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(54) METHOD FOR OBTAINING THE OPTIMAL OPERATING POINTS OF A GENERATOR SET 
COMPRISING A HEAT ENGINE COUPLED TO AN ELECTRIC GENERATOR

(57) Method for obtaining the optimal operating
points of a generator set comprising a heat engine (2)
coupled to an electric generator (3). The generator set
(1) has a plurality of possible operating points, each op-
erating point comprising an angular speed of the heat
engine (2), a torque of the electric generator (3) and an
output power of the generator set (1). The method com-
prises a first step in which all the possible combinations

of angular speed and torque for each output power are
obtained, a second step in which the efficiency in each
of said combinations is calculated, and a third step in
which the optimum combination of angular speed and
torque for each output power is selected such that the
efficiency at each of the selected operating points is max-
imum.
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Description

TECHNICAL FIELD

[0001] The present invention relates to power generator sets comprising a heat engine coupled to an electric generator,
more specifically to methods for obtaining the optimal operating points of said generator sets.

PRIOR ART

[0002] Methods for obtaining the optimal operating points of a generator set comprising a heat engine coupled to an
electric generator are known. Patent document WO2008000071A1 describes an apparatus for selecting operating con-
ditions of a generator set of this type in which said selection of operating conditions is performed such that a sum of cost
values associated with the operating points in said set is minimized, and such that the speed of the heat engine increases
or decreases monotonically with monotonous increases or decreases of the electrical power output values.

DISCLOSURE OF THE INVENTION

[0003] The object of the invention is to provide a method for obtaining the optimal operating points of a generator set
as defined in the claims.
[0004] Said generator set comprises a heat engine coupled to an electric generator, and has a plurality of possible
operating points, each operating point comprising an angular speed of the heat engine, a torque of the electric generator
and an output power of the generator set.
[0005] The method for obtaining the optimal operating points of a generator set of the invention comprises three steps.
[0006] In the first step, all the possible combinations of angular speed of the heat engine and torque of the electric
generator for each output power of the generator set are obtained.
[0007] Next, in the second step, the efficiency of the generator set in each of said combinations of angular speed of
the heat engine and torque of the electric generator is calculated taking into account the efficiency of the heat engine
and the efficiency of the electric generator at each of said possible operating points of the generator set.
[0008] Finally, the optimum combination of angular speed of the heat engine and torque of the electric generator for
each output power of the generator set is selected such that the efficiency of the generator set at each of the selected
operating points is maximum. Said efficiency is calculated as the sum of the efficiency of the generator set calculated
in the preceding step for each possible operating point of the generator set, and the efficiency of the transition to the
angular speed of the heat engine at said operating point from the angular speed of the heat engine at the operating point
previously selected for the immediately preceding power of said generator set.
[0009] The method for obtaining the optimal operating points of a generator set of the invention allows defining the
operating points with maximum efficiency of the generator set in the entire range of power in which said generator set
operates, which allows reducing emissions and fuel consumption associated with the heat engine of said generator set.
[0010] These and other advantages and features of the invention will become evident in view of the drawings and the
detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1 shows a diagram of a hybrid vehicle with a series configuration in which all the elements are connected to
a DC bus and in which the method of the invention can be applied.

Figure 2 shows a diagram of a micronetwork made up of a generator set, one or more renewable energy sources,
an energy storage system, and loads, in which the method of the invention can be applied.

Figure 3 shows a schematic example of the ranges of output power of the generator set in each of the angular
speeds at which the heat engine can operate.

Figures 4A and 4B show the flow diagram of an embodiment of the method of the invention.

DETAILED DISCLOSURE OF THE INVENTION

[0012] The method of the invention allows obtaining in an analytical manner the optimal operating points of a generator
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set 1, also referred to as genset, comprising a heat engine 2 coupled to an electric generator 3.
[0013] The heat engine 2 of the generator set 1 may be an internal combustion engine. Said heat engine 2 is mechan-
ically connected to the electric generator 3, where they can be connected to one another both directly and by means of
a reducer 11. The function of the generator set 1 in which the method of the invention can be applied is to generate
electric energy both for mobility applications and stationary applications.
[0014] A possible scenario for a mobility application of a generator set 1 would be a hybrid vehicle 20, as shown in
Figure 1. In said scenario, the generator set 1 together with an energy storage system 12 (for example, batteries), provide
energy to the drive train of the hybrid vehicle 20. When said drive train has a series configuration, both the energy
sources (heat engine 2, electric generator 3 and energy storage system 12) and the auxiliary loads 13 are connected
to a direct current (DC) bus 14 by means of power converters 15 (DC/DC or AC/DC). The heat engine 2 is mechanically
coupled to the electric generator 3 and to an AC/DC converter 15 for being connected to the DC bus 14. The main drive
element is one or more electric engines 16 which are connected through an AC/DC converter 15 to the DC bus 14 and
mechanically connected to the transmission system 17 which finally moves the hybrid vehicle 20. The scenarios in which
this type of configuration is applied are mainly urban-type scenarios characterized by low speed operation, continuous
starting and stopping, and with restrictions on emissions and fuel consumption, situations in which this configuration has
a greater performance compared to other topologies.
[0015] As regards stationary applications, a possible scenario would be the generation of electric energy for micro-
networks 30, as shown in Figure 2. In this scenario, the function of the generator set 1 would be to provide all the energy
demanded by the loads 13 within the micronetwork 30, or to provide support in the case of micronetworks 30 including
renewable energy systems 18 (such as solar panels or wind turbine generators). In this scenario, the type of power
converter 15 located between the electric generator 3 and the micronetwork 30 depends on the bus 14 installed in said
micronetwork 30 (AC or DC).
[0016] In both scenarios, both the rotational speed of the heat engine 2 and the torque provided by the electric generator
3 are completely independent of the speed and torque required by the transmission 17 during movement of the hybrid
vehicle 20 (in the case of mobility application) and of the energy demanded by the micronetwork 30 (in the case of
stationary application). The operation of the generator set 1 and the power required therefrom can therefore be inde-
pendently controlled, offering a significant degree of freedom for the optimum and most efficient operation of the generator
set 1.
[0017] The generator set 1 has a plurality of possible operating points, each possible operating point comprising an
angular speed of the heat engine 2, a torque of the electric generator 3 and an output power of the generator set 1.
[0018] The method of the invention comprises the three steps that are explained below.
[0019] In the first step, all the possible combinations of angular speed of the heat engine 2 and torque of the electric
generator 3 for each output power of the generator set 1 are obtained.
[0020] Next, in the second step, the efficiency of the generator set 1 in each of said combinations of angular speed
of the heat engine 2 and torque of the electric generator 3 is calculated taking into account the efficiency of the heat
engine 2 and the efficiency of the electric generator 3 at each of said possible operating points of the generator set 1.
[0021] Finally, in the third step, for each output power of the generator set 1, the optimum combination of angular
speed of the heat engine 2 and torque of the electric generator 3 in which the efficiency of the generator set 1 is maximum
is selected. The efficiency of the generator set 1 at each possible operating point is calculated as the sum of the efficiency
of the generator set 1 calculated in the preceding step of the method for each possible operating point of the generator
set 1, and the efficiency of the transition to the angular speed of the heat engine 2 at said possible operating point from
the angular speed of the heat engine 2 at the operating point previously selected for the immediately preceding power
of said generator set 1.
[0022] The method begins with the data provided in the efficiency maps both of the heat engine 2 and of the electric
generator 3. The efficiency map of the heat engine 2 is a three-dimensional map where the X-axis represents the
rotational speed of the shaft of the heat engine 2, the Y-axis represents the torque produced by said heat engine 2, and
the Z-axis represents the efficiency of the heat engine 2 working at said angular speed and providing said torque. There
is a similar efficiency map for the electric generator 3, in which the efficiency of the electric generator 3 is depicted for
each angular speed value and each torque value of said electric generator 3.
[0023] The manufacturers of heat engines 2 and electric generators 3 provide these efficiency maps, although the
values of said maps can also be obtained empirically.
[0024] The efficiency map of the heat engine 2 shows the range of speeds in which said heat engine 2 can operate.
For each of said speeds, the heat engine 2 is capable of providing torque values in a range going from a minimum torque
value to a maximum torque value, for each angular speed under consideration.
[0025] The method of the invention considers a set of discrete angular speeds ωTM_i, where i varies in a range from
1 to nTM, nTM being the number of discrete speeds that said heat engine 2 is capable of providing, ωTM_1 being the
minimum angular speed at which the heat engine 2 can operate, and ωTM_n being the maximum angular speed, such
that each speed is greater than the preceding one in one and the same speed increment.



EP 3 505 379 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0026] In a preferred embodiment of the method of the invention, said speed increment may be 0.1 rpm. However,
this value for each speed increment does not intend to limit the present invention, and in other embodiments said
increment may take another value.
[0027] As mentioned above, for each angular speed ωTM_i, the heat engine 2 is capable of providing torque values in
a range going from a minimum torque value TTM_min_i to a maximum torque value TTM_max_i. These minimum and
maximum torque values are defined by restrictions imposed by the manufacturer of the heat engine 2.
[0028] Therefore, the range of output power Pgenset_range_i of the generator set 1 for a specific rotational speed ωTM_i
of the heat engine 2 is limited by a minimum power value Pgenset_min_i and a maximum power value Pgenset_max_i, as
seen in Equation 1: 

[0029] Taking into account all the possible ranges of power of the generator set 1 (Pgenset_range_i ∀ i ∈ [1...nTM])
included between the minimum output power Pgenset_min and the maximum output power Pgenset_max of the generator
set 1, it is clear that some of these ranges overlap with one another, as shown in Figure 3. In other words, the same
desired power value may be found in more than one range of powers, and therefore at different speed and torque
setpoints of the heat engine 2.
[0030] Figures 4A and 4B show a flow diagram in which the steps comprised by a preferred embodiment of the method
of the invention are depicted. To be able to obtain all the possible combinations of angular speed of the heat engine 2
and torque of the electric generator 3 of the generator set 1, the method begins with an output power value P of the
generator set 1 that is equal to the minimum output power thereof Pgenset_min, as can be seen in step 101 of Figure 4A.
[0031] In Figure 4A, in step 102, the method assigns a value 1 to variable i, and enters into a first loop, in which the
value of i will be increased by one unit every time it goes through said loop, thereby running through the entire set of
discrete angular speeds ωTM_i. at which the heat engine 2 can operate. Next, in step 103 it is checked if the power P
belongs to the range of powers between Pgenset_min_i and Pgenset_max_i, i.e., if the output power value P of the generator
set 1 being analyzed belongs to the range of output powers of the generator set 1 when it rotates at the angular speed
ωTM_i. If said power belongs to the range, the corresponding operating point would be obtained in step 104, i.e., the
speed value ωTM_i and the torque value TTM_i of the heat engine 2 with which said output power of the generator set 1
is obtained. By knowing said speed value ωTM_i and torque value TTM_i of the heat engine 2, and by means of the
efficiency map of the heat engine 2, the efficiency ηTM(P,i) of the heat engine 2 for said output power P of the generator
set 1, when it rotates at the angular speed ωTM_i, will be obtained.
[0032] Once the angular speed value ωTM_i and the torque value TTM_i of the heat engine 2 are known, the corresponding
angular speed value ωEG_i and torque value TEG_i of the electric generator 3 will be equal to those of the heat engine
2, in the event that both the heat engine 2 and the electric generator 3 are mechanically coupled to one another and
rotating at the same angular speed, or will be calculated as a function of the angular speed value and torque value of
the heat engine 2, in the event that there is a reducer device 11 between said heat engine 2 and said electric generator
3. By knowing said speed value ωEG_i and torque value TEG_i of the electric generator 3, and by means of the efficiency
map of said electric generator 3, the efficiency ηEG(P,i) of the electric generator 3 for said output power P of the generator
set 1, when the electric generator 3 rotates at the angular speed ωEG_i, will be obtained.
[0033] In step 105 of the flow diagram of Figure 4A, the efficiency η(P,i) of the generator set 1 for the output power P
of the generator set 1 and for the value i corresponding to the angular speed ωTM_i of the heat engine 2 is calculated as
a product of the efficiency ηTM(P,i) of the heat engine 2 and the efficiency ηEG(P,i) of the electric generator 3 calculated
in the preceding step. In step 106, the calculated efficiency η(P,i) of the generator set 1 is saved in a matrix M(P,i). In
said matrix M(P,i), for each output power value P of the generator set 1 and angular speed value ωTM_i of the heat engine
2, the efficiency value η(P,i) of the corresponding generator set 1 is saved.
[0034] In the event that the output power P of the generator set 1 being analyzed does not belong to the range of
output powers between Pgenset_min_i and Pgenset_max_i, i.e., if the output power value P of the generator set 1 being
analyzed does not belong to the range of output powers of the generator set 1 when it rotates at the angular speed
ωTM_i, the efficiency value of the generator set 1 for said power P and at angular speed ωTM_i would be 0, as shown in
step 110 of Figure 4A.
[0035] In step 107 of the flow diagram of Figure 4A, it is checked if i has reached the maximum value nTM, i.e., if all
the possible operating points, i.e., the operating points in all the discrete angular speeds of the heat engine 2, have been
obtained for the output power P of the generator set 1. If this is not the case, i is increased by one unit, i.e., it goes to
the next possible angular speed value of the heat engine 2, and the first loop is again repeated, i.e., steps 103 to 106.
Once i has reached the maximum value nTM, all the possible operating points for said output power P will have been
obtained for the output power value P of the generator set 1, and the efficiency at each of said possible operating points
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will have been saved in the matrix M(P,i).
[0036] Next, in step 108 of the flow diagram of Figure 4A, the output power P of the generator set 1 is increased by
a value ΔP, entering into a second loop in which steps 102 to 107 will be repeated. Every time the sequence of steps
102 to 107 is executed, all the possible operating points of the generator set 1 will be calculated for the power immediately
greater than the power for which the possible operating points in the sequence of steps 102 to 107 executed immediately
before have been calculated. Said immediately greater power will be greater than the power immediately preceding it
by ΔP. These steps 102 to 107 will be repeated until the power P reaches the maximum output power Pgenset_max of the
generator set 1, as shown in step 109 of Figure 4A.
[0037] The matrix M(P,i) contains the efficiency values of all the possible operating points of the generator set 1 for
each output power of the generator set 1 and in each possible angular speed of the heat engine 2. Selection of the
optimal operating points begins in step 201 with an output power value Pgenset of the generator set 1 that is equal to the
minimum output power Pgenset_min of said generator set 1. In step 202 of the flow diagram of Figure 4B, for said minimum
output power value of the generator set 1 the efficiencies η(Pgenset,i) of the possible operating points of the generator set
1 for that power Pgenset saved in the matrix M(P,i) are analyzed, selecting that operating point at which said efficiency
η(Pgenset,i) is maximum as the optimal operating point for the power Pgenset. This first optimal operating point OptPgenset
will have an angular speed ωTM_i of the heat engine 2 and a torque TEG_i of the electric generator 3, which will be referred
to as ωPgenset and TPgenset.
[0038] The second optimal operating point will be the optimal operating point of the generator set 1 for an output power
of said generator set 1 that is equal to the output power of the first optimal operating point Pgenset, plus a power increment
ΔP.
[0039] To obtain said second optimal operating point, the efficiency of the generator set 1 for the power output Pgenset
+ ΔP at each possible operating point will be calculated as the sum of the efficiency η(Pgenset+ΔP,i) saved in the matrix
M(P,i) for said possible operating point plus the efficiency of the transition nωPgenset ω(Pgenset+ΔP,i) from the angular speed
of the already calculated first optimal operating point ωPgenset to the angular speed of the heat engine 2 of said second
possible operating point ω(Pgenset+ΔP,i).
[0040] From all the possible second operating points for the output power Pgenset + ΔP of the generator set 1, the one
whose efficiency of the generator set 1 is maximum will then be selected.
[0041] This second optimal operating point OptPgenset+ΔP will have an angular speed ωTM_i of the heat engine 2 and
a torque TEG_i of the electric generator 3, which will be referred to as ωPgenset+ΔP and TPgenset+ΔP.
[0042] The process used for calculating the second optimal operating point is the same as that which will be used for
obtaining the rest of the optimal operating points of the generator set 1. In other words, the process to be followed for
selecting the optimal operating points of the generator set 1 from the second optimal operating point is an iterative
process, as seen in Figure 4B, in which steps 203, 204 and 205 are performed in each iteration.
[0043] In step 203 of the flow diagram of Figure 4B, the power Pgenset for which the optimal operating point is to be
selected is increased by ΔP. In step 204, the efficiency of the generator set 1 is calculated for each possible operating
point at that new power Pgenset as the sum of the efficiency previously calculated in the matrix M(P,i) for each possible
operating point at said new power Pgenset plus the efficiency of the transition from the angular speed of the optimal
operating point at the already calculated immediately preceding power ωPgenset to the angular speed of the heat engine
2 of each possible operating point at the new power Pgenset, selecting the operating point at which the efficiency of the
generator set 1 is maximum as the optimal operating point at the new power Pgenset.
[0044] The method of the invention selects the operating point having the highest efficiency for each power increment,
giving priority to those heat engine speed transitions that have greater efficiency in the transition itself.
[0045] In a preferred embodiment, the method of the invention calculates the efficiency of the transition from a first
angular speed of the heat engine 2 to a second angular speed of the heat engine 2 as a function of at least one of the
following variables: the time that the heat engine 2 needs to perform said transition, the thermal efficiency of the heat
engine 2 when performing said transition, and the fuel consumption of the heat engine 2 when performing said transition,
a weight being assigned to each of them if more than one of said variables is used.
[0046] The values of efficiency of the transition from a first angular speed of the heat engine 2 to a second speed of
the heat engine 2 are saved in 3 matrices. The efficiency of the transition from each of the possible angular speeds of
the heat engine 2 to each of the speeds of said heat engine 2 based on the time needed to perform said transition is
saved in a T matrix. Said efficiency is inversely proportional to the time used by the heat engine 2 to perform the transition.
[0047] The efficiency of the transition from each of the possible angular speeds of the heat engine 2 to each of the
speeds of said heat engine 2 based on the thermal efficiency of the heat engine 2 when performing said transition is
saved in an R matrix.
[0048] The efficiency of the transition from each of the possible angular speeds of the heat engine 2 to each of the
speeds of said heat engine 2 based on the fuel consumption needed to perform said transition is saved in an F matrix.
Said efficiency is inversely proportional to the fuel used by the heat engine 2 to perform the transition.
[0049] The values saved in matrices T, R and F, i.e., the efficiency of the transition from each of the possible angular
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speeds of the heat engine 2 to each of the speeds of said heat engine 2 based on the time that the heat engine 2 needs
to perform said transition, the thermal efficiency of the heat engine 2 when performing said transition, and the fuel
consumption of the heat engine 2 when performing said transition, can be provided by the manufacturer of the heat
engine, although they could also be obtained empirically.
[0050] The efficiency of the transition from the angular speed of the already selected optimal operating point for the
output power Pgenset of the generator set 1 to one of the possible operating points for the immediately greater output
power, i.e., the power Pgenset + ΔP, specifically for the angular speed ωTM_i, of the heat engine 2 could be calculated by
means of Equation 2: 

where wT is the weight assigned to the efficiency in the transition from a first angular speed of the heat engine 2 to a
second angular speed of the heat engine 2 based on the time needed to perform said transition, wR is the weight assigned
to the efficiency in the transition from a first angular speed of the heat engine 2 to a second angular speed of the heat
engine 2 based on the thermal efficiency of the heat engine 2 when performing said transition, and wF is the weight
assigned to the efficiency in the transition from a first angular speed of the heat engine 2 to a second angular speed of
the heat engine 2 based on the fuel consumption used by the heat engine 2 to perform said transition.
[0051] The method of the invention considers in this embodiment three variables for calculating the efficiency of the
transition from an angular speed to another angular speed of the heat engine, however, this choice of variables does
not intend to limit the present invention, and in other embodiments these or other variables considered as being needed
to be taken into account due to their relevance when selecting the optimal operating points could be used, each of them
with the most suitable weight depending on their relevance.
[0052] In the calculation of the efficiency of each possible operating point, the method of the invention assigns in this
embodiment a weight to the efficiency of the generator set 1 at each possible operating point for each output power of
the generator set 1 calculated based on the efficiency of the heat engine 2 and the efficiency of the electric generator
3, and another weight to the efficiency of the transition to the angular speed of the heat engine 2 at each said possible
operating point from the angular speed of the heat engine 2 at the operating point previously selected for the immediately
preceding power of said generator set 1.
[0053] When calculating the efficiency of the generator set 1 at each possible operating point, two factors are taken
into account, the stationary factor associated with the efficiency of the generator set 1 operating at an angular speed,
and the transitory factor associated with shifting from said angular speed to another angular speed.
[0054] The efficiency of the generator set 1 at a possible operating point thereof for an output power Pgenset + ΔP,
specifically for the angular speed ωTM_i of the heat engine 2, could be calculated by means of Equation 3:

where wM is the weight assigned to the stationary factor, i.e., to the efficiency of the generator set 1 calculated based
only on the efficiency of the heat engine 2 and the efficiency of the electric generator 3, i.e., the efficiency saved in the
matrix M, and wX is the weight assigned to the transient factor associated with the transition from the angular speed of
the optimal point at the immediately preceding power Pgenset, to the angular speed ωTM_i of the possible operating point
at the power Pgenset + ΔP.
[0055] The method of the invention obtains the optimal operating points of a generator set 1 offline. Once obtained,
the data relating to said optimal points is stored in data storage means, from which said data could be obtained. Said
data storage means stores the angular speed value of the heat engine 2, the torque value of the electric generator 3
and the output power value of the generator set 1 at the optimal operating points of the generator set 1 which are obtained
by means of the method of the invention.
[0056] The invention also relates to a control system for a generator set 1 comprising a heat engine 2 coupled to an
electric generator 3, said system being arranged in communication with the heat engine 2 and the electric generator 3
of said generator set 1, the control system comprising data storage means in which the angular speed value of the heat
engine 2, the torque value of the electric generator 3 and the output power value of the generator set 1 at the optimal
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operating points of the generator set 1 which are obtained by means of the method of the invention are stored.
[0057] The system is configured for receiving an output power demand to be provided by the generator set 1. Next,
the system selects, from the optimal operating points of the generator set 1 stored in the data storage means, that optimal
point the output power of which corresponds to the demanded power, and determines the angular speed value of the
heat engine 2 and the torque value of the electric generator 3 of said selected optimal point. The system then acts on
the heat engine 2 so that it operates at the angular speed corresponding to the selected optimal point, and on the electric
generator 3 so that it provides the torque corresponding to the selected optimal point.
[0058] The invention also relates to a hybrid vehicle 20 comprising said control system.
[0059] Finally, the invention also relates to a power unit for micronetworks comprising said control system.

Claims

1. Method for obtaining the optimal operating points of a generator set comprising a heat engine (2) coupled to an
electric generator (3), wherein the generator set (1) has a plurality of possible operating points, each operating point
comprising an angular speed of the heat engine (2), a torque of the electric generator (3) and an output power of
the generator set (1), characterised in that it comprises the following steps:

- obtaining all the possible combinations of angular speed of the heat engine (2) and torque of the electric
generator (3) for each output power of the generator set (1),
- calculating the efficiency of the generator set (1) in each of said combinations of angular speed of the heat
engine (2) and torque of the electric generator (3) taking into account the efficiency of the heat engine (2) and
the efficiency of the electric generator (3) at each of said possible operating points of the generator set (1), and
- selecting the optimum combination of angular speed of the heat engine (2) and torque of the electric generator
(3) for each output power of the generator set (1) such that the efficiency of the generator set (1) at each of the
selected operating points is maximum, calculating said efficiency as the sum of the efficiency of the generator
set (1) calculated in the preceding step for each possible operating point of the generator set (1), and the
efficiency of the transition to the angular speed of the heat engine (2) at said operating point from the angular
speed of the heat engine (2) at the operating point previously selected for the immediately preceding power of
said generator set (1).

2. Method according to claim 1, wherein the efficiency of the transition from a first angular speed of the heat engine
(2) to a second angular speed of the heat engine (2) is calculated as a function of at least one of the following variables:

- the time that the heat engine (2) needs to perform said transition,
- the thermal efficiency of the heat engine (2) when performing said transition, and
- the fuel consumption of the heat engine (2) when performing said transition,

a weight being assigned to each calculated efficiency if more than one of said variables is used.

3. Method according to claim 1 or 2, wherein a weight is assigned to the efficiency of the generator set (1) at each
possible operating point for each output power of the generator set (1) calculated based on the efficiency of the heat
engine (2) and the efficiency of the electric generator (3), and another weight is assigned to the efficiency of the
transition to the angular speed of the heat engine (2) at each said possible operating point from the angular speed
of the heat engine (2) at the operating point previously selected for the immediately preceding power of said generator
set (1).

4. Control system for a generator set (1) comprising a heat engine (2) coupled to an electric generator (3), said system
being arranged in communication with the heat engine (2) and the electric generator (3) of said generator set (1),
characterised in that it comprises data storage means in which the angular speed value of the heat engine (2),
the torque value of the electric generator (3) and the output power value of the generator set (1) at the optimal
operating points of the generator set (1) which are obtained by means of the method according to any of claims 1
to 3 are stored, the system being configured for:

- receiving an output power demand to be provided by the generator set (1),
- selecting, from the optimal operating points of the generator set (1) stored in the data storage means, that
optimal point the output power of which corresponds to the demanded power,
- determining the angular speed value of the heat engine (2) and the torque value of the electric generator (3)
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of said selected optimal point,
- acting on the heat engine (2) so that it operates at the angular speed corresponding to the selected optimal
point, and
- acting on the electric generator (3) so that it provides the torque corresponding to the selected optimal point.

5. Hybrid vehicle (20) characterised in that it comprises a control system according to claim 4.

6. Power unit for micronetworks characterised in that it comprises a control system according to claim 4.
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