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(57) Abstract: This combined cycle gas turbine plant has a gas turbine (104) and a steam turbine (106) mounted on the same shatt.
A control system is configured for switching the plant from a rated mode of operation, in which the plant is operated on gas turbine
output and steam turbine output, to a reduced load mode of operation, in which the plant is operated on gas turbine output alone.
The switch from the rated mode of operation to the reduced load mode of operation occurs if plant demand decreases below a prede -
termined threshold. The steam turbine is run under full speed no load conditions in the reduced load mode of operation, and is
heated using controlled steam admission, to maintain the steam turbine in a heated 'stand-by" state.
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{DESCRIPTION}

{Title of Invention}

Combined Cycle Gas Turbine Plant
{Technical Field}

[0001] |

The present invention relates to a gas‘turbine plant,
more particularly to a combined cycle gas turbine plant of
single shaft configuration.:

{Background Art}
[0002]

The power generation industry is highly competitive.
There is a demand on gas turbine plant designers and
manufacturers to provide improvéd operationél efficiencies,
particularly fof use in electrical markets.

{Summary of Invention}
[0003]

Single shaft combined cycle gas turbine plants have an
axial compressor and steam turbine on the same shaft as.thé
gas turbine. Without a clutch, the gas turbine, steam turbine
and compressor always rotate at the same speed during
operation. With a clutch, the gas turbine; steam turbine and
compressor rotate at the same speed during operation when the
shafts fhereof are connected by the clutch.

[0004]

For a typical start up mode, the gas turbine is activated
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and steam generation begins. Bypass valves are used to ensure
that the steam is passed directly to a condenser (i.e.
bypassing the steam turbine) until the steam has reqguired
conditions (e.g. temperature, pressure, chemical).

When the sfeam reaches the required conditions, the steam
can be admitted into the steam turbine; via steam control
valves. Opeﬁing of the steam control valves is synchronised
with closing of the bypass valves, in order to maintain stéam
preséure.‘Eventually, the steam control valves are fully open
and the bypass valves are fully closed, so that a sliding
pressure mode of operation can begin.

[0005]

For single shaft combined éycle plant, this mode of
operation is useful when the output required from the plant is
very high. However, if the demand decreases significantly,
load capability should be restricted, eg. by more than 50%.
[0006] |

There is a need to improve the load capability of
combined cycle gas turbine plants to be reduced as much as
possible maintaining a safe operation condition
[0007]

According to one aspect of the invention, there is
provided a combined cycle gas turbine plant of single shaft
configuration, as set forth in claim 1.

[0008]
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According to another aspect of the invention, there is
provided a method of controlling a combined cycle gas tﬁrbine
plant, as set forth in claim 11.

[0009]

According to a further aspect of the invention, there is
provided a control protocol for a combined éycle gas turbine
plant of single shaft configuration, as set»forth in claim 16.
[0010] |

Advantageously, thé invention allows a single shaft
combined'éycle plant to operate at much lower loads than is
currently possible, by operating on gas turbine output alone.
[0011]

In exemplary embodiments, the:steém turbine 1is held'in
heatedb‘stand—by’ state under full speed (i.e. rated speed) no
load. (hereinafter “FSNL”) conditions. By keeping the steam
turbine in effectively a ‘hot start.up’ state, the plant is
ready to quickly inérease the load, if required.

[0012]

In exemplary embodimenfs, when the steam turbine is
running at fSNL conditions, small amounts of steam are
injected into the steam turbine (i.e. with the steam control
valves in a partially open state).

[0013]

In exemplary embodiments, the steam admission to the

steam turbine is regulated, in order to maintain a desired or
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minimum temperature level inside the steam turbine, when the
steam turbine is operating in FSNL conditions. This has been
found to reduce the minimum load capability of such plant, and
also improve load variation response times.

[0014]

In exemplary embodiments, the steam control valves are
opened only a fraction of their normal operating capacity.
Critically,‘the lével of steam admission ﬁust remain below a
threshold level, in order to prevent the.production of power
in the steam turbine. The result is a ‘safe’ warming of the
steam turbine. Imporfantly, the rest of the stéam is bypassed
to the condenser by.control of the bypass valves, i.e. as
woﬁld occur during a typical start up operation. Operatién of
the steam control and bypass valves is synchronized to
mainﬁain pressure levels within the system.

[0015]

The invention provides load reduction capability for a
single-shaft combined cycle plant, in particular through
regulated operation of the steam turbine in a FSNL condition.
[0016] |

Other aspects and features of the invention will be
apparent from the following description of exemplary
embodiments, made with reference to the accompanying drawings.
{Brief Description of Drawings}

[0017]
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[FIG. 1] Figure 1 is a schematic diagram showing a combined
cycle gas turbine plant of single shaft configuration, in a
‘stand still’ state.

[FIG. 2] Figqure 2 is similar to Figufe 1, and shows the plant
in an initial start up state.

[FIG. 3] Figure 3 is similar to Figures 1 and 2, and shows
the plant in an initial steam admission state.

[FIG. 4] Figure 4 is similar to Figures 1 to 3, and shows the

~plant in a sliding pressure state.

[FIG. 5] Figure 5 is similar to Figures 1 to 4, and shows the

plant with the steam turbine operating in FSNL conditions.

"{Description of Embodiments}

[0018]

Figures 1 to 5 show a combined cycle gas turbine plant
100 of single shaf£ configuration.

The plant 100‘includes a heat recovery steam generator
102 (hereinéfter “HRSG”), a gas turbine 104 (hereinafter
“GT”), a steamvturbine 106 (hereinafter “ST”) and an axial
cbmpressor 108. The compressor.108 and ST 106 are mounted on
the same shaft 105 as the GT 104, and so these three major
elements of the plant 100 rotate at the same speed during
operation. The plant 100 also includes a condenser 110. The ST
106 and the -compressor 108 sharing the same shaft with the GT
104 may be connected through a clutch.

[0019]
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In this embodiment, the plant 100 includes, as shown in
Figs. 1-5, the following elements: supply lines 130.for
supplying generated steam from the heat recovery steam
generator 102 to the steam turbine 106, which has three stages

112, 114, 116 as described below; bypass lines 131 one end of

which are connected to the supply lines 130 between the heat

recovery steam generator 102 and the steam turbine 106, and
the other end of wﬁiéh are éonnectéd'to the condeﬁser 110;
stéam control valves 118 provided in the supply lines; and
bypass valves 120 provided in the bypass lines 131. As shown
in Figs. 1-5, a part of the supply line 130, which connects.
the heat recovery steam generator 102 and the hiéh pressure
stage 112 of the.steéﬁ turbine 106, serves as a part of fhe
bypass line 131 for connecting said supply line 130 and the
condenser 110. | |
[0020]

As can be seen, the ST 106‘is of multi-stage
configuration, having high pressure, intermediate pressure and
low pressure stages 112, 114, 116 (hereinafter HP, IP and LP
stages), from right to left as viewed in Figure 1.

[0021] |

The piant 100 includes the steam control valves 118,
which are used to control the admission of steam from the HRSG
102 into the ST 106. The plént 100 further includes the bypass

valves 120, which are used to permit a flow of steam from the
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HRSG 102 to the condenser 110 (i.e. so as to bypass the ST
106). Specifically, the bypass valves 120 allow the steam
flowing in the supply lines 130 toward the steam_turbine to
flow into £he bypass lines 131 and then into the condenser

110.

: [0022]

Figure 1 shows the plant 100 in a ‘stand still’ state,

iwherein the shaft 105 is not rotating and the valves 118, 120

are closed.
[0023]

For a typical start up mode, the GT 104 is activated and
steam generation begins. This ‘start up state’ is shown in
Figure 2. Thé bypéss valves 120 are partially opened, to allow
the steam to be passed directly to the condenser 110. More
particularly, the steam is directed to bypass the HP and IP
stages 112, 114 of the ST 106). However, as can be seen in
Figure 2, it may be desirable to allow theisteam control
valves 118 for the LP stage 116 of the ST 106 to be at least»
partially open, in order to all some stéam‘to enter the LP
stage 116 and to cool down the last stage of blades.

[0024]

Once the steam is deemed to have the desired parameters
(e.g. optimum temperature and/or pressure and/or chemical
nature)} the steam can be admitted into the HP and IP stages

112, 114 of the ST 106. This ‘steam admission’ state is shown
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in Figure 3, in which the steam control valves 118 for the HP
and IP stages 112, 114 of the ST 106 are partially opened.
Importantly, opening of the steam control valves 118 is
synchronized with closing of the bypass valves 120, ih order
to maintain steam pressure. Eventually, the steam control
valves 118 are fully open and the bypass valves 120 are fully
closed, so that a sliding preésure mode of operation can begin
(as shown in Figure 4).
[0025]

The plant 100 includes a control system 122 for operating
the valves 118 and 120.
[0026] |

If the plant 100 is opefating at rated épeed and there ié
a need to reduce the load significantly (e.g. 1f demand
decreases significantly), the control system 122 is configured

to switch to a ‘load reduction’ mode of operation. In this

méde of operation, the control system is configured to open
the bypass valves 120 and thereby allow steam to bypass the HP
and IP stages 112, 114 of the ST 106. As a result, the ST 106
will then operate under FSNL conditions. Accordingly, the
plant 100 operates on output from the GT 104 alone in the load
reduction mode.
[0027]

The control system 122 is further programmed to allow

small amounts to steam to be admitted (e.g. via injection
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nozzles) to the HP and IP stages 112, 114 of the ST 106, when
the ST 106 is running at FSNL conditions in the load reduction
mode. This is shown in Figure 5.

[0028]

More particularly, the control system is configured to
regulate the steam control valves 118 for the HP and IP stages
112, 114 ofvthe.ST 106. These valves 118 are held in a
partially opén state (e.g. at only.a fraction of their normal
operating Capacity), in ordef to maintain a desired'or minimum
temperature ‘level inside the HP and IP stages 112, 114 of the
ST 106 when the ST 106 is operating in FSNL conditions.

(00291

Although each the vélvés 118 are held in the partiaily.
open state in the load reduction mode to allow part of the
steam which is flowing in the supply line 130 toward the steam’
turbine 106 to flow into tﬁe bypass line 131 in the
aforémentioned explanation, each of the valves 118 may be held
fully closed in the load reduction mode to allow all of the
steam which is flowing in the supply line 130 toward the steam
turbine 106 to flow into the bypass line 131.

(0030]

Critically, the level of steam admission is controlled to
remain below a threshold level, in order to prevent the
production of power in the ST 106. The result is a ‘safe’

warming of the ST 106. Importantly, the rest of the steam is
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bypassed to the condenser 110 by control of the bypass valves
120, i.e. as would occur during a typical start up operation.
[0031] |

This method of operating the ST at FSNL.conditions whilst
maintaining a suitablé operating temperature has been found to
reduce the minimum load capability of such kinds of plant, and
also improve load variation response timeé. The plant is able
to switch béck to a rated ﬁéde of operation quickly, witﬁout
causing undue metal stress within the ST.

[0032]

The invention provides efficient load reduction
qapabiiity for a single-shaft combined cycle plant, in
particulér through regulated operation of the steam turbine in
a FSNL condition, wherein the plant is operated on GT Qutput
alone. Essentially, the invention»involvés switching the ST to
a FSNL operation in the middle of a rated load mode of
operation. In effect, this allows the plant to enter a
turndown operation, wherein the shaft output éan be reduced
significantly, e.g. to one—third of the rated output of the
plant. Excess steam is bypassed to the condenser (as would
occur in a typical start up mode). However, by regulating the
amount of steam being admitted into the ST (whilst mainfaining
the ST in a full speed no load condition), the ST is kept
warm. Hence, the load can be quickly increased if the demand

increases, i.e. by switching the plant quickly back to the
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normal rated load mode of operation.
[0033]

With regard to figures 1 to 5, it should be noted that a
valve in whife indicates a "élosed" valve, a valve in black .
indicates'én "open" valve, and a valve in white and black
indicates a "partially open" valve.

[0034]

The’aforementiéned invention includeé the following
aspects.

An aspect of the present invention pro&ides a contfol
protocol (program) for a gontroi system of a combined cycle
gas turbine plant of single shaft configuration, the control_
protécol is for making.the plant perform the following éteps
or for méking the control system 122 perform the foliowing
steps: monitoring plant demand; and switéhing the plant from
a rated mode of opération, in which the plant is operated on
gas turbine outpﬁt aﬁd steam turbine output, to a reduced load
mode of operation, in which the plant is operated on gas
turbine oﬁtput alone, if the plant demand decreases below a
predetermined threshold.

[0035]

The protocol may comprise the step of running the steam
turbine under full speéd no load condiﬁions in the reduced
load mode of operation.

[0036]
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The protocol may comprise the step of maintaining the
steaﬁ turbine in a heated ‘stand-by’ state under FSNL
conditions during the reduced load mode of operation.

[0037]

The protocol may comprise the step of controlling steam
admission in order to maintain a desired or predetermined
minimum temperature inside the steam turbine when the steam
turbine is operating in‘full speed ne load conditions. |
[0038]

The protocol may comprise the step of controlling the
level of steam admission to the steam turbine‘below a
threshold level, in order to prevent the production of power
in the steam turbine.during FSNL conditions.

[0039]
The protocol may comprise the step of»operating steam

control valves to control steam admission to the steam turbine

-~ during FSNL conditions.-

[0040]

The protocol may comprise the step of operating bypass
valves to divert excess steam to a condenser during FSNL
conditions.

{Reference Signs List}
[0041]
100 plant

104 gas turbine



WO 2015/147342
105 shaft
106 steam turbine
108 compressor
110 condenser
118 steam control valve
120 bypass valve

13
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{CLAIMS}
[Claim 1]

A combined cycle gas turbine plant of single shaft
configuration, wherein the plant is of the kind having a gas
turbine and a steam.turbine mounted on thé same shaft, and
wherein the plant Comprises a contrél system configured for
switching the plant from a rated mode of operation, in which
the plant is operated on gas turbine‘outpuf and steam turbine
output, to a‘reduéed load mode of operation, in which the
plant. is operated on gas turbine output alone.

[Claim 2]

A combined‘cycle gas turbine plant as set forth in claim
1 wherein the chtrol system is configured to switch from the
rated mode of operation to the reduced load mode of operation
if plant demand decreases below a predetermined threshold.
[Claim 3]

A combihed cycle gas turbine plant.as set forth in claim
1 or claim 2 wherein the control system is configured to run
theisteam turbine under full speed no load conditions in the
reduced load mode of operétion.

[Claim 4]

A combined cycle gas turbine plant as set forth in any of
claims 1 to 3 wherein the control system is configured to
maintain the steam turbine in a heated ‘stand-by’ étate under

full speed no load conditions during the reduced load mode of
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operation.
[Claim 5]

A combined cycle gas turbine plant as set forth in any of
claims 1 to 4 wherein the control system is configured to
maintain a desired or minimum temperature level inside the
steam turbine when the steam turbine is operating in full
speed no load conditions. o
[Claim 6]

| A combined cycle gas turbine plant as set forth in any of
claims 3 to 5 wherein the confrol system is configured to
regulate the level of steam admission to the steam turbine
under full speed no load conditions.

tClaim 71

A combined cycle gas turbine plant as set forth in any
preceding claim wherein the steam turbine is a multi stage

steam turbine, and the plant includes steam control valves for

‘controlling the admission of steam to one or more stages of

thg steam turbine, and further wherein the control system is
configured to. open the steam control valves to only a fraction
of their normal operating capacity when the steam turbine is
operating under full speed no load conditioﬁs.
[Claim 8]

A combined cycle gas turbine plant as set forth in claim
6 or claim 7 whefein the control system is configured to keep

the level of steam admission to the steam turbine below a
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threshold level, in order to prevent the production of power
in the steam turbine during full speed no load conditions.
[Claim 9]

| A combined cycle gas turbine plant as set forth in any of
claims 6 to 8 wherein the control system is configured to
operate bypass valves to allow excess steam to bypass the
steam turbine and allow the excese steam to be delivered to a
condeﬁser during regulation of steam admission to the steam

turbine under full speed no load conditions.

" [Claim 10]

A combined cycle gas turbine plant as set forth in any of
claims 1-9 wherein the control system is configured to re-
switch frem the reduced load mode of operatien.to the rated
mode of operation if the plant demand increases beyond a
predetermined threshold.

[Claim 11]

A combined‘cycle gas turbine plant as set forth in any of
Claims 1-10, further comprising:

a supply line for supplying steam from a steam generator
to the steam turbine;

a bypaSs line one end of which is connected to the supply
line between the steam generator and the steam turbine; and‘

a bypass valve provided in the bypass line,

wherein the control system is configured to switch the

plant from the rated mode to the reduced locad mode by opening
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the bypass valve to make part of or all of the steam which is
flowing in the supply line and which is flowing toward the
steam turbine flow into the bypass line, and wherein the
bypass valve is closed in the rated mode.
[Claim 12]

A method of controlling a combined cycle gas turbine
plant of single shaft configuration, the method cémprising the

steps of'moﬁitoring plant demand, and switching the plant from

-a rated mode of operation, in which the plant is operated on

gas turbine output and steam turbine output, to a reduced load
mode of operatidn, in which the plant is operated on gas
turbine Qutput alone, if the plant demand decreases below a
pfedeterminéd threshold;

[Claim 13]

A method according to claim 12, the-method comprising the
step of running the steam turbine under full speed no load
conditions in the reduced locad mode of bperation.

[Claim 14]

A method according to claim 12 or claim 13, the method
comprising the step of maintaining the steam turbine in a
heated ‘stand-by’ state under full speed no load conditions
during the reduced load mode of operation.

[Claim 15]
A method according to any of claims 12 to 14, the method

comprising the step of controlling steam admission in order to
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maintain a desired or predetermined minimum temperature inside
the steam turbine when the steam turbine is operating in full
speed no load conditions.

[Claim 16]

A method according to any of claims 12 fo 15, the method
comprising the step of controlling the lével of steam
admission to the steam turbine below a threshold level, in
order tQ‘prevent‘the’production of power in the steam turbine‘
during.full Spéed no load conditions.

[Claim 17]

A method according to any of Claims 12-16, the combined
cycle gas turbine plant comprises:

a supply line for supplying steam frdm a steam generatbr
to the steam turbine;

a bjpass line one end of which is COnnecfed to the supply
line between the steam generator and the steam turbine; and

é b?pass valve provided in the bypass liﬁe,

wherein, the method switches the plant from the rated
mode to the reduced load mode.by opening the bypass valve to
méke‘part of or all of the steam which is flowing in the
supply line and which is flowing toward the steam turbine flow
into the bypass line, and wherein the bypass valve is closed
in the rated mode. |
[Claim 18]

A control system of a combined cycle gas turbine plant of
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single shaft configuration, wherein the control systém is
configured to perform:

monitoring plant demand, and switching the plant from a
rated mode of operation, in which the plant is operated on gas
turbine output and steam turbine output, to a reduced load
mode of operation, in wﬁich the plant is»operated on gas
turbine output alone, if the plant demand decreases below a
prédeterﬁined threshoid.

[Claim 197

A system according to claim 18, wherein the system is
configured to>perform running the steam turbine under full
speed no load conditions in the reduced loéd mode of
operation.

[Claim 20]

A system according to claim 18 or claim 19, wherein the
system is configured to.perform maintaining the steam turbine
in a heated ‘stand-by’ state under full speed no load
conditions during the reduced load mode of operation.

[Claim 21]
A system according to any of claims 18 to 20, wherein the

system is configured to perform controlling steam admission in

order to maintain a desired or predetermined minimum

temperature inside the steam turbine when the steam turbine is

operating in full speed no load conditions.

[Claim 22]
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A system according to any of claims 18 to 21, wherein the
system is configured to perform controlling the level of steam
admission to the steam turbine below a threshold level, in
order to prevent the production of power in the steam turbine
during full speed no load conditions.

[Claim 23]

A system according to any of claims 20 to 22, wherein the
syétem'is configured to perform operating steam contrbl vélves
to control steam admission to the steam turbine‘during full
speed no load conditions.

[Claim 24]

A system according to claim 23, wherein thé system is

configured to pefforﬁ operating bypaés valves to divert excess

steam to a condenser during full speed no load conditions.
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AMENDED CLAIMS
received by the International Bureau on 27 August 2015 (27.08.2015)

1. (Amended) A combined cycle gas turbine plant of single shaft configuration, wherein
the plant is of the kind having a gas turbine and a steam turbine mounted on the same
shaft, and wherein the plant comprises a control system configured for switching the
plant from a rated mode of operation, in which the plant is operated on gas turbine
output and steam turbine output, to a reduced load mode of operation, in which the plant
is operated on gas turbine output alone,

the control system is configured to switch from the rated mode of operation to
the reduced load mode of operation if plant demand decreases below a predetermined
threshold.

2. (Canceled)

3. A combined cycle gas turbine plant as set forth in claim 1 or claim 2 wherein the
control system is configured to run the steam turbine under full speed no load
conditions in the reduced load mode of operation.

4. A combined cycle gas turbine plant as set forth in any of claims 1 to 3 wherein the
control system is configured to maintain the steam turbine in a heated ‘stand-by’ state
under full speed no load conditions during the reduced load mode of operation.

5. A combined cycle gas turbine plant as set forth in any of claims 1 to 4 wherein the
control system is configured to maintain a desired or minimum temperature level inside
the steam turbine when the steam turbine is operating in full speed no load conditions.

6. A combined cycle gas turbine plant as set forth in any of claims 3 to 5 wherein the
control system is configured to regulate the level of steam admission to the steam
turbine under full speed no load conditions.

7. A combined cycle gas turbine plant as set forth in any preceding claim wherein the
steam turbine is a multi stage steam turbine, and the plant includes steam control valves
for controlling the admission of steam to one or more stages of the steam turbine, and
further wherein the control system is configured to open the steam control valves to
only a fraction of their normal operating capacity when the steam turbine is operating
under full speed no load conditions.

8. A combined cycle gas turbine plant as set forth in claim 6 or claim 7 wherein the
control system is configured to keep the level of steam admission to the steam turbine
below a threshold level, in order to prevent the production of power in the steam turbine
during full speed no load conditions.

9. A combined cycle gas turbine plant as set forth in any of claims 6 to 8 wherein the
control system is configured to operate bypass valves to allow excess steam to bypass
the steam turbine and allow the excess steam to be delivered to a condenser during
regulation of steam admission to the steam turbine under full speed no load conditions.
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10. A combined cycle gas turbine plant as set forth in any of claims 1-9 wherein the
control system is configured to re-switch from the reduced load mode of operation to
the rated mode of operation if the plant demand increases beyond a predetermined
threshold.

11. A combined cycle gas turbine plant as set forth in any of Claims 1-10, further
comprising:

a supply line for supplying steam from a steam generator to the steam turbine;

a bypass line one end of which is connected to the supply line between the
steam generator and the steam turbine; and

a bypass valve provided in the bypass line,

wherein the control system is configured to switch the plant from the rated
mode to the reduced load mode by opening the bypass valve to make part of or all of the
steam which is flowing in the supply line and which is flowing toward the steam turbine
flow into the bypass line, and wherein the bypass valve is closed in the rated mode.

12. A method of controlling a combined cycle gas turbine plant of single shaft
configuration, the method comprising the steps of monitoring plant demand, and
switching the plant from a rated mode of operation, in which the plant is operated on
gas turbine output and steam turbine output, to a reduced load mode of operation, in
which the plant is operated on gas turbine output alone, if the plant demand decreases
below a predetermined threshold.

13. A method according to claim 12, the method comprising the step of running the
steam turbine under full speed no load conditions in the reduced load mode of
operation.

14. A method according to claim 12 or claim 13, the method comprising the step of
maintaining the steam turbine in a heated ‘stand-by’ state under full speed no load
conditions during the reduced load mode of operation.

15. A method according to any of claims 12 to 14, the method comprising the step of

controlling steam admission in order to maintain a desired or predetermined minimum
temperature inside the steam turbine when the steam turbine is operating in full speed

no load conditions.

16. A method according to any of claims 12 to 15, the method comprising the step of
controlling the level of steam admission to the steam turbine below a threshold level, in
order to prevent the production of power in the steam turbine during full speed no load
conditions.

17. A method according to any of Claims 12-16, the combined cycle gas turbine plant
comprises:

a supply line for supplying steam from a steam generator to the steam turbine;

a bypass line one end of which is connected to the supply line between the
steam generator and the steam turbine; and

a bypass valve provided in the bypass line,
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wherein, the method switches the plant from the rated mode to the reduced load
mode by opening the bypass valve to make part of or all of the steam which is flowing
in the supply line and which is flowing toward the steam turbine flow into the bypass
line, and wherein the bypass valve is closed in the rated mode.

18. A control system of a combined cycle gas turbine plant of single shaft configuration,
wherein the control system is configured to perform:

monitoring plant demand, and switching the plant from a rated mode of
operation, in which the plant is operated on gas turbine output and steam turbine output,
to a reduced load mode of operation, in which the plant is operated on gas turbine
output alone, if the plant demand decreases below a predetermined threshold.

19. A system according to claim 18, wherein the system is configured to perform
running the steam turbine under full speed no load conditions in the reduced load mode
of operation.

20. A system according to claim 18 or claim 19, wherein the system is configured to
perform maintaining the steam turbine in a heated ‘stand-by’ state under full speed no
load conditions during the reduced load mode of operation.

21. A system according to any of claims 18 to 20, wherein the system is configured to
perform controlling steam admission in order to maintain a desired or predetermined
minimum temperature inside the steam turbine when the steam turbine is operating in
full speed no load conditions.

22. A system according to any of claims 18 to 21, wherein the system is configured to
perform controlling the level of steam admission to the steam turbine below a threshold
level, in order to prevent the production of power in the steam turbine during full speed
no load conditions.

23. A system according to any of claims 20 to 22, wherein the system is configured to
perform operating steam control valves to control steam admission to the steam turbine
during full speed no load conditions.

24. A system according to claim 23, wherein the system is configured to perform

operating bypass valves to divert excess steam to a condenser during full speed no load
conditions.
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