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METHOD AND APPARATUS HAVING OPERATING MODE

TECHNICAL FIELD

The present disclosure relates to a method and apparatus and particularly, but not
exclusively, to an apparatus and method which operate responsive to commands. Aspects of
the invention relate to a vehicle, a method, to an apparatus, to a system and to computer

software.

BACKGROUND

Vehicles have complex electrical systems often implemented as systems, such as a high-
voltage electrical system in a hybrid vehicle, which include a system controller
communicably linked to one or more sub-controllers, such as device controllers. The system
controller issues requests or commands to the sub-controllers which may instruct the sub-
controllers to, for example, enter a mode of operation to control an associated device to
perform an operation. If a sub-controller encounters an error, then an error message is sent
back to the system controller which takes appropriate action. In a complex system, an
operation performed by one sub-controller may need to be completed before an operation
can successfully be performed by another sub-controller. Thus the system controller must
synchronise the timing of requests to the various sub-controllers in order for a sub-controller
to not determine that an error has been encountered when attempting to perform an
operation before completion of another operation. The requirement for synchronisation by
the system controller increases complexity since the system controller must be aware of

timing constraints of all sub-controllers.

Furthermore, when developing vehicles, it is common to assemble a vehicle system from
multiple parts of sub-systems which may not have been used together before, or where the
system is formed of sub-systems including newly-developed software. In order for the
system to function, it is not necessary for the purpose of development that the system is
entirely functional i.e. during development some partial functionality is acceptable. For
example, where a sub-system is used with a system controller for the purpose of
development, the system controller may not be fully aware of timing constraints of that sub-
system. Therefore an error may be generated by the sub-system which causes the system
as a whole to cease functioning. It is onerous, for the purpose of development, to eliminate
errors by, for example, modifying values or requested modes in the system controller
software to avoid error messages being received.
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It is an object of embodiments of the invention to at least mitigate one or more of the
problems of the prior art.

SUMMARY OF THE INVENTION
Aspects and embodiments of the invention provide a method, an apparatus, a system, a
vehicle and computer software as claimed in the appended claims.

According to an aspect of the invention, there is provided a method, comprising
communicating a request from a first control means to a second control means, and
communicating from the second control means to the first control means a response
indicative that the request cannot currently be satisfied. The indication may not be indicative
of an error. Advantageously, the response informs the first control means of the second
control means not currently being able to support the request, wherein the response may not
cause an error routine to be followed by the first control means.

According to an aspect of the invention, there is provided a method, comprising
communicating, from first control means to a second control means, a first operation request
indicative of the second control means performing a first operation, determining, at the
second control means, whether the first operation can be performed, communicating, if the
operation cannot be performed, from the second control means to the first control means, an
indication that the first operation request cannot currently be satisfied, and continuing, by the
second control means, to attempt to perform the first operation. Advantageously a tolerance
of the first control means may be improved to requesting operations which may not be
supported by the second control means. Advantageously, a timing requirement of the first
control means is reduced. The second control means may, beneficially, perform the
requested operation at an appropriate time.

A method as described above, wherein:

the first control means is a first controller or control unit; and

the second control means is a second controller or control unit. The first and second
controllers may be electrically coupled to communicate.

The second control means may continue to attempt to perform the first operation for a
predetermined period of time. Advantageously the second control means continues to
attempt to perform the first operation, such that if condition(s) preventing performance of the
first operation change, the first operation request is fulfiled. Thus the second control means
is favourably given time to fulfil the first operation request. The method may comprise
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communicating an indication of an error from the second control means if the first operation
cannot be performed on expiry of the predetermined period of time. Advantageously, the
error is only signalled if it is eventually determined that the first operation cannot finally be
performed.

An indication of the error may be outputted from the first control means to an operator.
Advantageously, only when the error is finally signalled is the operator informed.

In an embodiment, the method comprises communicating a second operation request from
the first control means to third control means that is indicative of the third control means
performing a second operation and determining at the third control means that performing
the second operation is dependent on the first operation being performed by the second
control means. Advantageously multiple operation requests may be communicated in a

short period of time, that is before one or more operations have been completed.

The method may comprise communicating the indication that the second operation cannot
currently be performed from the third control means to the first control means, determining at
the third control means that the first operation has been performed by the second control
means and performing the operation at the third control means. Advantageously, the third
control means awaits completion of the first operation without signalling an error, then

performs the second operation when possible.

The second control means may be arranged to control a device such that the first operation
request is a request to enter an identified mode of operation of the device. Advantageously,
the second control means may enter a ‘not capable’ operating mode for the device and wait
until the device is capable of performing the operation, instead of immediately reporting an

error to the first control means.

The method may comprise determining whether the first operation can be performed at the
second control means by the second control means determining whether the mode of
operation is supported by the device or by determining a status of one or more inputs.
Advantageously systems may be assembled from control means not having full
compatibility, such as, although not exclusively, for development purposes.

The method may comprise determining whether the first operation can be performed at the
second control means by determining a status of one or more inputs. The one or more

inputs may be one or more inputs provided to the device. Advantageously the second
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control means may await the one or more inputs having satisfactory values or states to

perform the first operation.

The second control means may be associated with a high voltage (HV) system of an electric
vehicle. Advantageously the first operation associated with the HV system may await being
possible, such as, although not exclusively, a charging of one or more components of the
HV system.

According to another aspect of the invention, there is provided an apparatus comprising
communication means for receiving operation requests and transmitting responses, control
means for determining whether a received operation request can be satisfied, arranging, if
the received communication cannot be satisfied, to cause the communication means to
transmit an indication of the operation request currently not being satisfied and arranging for
the control means to continue to attempt to satisfy the operation request.

An apparatus as described above, wherein:
the communication means is an electrical input; and
the control means comprises a processor. The apparatus may be a controller or

control unit.

The control means may be arranged to continue to attempt to satisfy the operation request
for a predetermined period of time.

The control means may be arranged to cause the communication means to communicate an
indication of an error in dependence on the control means not being able to satisfy the
operation request on expiry of the predetermined period of time.

The apparatus may be arranged to control a device with the operation request being a
request to enter an identified mode of operation of the device.

In an embodiment, the apparatus is arranged to determine whether the mode of operation is
supported by the device and to communicate the indication that the operation request
cannot currently be satisfied.

According to a further aspect of the invention, there is provided a system comprising a first
control means, a second control means communicably coupled to the first control means

such that the first control means is arranged to communicate to the second control means an
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operation request indicative of a first operation to be performed by the second control means
and the second control means is arranged to determine if the operation request can be
currently satisfied and, if not, to communicate to the first control means an indication that the
operation request cannot currently be satisfied, wherein the second control means is
arranged to continue to attempt the operation.

A system as described above, wherein:

the first control means is a first controller; and

the second control means is a second controller. The first and second control means
may be electrically coupled to communicate.

The second control means may be arranged to continue to attempt to perform the operation
for a predetermined period of time.

The second control means may be arranged communicate an indication of an error to the
first control means if the second control means cannot satisfy the operation request on
expiry of the predetermined period of time. The first control means may be arranged to
output an indication of this error or cause an indication of the error to be output to an

operator.

In an embodiment, the system comprises third control means communicably coupled with at
least the first control means. The third control means may be a third controller.

The first control means may be arranged to communicate to the third control means a
second operation request indicative of a second operation, with performance of the second
operation request by the third control means dependent upon the first operation being
performed by the second control means. The third control means may be arranged to
communicate to the first control means an indication that the second operation request
cannot currently be satisfied, to determine that the first operation has been performed by the
second control means, and to perform the second operation.

The second control means may be arranged to control a device such that the first operation
request is a request to enter an identified mode of operation of the device, and determine
whether the mode of operation is supported by the device.



10

15

20

25

30

35

WO 2018/073287 PCT/EP2017/076565

The system may comprise the second control means arranging to determine a status of one
or more inputs, to determine whether the first operation can be performed, wherein the one

or more inputs are one or more inputs provided to the device.

The second control means may be associated with a high voltage system of an electric
vehicle.

According to a still further aspect of the invention, there is provided a vehicle arranged to
perform a method, comprising an apparatus or comprising a system according to an aspect

of the invention.

According to yet another aspect of the invention, there is provided computer software which,
when executed by a computer, is arranged to perform a method according to an aspect of
the invention. This computer software may be stored on a computer readable medium. The
computer software may be tangibly stored on the computer readable medium. The

computer readable medium may be non-transitory.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed
claim or file any new claim accordingly, including the right to amend any originally filed claim
to depend from and/or incorporate any feature of any other claim although not originally

claimed in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more embodiments of the invention will now be described by way of example only,
with reference to the accompanying drawings, in which:

Figure 1 shows a system according to an embodiment of the invention;

Figure 2 shows a controller according to an embodiment of the invention;

Figure 3 shows a method according to an embodiment of the invention;
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Figure 4 shows a method according to another embodiment of the invention; and

Figure 5 shows a vehicle according to an embodiment of the invention.

DETAILED DESCRIPTION

Figure 1 illustrates a system 100 according to an embodiment of the invention. The system
100 may be a system associated with a high-voltage (HV) system of a vehicle, which may be
a hybrid vehicle. The HV system may comprise a HV bus 150 which may operably have a
voltage of 60V or more present thereon. The vehicle may be a wheeled vehicle which is
capable of being propelled, at least partly, by one or more electric machines.

The system 100 comprises a first control means 110 and a second control means 120. In
some embodiments, the system 100 may comprise a third control means 130. It will be
appreciated that the number of control means 110, 120, 130 shown in Figure 1 is not limiting
to embodiments of the invention. The system 100 comprises a communication means 105.
The communication means 105 operably allows the first and second communication means
110, 120 and, in some embodiments the third control means 130, to communicate. In some
embodiments of the invention the communication means 105 allows messages to be
communicated amongst the control means 110, 120, 130. Each message may be
communicated in the form of one or more data packets conveyed by the communication
means 105. The communication means 105 may be a communication bus 105 of the
vehicle. The communication bus 105 may operate according to a predetermined protocol
such as CANBus in some embodiments. In other embodiments the communication bus 105
may be operable according to an IP-based protocol such as Ethernet or another protocol
such as Flex Ray. It will be appreciated that other protocols may be envisaged.

Figure 2 schematically illustrates an example construction of the first control means 110. It
will be appreciated that the second and third control means 120, 130 may have identical or
similar constructions. The first control means 110 may be a system controller or system
control unit 110. The second and third control means 120, 130 may similarly be second and
third controlllers or control units 120, 130.

The first control unit 110 comprises a processing means 200, communication means 210,
and memory means 220. The processing means 200 may be one or more processors 200
which operably execute computer executable instructions which may be stored in the

memory means 220. The memory means 220 may be one or more memory devices and
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may comprise one or both of Read Only Memory ROM or Random Access memory (RAM).
The communication means 210 may be a communication device 210. The communication
device 210 is interfaced to the communication bus 105 of the system 100. The
communication device 210 is operable according to the communication protocol of the
communication bus 105, such as Ethernet etc. The communication device 210 is
communicably coupled to the processor 200 to send and receive data to and from the
processor external to the first control unit 110, such as with the second and third control
units 120, 130.

The first control unit 110 may be a system control unit 110. The system control unit 110 is
responsible for managing operation of the system 100. In particular, the system control unit
110 is operable to issue requests to other components of the system 100, such as the
second and third control units 120, 130. Each request may identify the intended recipient(s)
i.e. the one or more entities to which the request is addressed, such as one or more of the
second control unit 120 and the third control unit 130 in Figure 1. The request may instruct
the recipient to enter an identified mode of operation, configure the recipient or instruct the
recipient to control an associated device according to the request i.e. to control the device to
perform an operation as identified in the request. It will be appreciated that other requests
may be envisaged.

The system control unit 110 is further arranged to receive responses other components of
the system 100, such as from the second and third control units 120, 130. Thus it will be
appreciated that communication means of the second and third control units 120, 130
receive the requests from the system control unit 110 and send responses thereto.

The response may be indicative of the respective control unit 120, 130 having performed an
operation corresponding to the request issued by the system control unit 110. The response
may also be indicative of an error or fault associated with the respective control unit 120,
130. For example, the second control unit 120 having detected a fault condition. In
embodiments of the invention the response may be indicative of a component of the system
100, such as one of the second and third control units 120, 130, not currently being capable
of performing the requested operation. In embodiments of the invention the system control
unit 110 does not treat such a response as being indicative of an error or fault with the
sender. Such a response will be referred to as a ‘not capable’ response. Instead the ‘not
capable’ response is indicative of the sender, such as the second control unit 120, not being
able to fulfil the instructed request at the present time, as will be explained. The sender may
become able to fulfil the instructed request at a later time, thus the not capable response
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may not be deemed to be indicative of a fault or error. Whilst the control unit is waiting to
perform the requested operation, it may be considered to be in a ‘not capable’ operating

mode.

In some instance, the system control unit 110 may issues a plurality of requests
simultaneously, or at least within a short period of time, to multiple components of the
system 100. Some of the operations instructed by said requests may be inter-dependent i.e.
an operation performed by one component, such as the second control unit 120, may
require that an operation be previously performed i.e. completed by another component of
the system, such as the third control unit 130. In this instance the not capable response
may indicate that the second control unit 120 is waiting to perform the requested operation.

One or more control units in the system 100 may be associated with a respective device
125, 135. The HV bus 150 may comprise one or more electrical conductors for providing HV
electrical supply to one or more devices. In the embodiment illustrated in Figure 1 the HV
bus 150 is associated with first and second devices 125, 135. The first device 125 may be,
for example, an interlock device 125 for controlling the voltage present on the HV bus 150.
The second device 135 may be, for example, a DCDC convertor 135. The DCDC convertor
135 is responsible for providing a DC voltage supply of a different DC voltage than provided
by the HV bus 150. For example, the DC voltage supply may be provided to power
electronics, such as comprising an inverter, driving an electric machine (not shown) of the
vehicle which may be associated with a drivetrain of the vehicle to operate, at least during
some periods, as an electric motor. It will be appreciated that not every control unit in the
system may be associated with a device. At least some control units are provided with one
or more inputs 140, 160 indicative of one or more conditions. For example, an input 140
may be provided to the second control unit 140 indicative of a status of a HV battery. The
third control unit 130 may be provided with an input 160 indicative of a voltage on the HV
bus 150. One or both of the second and third control units 120, 130 may be arranged to
determine whether the requested operation can be performed in dependence on the one or
more inputs 140, 160. In embodiments of the invention, for example the second control unit
120 may determine whether it, or the associated device 125, is not capable of fulfilling a
received request in dependence on the one or more inputs 140. Therefore the ‘not capable’
response may be transmitted from the second control unit 120 in dependence on the one or
more inputs 140. Similarly the third control unit 130 may determine if a request can be
fulfilled on the basis of its one or more inputs 160. It will be appreciated that a plurality of
inputs may be provided to one or more control units 120, 130 of the system 100.
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A method 300 which may be performed by the system 100 is illustrated in Figure 3 which will
be described with reference particularly to Figure 1.

In step 310 a request is communicated. In particular, in some embodiments, the system
control unit 110 is arranged to communicate the request to another component of the
system. Step 310 may comprise the first control unit 110 transmitting the request. The
request may be communicated to the second control unit 120 via the communication bus
105 whereupon it is received. The request may be an operation request indicative of a first
operation to be performed by the second control unit 120. The operation may be the second
control unit 120 entering a mode or configuration state identified within the request. The
operation request may be an operation to be performed by the device 125 associated with
the second control unit 120, such as a request for the electric machine to operate as an
electric motor, for example. It will be appreciated that the request may be communicated to
the third control unit 130 in step 310. It will also be appreciated that the request may be
communicated to a plurality of recipients, such as the second and third control units 120,
130 to perform the same operation,

In step 320 the one or more recipients of the request are arranged to determine if the
request can be satisfied. For example, the second control unit 120 is arranged to determine
if the request received in step 310 can be satisfied at the present time. In step 320 the
determination may be performed on the basis of one or more of the one or more inputs 140
to the second control unit 120, a current state of the second control unit 120 or a current
state of the device 125 associated with the second control unit 120, such as the DCDC

convertor.

If the request can be satisfied, such as a requested mode of operation being entered, or an
operation being performed by the second control unit 120 or associated device 125, then the
method 300 moves to step 340 and the requested operation is performed.

If, however, the request cannot currently be satisfied, then method moves to step 330. Step
330 is indicative of at least some of the one or more recipients of the request not being able
to fulfil the request at the present time.

In step 330 a not capable response is communicated to the origin of the request, such as the
system control unit 110 in Figure 1. The not capable response may be a message
communicated via the communication bus 105. The not capable response provides an
indication that the requested operation cannot currently be satisfied. The not capable

10
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response is not an error message indicative of a fault or error condition of the second control
unit 120 or associated device 125, but is indicative of, at least temporary, non-fulfilment of
the request.

The method 300 then returns to step 320, wherein it is again determined if the request can
be satisfied. Thus, in the example of Figure 1, the second control means 120 is arranged to
continue to attempt to perform the operation after having communicated the not capable
response. It will be appreciated that a delay period may be introduced between steps 330
and 320 i.e. the method loops, in some embodiments, with a predetermined delay, between
steps 320 and 330 if the request cannot be fulfilled. In further iterations of step 330 further
not capable responses may be communicated to the system control unit 110, although in
other embodiments only one not capable response may be sent in step 330 to the system
control unit 110.

In some embodiments, the method comprises a step 350 interposing steps 330 and 320 in
which it is determined whether a predetermined period of time has elapsed. The
predetermined period of time may be determined from a time of receiving the request in step
310 to a time at which step 350 is performed. Thus step 350 acts as a timeout for the not
capable response. If the predetermined period of time has elapsed then the method moves
to step 360. If, however, the predetermined time has not elapsed, then the method returns
to step 320, as described above.

In step 360 an error response indicative of an error or fault is communicated. The response
may be communicated from the second control unit 120 to the system control unit 110 in
step 360 in the example of Figure 1. The error response signals to the system control unit
110 that the second control unit 120 has not been able to fulfil the request. The sender of
the error response may not continue to perform the requested operation after sending the
error response. As a result, the system control unit 110 is informed that an error state exists
in the system 100. As a result, the system control unit 110 may output an indication of the
error state. The indication may be output to an operator such as an occupant or driver of the
vehicle. The vehicle may also enter a failsafe or ‘limp’ operating mode as a result.

Figure 4 illustrates a further method 400 according to an embodiment of the invention. The
method 400 has similarity to the method 300 described above and a consistent numbering of
steps is used for clarity. Unless otherwise described, steps have the same function as
described above. In the method of Figure 4, a plurality of request are sent substantially
simultaneously, wherein the operations indicated in at least some of the requests require

11
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completion of operations indicated in other requests. As a result, one or more control units
in the system 100 respond with a not capable response, at least initially. Other control units
may be able to begin to fulfil their requested operation and, on completion, this allows the
not capable control units to being to fulfil their requested operations. Thus the system
control unit 110 is not required to synchronise the transmission of requests within the system
100 as the not capable state 430 allows control units within the system to await the
completion of operations by other control units before commencing their requested
operations.

Referring to Figure 4, in step 410 a first request is communicated to one control unit, such as
the third control unit 130 as described above. In some embodiments, the third control unit
130 is associated with the DCDC convertor 135. The first request may request that the
DCDC convertor 135 provides a DC voltage, such as to the electric machine of the vehicle,
which is different to the DC voltage on the HV bus 150, although it will be appreciated that
this is not limiting.

In step 415 a second request is communicated to another control unit, such as the second
control unit 120. In some embodiments, the second control unit 120 is associated with the
interlock device 125. The second request may request that the interlock device 125 is
operable to cause the HV voltage to be present on the HV bus 150 i.e. that the HV bus 150
goes from a non-operational state or low-voltage state to a high-voltage state. It will be
appreciated that it is necessary for the HV bus 150 to have the high-voltage present thereon
for the DCDC convertor 135 to operate. It will be appreciated that steps 410 and 415 may
be performed in a different order to that illustrated and may be performed simultaneously or
substantially simultaneously.

In step 420 each of the second and third control units 120, 130 determines if it is capable to
perform the requested operation. For each unit 120, 130 step 420 may be performed
independently and substantially simultaneously i.e. in parallel. For the second control unit
120 the determination is positive in step 420, thus the method as executed by the second
control unit 120 moves to step 440 where the requested operation is performed, which in the
example is to control the interlock device 125 to increase the voltage on the HV bus 150.
This operation may take a period of time, even if relatively short, for the operation to
complete i.e. while the voltage on the HV bus 150 rises, for example due to capacitance of
the HV bus 150 and connected devices.

12
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Meanwhile, step 420 being performed by the third control unit 130 is determined to be
negative owing to the input 160 to the third control unit 130 indicating that the voltage on the
HV bus is not sufficient for the requested operation. Thus the third control unit 130 moves to
step 430 where the not capable response is sent to the system control unit 110, which is not
considered as an error, and only indicative of a temporary condition. The third control unit
130 repeats steps 420-430 whilst the voltage on the HV bus 150 rises, as indicated to third
control unit 130 by input 160. The time in step 450, in some embodiments, is selected to
allow the requested operation to complete under normal conditions. In some embodiments,
step 450 utilises a different time period for each requested operation, such that an
appropriate time period is used for each operation to complete. Once step 420 is
determined to be positive by the third control unit 130 i.e. once the HV bus 150 is at a
sufficient voltage, the third control unit 130 moves to step 440 where the third control unit
130, in this example, controls the DCDC convertor 135 to provide the output DC voltage.
Thus it can be appreciated that a requirement for the system control unit 110 to synchronise
the communication of requests to the second and third control units 120, 130 is reduced by
the use of not capable messages. In other words, it is not necessary for the system control
unit 110 to determine that the second control unit 120 has successfully performed its
requested operation before requesting the third control unit 130 to perform an operation. In
this way, operation of the system control unit 110 may be simplified.

Figure 5 illustrates a vehicle 500 according to an embodiment of the invention. The vehicle
may be arranged to perform a method according to an embodiment of the invention, such as
shown in Figure 3 or 4. The vehicle 500 may alternatively or additionally comprising an
apparatus according to an embodiment of the invention, such as the system control unit 110
or one both of the second and third control units 120, 130. The vehicle 500 may comprise a
system 100 according to an embodiment of the invention, such as illustrated in Figure 1.

It will be appreciated that embodiments of the present invention can be realised in the form
of hardware, software or a combination of hardware and software. Any such software may
be stored in the form of volatile or non-volatile storage such as, for example, a storage
device like a ROM, whether erasable or rewritable or not, or in the form of memory such as,
for example, RAM, memory chips, device or integrated circuits or on an optically or
magnetically readable medium such as, for example, a CD, DVD, magnetic disk or magnetic
tape. It will be appreciated that the storage devices and storage media are embodiments of
machine-readable storage that are suitable for storing a program or programs that, when
executed, implement embodiments of the present invention. Accordingly, embodiments
provide a program comprising code for implementing a system or method as claimed in any
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preceding claim and a machine readable storage storing such a program. Still further,
embodiments of the present invention may be conveyed electronically via any medium such
as a communication signal carried over a wired or wireless connection and embodiments

suitably encompass the same.

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed, may
be combined in any combination, except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, abstract
and drawings), may be replaced by alternative features serving the same, equivalent or
similar purpose, unless expressly stated otherwise. Thus, unless expressly stated otherwise,
each feature disclosed is one example only of a generic series of equivalent or similar

features.

The invention is not restricted to the details of any foregoing embodiments. The invention
extends to any novel one, or any novel combination, of the features disclosed in this
specification (including any accompanying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any method or process so disclosed. The
claims should not be construed to cover merely the foregoing embodiments, but also any
embodiments which fall within the scope of the claims.
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CLAIMS

A method, comprising:

communicating, from a first control means to a second control means, a first

operation request indicative of the second control means performing a first operation;

determining, at the second control means, whether the first operation can be
performed,;

communicating, if the operation cannot be performed, from the second control
means to the first control means, an indication that the first operation request cannot
currently be satisfied; and

continuing, by the second control means, to attempt to perform the first
operation.

The method of claim 1, wherein the second control means continues to attempt to
perform the first operation for a predetermined period of time.

The method of claim 2, comprising:

communicating an indication of an error from the second control means if the

first operation cannot be performed on expiry of the predetermined period of time.

The method of claim 3, comprising outputting, from the first control means, an
indication of the error to an operator.

The method of any preceding claim, comprising:

communicating, from the first control means to a third control means, a
second operation request indicative of the third control means performing a second
operation;

determining, at the third control means, that performing the second operation
is dependent upon the first operation being performed by the second control means;
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10.

11.

communicating, from the third control means to the first control means, the

indication that the second operation cannot currently be performed;

determining, at the third control means, that the first operation has been
performed by the second control means; and

performing the operation at the third control means.

The method of any preceding claim, wherein the second control means is arranged to
control a device, and the first operation request is a request to enter an identified
mode of operation of the device.

The method of claim 6, wherein the determining, at the second control means,
whether the first operation can be performed comprises the second control means
determining whether the mode of operation is supported by the device.

The method of any preceding claim, wherein the determining, at the second control
means, whether the first operation can be performed comprises determining a status

of one or more inputs.

The method of claim 8 when dependent upon claim 5 or 6, wherein the one or more
inputs are one or more inputs provided to the device.

The method of any preceding claim, wherein the second control means is associated
with a high voltage system of an electric vehicle.

An apparatus, comprising:

communication means for receiving operation requests and transmitting

responses thereto;

control means for determining whether a received operation request can be

satisfied;

wherein the control means is arranged, if the received operation request
cannot be satisfied, to cause the communication means to transmit an indication of
the operation request currently not being satisfied, and the control means is
arranged to continue to attempt to satisfy the operation request.
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12.

13.

14.

15.

16.

17.

18.

The apparatus of claim 11, wherein the control means is arranged to continue to
attempt to satisfy the operation request for a predetermined period of time.

The apparatus of claim 12, wherein the control means is arranged to cause the
communication means to communicate an indication of an error in dependence on
the control means not being able to satisfy the operation request on expiry of the
predetermined period of time.

The apparatus of any of claims 11 to 13, wherein the apparatus is arranged to control
a device, and the operation request is a request to enter an identified mode of
operation of the device.

The apparatus of claim 14, wherein the apparatus is arranged to determine whether
the mode of operation is supported by the device and to communicate the indication
that the operation request cannot currently being satisfied in dependence thereon.
A system, comprising:

first control means; and

second control means, communicably coupled to the first control means;

wherein the first control means is arranged to communicate to the second

control means an operation request indicative of a first operation to be performed by
the second control means; and

the second control means is arranged to determine if the operation request
can be currently be satisfied and, if not, to communicate to the first control means an
indication that the operation request cannot currently be satisfied, wherein the

second control means is arranged to continue to attempt to perform the operation.

The system of claim 16, wherein the second control means is arranged to continue to
attempt to perform the operation for a predetermined period of time.

The system of claim 17, wherein the second control means is arranged to

communicate an indication of an to the first control means if the second control
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19.

20.

21.

22.

23.

24.

25.

means cannot satisfy the operation request on expiry of the predetermined period of

time.

The system of claim 18, wherein the first control means is arranged to output an
indication of the error.

The system of claim 18 or 19, wherein the first control means is arranged to cause an
indication of the error be output to an operator.

The system of any of claims 16 to 20, comprising:

third control means communicably coupled with at least the first control

means;

wherein the first control means is arranged to communicate to the third
control means a second operation request indicative of a second operation,
wherein performance of the second operation request by the third control means is
dependent upon the first operation being performed by the second control means;

wherein the third control means is arranged to communicate to the first
control means, an indication that the second operation request cannot currently be
satisfied, to determine that the first operation has been performed by the second
control means, and to perform the second operation.

The system of any of claims 16 to 21, wherein the second control means is arranged
to control a device, and the first operation request is a request to enter an identified
mode of operation of the device.

The system of claim 22, wherein the second control means is arranged to determine
whether the mode of operation is supported by the device.

The system of any of claims 16 to 23, wherein the second control means is arranged
to determine a status of one or more inputs to determine whether the first operation

can be performed.

The system of claim 24 when dependent upon claim 22 or 23, wherein the one or

more inputs are one or more inputs provided to the device.
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26.

27.

28.

29.

30.

The system of any of claim 16 to 25, wherein the second control means is associated
with a high voltage system of an electric vehicle.

A vehicle arranged to perform a method as claimed in any of claims 1 to 10, or
comprising an apparatus as claimed in any of claims 10 to 15, or a system as
claimed in any of claims 16 to 26.

Computer software which, when executed by a computer, is arranged to perform a
method according to any of claims 1 to 10.

The computer software of claim 28 stored on a computer readable medium.

A method, apparatus, system or computer software substantially as described
hereinbefore with reference to the accompanying drawings.
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