’application d’un pseudo signal à l’uni-
té de génération combinée d’énergie afin de retarder
une charge de puissance nécessaire dans l’unité de
génération combinée d’énergie en supposant qu’un
retard et un temps mort sont présents dans l’unité
de gazéification de sorte que l’unité de génération
combinée d’énergie soit mise en oeuvre alors que
le suivi est effectué avec un retard prédéterminé.
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