I*I Innovation, Sciences et Innovation, Science and CA 2845182 C 2021/04/06

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 845 1 82
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépébt/Filing Date: 2014/02/28 (51) ClLInt./Int.Cl. FO2C 9/00(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2014/09/12 564D 31/00(2006.01), FO2C 6/20(2006.01)
" . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2021/04/06 BELLEVILLE, FRANCOIS, CA:
(30) Priorité/Priority: 2013/03/12 (US13/796,624) BEAUCHESNE-MARTEL, PHILIPPE, CA;

MORGAN, KEITH, CA

(73) Propriétaire/Owner:
PRATT & WHITNEY CANADA CORP., CA

(74) Agent: NORTON ROSE FULBRIGHT CANADA
LLP/S.EEN.CR.L, S.RL.

(54) Titre : SYSTEME ET PROCEDE POUR REPONSE DE PUISSANCE TRANSITOIRE DE MOTEUR
(54) Title: SYSTEM AND METHOD FOR ENGINE TRANSIENT POWER RESPONSE

! CONTROL UNIT
VGV position control signal i »
10 :
IS . | VGV POSITION
Englne OUtpUt power 4 CONTROL MODULE
Power request | |
ENGINE > l 106
Ges generator speed . ACCELERATION RATE
T | CONTROL MODULE
|
Acceleration rate control signal |
1%

(57) Abrégé/Abstract:

There is provided a system and method for controlling an engine. A request signal indicative of a demand for the engine to output a
required power level is first receive. A position control signal is then generated in response to the request signal. The position
request signal is indicative of a first request for adjusting a present position of a variable geometry mechanism of the engine
towards a commanded position to achieve the required power level. An acceleration rate control signal is further generated on the
basis of the position control signal. The acceleration rate control signal is indicative of a second request for adjusting an
acceleration rate of the engine in accordance with the commanded position of the variable geometry mechanism. The position
control signal and the acceleration rate control signal are then output to the engine.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca ( Eal lada



1

CA 02845182 2014-02-28

05002993-1674CA

10

ABSTRACT

There is provided a system and method for controlling an engine. A request
signal indicative of a demand for the engine to output a required power level is first
receive. A position control signal is then generated in response to the request signal.
The position request signal is indicative of a first request for adjusting a present
position of a variable geometry mechanism of the engine towards a commanded
position to achieve the required power level. An acceleration rate control signal is
further generated on the basis of the position control signal. The acceleration rate
control signal is indicative of a second request for adjusting an acceleration rate of the
engine in accordance with the commanded position of the variable geometry
mechanism. The position control signal and the acceleration rate control signal are then

output to the engine.
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SYSTEM AND METHOD FOR ENGINE TRANSIENT POWER RESPONSE

TECHNICAL FIELD

The application relates generally to the control of gas turbine engines, and

more particularly to controlling transient aspects thereof.

BACKGROUND OF THE ART

During aircraft operations consisting of rapid engine transitions from low to
high power levels, it is desirable to reduce the response time of the engine in order to
achieve a required power. For this purpose, iniet mass flow can be increased by
accelerating the gas generator of the engine, thereby increasing the engine’s power.
This may be achieved by a variety of techniques. For instance, a bleed valve may be
actuated either actively or passively. However, active actuation of the bleed valve adds
weight to the engine while passive actuation increases the gas path temperature and
decreases the gas generator speed of the engine. The running line of the engine can
alternatively be lowered to improve transient engine performance. This may however
result in a decrease in the overall efficiency, an increase in specific fuel consumption,
and maximum required operating gas generator speed of the engine while increasing
the overall operating temperature thereof. Although casing treatment may also be used,

this technique may lower the efficiency of the engine.

There is therefore a need for an improved method for controlling the transient

power response of an engine.

SUMMARY

In one aspect, there is provided a system for controlling an engine, the
system comprising a receiving unit adapted to receive a request signal indicative of a
demand for the engine to output a required power level, and a processing unit adapted
to generate in response to the request signal a position control signal indicative of a
first request for adjusting a present position of a variable geometry mechanism of the
engine towards a commanded position to achieve the required power level, generate on
the basis of the position control signal an acceleration rate control signal indicative of a

second request for adjusting an acceleration rate of the engine in accordance with the
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commanded position of the variable geometry mechanism, and output the position

control signal and the acceleration rate control signal to the engine.

In another aspect, there is provided a method for controlling an engine, the
method comprising receiving a request signal indicative of a demand for the engine to
output a required power level; generating in response to the request signal a position
control signal indicative of a first request for adjusting a present position of a variable
geometry mechanism of the engine towards a commanded position to achieve the
required power level; generating on the basis of the position control signal an
acceleration rate control signal indicative of a second request for adjusting an
acceleration rate of the engine in accordance with the commanded position of the
variable geometry mechanism; and outputting the position control signal and the

acceleration rate control signal to the engine.

In a further aspect, there is provided a system for controlling an engine, the
system comprising means for receiving a request signal indicative of a demand for the
engine to output a required power level; means for generating in response to the
request signal a position control signal indicative of a first request for adjusting a
present position of a variable geometry mechanism of the engine towards a
commanded position to achieve the required power level; means for generating on the
basis of the position control signal an acceleration rate control signal indicative of a
second request for adjusting an acceleration rate of the engine in accordance with the
commanded position of the variable geometry mechanism; and means for outputting

the position control signal and the acceleration rate control signal to the engine.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures in which:
Fig. 1 is a schematic cross-sectional view of a gas turbine engine;

Fig. 2 is a schematic diagram of a system for controlling the engine of Fig. 1
for transient power response, in accordance with an illustrative embodiment;

Fig. 3a is a schematic diagram of the VGV position control module of Fig. 2,

Fig. 3b is a schematic diagram of the acceleration rate control module of Fig. 2;
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Fig. 4 is a flowchart of a method for controlling the engine of Fig. 1 for

transient power response, in accordance with an illustrative embodiment;

Fig. 5 illustrates a plot of the gas generator speed of an engine as a function
of time when various techniques are used to optimize the engine’s transient response;

and

Fig. 6 illustrates a plot of the power of an engine as a function of time when

various techniques are used to optimize the engine’s transient response.

DETAILED DESCRIPTION

Fig.1 illustrates a gas turbine engine 10 of a type preferably provided for use
in subsonic flight, generally comprising in serial flow communication, a compressor
section 12 for pressurizing the air, a combustor 14 in which the compressed air is mixed
with fuel and ignited for generating an annular stream of hot combustion gases, and a
turbine section 16 for extracting energy from the combustion gases. The combustion
gases flowing out of the combustor 14 circulate through the turbine section 16 and are
expelled through an exhaust duct 18. The turbine section 16 includes a compressor
turbine 20 in driving engagement with the compressor section 12 through a high
pressure shaft 22, and a power turbine 24 in driving engagement with a power shaft 26.
The power shaft 26 is in driving engagement with an output shaft 28 through a

reduction gearbox (not shown).

Although illustrated as a turboshaft engine, the gas turbine engine 10 may
alternatively be another type of engine, for example a turbofan engine, also generally
comprising in serial flow communication a compressor section, a combustor, and a
turbine section, and a fan through which ambient air is propelled. A turboprop engine
may also apply. In addition, although the engine 10 is described herein for flight
applications, it should be understood that other uses, such as industrial or the like, may
apply.

Referring to Fig. 2, a system 100 for controlling the engine 10, particularly a
variable geometry mechanism (not shown) thereof, to achieve optimized engine
transient response will now be described. The variable geometry mechanism
illustratively consists of variable guide vanes (VGVs), which may be one of inlet
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compressor guide vanes for directing air into the compressor section 12, outlet guide
vanes for directing air out of the compressor section 12, variable stator vanes for
directing incoming air into rotor blades (not shown) of the engine 10, variable nozzles,
and the like. It should be understood that the system 100 may be used to adjust one or
more of the above-mentioned VGVs for the purpose of decreasing the response time of
the engine 10 during rapid engine transitions, e.g. from low to high power levels.
Indeed, adjustment of the position (e.9. the angle) of the VGVs can impact the inlet
mass flow to the engine 10, and in turn allow the engine 10 to operate at a required

power.

The system 100 illustratively comprises a control unit 102, which is coupled to
the engine 10 and illustratively includes a VGV position control module 104 and an
acceleration rate control module 106. The control unit 102 may comprise a digital
computer or Engine Control Unit (ECU) (not shown) using a Central Processing Unit
(CPU) (not shown).

The VGV position control module 104 illustratively outputs a VGV position
control signal to enable dynamic auto-scheduling of the VGVs. The position of the
VGVs can be dynamically varied between a steady state schedule and a transient
schedule. The steady state schedule provides optimum response and performance of
the engine 10 when the latter operates at a low power level. As will be discussed further
below, in the steady state schedule, the VGV position control module 104 adjusts the
position of the VGVs so that the gas generator (or rotor) speed (NG) of the engine 10 is
maximized. In particular, by moving the VGVs to more closed settings, the inlet mass
flow of the engine 10 and the efficiency of the compressor section 12 can be

minimized. As a result, the gas generator speed of the engine 10 is increased.

The transient schedule provides optimum engine response and performance
when the engine 10 operates at a high power level. In the transient schedule, the VGV
position control moduie 104 predictively optimizes the engine's output power. For this
purpose, the VGVs may be moved to more open settings until they reach a position that
optimizes fuel consumption by the engine 10. Higher power levels can therefore be
achieved. In one embodiment, the VGV position control module 104 dynamically
adjusts the position of the VGVs from the steady state schedule towards the transient

schedule proportionally to the required engine power. For instance, the more the
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system 100 senses a deficit in power (whether actual or upcoming), the more the VGV
position control module 104 adjusts the position of the VGVs towards the transient
schedule. The VGV position control module 104 may thus constantly modulate the
position of the VGVs between the steady state and transient schedules in accordance
with the difference between the actual power presently output by the engine 10 and the

required power.

Still referring to Fig. 2 and as will be discussed further below, the acceleration
rate control module 106 illustratively outputs an acceleration rate control signal to
modulate the maximum allowed acceleration reference of the engine 10 according to
the VGV position. In this manner, the acceleration capability of the engine 10 can be
dynamically modified in accordance with the position of the VGVs, as adjusted in
response to the VGV position control signal from the VGV position control module 104.
The achievable change in the engine’s acceleration rate may depend on the surge
margin of the engine 10. In one embodiment, the acceleration rate control module 106
increases the engine’s acceleration rate as the position of the VGVs is adjusted
towards more open settings in the transient schedule. In particular, the more the VGVs
are opened as commanded by the VGV position control signal, the more the maximum
allowed acceleration reference of the engine 10 is increased as commanded by the

acceleration rate control signal, thereby allowing greater engine acceleration.

Referring now to Fig. 3a in addition to Fig. 2, the VGV position control module
104 illustratively comprises a required VGV request bias computation module 202, a
minimum VGV bias computation module 204, a maximum VGV bias computation
module 206, a steady state VGV request computation module 208, a range limit
module 210, and a VGV control loop 212.

The control unit 102 illustratively receives at a receiving unit thereof (not
shown) a measurement of the shaft horse power (SHP), i.e. the output power, of the
engine 10 as well as a request for a required shaft horse power (SHPrequest). The
required shaft horse power may be calculated by the engine's power governor (not
shown). Although the engine's power is described herein as being measured using
shaft horse power, it should be understood that other engine parameters may be used.
For instance, the engine’s spool speed (e.g. from the power turbine 24, compressor
turbine 20, or the like), the engine’s fuel flow, or the engine’s thrust may apply. The
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request may indicate that a power level higher than the actual power level output by the
engine 10 is needed. It should however be understood that the request may also

indicate that a lower power level is needed.

The measurement of the engine’s output power and the power request are
then sent to the required VGV request bias computation module 202, which computes
therefrom the adjustment or bias in VGV position that is to be requested to achieve the
required power. For this purpose, the VGV request bias computation module 202 first
computes at a difference operator 214 the difference (SHPerror) between the engine’s
output power level and the required power level indicated in the power request. The
error is then multiplied by a proportional gain (Kp) at a muitiplier 216 in order for the
position of the VGV to ultimately be adjusted proportionally to the power requirement.
The gain is computed by a gain controller 218, which may use a predetermined map,
curve, table, or the like (not shown) retrieved from memory (not shown). It should be
understood that although a map is described herein for illustrative purposes, algorithms
or other logic, such as polynomial equations or full proportional-integral-derivative (PID)

controllers, may also be used.

The map may represent the gain (Kp) as a function of the difference between
the engine’s output power and the required power. The map may be established for a
reference pressure (Pref) and temperature (Tref) at the inlet of the engine 10. It should
be understood that the pressure and temperature reference may be obtained anywhere
in the engien’s compressor section 12, from the inlet to the diffuser (not shown). Upon
receiving the difference value output by the difference operator 214, the gain controller
218 retrieves from the map the corresponding value of the gain. The multiplier 216 then
outputs a signal comprising the required VGV request bias and this bias is sent to the

range limit module 210.

The range limit module 210 further receives a minimum VGV bias value from
the minimum VGV bias computation module 204 and a maximum VGV bias value from
the maximum VGV bias computation module 206. The minimum VGV bias is
illustratively representative of the minimum allowable value for the adjustment or bias in
the VGVs' position while the maximum VGV bias is representative of the maximum
allowable value for the VGVs’ position bias. These values are computed on the basis of

the corrected gas generator speed (NGN) value, which may be computed from the gas
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generator speed (NG) received at the receiving unit (not shown) of the control unit 102

as follows:
NGN = NG/\/(T/Tstandard) (1)

where T is the engine’s temperature and Tgangarg IS the standard sea level

temperature.

The NGN value is then used by the minimum VGV bias computation module
204 and the maximum VGV bias computation module 206 to respectively output the
minimum value of the VGV bias and the maximum value of the VGV bias. For this
purpose, each one of the modules 204, 206, and 208 determines its output from a map
retrieved from the memory. For instance, the minimum VGV bias computation module
204 may use a map of the minimum VGV bias as a function of the corrected gas
generator speed (NGN) at the reference pressure and temperature. Upon receiving the
NGN value, the minimum VGV bias computation module 204 may then retrieve from
the map the corresponding minimum VGV bias value. Similarly, the maximum VGV bias
computation module 206 may use a map of the maximum VGV bias as a function of the
corrected gas generator speed (NGN) at the reference pressure and temperature.
Upon receiving the NGN value, the maximum VGV bias computation module 206 may
then retrieve from the map the corresponding maximum VGV bias value.

The range limit module 210 may then process the received required VGV
request bias, minimum VGV bias, and maximum VGV bias to output the VGV bias
request. Similarly to the required VGV request bias, the VGV bias request is indicative
of the bias in VGV position that is requested to achieve the required power. However,
the value of the VGV bias request is comprised within the specified minimum and
maximum VGV bias limits. Indeed, the range limit module 210 bounds the output it
generates within known or specified minimum and maximum values. In the present
case, the range limit module 210 bounds the VGV bias request between the minimum
VGV bias output by the minimum VGV bias computation module 204 and the maximum
VGV bias value output by the maximum VGV bias computation module 206. In one
embodiment, the range limit module 210 bounds the VGV bias request between 0 and
20. In other embodiments, the range limit module 210 may limit the VGV bias request
from -100% to 100% of the full range of the VGVs’ actuator system.
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The VGV bias request is further summed at a summing junction 220 with a
steady state VGV request received from the steady state VGV request computation
module 208. The steady state VGV request is illustratively representative of the VGV
position to be achieved in the steady state schedule. The steady state VGV request
may be obtained by the steady state VGV request computation module 208 using a
map of the steady state VGV request as a function of the NGN value at the reference

pressure and temperature.

The summing junction 220 then outputs an optimized VGV request, which is
indicative of the request to transition, proportionally to the power request, the position of
the VGVs from the optimum steady state position, as indicated in the steady state VGV
request, towards the optimum transient position. The optimized VGV request is then
sent to the VGV control loop 212, which accordingly outputs the VGV position control
signal. The VGV control signal is indicative of the VGV position commanded from the
control unit 102 and is sent to the engine 10 for adjusting the position of the VGVs
accordingly. The VGV control signal is also fed back to the VGV control loop 212 for
closed loop control of the position of the VGVs. As will be discussed further below with
reference to Fig. 3b, both the optimized VGV request and the VGV position control
signal are also sent to the acceleration rate control module 106 to enable the latter to
compute the desired acceleration adjustment corresponding to the adjustment in VGV

position.

In one embodiment, if the change in the engine’s output power is no longer
required, e.g. a corresponding maneuver having generated the power request is
aborted, the VGV position control module 104 generates the VGV position control
signal to command the VGVs to automatically return towards the steady state schedule.

As such, the change in engine output power is promptly limited.

Referring now to Fig. 3b in addition to Fig. 2, the acceleration rate control
module 106 illustratively comprises an acceleration bias computation module 302, a
nominal acceleration limit computation module 304, and an acceleration control loop
306. The optimized VGV request and the VGV position contro! signal are received from
the VGV position control module 104 at the acceleration bias computation module 302.
The difference between the optimized VGV request and the VGV position control signal

is then computed at a difference operator 308 to output the actual transient VGV bias.
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The actual transient VGV bias is then compared to an acceleration limit bias to
generate the acceleration bias, which is representative of the adjustment in the
engine’s acceleration rate desired to comply with the adjustment in the VGVs’ position.
The acceleration limit bias, i.e. the maximum allowable acceleration limit, may be
obtained using a characterizing block 310. For this purpose, the NGN value may be
input into the characterizing block 310, which uses a map of the acceleration limit bias
as a function of the corrected gas generator speed (NGN) at the reference pressure
and temperature. Comparison with the acceleration limit bias determined by the
characterizing block 310 may be used to ensure that the acceleration bias output by the

acceleration bias computation module 302 remains within acceptable limits.

The acceleration bias is then added at a summing junction 312 to a nominal
acceleration limit in order to output an optimized acceleration limit, which is
representative of a request to transition from the nominal engine acceleration rate to
the acceleration rate that is optimum given the commanded VGV position adjustment.
The nominal acceleration limit is illustratively generated by the nominal acceleration
limit computation module 304 using a map of the nominal acceleration limit as a
function of the NGN value at the reference pressure and temperature. The optimized
acceleration limit is then sent to the acceleration control ioop 306, which generates
therefrom the acceleration rate control signal. This signal is then sent to the engine 10
to modify the acceleration iimit thereof and enable engine operation at the modified
acceleration rate. The acceleration rate control signal is further fed back to the

acceleration control loop for closed loop control of the engine’s acceleration rate.

Referring now to Fig. 4, a method 400 for controlling the engine (reference 10
in Fig. 1), particularly a variable geometry mechanism (not shown) thereof, to achieve
optimized engine transient response will now be described. The method 400
illustratively comprises receiving at step 402 a measurement indicative of the speed of
the engine, i.e. the gas generator speed, receiving at step 404 a measurement of the
output power of the engine, and receiving at step 406 a power request. It should be
understood that the order of steps 402, 404, and 406 may be altered. The next step
408 may then be to compute a difference between the output power and the power
request. As discussed herein above, a first control signal for causing adjustment of the

position of the VGVs may then be generated at step 410 on the basis of the difference
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computed at step 408 as well as on the basis of the measurement indicative of the
engine speed, as received at step 402. A second control signal for causing adjustment
of the engine’s acceleration rate may further be generated at step 412. As detailed
above, the acceleration control signal may be computed on the basis of the VGV
position control signal computed at step 410 and of the measurement indicative of the
engine speed, as received at step 402. The method 400 may then output at step 414

the generated control signals to the engine.

Referring to Figs. 5 and 6, there is illustrated comparative simulation results
for various techniques for optimizing transient engine power response. As shown in the
figures, alternative techniques to dynamic VGV control (described herein above with
reference to system 100 and method 400) include using no variable geometry
mechanism, using a passive bleed valve, using steady state optimized VGV control,
and using transiently optimized VGV control. For these different techniques, Fig. 5
shows a plot 500 of the gas generator speed as a function of time while Fig. 6 shows a

plot 600 of the engine power as a function of time.

As can be seen in Fig. 5, the plot 502 of the gas generator speed when
dynamic VGV control is used shows that the initial engine speed (75%) that can be
achieved with dynamic VGV control is maximized compared to other techniques. As
discussed above, this optimized initial engine speed can be achieved with the VGVs in
a closed setting in the steady state schedule. The plot 502 further shows that a
maximized acceleration rate can be achieved using dynamic VGV control. Indeed, plot
504, which illustrates the case where steady state optimized VGV control is used,
shows that although a high initial speed (75%) can be achieved with this technique, the
acceleration rate is lower than with dynamic VGV control. Plot 506, which illustrates the
case where transiently optimized VGV control is used, shows that although a high
acceleration rate can be achieved over time with this technique, the initial speed (about
71%) is reduced compared to the dynamic VGV control technique. Plot 508 further
illustrates the case where a passive bleed valve is used and shows that, although the
acceleration rate is high with this technique, the initial speed (60%) is the lowest. Plot
510 finally illustrates the case with no variable geometry and shows that, although the

achieved acceleration is fast, this technique achieves a lower initial speed (65%) than

10
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with dynamic VGV control. Thus, it can be seen that, at any given time, the dynamic

VGV control technique allows for a higher gas generator speed level.

Plot 602 of Fig. 6, which represents the case with dynamic VGV control,
further shows that, through the opening of the VGVs, the dynamic VGV control
technique described herein above achieves an immediate power gain. Indeed, it can be
seen from plot 602 that the engine power reaches 10% in about 0.1 seconds while the
engine power is close to zero at that time for all other techniques shown in plots 604,
606, 608, and 610. As such, is can be seen that the dynamic VGV control enables
higher power levels to be reached in less time. Also, at any given time, the power level
achieved using dynamic VGV control is greater than that achieved using the other

techniques.

The system 100 and method 400 thus allow for maximized engine speed
through closing of the VGVs. When increased power levels are requested, a power
gain can be promptly obtained by opening of the VGVs. In addition, the engine’s
acceleration rate can be optimized in accordance with the position of the VGVs, thereby
maximizing the engine’s speed. In turn, since adjustment of the VGVs influences the
speed lines, running line, and surge line of the engine’s compressor, spool speed,

surge margin, and turbine temperature can be optimized.

The above description is meant to be exemplary only, and one skilled in the
art will recognize that changes may be made to the embodiments described without
departing from the scope of the invention disclosed. Modifications which fall within the
scope of the present invention will be apparent to those skilled in the art, in light of a
review of this disclosure, and such modifications are intended to fall within the

appended claims.

11
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CLAIMS:

1. A system for controlling an engine, the system comprising:

a receiving unit adapted to receive a request signal indicative of a demand for
the engine to output a required power level; and

a processing unit adapted to

generate in response to the request signal a position control signal indicative of
a first request for adjusting a present position of a variable geometry mechanism of the
engine towards a commanded position to achieve the required power level,

generate on the basis of the position control signal an acceleration rate control
signal indicative of a second request for adjusting an acceleration rate of the engine in
accordance with the commanded position of the variable geometry mechanism, and

output the position control signal and the acceleration rate control signal to the
engine.

2. The system of claim 1, wherein the receiving unit is further adapted to receive a
first measurement indicative of a present power level output by the engine and further
wherein the processing unit is adapted to compute a difference between the present
power level and the required power level and to generate the position control signal on
the basis of the difference for causing the present position of the variable geometry
mechanism to be adjusted towards the commanded position proportionally to the

difference.

3. The system of claim 2, wherein the processing unit is adapted to generate the
position control signal for causing the present position of the variable geometry
mechanism to be dynamically adjusted between a steady state schedule and a transient

schedule.

4. The system of claim 3, wherein the processing unit is adapted to generate the
position control signal for causing the present position of the variable geometry
mechanism to be adjusted towards a closed setting in the steady state schedule,

thereby increasing a gas generator speed of the engine.

12
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5. The system of claim 4, wherein the receiving unit is adapted to receive the
request indicative of a power deficit in the engine and further wherein the processing
unit is adapted to generate the position control signal for causing the present position of
the variable geometry mechanism to be adjusted towards an open setting in the
transient schedule, thereby increasing the present power level towards the required

power level for curing the power deficit.

6. The system of claim 5, wherein the receiving unit is further adapted to receive a
second measurement indicative of the gas generator speed of the engine and further
wherein the processing unit is adapted to generate the acceleration rate control signal

on the basis of the second measurement in addition to the position control signal.

7. The system of claim 6, wherein the processing unit is adapted to increase a
maximum allowed acceleration reference of the engine for generating the acceleration

rate control signal.

8. The system of any one of claims 1 to 7, wherein the processing unit is adapted
to generate the position control signal for adjusting the present position of the variable
geometry mechanism comprising at least one of a compressor inlet guide vane, a

compressor outlet guide vane, a variable stator vane, and a variable nozzle.

9. The system of claim 2, wherein the receiving unit is adapted to receive the first
measurement as a measure of a shaft horse power of the engine and to receive the

request signal as a calculation of a required shaft horse power of the engine.

10. A method for controlling an engine, the method comprising:

receiving a request signal indicative of a demand for the engine to output a
required power level,

generating in response to the request signal a position control signal indicative
of a first request for adjusting a present position of a variable geometry mechanism of
the engine towards a commanded position to achieve the required power level;

generating on the basis of the position control signal an acceleration rate control
signal indicative of a second request for adjusting an acceleration rate of the engine in

accordance with the commanded position of the variable geometry mechanism; and

13
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outputting the position control signal and the acceleration rate control signal to

the engine.

11. The method of claim 10, further comprising receiving a first measurement
indicative of a present power level output by the engine and computing a difference
between the present power level and the required power level and wherein generating
the position control signal comprises generating the position control signal on the basis
of the difference for causing the present position of the variable geometry mechanism to

be adjusted towards the commanded position proportionally to the difference.

12. The method of claim 11, wherein generating the position control signal
comprises generating the position control signal for causing the present position of the
variable geometry mechanism to be dynamically adjusted between a steady state
schedule and a transient schedule.

13. The method of claim 12, wherein generating the position control signal
comprises generating the position control signal for causing the present position of the
variable geometry mechanism to be adjusted towards a closed setting in the steady

state schedule, thereby increasing a gas generator speed of the engine.

14. The method of claim 13, wherein receiving the request comprises receiving the
request indicative of a power deficit in the engine and further wherein generating the
position control signal comprises generating the position control signal for causing the
present position of the variable geometry mechanism to be adjusted towards an open
setting in the transient schedule, thereby increasing the present power level towards the

required power level for curing the power deficit.

15. The method of claim 14, further comprising receiving a second measurement
indicative of the gas generator speed of the engine and further wherein generating the
acceleration rate control signal comprises generating the acceleration rate control

signal on the basis of the second measurement in addition to the position control signal.

16. The method of claim 15, wherein generating the acceleration rate control signal

comprises increasing a maximum allowed acceleration reference of the engine.
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17. The method of claim 11, wherein receiving the first measurement comprises
receiving a measure of a shaft horse power of the engine and receiving the request
signal comprises receiving a calculation of a required shaft horse power of the engine.

18. A system for controlling an engine, the system comprising:

means for receiving a request signal indicative of a demand for the engine to
output a required power level,

means for generating in response to the request signal a position control signal
indicative of a first request for adjusting a present position of a variable geometry
mechanism of the engine towards a commanded position to achieve the required power
level;

means for generating on the basis of the position control signal an acceleration
rate control signal indicative of a second request for adjusting an acceleration rate of
the engine in accordance with the commanded position of the variable geometry
mechanism; and

means for outputting the position control signal and the acceleration rate control

signal to the engine.
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