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SYSTEMS AND METHODS FOR MANAGING HORTICULTURAL LOAD SHEDDING

@ The present technigues generally concern technigues for managing horticultural load shedding. A system includes
a plurality of horticultural light sources powered by an electrical utility, the plurality of horticultural light sources
being disposed in a horticultural structure to irradiate at least one plant or crop; a control module in data
communication with the electrical utility, the control module being adapted to receive information associated with at
least one load shedding event and, in response thereto, produce a control signal; and a rendering module adapted
to receive and process the control signal; and send illumination instructions to the plurality of horticultural light
sources to adjust an emission profile of the plurality of horticultural light, thereby mitigating potentially negative
effects on said at least one plant or crop growth. A method is also provided.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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SYSTEMS AND METHODS FOR MANAGING
HORTICULTURAL LOAD SHEDDING

TECHNICAL FIELD

The technical field generally relates to horticultural lighting, and more particularly

concerns systems and methods for managing horticultural load shedding.
BACKGROUND

Artificial light sources may be used in horticulture or agriculture to assist or promote
the growth of plants or crops, which may be particularly useful in a horticultural
structure such as a greenhouse.

The horticultural structures are generally equipped with a plurality of horticultural
lighting apparatuses connected to an electrical grid. The operation of the
horticultural light sources may have undesired impacts on the electrical grid. For
example, horticultural structures may consume a significant quantity of electricity
at moments or periods during which electrical power may be required for other
applications such as, for example, individuals’ needs. These impacts are typically

monitored and controlled by the electrical utility.

There remains a need for systems and methods that can provide improvements in
methods and systems for controlling horticultural lighting sources in the context of

electrical load shedding.
SUMMARY

The present techniques generally concern systems and methods for managing
horticultural load shedding. Horticultural load shedding may potentially have a
negative impact on crops or plants growth. The techniques provided herein include
an architecture enabling load-balancing, preventive mitigation and/or palliative
mitigation of electrical utility load shedding events for horticultural lighting or

horticultural light sources, which may be disposed across multiple sites, but may
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be operated within a same electrical utility network. The techniques described
herein allow reducing, mitigating, or eliminating the negative effects generally
associated with load shedding for the horticultural producers, while allowing better

energy management for the electrical utility.

In accordance with an aspect, there is provided a system for managing horticultural

load shedding, the system including:

a plurality of horticultural light sources powered by an electrical utility, the
plurality of horticultural light sources being disposed in a horticultural
structure to irradiate at least one plant or crop;

a control module in data communication with the electrical utility, the control
module being adapted to receive information associated with at least one

load shedding event and, in response thereto, produce a control signal; and
a rendering module adapted to:
receive and process the control signal; and

send illumination instructions to the plurality of horticultural light sources
to adjust an emission profile of the plurality of horticultural light sources,
thereby mitigating potentially negative effects on said at least one plant

or crop growth.

In some embodiments, the rendering module is further adapted to receive at least

one lighting scenario.

In some embodiments, the rendering module is further adapted to receive a power
consumption profile associated with each of the horticultural light sources.

In some embodiments, the emission profile includes spectral properties of each of

the horticultural light sources.
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In some embodiments, the emission profile includes intensity properties of each of

the horticultural light sources.

In some embodiments, the emission profile includes an on/off status of each of the

horticultural light sources.

In some embodiments, the information associated with said at least one load

shedding event is representative of an expected load shedding event.

In some embodiments, the information associated with said at least one load
shedding event is further representative of a timing and a duration of the expected
load shedding event.

In some embodiments, the control module is configured to produce a notification
upon reception of the information associated with said at least one shedding event.

In some embodiments, the control module is configured to determine a probability

of the expected load shedding event.

In some embodiments, the illumination instructions are based on at least one

integral indicator.
In some embodiments, the illumination instructions cause a gradual load flattening.

In some embodiments, the illumination instructions cause an instantaneous or an
almost-instantaneous load flattening.

In accordance with an aspect, there is provided a method for managing

horticultural load shedding, the method including:

receiving information associated with at least one load shedding event from
an electrical utility, the electrical utility being configured to power a plurality
of horticultural light sources and, in response thereto, produce a control

signal; and

receiving and processing the control signal; and
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sending illumination instructions to the plurality of horticultural light sources
to adjust an emission profile of the plurality of horticultural light sources,
thereby mitigating potentially negative effects on said at least one plant or

crop growth.

In some embodiments, the emission profile includes spectral properties of each of

the horticultural light sources.

In some embodiments, the emission profile includes intensity properties of each of

the horticultural light sources.

In some embodiments, the emission profile includes an on/off status of each of the

horticultural light sources.

In some embodiments, the information associated with said at least one load

shedding event is representative of an expected load shedding event.

In some embodiments, the information associated with said at least one load
shedding event is further representative of a timing and a duration of the expected

load shedding event.

In some embodiments, the method further includes determining a probability of the

expected load shedding event.

In some embodiments, the illumination instructions are based on at least one

integral indicator.
In some embodiments, the illumination instructions cause a gradual load flattening.

In some embodiments, the illumination instructions cause an instantaneous or an
almost-instantaneous load flattening.

Other features and advantages of the method and system described herein will be
better understood upon a reading of preferred embodiments thereof with reference
to the appended drawings. Although specific features described in the above
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summary and in the detailed description below may be described with respect to
specific embodiments or aspects, it should be noted that these specific features

can be combined with one another unless stated otherwise.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates an embodiment of a system for managing horticultural load
shedding.

Figure 2 illustrates another embodiment of a system for managing horticultural load

shedding.

Figure 3 shows an interaction between a fixed spectrum lamp and a variable

spectrum lamp, in accordance with one embodiment.

Figure 4 shows an interaction between a variable spectrum lamp and three

dimmable fixed spectrum lamps, in accordance with one embodiment.

Figure 5 is an illustration of an embodiment in which the load shedding events are
scheduled or implemented according to a predetermined schedule.

Figure 6 shows preventive and palliative mitigation load shedding events, in

accordance with one embodiment.
Figure 7 illustrates an example of horticultural load shedding management.
Figures 8 to 10 show examples of potential effects of a load shedding event.

Figure 11 illustrates another embodiment of a system for managing horticultural

load shedding.
Figure 12 shows an embodiment of a load-shedding smart lighting scenario.
DETAILED DESCRIPTION

In the present description, similar features in the drawings have been given similar

reference numerals. To avoid cluttering certain figures, some elements may not
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have been indicated if they were already identified in a preceding figure. It should
also be understood that the elements of the drawings are not necessarily depicted
to scale, since emphasis is placed on clearly illustrating the elements and
structures of the present embodiments. Furthermore, positional descriptors
indicating the location and/or orientation of one element with respect to another
element are used herein for ease and clarity of description. Unless otherwise
indicated, these positional descriptors should be taken in the context of the figures
and should not be considered limiting. More particularly, it will be understood that
such spatially relative terms are intended to encompass different orientations in
the use or operation of the present embodiments, in addition to the orientations

exemplified in the figures.

» U

The terms “a”, “an” and “one” are defined herein to mean “at least one”, that is,

these terms do not exclude a plural number of items, unless stated otherwise.

Terms such as “substantially”, “generally” and “about’, that modify a value,
condition or characteristic of a feature of an exemplary embodiment, should be
understood to mean that the value, condition or characteristic is defined within
tolerances that are acceptable for the proper operation of this exemplary

embodiment for its intended application.

Unless stated otherwise, the terms “connected” and “coupled”, and derivatives and
variants thereof, refer herein to any structural or functional connection or coupling,
either direct or indirect, between two or more elements. For example, the
connection or coupling between the elements may be acoustical, mechanical,
optical, electrical, thermal, logical, or any combinations thereof.

The terms “match”, “matching” and “matched” are intended to refer herein to a
condition in which two elements are either the same or within some predetermined
tolerance of each other. That is, these terms are meant to encompass not only
‘exactly” or “identically” matching the two elements but also “substantially”,
“approximately” or “subjectively” matching the two elements, as well as providing
a higher or best match among a plurality of matching possibilities.
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In the present description, the expression “based on” is intended to mean “based
at least partly on”, that is, this expression can mean “based solely on” or “based
partially on”, and so should not be interpreted in a limited manner. More
particularly, the expression “based on” could also be understood as meaning
“‘depending on”, “representative of’, “indicative of’, “associated with” or similar
expressions.

The term “computer” (or “computing device”) is used to encompass computers,
servers and/or specialized electronic devices which receive, process and/or
transmit data. Computers are generally part of “systems” and include processing
means, such as microcontrollers and/or microprocessors, CPUs or are
implemented on FPGAs, as examples only. The processing means are used in
combination with storage medium, also referred to as “memory” or “storage
means”. Storage medium can store instructions, algorithms, rules and/or data to
be processed. Storage medium encompasses volatile or non-volatile/persistent
memory, such as registers, cache, RAM, flash memory, ROM, as examples only.
The type of memory is, of course, chosen according to the desired use, whether it
should retain instructions, or temporarily store, retain or update data.

One skilled in the art will therefore understand that each such computer typically
includes a processor (or multiple processors) that executes program instructions
stored in the memory or other non-transitory computer-readable storage medium
or device (e.qg., solid state storage devices, disk drives, etc.). The various functions,
modules, services, units or the like disclosed hereinbelow can be embodied in such
program instructions, and/or can be implemented in application-specific circuitry
(e.g., ASICs or FPGAs) of the computers. Where a computer system includes
multiple computers these devices can, but need not, be co-located. In some
embodiments, a computer system can be a cloud-based computing system whose
processing resources are shared by multiple distinct business entities or other

users.
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It should be noted that, in the context of the current disclosure, the expression
‘plants or crops” may encompass a broad variety of multicellular organisms,
including photosynthetic eukaryotes. Non limitative examples of plants or crops are
seedlings, ornamental crops, ornamental plants, plugs, liners, fruits, small fruits,
vegetables, leafy greens, herbs, young plants, high-value crops, and many others.
The plants or crops may be produced for human food, non-human food or non-
food applications. The growing process of the plants or crops generally includes a
plurality of subsequent plant growth stages, such as, for example, seed
germination (or “sprout”), seedling, vegetative, bud stage (or “budding®), flowering
and ripening. It should be understood that, in the present description, the plants or
crops can be at any one of the plant growth stages or at a transition between any

two subsequent growth stages.

The expression “horticultural light”, synonyms and derivatives thereof will be used
throughout the present disclosure, and refers to the use of optical techniques,
systems, and methods for assisting, maintaining, stimulating and/or optimizing
plants or crops growth. The horticultural light may irradiate or illuminate the plants
or crops during any one of the plant growth stages. The horticultural light, which is
the light generated by the horticultural lighting apparatus, may be produced or
generated using an artificial light source or similar devices, apparatuses, and
systems. Non-limiting examples of artificial light sources include incandescent light
sources, fluorescent light sources, high-intensity discharge (HID) light sources
such as mercury vapor, metal halide (MH), high-pressure sodium (HPS) and low-
pressure sodium (LPS) light sources, solid-state light sources including LED light
sources, and laser sources. The horticultural light is associated with an illumination
spectrum or profile. In some implementations, the horticultural light produced by
the horticultural lighting apparatus have a profile substantially similar to light
reaching the crop or plant. The expression “illumination spectrum” is used to
broadly refer to the spectral power distribution of an illumination. The illumination
spectrum can represent the distribution of power radiated per unit area and per
unit wavelength or frequency over a spectral region of the electromagnetic
spectrum. It should be noted that using horticultural light may be used to irradiate
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or illuminate plants or crops growing in a horticultural structure providing regulated
climatic conditions to the plants or crops. Nonlimitative examples of horticultural

structures include greenhouse, glasshouse and hothouse.

In the present description, the terms “light” and “optical’, and variants and
derivatives thereof, are used to refer to radiation in any appropriate region of the
electromagnetic spectrum. The terms “light” and “optical” are therefore not limited
to visible light, but can also include, without being limited to, the infrared and
ultraviolet regions. For example, in some implementations, the present techniques
can be used with electromagnetic signals having wavelengths ranging from about
250 nm to about 2500 nm. However, this range is provided for illustrative purposes
only and some implementations of the present techniques may operate outside
this range. Also, the skilled person will appreciate that the definition of the
ultraviolet, visible and infrared ranges in terms of spectral ranges, as well as the
dividing lines between them, can vary depending on the technical field or the
definitions under consideration, and are not meant to limit the scope of applications

of the present techniques.

The expressions “natural light” or “natural light conditions” generally refer to light
having spectral characteristics corresponding or similar to those of sunlight,
moonlight or starlight. The spectral profile of natural light, particularly sunlight,
varies as a function of geographic location, time of day, time of year, weather,
cloud coverage, and several other factors. Several standards are known in the art
to provide a spectral reference for natural light. For example, the Commission
internationale de I'éclairage (CIE) has established the D series of well-defined
daylight standard illuminants representing natural light under different conditions.
One well-known standard is CIE Standard llluminant D65, which is a daylight
illuminant that intends to represent the average midday light in Western or Northern
Europe. Other examples of CIE Standard llluminants for daylight include the D50,
D55, and D75 standard illuminants. Sunlight, which refers to the total spectrum of
electromagnetic radiation emitted by the Sun and reaching the Earth, has a broad

spectral range including ultraviolet radiation, visible light, and infrared radiation.



10

15

20

25

30

10

Accordingly, standard illuminants extend within the solar radiation spectrum. For
example, Standard llluminant D65 extends from 300 nm to 830 nm. Non-limiting
examples of natural light sources include sunlight, moonlight, starlight, twilight,
lightning, and firelight.

In the present description, the term “solid-state light emitter” refers to any light-
emitting device that converts electrical energy into electromagnetic radiation
through the recombination of electronic carriers (i.e., electrons and holes) in a light
emitting layer or region. The emitting layer or region can include, but is not limited
to, silicon, silicon carbide, gallium nitride and/or other semiconductor materials,
and may or may not include a substrate such as sapphire, silicon, silicon carbide
and/or other microelectronic substrates. The solid-state light emitters can include
both inorganic and organic light emitters, many of which are known to the skilled
person and need not be described in detail herein. Non-limiting examples of types
of solid-state light emitters include semiconductor light-emitting diodes (LEDs),
semiconductor laser diodes, vertical cavity surface emitting lasers (VCSELS), other
semiconductor light emitting devices or lamps, organic light-emitting diodes
(OLEDSs), and polymer light-emitting diode (PLEDS).

The expression “lighting scenario” is understood to refer to the generation of light,
such as for illuminating purposes, according to predetermined optical
characteristics (e.g., spectral content, intensity, polarization) that vary or evolve
over time during a given time period. The optical characteristics of the generated
light may correspond to or emulate those of natural lighting conditions. The natural
light may emulate or be inspired from the actual light conditions experienced at a
specific geographical location, date and time. Itis appreciated that devising lighting
scenarios that combine natural light conditions corresponding to different
geographical locations is possible in some applications {e.g., a scenario could be
build using sunrise, midday and sunset conditions corresponding to three distinct
locations on Earth, at the same or different dates). In other embodiments, however,
the natural light conditions may be different from real life conditions on Earth. By

way of example, the spectrum of natural light generated according to the method
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described herein may differ from an actual spectral content of sunlight due to the
absence of spectral components which are undesired or unnecessary in a given
application context, or conversely by the enhancement or addition of wavelengths
then are considered advantageous or required. The present techniques may rely
on the use of solid-state light emitters. The solid-state light emitters can be driven
to produce the lighting scenario using sets of control parameters. |t should be noted
that a plurality of lighting scenarios may be combined to collectively determine a
‘recipe” or a “recipe bundle”. The recipe or the recipe bundle refers to a sequence

of lighting scenarios.

In some embodiments, the lighting scenario may emulate lighting conditions over
the course of a day, from dawn to dusk, or over a portion of a day. Indeed, the
spectral contents of light reaching a particular location on earth from the Sun is not
constant as the day progress. In some instances, it can be customary to
characterize natural light according to its Correlated Color Temperature (CCT)
value, expressed in Kelvin (K). By convention, the CCT is defined by the CIE as
“the temperature of the Planckian radiator whose perceived color most closely
resembles that of a given stimulus at the same brightness and under specified
viewing conditions” (CIE/IEC 17.4:1987, International Lighting Vocabulary). Lower
CCT values correspond to “warmer” light. Hence, a day with a clear blue sky can
begin at dawn with light in a warm CCT spectrum range, such as between 1500K
and 3000K, then progress to about 5000K to 7500K at mid-day and return to the
1500K to 3000K range towards dusk. In horticultural or agricultural applications,
the light conditions in a region of the world from which a cultivated produce
originates or where this produce is known to thrive can be emulated (e.g., growing
tomatoes using light conditions from a sunny day in June in Tuscany). In other
examples, the lighting conditions may be adapted in view of observations or
discoveries regarding optimal or enhanced lighting conditions for growing a given
agricultural output, such as for example to follow the McCree Curve, which
represents the average photosynthetic response of plants to light energy.
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Most controlled environment horticultural production facilities, such as vertical
farming and greenhouses, consume significant amount of electricity from the grid
to which they are connected. This consumption of electricity is typically largely

directed toward artificial lighting and/or electrical heating purposes.

Much like other industrial clients, horticultural production facilities are subjected to
constraints related to the management of the electrical grid by their utility company

(e.g., electricity or power providers).

For instance, certain electrical utility companies may have industrial programs, with
different incentives, such as special electricity tariffs, aimed at encouraging lower
energy use at certain time or period of the day and/or night, during specific
seasons, or at least portions thereof. For instance, in northern colder countries, the
electrical utility typically wants to encourage its industrial users to lower their power
consumption during late afternoon and early evening, a period during which people
returning home can create an increased solicitation of the electrical grid.

In other situations, the electrical utility may temporarily interrupt the delivery of
electricity to its industrial consumers to maintain the integrity of the electric grid
and to prevent catastrophic grid failures and extended outages. This technique is
commonly referred to as “load shedding”.

Load shedding may occur if there is a shortage of electricity supply, or to help
prevent power lines from becoming overloaded. Several factors can lead to load
shedding, including extreme weather, sharply increased electric demand,
unplanned generation plant outages, transmission constraints, unexpected
damage to equipment, unavailability of purchased power or any combinations of

these situations.

Load shedding may become necessary when the demand for electricity
approaches available supply, creating potentially dangerous imbalance. Load
shedding is one strategy for reducing power demand by turning off power supply

to some customers to help prevent longer, larger outages. The immediate
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reduction of power demand is critical to prevent a catastrophic, extended failure of
the larger electrical grid (or portion(s) or component(s) thereof).

In some situations, consumers may be notified in advance of such events. In other

situations, there is simply no advanced notifications of the load shedding events.

Whether partial or complete, with or without advanced notification(s), the
temporary lowering or shutdown of power consumption may have adverse
impact(s) in the context of horticultural production.

Crops and plants depend on light for their development or growth. Plants have
photoreceptors that can trigger different metabolic pathways when activated by
photons of specific wavelengths and intensity. These different metabolic pathways
influence plant anatomy, chemical composition, physiology, growth, and

reproduction.

For optimal development, plants may need target amounts of daily light exposition
at the right mix of wavelength. For instance, Daily Light Integral (DLI} describes
the number of photosynthetically active photons (individual particles of light in
the 400 to 700 nm range) that are delivered to a specific area over a 24-hour

period.

Growers typically have a lighting strategy specific to crop type, variety, seasons,
and many other factors. Some lighting strategies may be implemented using single
or mix of fixed spectrum, fixed intensity, fixed spectrum, varying intensity, and

varying spectrum lighting.

The lighting technologies used are typically HPS and LED-based. In some cases,
HPS lighting intensity can be adjusted through dimming. In some case the light
spectrum distribution of LED-based technologies may be modulated within various

levels of range of possibilities.

Achieving certain total daily light and daily colors objectives is important to ensure

crop success or viability. The reduction or powering-off of grow lighting due to
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electrical load shedding create situations where the crop may end-up have a deficit
of daily light and colors. There is a need to assist the grower in dealing with these

situations.

From an electrical utility perspective, abruptly shedding the consumer electrical
load may not be the most desirable option. Also, it is an option that may need to
be managed in the context of how critical a customer’s operations are with regards

to each other's, especially when considering food security imperatives.

The combined total electrical power consumed for lighting multiple horticultural
facilities within an electrical utility network can amount to significant numbers:
having the ability to manage it more proactively and intelligently can lead to

improved load balancing on the network.

With regards to horticultural lighting, there is an opportunity to perform load
shedding of the electrical network in a manner recognizing of the customers
operations specificities, resulting in potential for more harmonious outcome for

both the utility and its customers.

The present description relates to techniques for managing load shedding, for both
the electrical utility company and the horticultural producers. The techniques that
will be herein described may include the mitigation of the consequences of
complete or partial losses of artificial lighting, which may be useful to mitigate or
minimize the potentially negative impact(s) of load shedding(s) on the crops or
plants growth.

The techniques provided herein include determining occurrence or probability of
occurrence of a load shedding event or an expected load shedding event. Such a
load shedding event may affect electricity or power availability in an electrical grid
or network, and therefore has an impact of the illumination conditions of plants or
crops being irradiated by horticultural light sources. Based on a temporal evolution
of the energy consumption within the electrical grid or network, the present

techniques may send illumination instructions to the horticultural light sources to



10

15

20

25

15

adjust the emission of the horticultural light sources to mitigate potentially negative
effects on the plants or crops growth.

Now turning to Figures 1 to 12, different embodiments of the technology will be

presented.

There is provided a system 20 for managing horticultural light shedding. Broadly
described, the system 20 includes a plurality of horticultural light sources 22
powered by an electrical utility 24. The horticultural light sources 22 are generally
disposed in a horticultural structure 26 and are configured to irradiate at least one
plant or crop. The system 20 also includes a control module 28 (sometimes
referred to as a “controller”) in data communication with the electrical utility 24. The
control module 28 is adapted to receive information associated with at least one
load shedding event and, in response thereto, produce a control signal. The
system 20 also includes a rendering module 30, adapted to receive and process
the control signal, and send illumination instructions to the plurality of horticultural
light sources 22 to adjust an emission profile of the plurality of horticultural
light sources 22, thereby mitigating potentially negative effects on said at least one
plant or crop growth.

The horticultural light sources 22 are powered by the electrical utility 24, and so
may be connected to an electrical grid. The expression “electrical grid” will be used
throughout the description to refer to an interconnected network configured to
deliver electricity from the electrical utility 24 (i.e., an electricity-generating facility)
towards a consumption point. The electrical utility 24 may be referred to as a power
station, a power plant, a generating station, ora generating plant. The consumption
point may be of various types and configurations and may for example be
embodied by a horticultural structure or a plurality of interconnected horticultural
structures. In some embodiments, the horticultural light sources 22 may be
embodied by a lamp similar to the lighting system described in WO 2016119063,

the content of which is incorporated herein by reference.



10

15

20

25

16

The control module 28 is in data communication with the electrical utility 24, and
80 may be operatively connected to the same. The control module 28 may be
connected to the electrical utility 24, or a component thereof, such as a controller,
using a communication link. For example, and without being limitative, the
communication link may rely on the internet or any data link. Of note, the electrical
utility 24 may include or may be operatively connected to one or more electrical
utility controllers. The control module 28 may then be operatively connected to the

electrical utility controllers.

Of note, the control module 28 may include or may be operatively connected to
one or more controller(s), processor(s), and/computer(s) and is configured to
perform a series of steps that will be described in greater detail later.

The control module 28 is configured to obtain or receive data, signal(s) and/or
information from the electrical utility 24. The data, signal(s) and/or information are
associated with at least one load shedding event. In the context of the current
disclosure, a load shedding event is an indication that the electricity or power
availability may change, and more specifically be reduced, at a certain time and
for a certain duration. In some embodiments, the information associated with the
shedding event(s) is representative of an expected or future load shedding event.
In some embodiments, the information associated with the load shedding event(s)
is further representative of a timing and a duration of the expected load shedding
event. In some embodiments, the control module 28 is configured to produce a
notification upon reception of the information associated with the load shedding
event(s). In some embodiments, the control module 28 is configured to determine
a probability of the expected load shedding event.

In response to obtaining or receiving information associated with a load shedding
event, the control module 28 is adapted to produce a control signal. The control
signal is received and processed by the rendering module 30. The rendering
module 30 is operatively connected to the control module 28 and the horticultural
light sources 22. In some embodiments, the rendering module 30 is further adapted
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to receive at least one lighting scenario. In some embodiments, the rendering
module 30 is further adapted to receive a power consumption profile associated
with each of the horticultural light sources 22. The power consumption profile is
representative of a power usage of the horticultural light sources 22. The
expression “power usage” herein refers to the power consumption, i.e., the
electricity or energy being used by the horticultural light sources 22 to maintain
their operation. In some embodiments, the power usage may be determined,
measured, detected, reported, and/or estimated. In some embodiments, the
evaluation of the power usage may be performed in real time, near real time or at
predetermined intervals. In some embodiments, the predetermined intervals may
be synchronized or at least partially timed with a photoperiod or a portion thereof.

The rendering module 30 is adapted to send illumination instructions to
horticultural light sources 22 to adjust an emission profile of the plurality of
horticultural light sources 22, in order to mitigate potentially negative effects on the
plant(s) or crop(s) growth. In some embodiments, the emission profile includes
spectral properties of each of the horticultural light sources 22. In some
embodiments, the emission profile includes intensity properties of each of the
horticultural light sources 22. In some embodiments, the emission profile includes
an on/off status of each of the horticultural light sources 22.

In some embodiments, the illumination instructions are based on at least one
integral indicator. In some embodiments, the illumination instructions cause a
gradual load flattening. In some embodiments, the illumination instructions cause

an instantaneous or an almost-instantaneous load flattening.

In the case of horticultural light sources 22 including LEDs or similar technologies,
it should be noted that the LEDs generally represent a significant portion of the
power usage of the horticultural light sources 22. If the horticultural light sources 22
have an adjustable spectral power distribution (SPD), the power consumed by the
LEDs may change according to the spectral profile required to obtain a
predetermined SPD, i.e., the power usage of a horticultural light source 22 can



10

15

20

25

18

change over time. The power used by each LED affects the collective power usage
of the horticultural light sources 22. The illumination instructions may allow

controlling one or more LEDs of the horticultural light sources 22.

The rendering module 30 may be configured to track a power usage of the
horticultural light sources 22 and provide a temporal profile of the power usage of
the horticultural light sources 22, or any other representation(s) of the evolution of
the power usage of the horticultural light sources 22 over time. The rendering
module 30 may be configured to continuously or semi-continuously track the power
usage of the horticultural light sources 22 and identify properties of the temporal
profile of the power usage that can be related to potential or expected load
shedding events. Doing so, the rendering module 30 may be configured to predict
future load shedding events affecting that would potentially affect the illumination

conditions.

In some embodiments, the system 20 may be configured to detect of one or more
signals representative of the horticultural environment. For example, the signals
may be representative of changing climatic conditions in the horticultural
environment, which may affect illuminations conditions of the plants or crops.

In some embodiments, each horticultural light source 22 is associated with at least
one dedicated power supply. The dedicated power supply may have an “on” state
and an “off” state. In some embodiments, the dedicated power supply may have a
“stand-by” state (sometimes referred to a “stand-by” mode). In some embodiments,
each horticultural light source 22 may include one dedicated power supply. In other
embodiments, each horticultural light source 22 may include a plurality of
dedicated power supplies. In some embodiments, the illumination instructions may
cause a load flattening through the power supplies of the horticultural light
sources 22.

In some embodiments, the system 20 may include a visualization module or a
display in data communication with the control module 28 and/or the rendering
module 30.
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In some embodiments, horticultural zone(s) may be defined within the horticultural
structure 26, and the illumination instructions may be sent to only some zones of
the horticultural structure 26, for example to zone(s) including plants or crops
having already received their daily targets in terms of illumination conditions, or to
zone(s) including plants or crops that are less sensitive to their illumination
conditions, in comparison with other plants or crops.

With reference to Figure 2, there is illustrated an embodiment of a system 20 for
managing horticultural load shedding. As illustrated, the horticultural light
sources 22 are different “types® of horticultural lamps. For example, the
horticultural light sources may include one or more variable spectrum lamps 22A,
one or more dimmable fixed spectrum lamps 22B and/or one or more fixed
spectrum lamps 22C. In this embodiment, which may be referred to as “rendering
of light scenario using multiple lamp technologies”, the rendering module 30 is
configured to send illumination instructions to each of these lamps 22A,B,C. Of
note, the illumination instructions may vary from one lamp to another. Indeed, the
illumination instructions may alter or adjust an SPD, an intensity and/or an “on/off”
status of the lamps.

Now turning to Figure 3, there is illustrated how the elements or components of a
fixed-spectrum lamp 22C may cooperate or interact one with another, or with other
types of lamps, such as the lamps 22A,B,C described above. With reference to
Figure 4, there is illustrated how the elements or components of a dimmable fixed-
spectrum lamp 22B may cooperate or interact one with another, or with other types

of lamps, such as the lamps 22A,B,C.

Now turning to Figure 5, there is illustrated an embodiment in which the load
shedding events are scheduled or implemented according to a predetermined
schedule. This approach may be referred to as “schedule-based load balancing”.
In this embodiment, each customer or grower connected to the electrical utility 24
is aware or periodically informed of upcoming load shedding events. All the
customers may be similarly or, alternatively differently, affected by the load
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shedding events or schedule. In the illustrated example, Customer A operates two
zones, each being submitted to different load shedding conditions or restrictions,
and Customer B operates two zones, each being submitted to different load

shedding conditions or restrictions.

However, it sometimes remains impossible to predict or determine in advance the
occurrence and/or the duration of a load shedding event. With reference to
Figure 6, the preventive and palliative mitigation load shedding events will be
presented. In this embodiment, the electrical load may be predicted by the
electrical utility 24. Based on their predictions, the electrical utility 24 produces a
decision and then a notification for informing customers that will potentially be
affected by load shedding event(s). The decision is subsequently used to alter the
illumination conditions in appropriate horticultural zone(s), for each customer. Of
note, the customers may directly, indirectly, continuously, or periodically inform the
electrical utility 24 of their power consumption or any other data that may be used
to predict future electrical load, and therefore future load shedding events. It should
be noted that the customers may either cooperate in their load shedding
planification, for instance by timing their power consumption, or be in competition.
In the latter case, each customer may apply for preferred time slots and/or duration
for future load shedding event, and priority may be given to a customer meeting
predetermined criterion, for example past power consumption. In some
embodiments, the electrical utility 24 may provide a shared platform, which may
include a calendar, to schedule or book periods during which load shedding events

are expected.

Now turning to Figure 7, an example will be described. The electrical utility 24 may
send time and duration of load shedding event(s) to their customers. The customer
may react by adjusting the lighting recipes, either manually or automatically. Of
note, attaining predetermined targets may relief customers from load shedding
events and/or financial impacts. In some embodiments, the electrical utility may
share the probability of an upcoming load shedding event occurring with the
customer to enable additional prevention flexibility.
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With reference to Figures 8 to 10, a nonlimitative example of the effects of a load
shedding event will be described. At stage 1, SPD is altered in anticipation of a
power shedding event, for instance by augmenting the certain colors intensity,
resulting in higher total power consumption. At stage 2, SPD is altered during a
power shedding event, for instance by turning off lighting, resulting in lower total
power consumption. At stage 3, SPD is altered after a power shedding event, for
instance by gradually incrementing the general light intensity, resulting in higher
total power consumption. At stage 4, dynamic modulation is achieved with respect
to integral indicator targets, such as DLI, and their respective priorities. Figure 9
illustrates the potential negative impact of a load shedding event. As illustrated,
there is a gap between the targeted integral indicators and the achieved integral
indicators. Figure 10 illustrates how the present techniques allow mitigating the
load shedding event. As illustrated, adjusting the lighting scenario has an effect on
the power consumption, and so may be useful to meet predetermined targets,
notably in terms of targeted integral targets.

Now turning to Figure 11, there is illustrated an embodiment of the system.

With reference to Figure 12, there is illustrated an embodiment of a load-shedding
smart lighting scenario. The load-shedding smart lighting scenario combines one
or more lighting scenarios files with computer readable instructions designed to
handle load-shedding mitigation in the context of the specific lighting scenario and
that final output an adjusted lighting scenario.

There is also provided a method for managing horticultural load shedding. The
method includes receiving information associated with at least one load shedding
event from an electrical utility 24, the electrical utility 24 being configured to power
a plurality of horticultural light sources 22 and, in response thereto, produce a
control signal. This step may be achieved with the control module herein described.
The method also includes receiving and processing the control signal and sending
illumination instructions to the plurality of horticultural light sources 22 to adjust an
emission profile of the plurality of horticultural light 22, thereby mitigating potentially
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negative effects on said at least one plant or crop growth. These steps may be
achieved with the rendering module 30 herein described.

In some embodiments, the emission profile includes spectral properties of each of
the horticultural light sources. In some embodiments, the emission profile includes
intensity properties of each of the horticultural light sources. In some embodiments,
the emission profile includes an on/off status of each of the horticultural light
sources. In some embodiments, the emission profile may include one or more of
the abovementioned properties.

In some embodiments, the information associated with said at least one load
shedding event is representative of an expected load shedding event. In some
embodiments, the information associated with said at least one load shedding
event is further representative of a timing and a duration of the expected load

shedding event.

In some embodiments, the method further includes determining a probability of the

expected load shedding event.

In some embodiments, the illumination instructions are based on at least one
integral indicator. In some embodiments, the illumination instructions cause a
gradual load flattening. In some embodiments, the illumination instructions cause

an instantaneous or an almost-instantaneous load flattening.

In some embodiments, some steps of the proposed methods are implemented as
software instructions and algorithms, stored in computer memory and executed by
processors. It should be understood that computers are therefore required to
implement to proposed system, and to execute the proposed method. In other
words, the skilled reader will readily recognize that steps of various above-
described methods can be performed by programmed computers. In view of the
above, some embodiments are also intended to cover program storage
devices, e.g., digital data storage media, which are machine or computer readable

and encode machine-executable or computer-executable programs of instructions,
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wherein said instructions perform some or all of the steps of said above-described
methods. The embodiments are also intended to cover computers programmed to

perform said steps of the above-described methods.

In some embodiments, the transmission of the signals between the modules or
components of the systems having been described may rely on different protocols
and methods. For example, and without being limitative, the protocols and
methods may involve internet communications, streaming, cloud storage, private
network, server(s), and/or any combinations thereof. In some embodiments, the
signals being sent and/or received by modules or components of the systems
having been described may be standardized or meet the requirements of any
relevant norms. It should be noted that the expression “signals” also encompass

the illumination instructions and the control signals having been herein described.

In accordance with another aspect of the present description, there is provided a
non-transitory computer readable storage medium having stored thereon computer
executable instructions that, when executed by a processor, cause the processor
to perform the methods that have been previously described. The non-transitory
computer storage medium can be integrated to the systems or assemblies that
have been described in the present description. The non-transitory computer
storage medium could otherwise be operatively connected with the systems or
assemblies. In the present description, the terms “"computer readable storage
medium” and “computer readable memory” are intended to refer to a non-transitory
and tangible computer product that can store and communicate executable
instructions for the implementation of various steps of the method disclosed herein.
The computer readable memory can be any computer data storage device or
assembly of such devices, including random-access memory (RAM), dynamic
RAM, read-only memory (ROM), magnetic storage devices such as hard disk
drives, solid state drives, floppy disks and magnetic tape, optical storage devices
such as compact discs (CDs or CDROMSs), digital video discs (DVD) and Blu-
Ray™ discs; flash drive memory, and/or other non-transitory memory

technologies. A plurality of such storage devices may be provided, as can be
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understood by those skilled in the art. The computer readable memory may be
associated with, coupled to, or included in a computer or processor configured to
execute instructions contained in a computer program stored in the computer

readable memory and relating to various functions associated with the computer.
Examples

Now that different embodiments of the technology have been described,
nonlimitative examples illustrating a potential implementation of the techniques will
be presented. It should be noted that this example serves an illustrative purpose
only and should therefore not be considered limitative.

According to a first example, there are provided techniques for scheduled-based
load balancing or adjusting. The techniques according to the first example may
include producing or generating predictive load-shedding notifications.

A specific or predetermined electricity tariff program (or a “fee schedule”) may be
made available for horticultural producers of one or more regions by the local
electrical utility (i.e., the entity responsible of generating, transmitting and/or

distributing electricity).

According to the tariff program, horticultural producers may have access to
favorable electricity prices, fees, or tariffs during at least a portion of at least one
season, or during a whole season. In exchange, horticultural producers adhering

to the program may be submitted to at least one of the following requirements:

e Producers are encouraged to have specific control equipment and software,
as well as specific lighting fixtures installed within their facilities or

horticultural structure;

e The control equipment should be connected to the electrical utility over a

public or private data network; and/or

e Under a defined protocol, the produces should agree to release a limited

and agreed-on control of the lighting coverage, intensity and/or spectrum
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distribution, to the electrical utility during load shedding events, when the
grid load is at its peak.

At certain time or period of the calendar year, growers may be invited to a
participate or share a centralized schedule reservation process managed under
the coordination of the electrical utility. During this process, growers may
communicate the specificities of their lighting requirements for the upcoming
months, in order to predict electrical or power consumption. Non limitative
examples of lighting requirements may include lighting zones and facilities, lighting
equipment configurations (types of lamps, associated power consumption

patterns, etc.), lighting plan, lighting scenarios and/pr durations.

The electrical utility may then use this information to forecast the upcoming daily
and nightly power consumption patterns of participating producers and forecast
the related grid load. The producers forecasted electrical lcad may then be used
to coordinate lighting schedules between producers, facilities, and zones.

The coordinated schedule aim at reducing power load overlaps between producers
and facilities during lighting periods as well as lower or eliminate schedule overlaps
between producers and facilities after load-shedding events, when its will be
desirable to have a progressive recovery of the electrical demand on the network.

A mechanism is in place for participating producers to provide their input on the

proposed schedule and request adjustments.

Once this process is completed, the finalized lighting schedule may then remotely
be programmed into participating producers control systems to become effective
at a specific predetermined date.

From this point on, growers’ activities can proceed as usual under the governance
of the coordinated lighting schedule, with the benefit of a special favorable

horticultural electricity tariff provided.
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During high electricity demand season, certain period of the day may be more
problematic, as the grid load demand may increase to levels jeopardizing the

integrity of the whole system.

The electric utility may then enter a load management operational mode where
they try to anticipate short term upcoming gid load using various data points such
as last year same period demand, forecasted weather and other factors. This
process looking may predict for future 24 to 48 hour windows.

In that specific scenario, participating producers control systems benefits are
configured to receive information related to the possibility of an upcoming load
shedding event. This information enables predictive management of the upcoming
load shedding events: where a non-participating producer would only receive a
load shedding notice ahead of the actual event, participating producers receive a
probability factor of having a specific load shedding event as well as the anticipated
lead shedding period.

For instance, the producers may operate multiple facilities organized in multiples
zones. Each zone may have its own crop and lighting need, and each zone may
have its own specific DLI and color ratios target rules. For example, for a specific
zone, the producer may have configured the regulation mechanism as follows:

e DLI Target (mol m-2 d-1): 14, priority 1;
e Redto Far Red ratio: 2.5, priority 2; and
o Red to Blue ratio: 1.6, priority 3.

In the context of our participating producer, the probability information is
automatically used by a mitigation algorithm to adjust the lighting scenario.

For instance, weighting all predictive data, the algorithm may calculate that, for the
given zone, increasing the red intensity by 15% and lowering the Far Red by 5%,
ahead of the forecasted load shedding event, will enable to achieving the target
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DLI and color ratios targets. Other zones may have different targets and rules but

are mitigated in a similar manner.

The producer may operate multiple facility with one or more zones per facilities.

Different lighting scenarios may be applied to these zones.

In some cases, the lighting scenario may be subjected to the algorithmic mitigation

by mean of a generic mitigation algorithm.

In other cases, for certain other more advanced lighting scenarios, scenario-aware
recipes are built-in the lighting scenario, effectively providing a mean of lighting

scenarios with self-contained self-aware mitigation.

The mechanism described here allows the producer going through the high
demand season and associated electrical load restrictions while both minimizing
the negative impacts on the crop and the grid requirements.

Additionally, in that example, in exchange for adhering to the program, and
contribution to the collaborative management of the grid load during the high-
demand season, the producer also benefits from a favorable electricity tariff,

yearlong.

According to a second example, there are provided techniques for preventive
and/or palliative mitigation. The techniques according to the second example may
be used by horticultural producers having operations in an area where the electrical

grid is subject to frequent load shedding events during high-demand season.

Some producers may operate in multiple zones. Some zones may fully be
equipped with variable spectrum lighting, other zones may be equipped with a mix
of variable spectrum and dimmable fixed spectrum lighting. The producer may be
equipped with the preventive (or “pre-emptive”) and palliative mitigation control

system.
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The producer may be notified 18h to 24h before the actual need to lower its power
consumption during the upcoming grid load peak time. The load shedding period

may be fixed and may, for example occur between 17h and 19h.

During those periods, if the producer is unable to lower its power consumption
under certain thresholds, a punitive tariff may be applied to its electrical bill at the

end of the month.

Zones may all be connected and controlled by the preventive and palliative
mitigation control system. From a control perspective, all lighting may be controlled
or governed by lighting scenarios, independently of the lighting technologies mix

deployed in specific zones.

The zone specific for this example may be equipped with a mix of fixed-spectrum

dimmable HPS lighting and intelligent variable spectrum lamps.

Each intelligent variable spectrum lamp may be paired with and connected to two
fixed-spectrum dimmable HPS lamps. The variable spectrum lamp may control the
HPS lighting intensity via a variable Ov-10v connection.

The lamps groups may be physically deployed above the crop to achieve a uniform
distribution of the blended spectrum across the entire zone surface.

The variable spectrum capabilities of the intelligent lamps combined with the ability
to modulate the intensity of the fixed spectrum lamp results in an extended range
of possible blended spectrum power distributions and associated power
consumption.

The preventive and palliative mitigation control system may be configured with the
zones specifications, lamps configurations, technologies, their respective spectral

power distribution capabilities and power consumption profiles.

Each zone may have its own crop and lighting needs. Thus, each zone may have

its own specific DLI and color ratios target rules.
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As an example, for a specific zone, the producer may configure the regulation
mechanism as follows:

e DLI Target (mol m-2 d-1): 15, priority 1; and

e Red to Blue ratio: 1.8, priority 2.

Upon receiving a load shedding notification, the date, time, and duration of the
planned load shedding event may be inputted into the Mitigation system. The
mitigation system may also be configured with the target power consumption

reductions.

The mitigation system may then use that information to compute the optimal
changes in spectral power distribution and/or intensity needed to achieve the
power downsizing targets during the load shedding event and it may compute the
optimal pre and post load shedding event spectral power distribution boost as
needed to compensate for the downsizing of the electrical consumption during the

load shedding event.

For instance, the system may calculate that, for the given zone, increasing the red
intensity by 10% and ahead and after of the planned load shedding event, will
enable DLI and daily color ratios that are as close to the targets as they can be.

The grower may choose to perform manual adjustments to the strategy.

The mitigated lighting scenario may then be rendered by achieving a blending of
lamp-specific spectral power distributions. In the configuration according to the
second example, achieving targets and variability of the blended spectrum may
involve dimming up or down the fixed spectrum variable lights, turning out lights
and variating the colors and intensity of the variable spectrum lamps.

The growers do not control the fixed spectrum lamps dimming and on/off status
directly, or the color mix and intensity of the variable spectrum lamps directly.
These tunings are abstracted from the grower interventions by the mean of spectral
power distribution and its associated states power requirements.
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Other zones may have different targets and rules but may be mitigated in a similar

manner.

The mechanism described here allows the producer going through the high
demand season and associated electrical load restrictions while both minimizing
the negative impacts on the crop and the grid requirements and financial

consequences of not achieving those.

Several alternative embodiments and examples have been described and
illustrated herein. The embodiments described above are intended to be
exemplary only. A person skilled in the art would appreciate the features of the
individual embodiments, and the possible combinations and variations of the
components. A person skilled in the art would further appreciate that any of the
embodiments could be provided in any combination with the other embodiments
disclosed herein. The present examples and embodiments, therefore, are to be
considered in all respects as illustrative and not restrictive. Accordingly, while
specific embodiments have been illustrated and described, numerous
modifications come to mind without significantly departing from the present

disclosure.
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CONCLUSIES

1. Systeem voor het beheren van tuinbouwkundige belastingafschakeling, waarbij het
systeem omvat:
meerdere tuinbouwlichtbronnen die van stroom worden voorzien door een
elektriciteitsvoorziening, waarbij de  meerdere tuinbouwlichtbronnen in  een
tuinbouwconstructie zijn geplaatst om ten minste een plant of gewas te bestralen;
een regelmodule die in datacommunicatie staat met de elektriciteitsvoorziening,
waarbij de regelmodule is ingericht om informatie te ontvangen die behoort bij ten minste een
geval van belastingafschakeling en, in reactie daarop, een regelsignaal te produceren; en
een weergavemodule die is ingericht om:
het regelsignaal te ontvangen en te verwerken; en
verlichtingsinstructies te verzenden naar de meerdere tuinbouwlichtbronnen
om een emissieprofiel van de meerdere tuinbouwlichtbronnen aan te passen,
waardoor potentieel negatieve effecten op de ten minste ene plant of het ten minste

ene gewas worden beperkt.

2. Systeem volgens conclusie 1, waarbij de weergavemodule verder is ingericht om ten

minste een verlichtingsscenario te ontvangen.

3. Systeem volgens conclusie 1 of 2, waarbij de weergavemodule verder is ingericht om

een stroomverbruikprofiel te ontvangen dat behoort bij elk van de tuinbouwlichtbronnen.

4. Systeem volgens een van de conclusies 1-3, waarbij het emissieprofiel spectrale

eigenschappen van elk van de tuinbouwlichtbronnen omvat.

5. Systeem volgens een van de conclusies 1-4, waarbij het emissieprofiel

intensiteitseigenschappen van elk van de tuinbouwlichtbronnen omvat.

B. Systeem volgens een van de conclusies 1-5, waarbij het emissieprofiel een aan/uit-

status van elk van de tuinbouwlichtbronnen omvat.

7. Systeem volgens een van de conclusies 1-6, waarbij de informatie die behoort bij ten
minste een geval van belastingafschakeling representatief is voor een verwacht geval van

belastingafschakeling.
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8. Systeem volgens een van de conclusies 1-7, waarbij de informatie die behoort bij ten
minste een geval van belastingafschakeling verder representatief is voor een tijdstip en een

duur van het verwachte geval van belastingafschakeling.

9. Systeem volgens een van de conclusies 1-8, waarbij de regelmodule is ingericht om
een notificatie te produceren na ontvangst van de informatie die behoort bij het ten minste

ene geval van belastingafschakeling.

10. Systeem volgens conclusie 7, waarbij de regelmodule is ingericht om een

waarschijnlijkheid van het verwachte geval van belastingafschakeling te bepalen.

11. Systeem volgens een van de conclusies 1-10, waarbij de verlichtingsinstructies zijn

gebaseerd op ten minste een integrale indicator.

12. Systeem volgens een van de conclusies 1-11, waarbij de verlichtingsinstructies een
van de volgende veroorzaken: een geleidelijke afvlakking van de belasting, een onmiddellijke

en een bijna onmiddellijke afvlakking van de belasting.

13. Werkwijze voor het beheren van tuinbouwkundige belastingafschakeling, waarbij de
werkwijze omvat:

het van een elektriciteitsvoorziening ontvangen van informatie die behoort bij ten
minste een geval van belastingafschakeling, waarbij de elektriciteitsvoorziening is ingericht
om meerdere tuinbouwlichtbronnen van stroom te voorzien en, in reactie daarop, een
regelsignaal te produceren;

het ontvangen en verwerken van het regelsignaal; en

het verzenden van verlichtingsinstructies naar de meerdere tuinbouwlichtbronnen om
een emissieprofiel van de meerdere tuinbouwlichtbronnen aan te passen, waardoor
potentieel negatieve effecten op de ten minste ene plant of het ten minste ene gewas worden

beperkt.

14. Werkwijze volgens conclusie 13, waarbij het emissieprofiel ten minste een van de
spectrale eigenschappen van elk van de tuinbouwlichtbronnen, de intensiteitseigenschappen
van elk van de tuinbouwlichtbronnen en een aan/uit-status van elk van de

tuinbouwlichtbronnen omvat.

15. Werkwijze volgens conclusie 13 of 14, waarbij de informatie die behoort bij het ten
minste ene geval van belastingafschakeling representatief is voor een verwacht geval van

belastingafschakeling.
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16. Werkwijze volgens conclusie 15, waarbij de informatie die behoort bij het ten minste
ene geval van belastingafschakeling verder representatief is voor een tijdstip en een duur van

het verwachte geval van belastingafschakeling.

17. Werkwijze volgens conclusie 16, verder omvattende het bepalen van een

waarschijnlijkheid van het verwachte geval van belastingafschakeling.

18. Werkwijze volgens een van de conclusies 13-17, waarbij de verlichtingsinstructies zijn

gebaseerd op ten minste een integrale indicator.

19. Werkwijze volgens een van de conclusies 13-18, waarbij de verlichtingsinstructies een

geleidelijke afvlakking van de belasting veroorzaken.

20. Werkwijze volgens een van de conclusies 13-18, waarbij de verlichtingsinstructies een

onmiddellijke of bijna onmiddellijke afvlakking van de belasting veroorzaken.
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NO 143204
NL 2034401
ONDERZOEKSRAPPORT

BETREFFENDE HET RESULTAAT VAN HET ONDERZOEK NAAR DE STAND VAN DE TECHNIEK

RELEVANTE LITERATUUR

Categorie‘ Literatuur met, voor zover nodig, aanduiding van speciaal van belang zijnde Van belang voor| Classificatie(IPC)
tekstgedeelten of figuren. conclusie(s) nr:

X US 2019/098723 Al (SADWICK LAURENCE P [US] |1-20 INV.
ET AL) 28 maart 2019 (2019-03-28) A01G9/24
* samenvatting; figuren 1-63 * A01G9/26

* alinea [0049] *

* alinea [0064] *

* alinea [0067] - alinea [0068] *
* alinea [0073] - alinea [0074] *
A CN 113 962 075 A (HUAXIANG XIANGNENG TECH |1-20
CO LTD) 21 januari 2022 (2022-01-21)
* het gehele document *

A WO 2021/119674 Al (SANTIAGO CARLOS T [US]) |1,10
17 juni 2021 (2021-06-17)
* het gehele document *
A WO 2008/112181 A2 (LUTRON ELECTRONICS CO 1,10
[US]; ROWBOTTOM IAN [US] ET AL.)
18 september 2008 (2008-09-18)

* het gehele document *

_____ Onderzochte gebieden
van de techniek

AO0lG
Indien gewijzigde conclusies zijn ingediend, heeft dit rapport betrekking op de
conclusies ingediend op:
Plaats van onderzoek: Datum waarop het onderzoek werd Bevoegd ambtenaar:
voltooid:
's—Gravenhage 4 december 2023 Balzar, Maarten
! NDERLINCATEGORIE VAN DE VERMELDE LITERATUUR
X: de conclusie wordt als niet nieuw of niet inventief T: na de indieningsdatum of de voorrangsdatum
beschouwd ten opzichte van deze literatuur gepubliceerde literatuur die niet bezwarend is voor de
Y: de conclusie wordt als niet inventief beschouwd ten octrooiaanvrage, maar wordt vermeld ter verheldering van
opzichte van de combinatie van deze literatuur met de theorie of het principe dat ten grondslag ligt aan de
andere geciteerde literatuur van dezelfde categorie, uitvinding
waarbij de combinatie voor de vakman voor de hand E: eerdere octrooi(aanvrage), gepubliceerd op of na de
liggend wordt geacht indieningsdatum, waarin dezelfde uitvinding wordt
A: niet tot de categorie X of Y behorende literatuur die de beschreven
stand van de techniek beschrijft D: in de octrooiaanvrage vermeld
O: niet-schriftelijke stand van de techniek L: om andere redenen vermelde literatuur
P: tussen de voorrangsdatum en de indieningsdatum &: lid van dezelfde octrooifamilie of overeenkomstige
gepubliceerde literatuur octrooipublicatie
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eigendom gegarandeerd;; de gegevens worden verstrekt voor informatiedoeleinden.
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SCHRIFTELIJKE OPINIE

DOSSIER NUMMER INDIENINGSDATUM VOORRANGSDATUM AANVRAAGNUMMER
NO143204 22.03.2023 23.03.2022 NL2034401

CLASSIFICATIE
INV. A01G924 A01G9/26

AANVRAGER
SOLLUM TECHNOLOGIES INC.

Deze schriftelijke opinie bevat een toelichting op de volgende onderdelen:

Onderdeel | Basis van de schriftelijke opinie

Onderdeel Il Voorrang

Onderdeel Il Vaststelling nieuwheid, inventiviteit en industriéle toepasbaarheid niet mogelijk
Onderdeel IV De aanvraag heeft betrekking op meer dan één uitvinding

Onderdeel V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en
industriéle toepasbaarheid

Onderdeel VI Andere geciteerde documenten
Onderdeel VII Overige gebreken

OO XOOOKX

Onderdeel VIII Overige opmerkingen

DE BEVOEGDE AMBTENAAR

Balzar, Maarten
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Aanvraag nr.:

SCHRIFTELIJKE OPINIE NL2034401

Onderdeel | Basis van de Schriftelijke Opinie

. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.

. Deze motivering is opgesteld, met betrekking tot nucleotide- en/of aminozuursequenties die genoemd
worden in de aanvraag, op basis van een sequentielijst die:

a. L0 is opgenomen in de aanvraag zoals deze oorspronkelijk is ingediend
b. L0 aangeleverd is na de indieningsdatum ten behoeve van het onderzoek
O en vergezeld ging van een verklaring dat de sequentielijst niet meer informatie bevat dan

de aanvraag zoals deze oorspronkelijk is ingediend.

. 0 Deze motivering is opgesteld, met betrekking tot nucleotide- en/of aminozuursequenties die genoemd
worden in de aanvraag, voor zover een zinvolle motivering gevormd kon worden zonder een sequentielijst
die voldeed aan WIPO standaard ST.26.

. Overige opmerkingen:

Onderdeel V Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle
toepasbaarheid

. Verklaring
Nieuwheid Ja: Conclusies 3-6,9-12, 14, 17-20
Nee: Conclusies 1,2,7,8, 13, 15, 16
Inventiviteit Ja: Conclusies
Nee: Conclusies 1-20
Industriéle toepasbaarheid Ja: Conclusies 1-20

Nee: Conclusies

. Citaties en toelichting:

Zie aparte bladzijde

Onderdeel VII Overige gebreken

De volgende gebreken in de vorm of inhoud van de aanvraag zijn opgemerkt:

Zie aparte bladzijde

NL237B (July 2022)



SCHRIFTELIJKE OPINIE AANVRAAGNUMMER
(APARTE BLADZIJDE) NL2034401

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following document:

D1

1.1

US 2019/098723 A1 (SADWICK LAURENCE P [US] ET AL) 28 maart 2019
(2019-03-28)

The present application does not meet the criteria of patentability, because the
subject-matter of claims 1, 2, 7, 8, 13, 15 and 16 is not new.

Document D1 discloses a systeem voor het beheren van tuinbouwkundige
belastingafschakeling (paragraphs [0064] and [0067], note 'energy management
system'), waarbij het systeem omvat:

# meerdere tuinbouwlichtbronnen die van stroom worden voorzien door een
elektriciteitsvoorziening (paragraph [0074]), waarbij de meerdere
tuinbouwlichtbronnen in een tuinbouwconstructie zijn geplaatst om ten minste
een plant of gewas te bestralen (paragraph [0073]);

# een regelmodule die in datacommunicatie staat met de
elektriciteitsvoorziening, waarbij de regelmodule is ingericht om informatie te
ontvangen die behoort bij ten minste een geval van belastingafschakeling en, in
reactie daarop, een regelsignaal te produceren (paragraphs [0067]-[0068]); en

een weergavemodule die is ingericht om het regelsignaal te ontvangen en te
verwerken en verlichtingsinstructies te verzenden naar de meerdere
tuinbouwlichtbronnen om een emissieprofiel van de meerdere
tuinbouwlichtbronnen aan te passen, waardoor potentieel negatieve effecten op
de ten minste ene plant of het ten minste ene gewas worden beperkt
(paragraph [0067], note 'Embodiments of the present invention can be part of
an energy management system (EMS) or work with or be an EMS to, for
example, dim and/or turn off lighting, ..., etc. and perform load shedding ...").

The subject-matter of independent claim 1 is therefore not new.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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1.2 Document D1 further discloses that

# de weergavemodule verder is ingericht om ten minste een
verlichtingsscenario te ontvangen (paragraph [0067], note ... for example, dim
and/or turn off lighting ..."). (claim 2)

# de informatie die behoort bij ten minste een geval van belastingafschakeling
representatief is voor een verwacht geval van belastingafschakeling (paragraph
[0067], note ... and perform load shedding automatically, manually, scheduled,
sequenced, arranged, negotiated, etc. including power and price based, etc').
(claim 7)

# de informatie die behoort bij ten minste een geval van belastingafschakeling
verder representatief is voor een tijdstip en een duur van het verwachte geval
van belastingafschakeling (paragraph [0067], note "... and perform load
shedding automatically, manually, scheduled, sequenced, arranged, negotiated,
etc. including power and price based, etc'). (claim 8)

The subject-matter of dependent claims 2, 7 and 8 is therefore not new.

1.3 The same reasoning (see above point 1.1) applies, mutatis mutandis, to the
subject-matter of corresponding independent claim 13, which therefore is also
considered not new.

1.4 Concerning claims 15 and 16, document D1 further discloses that

# de informatie die behoort bij het ten minste ene geval van
belastingafschakeling representatief is voor een verwacht geval van
belastingafschakeling (paragraph [0067], note "... and perform load shedding
automatically, manually, scheduled, sequenced, arranged, negotiated, etc.
including power and price based, etc'). (claim 15)

# de informatie die behoort bij het ten minste ene geval van
belastingafschakeling verder representatief is voor een tijdstip en een duur van
het verwachte geval van belastingafschakeling (paragraph [0067], note '... and
perform load shedding automatically, manually, scheduled, sequenced,
arranged, negotiated, etc. including power and price based, etc'). (claim 16)

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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2.1

The subject-matter of dependent claims 15 and 16 is therefore not new.

The present application does not meet the criteria of patentability, because the
subject-matter of claims 3-6, 9-12, 14 and 17-20 does not involve an inventive
step.

Document D1 further discloses the sentence '... and perform load shedding
automatically, manually, scheduled, sequenced, arranged, negotiated, etc.
including power and price based, etc' (paragraph [0067]). It would seem that
this sentence hints towards the application of the features of the claims 3-6,
9-12, 14 and 17-20. In other words, the additional features of dependent claims
3-6, 9-12, 14 and 17-20 seem to represent merely some of several
straightforward possibilities from which the skilled person would select, in
accordance with circumstances, without the exercise of inventive skill, in order
to obtain the to be expected advantages.

The subject-matter of claims 3-6, 9-12, 14 and 17-20 does therefore not involve
an inventive step.

Re Item VIl

Certain defects in the application

3

The relevant background art disclosed in document D1 is not mentioned in the
description, nor is this document identified therein.

The independent claims are not drafted in the two-part form, which in the
present case would be appropriate, with those features known in combination
from the prior art being placed in the preamble and the remaining features being
included in the characterising part.

The features of the claims are not provided with reference signs placed in
parentheses.

Form NL237-3 (separate sheet) (July 2006) (sheet 3)
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