APPARATUSES, COMPUTER-IMPLEMENTED METHODS, AND COMPUTER
PROGRAM PRODUCTS FOR DUAL-HORIZON OPTIMIZATION OF A PROCESSING
PLANT

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Patent App. No. 63/369,938,

filed July 30, 2022, the contents of which are incorporated by reference herein in their entireties.

TECHNOLOGICAL FIELD
[0002] Embodiments of the present disclosure generally relate to optimizing performance of
a processing plant such as an oil refinery, and specifically to optimizing performance of a
processing based on multiple time horizons—including a long-horizon optimization and a short-

horizon optimization.

BACKGROUND
[0003] Oil refineries and other processing plants are subject to various sources of
disturbances that affect the performance of the refinery. In certain contexts, demand fluctuations
become a significant source of disturbance, which occur regardless of whether particular
production rates are scheduled or not. It is desirable to optimize the operation of the processing
plant regardless to attempt to maximize or minimize particular key performance indicators, such
as profitability of the plant.
[0004] Applicant has discovered problems with current implementations of optimizing
performance of a processing plant. Through applied effort, ingenuity, and innovation, Applicant
has solved many of these identified problems by developing embodied in the present disclosure,

which are described in detail below.

BRIEF SUMMARY
[0005] In general, embodiments of the present disclosure are provided for optimizing
operation of a refinery plant using a dual-horizon optimization process. Other implementations
for using a dual-horizon optimization process will be, or will become, apparent to one with skill
in the art upon examination of the following figures and detailed description. It is intended that
all such additional implementations be included within this description be within the scope of the

disclosure, and be protected by the following claims.
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[0006] In accordance with a first aspect of the disclosure, a computer-implemented method
for generating at least one optimized operational parameter associated with a processing plant
utilizing a dual-horizon optimization process is provided. The computer-implemented method is
performable via any of a myriad of computing device(s) embodied in hardware, software,
firmware, and/or a combination thereof, as described herein, including at least one processor in
communication with at least one memory. One example computer-implemented method includes
identifying a long-horizon optimized plan. The example computer-implemented method further
includes determining plant configuration result data indicating whether a number of blenders
associated with the processing plant is greater than or equal to a number of concurrent products.
The example computer-implemented method further includes generating the at least one
optimized operational parameter using a short-horizon optimization process based at least in part
on the long-horizon optimized plan and the plant configuration result data.

[0007] In some embodiments of the example computer-implemented method, the plant
configuration result data indicates that the number of blenders is greater than or equal to the
number of concurrent products, and generating the at least one optimized operational parameter
includes applying at least one value of the long-horizon optimized plan as the at least one
optimized operational parameter to control at least one physical component of the processing
plant, or applying the at least one value of the long-horizon optimized plan as the at least one
optimized operational parameter to set at least one ideal resting value.

[0008] In some such embodiments of the example computer-implemented method, the
example computer-implemented method further includes setting at least one blender outlet target
flowrate to an average product run rate determined from the long-horizon optimized plan.

[0009] In some embodiments of the example computer-implemented method, the plant
configuration result data indicates that the number of blenders is determined not greater than the
number of concurrent products and where the plant configuration result data indicates that the
number of blenders is equivalent to a number of primary products, where generating the optimal
operational parameters includes, for each secondary product of at least one secondary product,
assigning a closest primary product associated with the secondary product, and identifying a
short-horizon optimized plan that represents a change from the closest primary product to the

secondary product as a specification disturbance.



[0010] In some embodiments of the example computer-implemented method, the plant
configuration result data indicates that the number of blenders is determined not greater than or
equal to the number of concurrent products, and where the plant configuration results indicates
that the number of blenders is less than a number of primary products, and where the plant
configuration results indicates that the processing plant is not agile, and where generating the at
least one optimal operational parameter includes setting at least one first ideal resting value for at
least one product run rate of at least one blender based at least in part on at least one demand rate
of the long-horizon optimized plan, setting at least one second ideal resting value for at least one
process unit based at least in part on at least one unit target represented in the long-horizon
optimized plan, and setting at least one third ideal resting value for at least one blender recipe
based at least in part on at least one aggregate blend recipe represented in the long-horizon
optimized plan.

[0011] In some embodiments of the example computer-implemented method, the plant
configuration result data indicates that the number of blenders is determined not greater than the
number of concurrent products, where the plant configuration results indicates that the number of
blenders is less than a number of primary products, where the plant configuration results
indicates that the processing plant is agile and that the processing plant is configured where
changing product or changing run-rate does not impact optimization of a target parameter, and
where generating the at least one optimized operational parameter includes identifying a short-
horizon optimized plan using the short-horizon optimized plan that does not utilize the long-
horizon optimized plan, and determining the at least one optimized operational parameter from
the short-horizon optimized plan.

[0012] In some embodiments of the example computer-implemented method, the plant
configuration result data indicates that the number of blenders is determined not greater than the
number of concurrent products, where the plant configuration result data indicates that the
number of blenders is less than a number of primary products, where the plant configuration
result data indicates that the processing plant is agile and that the processing plant is configured
where changing product or changing run-rate does impact optimization of a target parameter, and
where generating the at least one optimized operational parameter includes generating a short-

horizon optimized plan including at least one anchoring point based at least in part on the long-



horizon optimized plan, and including at least one ideal resting value in the short-horizon
optimized plan based at least in part on the long-horizon optimized plan.

[0013] In some embodiments of the example computer-implemented method, the example
computer-implemented method further includes generating improvement data associated with an
estimated long-horizon optimized plan representing operation of the processing plant with
addition of at least one new blender. In some such embodiments of the example computer-
implemented method, the example computer-implemented method further includes determining
that the improvement data satisfies an improvement threshold, and generating an indication that
the improvement data satisfies the improvement threshold.

[0014] In some embodiments of the example computer-implemented method, the processing
plant includes at least one rundown blender and at least one batch blender, where the at least one
optimized operational parameter is utilized to control the at least one rundown blender, and
where the computer-implemented method further includes generating, using a different
optimization process, at least one second optimized operational parameter utilized to control the
at least one batch blender.

[0015] In some embodiments of the example computer-implemented method, the example
computer-implemented method further includes identifying a data identifier that represents a
particular value for the plant configuration result data, where the particular value indicates
whether the processing plant (1) indicates that the number of blenders is greater than or equal to
the number of concurrent products, (2) indicates that the number of blenders is determined not
greater than the number of concurrent products and indicates that the number of blenders is
equivalent to a number of primary products, (3) indicates that the number of blenders is
determined not greater than or equal to the number of concurrent products, indicates that the
number of blenders is less than a number of primary products, and indicates that the refinery
plant is not agile, (4) indicates that the number of blenders is determined not greater than the
number of concurrent products, indicates that the number of blenders is less than a number of
primary products, indicates that the processing plant is agile, and indicates that the processing
plant is configured where changing product or changing run-rate does not impact optimization of
a target parameter, or (5) indicates that the number of blenders is determined not greater than the
number of concurrent products, indicates that the number of blenders is less than a number of

primary products, indicates that the processing plant is agile, and indicates that the processing



plant is configured where changing product or changing run-rate does impact optimization of a
target parameter, where generating the at least one optimized operational parameter is based at
least in part on the short-horizon optimization process corresponding to the data identifier.
[0016] In some embodiments of the example computer-implemented method, the example
computer-implemented method further includes identifying a data identifier from a set of
candidate data identifiers, where the data identifier represents at least one plant characteristic
associated with the processing plant, where the plant characteristic at least indicates whether the
processing plant includes the number of blenders that is greater than or equal to the number of
concurrent products, where the apparatus generates the at least one optimized operational
parameter utilizing the short-horizon optimization process corresponding to the data identifier.
[0017] In some embodiments of the example computer-implemented method, the number of
blenders represents a number of physical blenders in the processing plant.

[0018] In some embodiments of the example computer-implemented method, the number of
blenders represents a number of virtual blenders associated with the processing plant.

[0019] In some embodiments of the example computer-implemented method, the example
computer-implemented method further includes causing configuration of a lift schedule based at
least in part on the at least one optimized operational parameter.

[0020] In accordance with a second aspect of the disclosure, an apparatus for generating at
least one optimized operational parameter associated with a processing plant utilizing a dual-
horizon optimization process is provided. In one example embodiment the example apparatus
includes at least one processor and at least one non-transitory memory having computer-coded
instructions thereon. The computer-coded instructions in execution with the at least one
processor cause the apparatus to perform any one of the example computer-implemented
methods described herein. In another example embodiment the example apparatus includes
means for performing each step of any one of the example computer-implemented methods
described herein.

[0021] In accordance with a third aspect of the disclosure, a computer program product for
generating at least one optimized operational parameter associated with a processing plant
utilizing a dual-horizon optimization process is provided. In one example embodiment the
example computer program product includes at least one non-transitory computer-readable

storage medium having computer program code thereon that, in execution with at least one



processor, configures the computer program product for performing any one of the example

computer-implemented methods described herein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] Having thus described the embodiments of the disclosure in general terms, reference
now will be made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:
[0023] FIG. 1 illustrates a block diagram of a system that may be specially configured within
which embodiments of the present disclosure may operate;
[0024] FIG. 2 illustrates a block diagram of an example apparatus that may be specially
configured in accordance with an example embodiment of the present disclosure;
[0025] FIG. 3 illustrates a flowsheet model of a physical layout of an example processing
plant in accordance with at least an example embodiment of the present disclosure;
[0026] FIG. 4 illustrates a flowsheet model of an example processing plant virtualized for
optimization in accordance with at least an example embodiment of the present disclosure;
[0027] FIG. 5 illustrates a visualization of a long-horizon optimization and a short-horizon
optimization in a dual-horizon optimization process in accordance with at least an example
embodiment of the present disclosure;
[0028] FIG. 6 illustrates an example visualization of lift schedule generation based at least in
part on dual-horizon optimization in accordance with at least an example embodiment of the
present disclosure;
[0029] FIG. 7 illustrates an example data flow for dual-horizon optimization in accordance
with at least an example embodiment of the present disclosure;
[0030] FIG. 8 illustrates an example decision tree for identifying a short-horizon
optimization process for use in accordance with at least an example embodiment of the present
disclosure;
[0031] FIG. 9 illustrates a data flow for configuring operation of a physical component in
accordance with at least one example embodiment of the present disclosure;
[0032] FIG. 10 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a dual-horizon optimization process in

accordance with at least an example embodiment of the present disclosure;



[0033] FIG. 11 illustrates a flowchart including operations of an example process for
generating an indication of a recommended plant improvement, for example as part of an
example process for generating optimized operational parameter(s) using a dual-horizon
optimization process in accordance with at least an example embodiment of the present
disclosure;

[0034] FIG. 12 illustrates a flowchart including operations of an example process for
determining a short-horizon optimization process for use, for example as part of an example
process for generating optimized operational parameter(s) using a dual-horizon optimization
process in accordance with at least an example embodiment of the present disclosure;

[0035] FIG. 13 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a first short-horizon optimization process,
for example as part of an example process for generating optimized operational parameter(s)
using a dual-horizon optimization process in accordance with at least an example embodiment of
the present disclosure,

[0036] FIG. 14 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a second short-horizon optimization
process, for example as part of an example process for generating optimized operational
parameter(s) using a dual-horizon optimization process in accordance with at least an example
embodiment of the present disclosure;

[0037] FIG. 15 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a third short-horizon optimization process,
for example as part of an example process for generating optimized operational parameter(s)
using a dual-horizon optimization process in accordance with at least an example embodiment of
the present disclosure;

[0038] FIG. 16 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a fourth short-horizon optimization process,
for example as part of an example process for generating optimized operational parameter(s)
using a dual-horizon optimization process in accordance with at least an example embodiment of
the present disclosure; and

[0039] FIG. 17 illustrates a flowchart including operations of an example process for

generating optimized operational parameter(s) using a fifth short-horizon optimization process,



for example as part of an example process for generating optimized operational parameter(s)
using a dual-horizon optimization process in accordance with at least an example embodiment of

the present disclosure.

DETAILED DESCRIPTION
[0040] Embodiments of the present disclosure now will be described more fully hereinafter
with reference to the accompanying drawings, in which some, but not all, embodiments of the
disclosure are shown. Indeed, embodiments of the disclosure may be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein, rather, these
embodiments are provided so that this disclosure will satisfy applicable legal requirements. Like

numbers refer to like elements throughout.

Overview
[0041] Often, attempts to optimize operation of a refinery plant (or other processing plant)
may suffer from any number of disturbances. Such disturbances include demand fluctuations,
unit upsets, crude feed changes, and the like, which can cause significant disturbances in
processing plants. Such disturbances can enter from the supply side and/or can enter through
other intermediate entryways, and/or can source from a processing unit and upset the operation
in a similar manner than the demand side disturbances. These disturbances can cause inventory
shortfalls or surpluses which can normally be absorbed by component tanks, but for refineries
that do not have component inventory storage capacities, conventional optimization approaches
often are insufficient as failing to optimally account for the component inventory imbalances
resulted from such disturbances.
[0042] The inventors have identified that rejecting demand fluctuations before allowing them
to enter the processing plant is preferable. In other words, such demand fluctuations should be
maximally absorbed or otherwise rejected by product tank inventory capacities, if possible.
Again, conventional optimization process(es) fail to achieve such optimizations. Furthermore,
the disturbance rejection from the demand side is optimally coordinated with the tasks of
rejecting the disturbances from feed side and from the mid entryways—which is accomplishable
utilizing a dual-horizon optimization process for plantwide optimization.
[0043] Embodiments of the present disclosure utilize dual-horizon optimization that

optimizes operation of a processing plant in an improved manner. The dual-horizon optimization



process provides a long-horizon optimized plan that balances supply-and-demand dynamics of
products produced via the processing plant while rejecting disturbances from external or internal
sources. The long-horizon optimization process guides a short-horizon optimization process that
produces a short-horizon optimized plan that minimizes the impact of particular disturbances, for
example demand fluctuations, supply fluctuations, and/or unit upsets, on a particular control
target or target parameter. In one example context, for example where the dual-horizon
optimization process maximizes a target parameter of profitability, the short-horizon
optimization process minimizes the impact of such disturbances on the profitability of the
processing plant as a whole.

[0044] Such dual-horizon optimization process(es) are advantageous for use in multiple
configurations of processing plants. A dual-horizon optimization process is particularly
advantageous is particularly advantageous in oil refineries utilizing rundown blending, for
example, either entirely or in certain product pools—as such configurations are particularly
susceptible to these disturbances. Accordingly, dual-horizon optimization provides superior
optimization in such configuration. Dual-horizon optimization process(es) further provide
advantages when used in hybrid configurations, such as oil refineries that utilize at least some
rundown blending and at least some batch blending or other asynchronous blending techniques.
In any such circumstances, the dual-horizon optimization process(es) generate improved
optimized operational parameters that may be utilized to improve guided control the processing

plant in a manner that better optimizes for particular target parameter(s).

Definitions
[0045] In some embodiments, some of the operations above may be modified or further
amplified. Furthermore, in some embodiments, additional optional operations may be included.
Modifications, amplifications, or additions to the operations above may be performed in any
order and in any combination.
[0046] Many modifications and other embodiments of the disclosure set forth herein will
come to mind to one skilled in the art to which this disclosure pertains having the benefit of the
teachings presented in the foregoing description and the associated drawings. Therefore, it is to
be understood that the embodiments are not to be limited to the specific embodiments disclosed
and that modifications and other embodiments are intended to be included within the scope of

the appended claims. Moreover, although the foregoing descriptions and the associated drawings



describe example embodiments in the context of certain example combinations of elements
and/or functions, it should be appreciated that different combinations of elements and/or
functions may be provided by alternative embodiments without departing from the scope of the
appended claims. In this regard, for example, different combinations of elements and/or
functions than those explicitly described above are also contemplated as may be set forth in some
of the appended claims. Although specific terms are employed herein, they are used in a generic
and descriptive sense only and not for purposes of limitation.

[0047] The term “processing plant” refers to any building, complex, or arrangement of
components that perform a chemical, physical, electrical, or mechanical process for converting
input materials into one or more output products. Non-limiting examples of a processing plant
include a chemical processing plant and an oil refinery plant.

[0048] The term “physical component” refers to a real-world machine, tank, pipe, or other
physical structure within a processing plant that is utilized in a process performed by the
processing plant. In an example context of an oil refinery plant, non-limiting examples of a
physical component include a component storage tank, a blender, a product tank, a pump, a heat
exchanger, a pressure vessel, a pipe or piping system, and a valve.

[0049] The term “physical layout” refers to physical components and connections such
physical components of a processing plant. In some embodiments, the physical layout of a
processing plant enables a flow or other transmission of objects, liquid, and/or other flow
components between particular physical components.

[0050] The term “mode” refers to a configuration of behavior utilized by a physical
component that defines what process(es) the physical component is to perform and/or how the
physical component performs the one or more process(es). In some embodiments, a mode of a
physical component alters the inputs received by the physical component, the processes
performed by the physical component to process such component(s), and/or the outputs of the
physical component.

[0051] The term “physical path” refers to each physical component and connection between
physical components that is utilized in a particular configuration to produce a particular product.
[0052] The term “blender” refers to specialized machinery that is configurable to receive,

process, and/or combine inputs into a particular product. In one example context, a blender
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receives input products and processes such input products to produce a particular desired final
output product.

[0053] The term “rundown blender” refers to a physical component embodying a blender
that is configured to utilize one or more physical connection(s) to blend one or more input(s) to
product a final output product that is not stored in any intermediary storage tank upon blending.
[0054] The term “rundown blender optimization process” refers to one or more algorithm(s),
function(s), model(s), and/or other computer-executed mathematical maximizations or
minimizations of one or more target value(s) during production of one or more particular
amounts of final product(s) utilizing a rundown blender.

[0055] The term “crude flow unit” refers to a physical component that provides crude oil
having determinable properties to one or more other physical component(s) based at least in part
on parameter(s) having configurable value(s).

[0056] The term “external representation data” refers to electronically managed data that
represents a physical layout of a processing plant. External representation data is usable to render
a user interface where a component and connections between the component with other
component(s) is/are depicted in a manner that matches the real-world configuration between such
components. In external representation data, a physical component is representable using a single
renderable element.

[0057] The term “modal path” refers to a flow of input and output products that are utilized
by one or more physical component(s) to produce a particular final product.

[0058] The term “physical representation” refers to at least a portion of external
representation data that represents a physical component or connection between two physical
components in a physical layout associated with a processing plant.

[0059] The term “internal representation data” refers to electronically managed data that
represents an abstraction of physical component(s) and/or connection(s) between physical
components of a processing plant in a manner that separately represents different modal paths
associated with modes of at least one physical component. In internal representation data, a
physical component is representable using a different renderable element for each modal path

associated with the physical component.
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[0060] The term “virtual representation” refers to at least a portion of internal representation
data that represents a particular modal path abstracted associated with a particular physical
component of a processing plant.

[0061] The term “optimized operational parameter” refers to a value for a particular
configurable parameter utilized to operate a physical component or connection between two
physical components determined to optimize one or more target values utilizing one or more
optimization model(s) and/or process(es).

[0062] The term “optimized amount” with respect to a particular product refers to an amount
of a final product that is to be produced via a processing plant to optimize one or more target
variables. In one example context, an optimized amount for each product of a plurality of
products refers to the amount of each of such products to be produced to maximize a particular
target variable, such as a profit variable.

[0063] The term “operation” with respect to a physical component refers to one or more
behavior(s) performed by the physical component.

[0064] The term “lift schedule” refers to electronically managed data representing
timestamps and/or timestamp intervals at or during which particular final product(s) are to be
output from a processing plant. In some embodiments, a lift schedule corresponds to a pickup
schedule that defines timestamps or timestamp intervals at which final products will be exported
from the processing plant to another location, thus freeing up storage capacity within one or
more physical component(s) of the processing plant.

[0065] The term “time interval” refers to a range of time defined by two or more timestamps.
[0066] The term “time slice” refers to electronically managed data representing a defined
time interval.

[0067] The term “user-facing interface” refers to any electronically renderable visual output
producible for viewing by an end user.

[0068] The term “flowsheet model” refers to a renderable format for representing physical
component(s), connection(s) between said physical component(s), and/or flow of inputs and/or
products between such physical component(s), utilizing one or more graph element(s).

[0069] The term “target parameter” refers to a particular property, data value, or other
element to be optimized via an optimization process. In some embodiments, a target parameter

represents a property having a particular value that is to be maximized or minimized during
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optimization. Non-limiting examples of a target parameter include profitability, throughput, and
waste.

[0070] The term “plant characteristic” refers to electronically managed data that represents a
particular property of a processing plant or determination regarding a processing plant. Non-
limiting examples of a plant characteristic include a number of virtual blenders associated with a
processing plant, a number of physical blenders associated with a processing plant, whether the
processing plant is agile, whether a target parameter is impacted by one or more changing
condition(s) of the processing plant, and the final products that can be produced by the
processing plant.

[0071] The term “dual-horizon optimization process” refers to a process for generating data
for use in optimizing operation of a processing plant in a manner that maximizes and/or
minimizes one or more target parameter(s) as desired utilizing at least a long-horizon
optimization process and a short-horizon optimization process.

[0072] The term “long-horizon optimization process” refers to a process that generates data
that informs operation of a processing plant associated with a future time interval. In some
embodiments, a long-horizon optimization process generates target amounts of one or more final
product(s) to be produced via a corresponding processing plant over a particular timestamp
interval to optimize one or more target parameter(s) over the particular timestamp interval.
[0073] The term “short-horizon optimization process” refers to a process that generates data
that informs real-time operation of a processing plant. In some embodiments, a short-horizon
optimization process generates configurations and/or target product(s) to be produced by a
processing plant in real-time.

[0074] The term “long-horizon optimized plan” refers to one or more parameter(s)
representing the output of a long-horizon optimization process. In some embodiments, a long-
horizon optimized plan includes at least target amount(s) for one or more final product(s) that
optimizes one or more target parameter(s) over a timestamp interval by balancing both short-
term and long-term requirements of a processing plant. One example long-horizon optimized
plan includes target amount(s) of final product(s) optimized over a m-day timestamp interval to
balance supply-and-demand of such final products in a manner that maximizes profitability of an

oil refinery.
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[0075] The term “short-horizon optimized plan” refers to one or more optimized operational
parameter(s) representing the output of a short-horizon optimization process generated via a
dual-horizon optimization process. In some embodiments, a short-horizon optimized plan
includes at least a set of planned moves to operate a processing plant. In some embodiments, a
short-horizon optimized plan is subject to change as time continues, while still being guided by
the long-horizon optimized plan.

[0076] The term “plant configuration result data” refers to one or more data identifiers that
represents plant characteristic(s) of a processing plant and/or particular determination(s)
associated with a processing plant.

[0077] The term “concurrent products” refers to one or more final product(s) indicated to be
produced over a particular timestamp interval in a long-horizon optimization plan produced via a
long-horizon optimization process.

[0078] The term “primary product” refers to a final product associated with a target amount
that indicates a sufficiently high volume in a long-horizon optimized plan. In some
embodiments, a primary product is determinable based on comparison between a target amount
associated with the final product and a corresponding threshold indicating a minimum volume to
be a primary product. In some embodiments, a primary product is determinable based on
comparison between a target amount associated with the final product and target amounts
associated with other final product(s).

[0079] The term “secondary product” refers to any final product represented in a long-
horizon optimized plan that is not a primary product.

[0080] The term “closest primary product” with respect to a secondary product refers to a
primary product represented in the same long-horizon optimized plan that is indicated as closest
to the secondary product in terms of specification or recipe utilized to product that primary
product.

[0081] The term “agile” refers to a capability for a processing plant or a physical component
thereof to efficiently operate in view of changes in product demand and/or product flow rate. In
this regard, a processing plant that is “agile” includes physical component(s) that efficiently
operate in view of changes in product demand and/or product flow rate, whereas a processing
plant that is “not agile” includes one or more physical component(s) that do not efficiently

operate in view of changes in product demand and/or product flow rate.

14



[0082] The term “improvement data” refers to electronically managed data indicating a delta
with respect to a particular target parameter or a plurality of target parameter(s) that would result
from addition of a new blender in the processing plant. In one example context, improvement
data represents an increase in profitability of a processing plant that would result from inclusion
of one new blender in the processing plant.

[0083] The term “improvement threshold” refers to a particular data value for comparison
with improvement data that, if satisfied, indicates generation of an indication should be
generated. In some embodiments, an improvement threshold embodies a particular data value
that, if the value of improvement data exceeds, is satisfied. In other embodiments, an
improvement threshold embodies a particular data value that, if the value of the improvement

data falls below, is satisfied.

EXAMPLE SYSTEMS AND APPARATUSES OF THE DISCLOSURE
[0084] FIG. 1 illustrates a block diagram of a system that may be specially configured within
which embodiments of the present disclosure may operate. Specifically, FIG. 1 depicts an
example system 100. As illustrated, the system 100 includes a processing plant system 104 in
communication with an optimized control system 102. In some embodiments, the processing
plant system 104 communicates with the optimized control system 102 over one or more
communications network(s), for example a communications network 106.
[0085] It should be appreciated that the communications network 106 in some embodiments
is embodied in any of a myriad of network configurations. In some embodiments, the
communications network 106 embodies a public network (e.g., the Internet). In some
embodiments, the communications network 106 embodies a private network (e.g., an internal
localized, or closed-off network between particular devices). In some other embodiments, the
communications network 106 embodies a hybrid network (e.g., a network enabling internal
communications between particular connected devices and external communications with other
devices). The communications network 106 in some embodiments includes one or more base
station(s), relay(s), router(s), switch(es), cell tower(s), communications cable(s) and/or
associated routing station(s), and/or the like. In some embodiments, the communications network
106 includes one or more user controlled computing device(s) (e.g., a user owned router and/or
modem) and/or one or more external utility devices (e.g., Internet service provider

communication tower(s) and/or other device(s)).

15



[0086] Each of the components of the system 100 communicatively coupled to transmit data
to and/or receive data from one another over the same or different wireless and/or wired
networks embodying the communications network 106. Such configuration(s) include, without
limitation, a wired or wireless Personal Area Network (PAN), Local Area Network (LAN),
Metropolitan Area Network (MAN), Wide Area Network (WAN), and/or the like. Additionally,
while FIG. 1 illustrate certain system entities as separate, standalone entities communicating over
the communications network 106, the various embodiments are not limited to this architecture.
In other embodiments, one or more computing entities share one or more components, hardware,
and/or the like, or otherwise are embodied by a single computing device such that connection(s)
between the computing entities are over the communications network 106 are altered and/or
rendered unnecessary. For example, in some embodiments, the processing plant system 104
includes some or all of the optimized control system 102, such that an external communications
network 106 is not required.

[0087] In some embodiments, the processing plant system 104 and the optimized control
system 102 are embodied in an on-premises system within or associated with the processing
plant. In some such embodiments, the processing plant system 104 and the optimized control
system 102 are communicatively coupled via at least one wired connection. Alternatively or
additionally, in some embodiments, the processing plant system 104 embodies or includes the
representative processing system 102, for example as a software component of a single enterprise
terminal.

[0088] The processing plant system 104 includes any number of computing device(s),
system(s), physical component(s), and/or the like, that facilitates producing of any number of
products, for example utilizing particular configurations that cause processing of particular
inputs available within the processing plant system 104. In some embodiments, the processing
plant system 104 includes one or more physical component(s), connection(s) between physical
component(s), and/or computing system(s) that control operation of each physical component
therein. In one example context, the processing plant system 104 embodies a refinery plant,
which includes physical component(s) embodying rundown blender(s), product tank(s), or other
component(s) that perform particular process(es) to alter properties of inputs to the component,
crude flow unit(s), piping between such physical component(s), valve(s) controlling flow

between the physical component(s), and/or the like. Additionally or alternatively, in some

16



embodiments the processing plant system 104 includes one or more computing system(s) that are
specially configured to operate the physical component(s) in a manner that produces one or more
particular product(s) simultaneously. In some embodiments, a processing plant system 104
includes one or more computing device(s) and/or system(s) embodied in hardware, software,
firmware, and/or a combination thereof, that configure and/or otherwise control operation of one
or more physical component(s) in the processing plant. For example, in some embodiments, such
computing device(s) and/or system(s) include one or more programmable logic controller(s),
MPC(s), application server(s), centralized control system(s), and/or the like, that control(s)
configuration and/or operation of at least one physical component. It will be appreciated that
different processing plant system(s) 104 may include different physical component(s),
computing system(s), and/or the like. For example, different refinery plants may include
different components, different number of components, different types of components, and/or the
like, that cause the processing plant system to operate differently from other refinery plants.
[0089] The optimized control system 102 includes one or more computing device(s) and/or
system(s) embodied in hardware, software, firmware, and/or a combination thereof, that
generates optimized operational parameter(s) utilizing a dual-horizon optimization process. In
some embodiments, an optimized control system 102 includes one or more specially configured
application server(s), database server(s), end user device(s), cloud computing system(s), and/or
the like. Additionally or alternatively, in some embodiments, the optimized control system 102
includes one or more client devices, user devices, and/or the like, that enables access to
functionality provided via the optimized control system 102, for example via a web application,
native application, and/or the like.

[0090] In some embodiments, the optimized control system 102 is configured to perform a
dual-horizon optimization process, including a long-horizon optimization process and a short-
horizon optimization process. For example, in some embodiments, the optimized control system
102 is configured to perform a long-horizon optimization process and a short-horizon
optimization process based at least in part on the results of the long-horizon optimization process
and/or configuration of the processing plant itself. In some such embodiments, the optimized
control system 102 is configured to generate, maintain, and/or process one or more one or more
representation(s) of a processing plant utilized in the dual-horizon optimization process. For

example, in some embodiments the optimized control system 102 generates, maintains, and/or
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otherwise processes one or more representation(s) of a virtualization of all modal paths for
producing final products via the physical components of a processing plant corresponding to the
processing plant system 104. In this regard, in some embodiments, the optimized control system
102 generates, maintains, and/or processes a physical representation that corresponds to the
physical layout of the processing plant to generate a corresponding virtual representation utilized
in the dual-horizon optimization process. For example, the virtual representation may include a
virtual component representing a virtual component inventory corresponding to a particular final
product. The optimized control system 102 in some embodiments utilizes the virtual
representation of the processing plant in the dual-horizon optimization process. Additionally or
alternatively, in some embodiments, the optimized control system 102 determines, generates,
and/or otherwise identifies particular data utilized to control operation of the physical
component(s) of or associated with the processing plant system 104. In some embodiments, the
optimized control system 102 includes or embodies a display or other user interface to which a
user-facing interface is renderable.

[0091] In some embodiments, the optimized control system 102 and/or processing plant
system 104 communicate with one another to perform the various actions described herein. For
example, in some embodiments, the optimized control system 102 and the processing plant
system 104 communicate to generate optimized operational parameter(s) associated with
operation of a particular processing plant via a dual-horizon process. Additionally or
alternatively, in some embodiments, the optimized control system 102 and the processing plant
system 104 communicate to facilitate control of the processing plant based at least in part on the
generated optimized operational parameter(s). For example, in some embodiments the optimized
control system 102 and the processing plant system 104 communicate to configure one or more
physical component(s) of the processing plant to product particular product(s) based at least in
part on the optimized operational parameter(s).

[0092] FIG. 2 illustrates a block diagram of an example apparatus that may be specially
configured in accordance with at least one example embodiment of the present disclosure.
Specifically, FIG. 2 depicts an example dual-horizon optimization apparatus 200 (“apparatus
200”) specially configured in accordance with at least some example embodiments of the present
disclosure. In some embodiments, the optimized control system 102 and/or a portion thereof is

embodied by one or more system(s), such as the apparatus 200 as depicted and described in FIG.
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2. The apparatus 200 includes processor 202, memory 204, input/output circuitry 206,
communications circuitry 208, long-horizon optimization circuitry 210, short-horizon
optimization circuitry 212, optional plant control circuitry 214, and optional lift planning
circuitry 216. In some embodiments, the apparatus 200 is configured, using one or more of the
sets of circuitry 202, 204, 206, 208, 210, 212, 214, and/or 216, to execute and perform the
operations described herein.

[0093] In general, the terms computing entity (or “entity” in reference other than to a user),
device, system, and/or similar words used herein interchangeably may refer to, for example, one
or more computers, computing entities, desktop computers, mobile phones, tablets, phablets,
notebooks, laptops, distributed systems, items/devices, terminals, servers or server networks,
blades, gateways, switches, processing devices, processing entities, set-top boxes, relays, routers,
network access points, base stations, the like, and/or any combination of devices or entities
adapted to perform the functions, operations, and/or processes described herein. Such functions,
operations, and/or processes may include, for example, transmitting, receiving, operating on,
processing, displaying, storing, determining, creating/generating, monitoring, evaluating,
comparing, and/or similar terms used herein interchangeably. In one embodiment, these
functions, operations, and/or processes can be performed on data, content, information, and/or
similar terms used herein interchangeably. In this regard, the apparatus 200 embodies a
particular, specially configured computing entity transformed to enable the specific operations
described herein and provide the specific advantages associated therewith, as described herein.
[0094] Although components are described with respect to functional limitations, it should
be understood that the particular implementations necessarily include the use of particular
computing hardware. It should also be understood that in some embodiments certain of the
components described herein include similar or common hardware. For example, in some
embodiments two sets of circuitry both leverage use of the same processor(s), network
interface(s), storage medium(s), and/or the like, to perform their associated functions, such that
duplicate hardware is not required for each set of circuitry. The use of the term “circuitry” as
used herein with respect to components of the apparatuses described herein should therefore be
understood to include particular hardware configured to perform the functions associated with

the particular circuitry as described herein.
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[0095] Particularly, the term “circuitry” should be understood broadly to include hardware
and, in some embodiments, software for configuring the hardware. For example, in some
embodiments, “circuitry” includes processing circuitry, storage media, network interfaces,
input/output devices, and/or the like. Alternatively or additionally, in some embodiments, other
elements of the apparatus 200 provide or supplement the functionality of another particular set of
circuitry. For example, the processor 202 in some embodiments provides processing
functionality to any of the sets of circuitry, the memory 204 provides storage functionality to any
of the sets of circuitry, the communications circuitry 208 provides network interface
functionality to any of the sets of circuitry, and/or the like.

[0096] In some embodiments, the processor 202 (and/or co-processor or any other processing
circuitry assisting or otherwise associated with the processor) is/are in communication with the
memory 204 via a bus for passing information among components of the apparatus 200. In some
embodiments, for example, the memory 204 is non-transitory and may include, for example, one
or more volatile and/or non-volatile memories. In other words, for example, the memory 204 in
some embodiments includes or embodies an electronic storage device (e.g., a computer readable
storage medium). In some embodiments, the memory 204 is configured to store information,
data, content, applications, instructions, or the like, for enabling the apparatus 200 to carry out
various functions in accordance with example embodiments of the present disclosure.

[0097] The processor 202 may be embodied in a number of different ways. For example, in
some example embodiments, the processor 202 includes one or more processing devices
configured to perform independently. Additionally or alternatively, in some embodiments, the
processor 202 includes one or more processor(s) configured in tandem via a bus to enable
independent execution of instructions, pipelining, and/or multithreading. The use of the terms
“processor” and “processing circuitry” should be understood to include a single core processor, a
multi-core processor, multiple processors internal to the apparatus 200, and/or one or more
remote or “cloud” processor(s) external to the apparatus 200.

[0098] In an example embodiment, the processor 202 is configured to execute instructions
stored in the memory 204 or otherwise accessible to the processor. Alternatively or additionally,
the processor 202 in some embodiments is configured to execute hard-coded functionality. As
such, whether configured by hardware or software methods, or by a combination thereof, the

processor 202 represents an entity (e.g., physically embodied in circuitry) capable of performing
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operations according to an embodiment of the present disclosure while configured accordingly.
Alternatively or additionally, as another example in some example embodiments, when the
processor 202 is embodied as an executor of software instructions, the instructions specifically
configure the processor 202 to perform the algorithms embodied in the specific operations
described herein when such instructions are executed.

[0099] As one particular example embodiment, the processor 202 is configured to perform
various operations associated with generating optimized operational parameter(s) via a dual-
horizon optimization process. In some embodiments, the processor 202 includes hardware,
software, firmware, and/or a combination thereof, that generates or otherwise identifies a long-
horizon optimized plan generated via a long-horizon optimization process. Additionally or
alternatively, in some embodiments, the processor 202 includes hardware, software, firmware,
and/or a combination thereof, that processes data indicative of configuration of a processing
plant to determine a short-horizon optimization process for use. Additionally or alternatively, in
some embodiments, the processor 202 includes hardware, software, firmware, and/or a
combination thereof, that generates at least one optimized operational parameter, for example
utilizing a short-horizon optimization process based at least in part on a long-horizon optimized
plan generated via a long-horizon optimization process. Additionally or alternatively, in some
embodiments, the processor 202 includes hardware, software, firmware, and/or a combination
thereof, that facilitate control of at least one physical component based at least in part on
optimized operational parameter(s). Additionally or alternatively, in some embodiments, the
processor 202 includes hardware, software, firmware, and/or a combination thereof, that
generates or otherwise configures a lift schedule based at least in part on optimized operational
parameter(s) and/or control of one or more physical component(s) of a processing plant.

[0100] In some embodiments, the apparatus 200 includes input/output circuitry 206 that
provides output to the user and, in some embodiments, to receive an indication of a user input. In
some embodiments, the input/output circuitry 206 is in communication with the processor 202 to
provide such functionality. The input/output circuitry 206 may comprise one or more user
interface(s) and in some embodiments includes a display that comprises the interface(s) rendered
as a web user interface, an application user interface, a user device, a backend system, or the like.
In some embodiments, the input/output circuitry 206 also includes a keyboard, a mouse, a

joystick, a touch screen, touch areas, soft keys a microphone, a speaker, or other input/output
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mechanisms. The processor 202 and/or input/output circuitry 206 comprising the processor may
be configured to control one or more functions of one or more user interface elements through
computer program instructions (e.g., software and/or firmware) stored on a memory accessible to
the processor (e.g., memory 204, and/or the like). In some embodiments, the input/output
circuitry 206 includes or utilizes a user-facing application to provide input/output functionality to
a client device and/or other display associated with a user.

[0101] In some embodiments, the apparatus 200 includes communications circuitry 208. The
communications circuitry 208 includes any means such as a device or circuitry embodied in
either hardware or a combination of hardware and software that is configured to receive and/or
transmit data from/to a network and/or any other device, circuitry, or module in communication
with the apparatus 200. In this regard, in some embodiments the communications circuitry 208
includes, for example, a network interface for enabling communications with a wired or wireless
communications network. Additionally or alternatively in some embodiments, the
communications circuitry 208 includes one or more network interface card(s), antenna(s),
bus(es), switch(es), router(s), modem(s), and supporting hardware, firmware, and/or software, or
any other device suitable for enabling communications via one or more communications
network(s). Additionally or alternatively, the communications circuitry 208 includes circuitry for
interacting with the antenna(s) and/or other hardware or software to cause transmission of signals
via the antenna(s) or to handle receipt of signals received via the antenna(s). In some
embodiments, the communications circuitry 208 enables transmission to and/or receipt of data
from user device, one or more asset(s) or accompanying sensor(s) , and/or other external
computing device in communication with the apparatus 200.

[0102] The long-horizon optimization circuitry 210 includes hardware, software, firmware,
and/or a combination thereof, that supports performing a long-horizon optimization process of a
dual-horizon optimization process and storing data associated with the long-horizon optimization
process. For example, in some embodiments, the long-horizon optimization circuitry 210
includes hardware, software, firmware, and/or a combination thereof, that performs a dynamic
model based at least in part on a configuration of a processing plant. In some embodiments, the
configuration of the processing plant is embodied as a flowsheet model maintained via the
apparatus 200. Additionally or alternatively, in some embodiments, the long-horizon

optimization circuitry 210 includes hardware, software, firmware, and/or a combination thereof
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that generates and/or maintains a virtual representation corresponding to a configuration of a
processing plant. Additionally or alternatively, in some embodiments, the long-horizon
optimization circuitry 210 includes hardware, software, firmware, and/or a combination thereof
that processes the virtual representation via the long-horizon optimization process. Additionally
or alternatively, in some embodiments, the long-horizon optimization circuitry 210 includes
hardware, software, firmware, and/or a combination thereof, that generates a long-horizon
optimized plan outputted via a long-horizon optimized plan. For example, in some embodiments,
the long-horizon optimization circuitry 210 includes hardware, software, firmware, and/or a
combination thereof, that generates a long-horizon optimized plan representing target amount(s)
of final product(s) to be produced over a particular timestamp interval, for example over the next
m-days (where m is a number). In some embodiments, the long-horizon optimized plan includes
optimized operational parameter(s) for a particular time interval, for example representing such
target amounts for one or more final product(s). Additionally or alternatively, in some
embodiments, the long-horizon optimization circuitry 210 includes hardware, software,
firmware, and/or a combination thereof, that generates improvement data and/or generates
indication(s) based at least in part on the improvement data. In some embodiments, long-horizon
optimization circuitry 210 includes a separate processor, specially configured field
programmable gate array (FPGA), or a specially programmed application specific integrated
circuit (ASIC).

[0103] The short-horizon optimization circuitry 212 includes hardware, software, firmware,
and/or a combination thereof, that supports performing a short-horizon optimization process of a
dual-horizon optimization process and storing data associated with the short-horizon
optimization process. For example, in some embodiments, the short-horizon optimization
circuitry 212 includes hardware, software, firmware, and/or a combination thereof, that performs
a short-horizon optimization process based at least in part on a configuration of a processing
plant. Additionally or alternatively, in some embodiments, the short-horizon optimization
circuitry 212 includes hardware, software, firmware, and/or a combination thereof, that generates
and/or maintains plant result configuration data indicating the results of one or more
determination(s) regarding the configuration of a particular processing plant, for example
whether the processing plant includes greater than or equal to a certain number of blenders,

whether the processing plant includes physical component(s) that are agile, whether the
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processing plant includes physical component(s) that are affected by product changes and/or
changes in flow rate. Additionally or alternatively, in some embodiments, the short-horizon
optimization circuitry 212 includes hardware, software, firmware, and/or a combination thereof,
that identifies a short-horizon optimization process for use, for example based at least in part on
plant configuration result data and/or the like. Additionally or alternatively, in some
embodiments, the short-horizon optimization circuitry 212 includes hardware, software,
firmware, and/or a combination thereof, that performs a short-horizon optimization process to
generate optimized operational parameter(s). In some embodiments, short-horizon optimization
circuitry 212 includes a separate processor, specially configured field programmable gate array
(FPGA), or a specially programmed application specific integrated circuit (ASIC).

[0104] The optional control circuitry 214 includes hardware, software, firmware, and/or a
combination thereof, that supports various functionality associated with causing configuration or
other causing operation of at least one physical component of a processing plant. For example, in
some embodiments, the control circuitry 214 includes hardware, software, firmware, and/or a
combination thereof, that causes operation of a physical component based at least in part on at
least one optimized operational parameter. Additionally or alternatively, in some embodiments,
the control circuitry 214 includes hardware, software, firmware, and/or a combination thereof,
that causes operation of a plurality of physical components based at least in part on at least one
optimized operational parameter. Additionally or alternatively, in some embodiments, the control
circuitry 214 includes hardware, software, firmware, and/or a combination thereof, that
configures at least one physical component of a processing plant to produce a plurality of
optimized amounts corresponding to a plurality of products over a particular time interval, for
example defined by at least one optimized operational parameter. In some embodiments, the
control circuitry 214 includes a separate processor, specially configured field programmable gate
array (FPGA), or a specially programmed application specific integrated circuit (ASIC).

[0105] The optional lift planning circuitry 216 includes hardware, software, firmware, and/or
a combination thereof, that supports various functionality associated with configuring a lift
schedule. For example, in some embodiments, the lift planning circuitry 216 includes hardware,
software, firmware, and/or a combination thereof, that enables configuration of a lift schedule by
assigning a time slices to particular lift of a final product available at that time slice. Additionally

or alternatively, in some embodiments, the lift planning circuitry 216 includes hardware,
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software, firmware, and/or a combination thereof, that enables configuration of the lift schedule
based at least in part on the at least one optimized operational parameter and/or an optimized
amount of each product of a plurality of products. Additionally or alternatively, in some
embodiments, the lift planning circuitry 216 includes hardware, software, firmware, and/or a
combination thereof, that generates a user-facing interface that enables input of a planned lift
(e.g., a scheduled pickup of a particular product) at a particular times slice. In some
embodiments, the lift planning circuitry 216 includes a separate processor, specially configured
field programmable gate array (FPGA), or a specially programmed application specific
integrated circuit (ASIC).

[0106] Additionally or alternatively, in some embodiments, two or more of the sets of
circuitries 202-216 are combinable. Alternatively or additionally, in some embodiments, one or
more of the sets of circuitry perform some or all of the functionality described associated with
another component. For example, in some embodiments, two or more of the sets of circuitry 202-
216 are combined into a single module embodied in hardware, software, firmware, and/or a
combination thereof. Similarly, in some embodiments, one or more of the sets of circuitry, for
example the long-horizon optimization circuitry 210, short-horizon optimization circuitry 212,
plant control circuitry 214, and/or lift planning circuitry 216, is/are combined with the processor
202, such that the processor 202 performs one or more of the operations described above with
respect to each of these sets of circuitry 210-216.

EXAMPLE PROCESSING PLANT REPRESENTATIONS OF THE DISCLOSURE
[0107] Having described example systems and apparatus, example representations of a
processing plant in accordance with the present disclosure will now be described. In some
embodiments, the representations as depicted and described are associated with corresponding
representation data, for example physical/external representation data and virtual/internal
representation data. In some embodiments, one or more specially configured system(s) and/or
device(s), for example the optimized control system 102 embodied by the apparatus 200,
identifies, generates, and/or otherwise maintains data representing such depicted
representation(s). Additionally or alternatively, in some embodiments, the optimized control
system 102 embodied by the apparatus 200, for example, is configured to enable generation of a

user-facing interface for inputting of and/or depicting of such representation(s).
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[0108] FIG. 3 illustrates a flowsheet model of a physical layout of an example processing
plant in accordance with at least an example embodiment of the present disclosure. Specifically,
FIG. 3 depicts an example external representation 300 of a processing plant. In this regard, in
some embodiments the external representation 300 depicts a physical layout and configuration of
the particular processing plant. As illustrated, the example processing plant is an oil refinery. It
will be appreciated that in other embodiments, other processing plants may be utilized.

[0109] The external representation 300 includes a plurality of physical representations. In
some embodiments, each physical representation is embodied by an element within the flowsheet
model as depicted. Each element may represent a particular physical component within the
processing plant itself. Additionally, the flowsheet model may define physical connections
between said physical components. In this regard, input products may flow between such
physical components based on such physical connections, for example for use in producing one
or more final products via the processing plant represented by the external representation 300.
[0110] As illustrated, the external representation 300 includes one or more physical
representation(s) of product tank(s) 302 and one or more physical representation(s) of processing
unit(s) 304. In some embodiments, the processing units depicted in the physical representations
of processing units 304 source a particular product, utilize the product as input, and/or processing
incoming input products in a particular manner. For example, as illustrated, the physical
representations of processing components 304 includes crude flow units, hydro treating
processing units, reforming processing units, isomerization processing units, aromatics reduction
processing units, and the like. Such processing units are depicted as connected via physical
connections to one or more other upstream and/or downstream unit(s). It will be appreciated that
any number, type, and/or configuration of processing units may be included in a particular
processing plant.

[0111] In some embodiments, one or more of the physical representation of processing units
304 each flow to one or more particular physical representation(s) of product tank(s) 302. In
some embodiments, a physical representation of a product tank 302 represents a corresponding
physical rundown blender in the processing plant. At a particular time slice, the physical
rundown blender may be configured to product a particular target product, for example based at
least in part on input product(s) received via the processing unit(s) represented by the physical

representations of processing units 304. In this regard, each product blender may serve as a
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processing unit and a final storage for a particular type of final product. Such processing plants
do not include intermediary storage tanks, for example that store intermediary input components
utilized by the product tank(s), that would serve as a buffer for use in producing particular final
products. In some embodiments, a processing plant utilizing such rundown blending does not
include any intermediary storage tank. In other embodiments, a processing plant utilizing
rundown blending has some intermediary storage tank(s), but includes a limited amount of
intermediary storage tanks. It will be appreciated that different processing plants may include
different number, configuration, and/or types of blenders.

[0112] The physical representations of the processing plant in some embodiments correspond
to the current operation of the physical component(s) therein. In this regard, the external
representation 300 provides visibility only into the final product(s) currently being produced, and
does not provide any insight or knowledge into what final product(s) is/are next. In this regard,
optimization for the current operation alone may result in a myopic or otherwise insufficient
optimization—for example that leads to current operation that is better profitable now but
reduces long-term profitability of the processing plant.

[0113] FIG. 4 illustrates a flowsheet model of an example processing plant virtualized for
optimization in accordance with at least an example embodiment of the present disclosure.
Specifically, FIG. 4 depicts an example internal representation 400 of a processing plant. The
internal representation 400 corresponds to the same processing plant depicted in the external
representation 300 as depicted and described with respect to FIG. 3. In this regard, the internal
representation 400 represents a virtualized representation of the processing plant, for example
that may be utilized for purposes of performing one or more optimization process. In some
embodiments, the internal representation 400 includes one or more virtual representation(s)
associated with physical component(s) of the processing plant that do not represent separate
physical components of the processing plant itself.

[0114] As illustrated, the internal representation 400 includes virtual representation(s) of the
processing unit(s) 404. In some embodiments, the virtual representation(s) of the processing
unit(s) 404 correspond to the physical representations of the processing units 302. In some
embodiments, each physical representation of a processing unit corresponds to a virtual
representation in the internal representation 400 after virtualization. In other embodiments, the

internal representation 400 includes two or more virtual representation(s) that correspond to the
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same physical processing unit and/or physical representation. For example, in some
embodiments where a processing unit is controllable in different modes (e.g., that utilize
different input products and/or product different output products), the processing unit may be
associated with multiple different virtual representation(s) 404.

[0115] The internal representation 400 similarly includes virtual representation(s) of product
tank(s) 402. In some embodiments, the virtual representation(s) of the product tank(s) 402
correspond to each of the physical representation(s) of the product tank(s) 302. In this regard,
each of the product tank(s) in the processing plant may be represented by a single physical
representation of the product tank in 302, and similarly correspond to a single virtual
representation of the product tank in 402.

[0116] The internal representation 400 further includes virtual representations of the
component tanks 406. In some embodiments, a virtual representation of a component tank
corresponds to a virtualized intermediary storage tank for a particular input product utilized to
produce a particular final product in one of the product tank(s). Additionally or alternatively, in
some embodiments the virtual representation of the component tanks 406 are generated based at
least in part on configurations of the processing plant, and/or what input products are utilized in
each product tank in such different configurations. It should be appreciated that the virtual
representation of the component tanks 406 do not have corresponding physical component(s)
within the physical plant, as no such intermediary tanks exist. In some embodiments, the internal
representation 400 is utilized for processing, and the external representation 300 is utilized for
display to a user.

[0117] The virtual representations of the component tanks 406 in some embodiments are
utilized for one or more optimization processes. For example, in some embodiments, the internal
representation 400 of the processing plant (including the virtual representation of the component
tanks 406) is utilized for performing a long-horizon optimization process, for example as part of
a dual-horizon optimization process. In some embodiments, the virtual representations of the
component tanks 406 enable a dual-horizon optimization process, for example that includes a
long-horizon optimization process that performs one or more calculations with respect to
amounts of component input products required to make particular amounts of target products,
what final product(s) and/or at what cost(s) are optimal over a particular timestamp interval,

and/or what balance of final product supply and demand optimally satisfy committed demand
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over the timestamp interval. In some embodiments, the long-horizon optimization process
determines aggregated blending recipes and unit operating targets for achieving target amounts
of final products that optimize one or more target parameter(s) and satisfies future demand over
the timestamp interval. The long-horizon optimization process in some embodiments generates
particular optimized operational parameter(s) that optimize one or more particular target
parameter(s) over a particular timestamp interval, for example the next m-days where m
represents a number. Non-limiting examples of long-horizon optimization processes are
described in in US 17/084,480, filed October 29, 2020, and titled “PLANT-WIDE
OPTIMIZATION INCLUDING BATCH OPERATIONS,” and US patent 9,733,629, filed July
21,2014, and titled “CASCADED MODEL PREDITIVE CONTROL (MPC) APPROACH FOR
PLANTWIDE CONTROL AND OPTIMIZATION,” the contents of which are incorporated by
reference herein in their entireties. In this regard, it should be appreciated that such virtualization
of the physical layout of the processing plant into the internal representation 400 enables the
long-horizon optimization process to be performed even in circumstances where the processing
plant utilizes rundown blending without any intermediary storage tanks for component input

products.

EXAMPLE DUAL-HORIZON OPTIMIZATION AND USE OF THE DISCLOSURE
[0118] Having described example systems, apparatuses, and processing plant representations
of the disclosure, example representations, data flows, and uses of dual-horizon optimization will
now be discussed. It will be appreciated that the apparatus 200, in some embodiments, maintains
one or more computing environments that enable the data flows as depicted and described. In
this regard, the apparatus 200 may implement the dual-horizon optimization process(es) and/or
uses thereof alone or in conjunction with one or more other system(s), for example processing
plant system(s) associated with a particular processing plant.

[0119] FIG. 5 illustrates a visualization of a long-horizon optimization and a short-horizon
optimization in a dual-horizon optimization process in accordance with at least an example
embodiment of the present disclosure. Specifically, FIG. 5 illustrates a visualization of a long-
horizon optimized plan 504. The visualization of the long horizon optimization plan 504
embodies a bar graph including at least different target amounts (e.g., volume) of different final
products to be generated by a particular processing plant, for example the processing plant as

depicted and described with respect to FIGS. 3 and 4. The visualization of the long-horizon
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optimized plan 504 includes particular target amounts for the final products that optimizes one or
more target parameters. For example, in some embodiments, the target amounts correspond to
volumes of final products to be produced over a particular timestamp interval (e.g., the next m-
days) to maximize a profitability parameter associated with the processing plant. As illustrated,
the visualization of the long-horizon optimized plan 504 includes a visualization of a target
amount for different products, for example target amount visualization S06A corresponding to a
first final product, target amount visualization 506B corresponding to a second final product,
target amount visualization 506C corresponding to a third final product, and target amount
visualization 506D corresponding to a fourth final product. It will be appreciated that a long-
horizon optimized plan may include any number of final products, and/or any different target
amounts.

[0120] Each visualization associated with a final product includes a minimum and a
maximum amount. In some embodiments, the minimum amount for a final product is generated
corresponding to an amount of confirmed final product. Such confirmed final product may
correspond to how much of said final product has already been purchased by customers of the
processing plant, for example. The maximum amount for a final product in some embodiments is
determined via the long-horizon optimization process. In this regard, the maximum amount in
some embodiment represents a minimum amount plus a delta amount, where the delta amount is
generated via the long-horizon optimization process to optimize one or more target parameter(s).
For example, in some embodiments, the long-horizon optimization process maximizes the
profitability of the processing plant. As illustrated, the visualization of the long-horizon
optimized plan 504 indicates that more of the first final product is to be generated with a much
greater volume than the other final products, followed by the fourth final product with the next-
highest volume, followed by the third final product with the next-highest volume, and finally the
second final product with the lowest volume to be produced. Based on the long-horizon
optimized plan visualized in 504, the processing plant may then be operated to meet the target
amounts for each of the final products over a particular time horizon, for example represented by
the timestamp interval for which the long-horizon optimized plan was generated (e.g., over m-
days).

[0121] In this regard, as illustrated the long-horizon optimized plan visualized in 504

represents an optimization of target parameter(s) over a longer time horizon. The short-horizon
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optimization process, alternatively, represents how to optimize the operation of the processing
plant in real-time—or in other words as it is operating right now. FIG. 5 illustrates a visualization
of a short-horizon optimized plan 502. The visualization of the short-horizon optimized plan 502
thus defines configuration of the processing plant as it operates. For example, as the physical
components of the processing plant operate in real-time, the short-horizon optimized plan
minimizes the impact to one or more target parameter(s) of disturbances to the processing plant,
such as supply/demand fluctuations and/or unit upsets due to other causes. Disturbances may
include demand fluctuations, feed supply or intermediate import disturbances, and/or the like,
which ideally are maximally absorbed by the product tanks using the dual-horizon optimization
described herein.

[0122] It should be appreciated that the long-horizon optimized plan guides the short-horizon
optimized plan. In some embodiments for example, the long-horizon optimized plan optimally
balances supply and demand to maximize profitability and/or otherwise optimize other target
parameter(s), while the short-horizon optimized plan minimizes the impact of disturbances on
such an optimized plan. In this regard, the dual-horizon optimization process utilizes both the
long-horizon optimization and subsequent short-horizon optimization to both optimize the long-
term (e.g., m-day) operation of the processing plant and corresponding short-term operation (e.g.,
real-time or right now) operation of the processing plant to meet or most closely reach the long-
term plan.

[0123] FIG. 6 illustrates an example visualization of lift schedule generation based at least in
part on dual-horizon optimization in accordance with at least an example embodiment of the
present disclosure. Specifically, FIG. 6 illustrates visualization of lift schedule generation based
at least in part on a long-horizon optimized plan and a short-horizon optimized plan. In this
regard, it will be appreciated that lift scheduling may be performed automatically or by a user
(e.g., a scheduler) associated with the processing plant. The scheduler may generate and/or
otherwise plan lifts arranged in a schedule, for example to different time slices within which a
customer is to obtain a particular final product from the processing plant.

[0124] FIG. 6 depicts a visualization of a lift schedule 602. In some embodiments, the lift
schedule is generated based at least in part on the dual-horizon optimization process. For
example, the lift schedule may be generated based on the long-horizon optimized plan and the

short-horizon optimized plan generated via the dual-horizon optimization process. The short-
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horizon optimized plan and the long-horizon optimized plan may both inform the lift scheduling
generation process in different ways. For example, the lift schedule may be generated based on
the current availability of inventories of final products in the product tanks, for example as
defined by the configuration of the processing plant, short-horizon optimized plan, and/or the
like, as well as future availability of inventories of final products in the product tanks, for
example as defined by the configuration of the processing plant, short-horizon optimized plan,
and/or long-horizon optimized plan. In this regard, the lift schedule may be generated to arrange
lifts of particular amounts of final products at particular time slices such that no product tank
overflows and/or underflows based on the current and future operation of the processing plant, as
defined based at least in part on the short-horizon optimized plan and/or long-horizon optimized
plan.

[0125] In some circumstances, lift scheduling is performed in this manner only in particular
circumstances. For example, in some embodiments, lift scheduling based on current inventories
and/or future inventories is utilized in a circumstance where the processing plant includes a
number of blenders that is greater than or equal to a number of concurrent products at a given
time, or a number of blenders that is less than the number of concurrent products but equal to the
number of primary products at a given time. In other circumstances, the lift schedule is generated
iteratively based on the availability of inventories in the product tanks and the scheduled product
runs of each blender, for example in a circumstance where the number of blenders is less than the
number of concurrent products.

[0126] In some embodiments, a scheduler utilizes one or more user interface(s) that indicate
or otherwise depict the available inventories of final product(s) in the actual product tank(s) of a
processing plant to generate the lift schedule 602, for example via a user interface depicting at
least the product tanks of the external representation 302 as depicted and described herein. It will
be appreciated that a scheduler may generate and/or arrange the lift schedule 602 using any of a
myriad of known mechanisms, interfaces, and/or the like. In this regard, a user embodying a
scheduler may utilize any of such known lift scheduling mechanism(s) to generate the lift
schedule based on the available and/or future inventories as described herein.

[0127] FIG. 7 illustrates an example data flow for dual-horizon optimization in accordance
with at least an example embodiment of the present disclosure. Specifically, the data flow

represents a dual-horizon optimization process that may be performed for planning plantwide
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optimization of a particular processing plant to optimize particular target parameter(s). In some
embodiments, the apparatus 200 performs such a data flow via a computing environment
maintained by the apparatus 200 alone or in conjunction with one or more external system(s), for
example a processing plant system.

[0128] The data flow begins with input data 702. In some embodiments, the input data 702
represents a representation of a processing plant, configuration of the processing plant,
confirmed demand for final product(s), a timestamp interval for optimization, financial data
associated with input product(s) and/or final product(s), and/or other data that may be utilized
during the dual-horizon optimization process. In some embodiments, the input data 704 includes
determination(s) regarding the physical layout of the processing plant.

[0129] The input data 702 is processed via a long-horizon optimization process 704. In some
embodiments, the long-horizon optimization process 704 generates a long-horizon optimized
plan 706. In some embodiments, the long-horizon optimized plan 706 includes optimized
operational parameter(s) associated with a particular timestamp interval, for example m-days. In
some such embodiments, the long-horizon optimized plan 706 includes target amounts for final
product(s) to be produced by the processing plant over the timestamp interval to optimize a
particular target parameter, for example to maximize profitability. The long-horizon optimization
process 704 in some embodiments are performed as described herein, for example with respect
to FIG. 4.

[0130] In some embodiments, the long-horizon optimized plan 706 is utilized as input to the
short-horizon optimization process 708. The short-horizon optimization process 706 generates a
short-horizon optimized plan 710. The short-horizon optimized plan 710 in some embodiments
includes optimized operational parameter(s) for real-time operation of the processing plant. For
example, in some embodiments, the short-horizon optimized plan 710 includes optimized
operational parameter(s) that represent ideal-resting values, anchor points, or other
configurations for one or more physical component(s) of the processing plant. Additionally or
alternatively, in some embodiments, the short-horizon optimized plan 710 includes target
amounts of final product(s) to be produced by the processing plant in real-time.

[0131] The short-horizon optimization process 708 represents a particular process including
one or more determination(s), transformation(s), and/or other data-driven action(s) that are

performed for a particular processing plant to generate the short-horizon optimized plan 710. In
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some embodiments, the short-horizon optimization process 708 includes a specific process for
setting blender outlet target flowrate(s), generating a lift schedule, setting ideal resting value(s)
for one or more physical component(s), setting other configuration(s) of physical component(s)
of the processing plant, and/or the like. In some embodiments, the particular short-horizon
optimization process 708 as applied is based at least in part on the processing plant itself, for
example the physical component(s) of the processing plant, configuration(s) of such physical
component(s), determination(s) associated therewith, and/or the like, as described herein.
[0132] FIG. 8 illustrates an example decision tree for identifying a short-horizon
optimization process for use in accordance with at least an example embodiment of the present
disclosure. In some embodiments, the apparatus 200 implements the decision tree as part of a
data flow. For example, in some embodiments, the apparatus 200 utilizes the decision tree to
determine, in real-time and/or as part of a dual-horizon optimization process as described herein
for example, what short-horizon optimization process to utilize for a particular processing plant.
In other embodiments, the decision tree is utilized to set one or more data identifier(s) associated
with a particular processing plant, where the data identifier(s) are utilized to configure and/or
identify a particular short-horizon optimization process for use in performing dual-horizon
optimization for a particular processing plant.

[0133] As illustrated, the decision tree utilizes plant data 802 as input. In some embodiments,
the plant data 802 is embodied by or includes representation data associated with a processing
plant. For example, in some embodiments, the plant data 802 includes an internal representation
of a processing plant and/or an external representation of a processing plant. Additionally or
alternatively, in some embodiments, the plant data 802 includes data values associated with or
indicating a physical layout of the processing plant. For example, in some embodiments, the
plant data 802 includes a number of blenders in the processing plant, configuration of such
blenders (e.g., rundown blender or batch blender), and/or the like. Additionally or alternatively,
in some embodiments, the plant data 802 includes data-driven determinations regarding
configuration of a processing plant, for example by a designer or other user familiar with the
processing plant. Such data-driven determination(s) may include an indication of whether the
processing plant is agile with respect to changes in flowrate and/or product. Additionally or
alternatively in some embodiments, such indications include whether changes to product and/or

flowrates in operation of the processing plant affect one or more target parameter(s) for
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optimization. In some embodiments, the apparatus 200 receives user input representing the plant
data 802 and/or a portion thereof, retrieves the plant data 802 and/or a portion thereof, and/or the
like. Additionally or alternatively, in some embodiments, the apparatus 200 receives a long-
horizon optimized plan and/or data thereof for use in navigating the decision tree. For example,
in some embodiments, the apparatus 200 receives, retrieves, and/or otherwise at least utilizes the
target amount(s) for final product(s), number of final product(s) to be produced, and/or the like,
in addition to plant characteristics associated with a processing plant, in the decision tree as
described herein. In this regard, the long-horizon optimized plan generated via the long-horizon
optimization process guides the short-horizon optimization process utilized in the dual-horizon
process as performed.

[0134] The apparatus 200 in some embodiments determines a particular short-horizon
optimization process to utilize based at least in part on the different data values represented in the
plant data 802. For example, the apparatus 200 may be utilized for any number of
determination(s), the results of such determinations indicated in plant configuration result data.
[0135] As illustrated, the apparatus 200 at determination 804 determines whether a number
of blenders in the processing plant is greater than or equal to a number of concurrent products at
a particular time. In some embodiments, the number of concurrent products is determined from a
long-horizon optimized plan, where the number of concurrent products is equivalent to the
number of final products to be generated in accordance with the long-horizon optimization
process. The number of blenders may be determined from the plant data 802, for example, or
other data retrieved, received, or otherwise identified by the apparatus 200.

[0136] In a circumstance where the apparatus 200 determines that the number of blenders is
greater than or equal to a number of concurrent products, the apparatus 200 may utilize a first
short-horizon optimization process 808. In some embodiments, the apparatus 200 assigns the
processing plant a first data identifier 806, which indicates that the first short-horizon
optimization process 808 should be used in dual-horizon optimization for the processing plant. In
some embodiments, an example of the first short-horizon optimization process 808 is depicted
and described further herein with respect to the process 1300 in FIG. 13.

[0137] It will be appreciated that, in some embodiments, the data identifier need not be

assigned, or may be updated upon future iterations of the long-horizon optimization process. In
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this regard, in some embodiments, the short-horizon optimization process utilized changes as the
number of concurrent products to be produced, for example, increases or decreases.

[0138] In a circumstance where the apparatus 200 determines that the number of blenders is
not greater than or equal to a number of concurrent products, the apparatus 200 proceeds to a
subsequent determination 810.

[0139] At determination 810, the apparatus 200 determines whether the number of blenders
is equal to, or in some embodiments greater than or equal to, a number of primary products. In
some embodiments, the number of primary products is determined from a long-horizon
optimized plan. For example, in some embodiments, each primary product may represent a final
product that is associated with a target amount over a particular threshold, or that is above a
percentage of the total target amounts of final products to be produced relative to other final
products in the long-horizon optimized plan. In some embodiments, the primary products
correspond to high-volume products based on the target amounts in the long-horizon optimized
plan, and the remaining products that are not high-volume are determined to represent secondary
products.

[0140] In a circumstance where the apparatus 200 determines that the number of blenders is
equal to the number of primary products, the apparatus 200 may utilize a second short-horizon
optimization process 814. In some embodiments, the apparatus 200 assigns the processing plant
a second data identifier 812, which indicates that the second short-horizon optimization process
814 should be used in dual-horizon optimization for the processing plant. In some embodiments,
an example of the second short-horizon optimization process 814 is depicted and described
further herein with respect to the process 1400 in FIG. 14.

[0141] In a circumstance where the apparatus 200 determines that the number of blenders is
not equal to, or in some embodiments not greater than or equal to, the number of primary
products, the apparatus 200 proceeds to a subsequent determination 816.

[0142] At determination 816, the apparatus 200 determines whether the processing plant is
determined to be agile. In some embodiments, a processing plant is agile if it does not lose
significant, or in some contexts, any efficiency from changes in product or run rate. In some
embodiments, the apparatus 200 retrieves, receives, or otherwise identifiers an input data value
indicating whether the processing plant is agile, for example from a designer or user associated

with the processing plant. In some embodiments, the apparatus 200 automatically determines
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whether the processing plant is agile, for example based at least in part on the types of physical
components in the processing plant and/or the like, historical data, and/or the like.

[0143] In a circumstance where the apparatus 200 determines that the processing plant is
agile, the apparatus 200 may utilize a third short-horizon optimization process 820. In some
embodiments, the apparatus 200 assigns the processing plant a third data identifier 818, which
indicates that the third short-horizon optimization process 820 should be used in dual-horizon
optimization for the processing plant. In some embodiments, an example of the third short-
horizon optimization process 818 is depicted and described further herein with respect to the
process 1500 in FIG. 15.

[0144] In a circumstance where the apparatus 200 determines that the plant is not agile, the
apparatus 200 proceeds to a subsequent determination 822.

[0145] At determination 822, the apparatus 200 determines whether the processing plant is
configured where one or more target parameter(s) is/are susceptible to impact from changing
product or changing run-rate. In some embodiments, the apparatus 200 retrieves, receives, or
otherwise identifies an input data value indicating whether the processing plant is configured
where target parameter(s) is/are susceptible to changes in product or changes in run rate, for
example from a designer or user associated with the processing plant. In some embodiments, the
apparatus 200 automatically determines whether the processing plant is configured where target
parameter(s) is/are susceptible to changes in product or changes in run rate, for example based at
least in part on the types of physical components in the processing plant and/or the like,
historical data, and/or the like.

[0146] In a circumstance where the apparatus 200 determines that the processing plant is
configured where target parameter(s) is/are not susceptible to impact from changing product or
changing run-rate, the apparatus 200 may utilize a fourth short-horizon optimization process 826.
In some embodiments, the apparatus 200 assigns the processing plant a fourth data identifier 824,
which indicates that the fourth short-horizon optimization process 826 should be used in dual-
horizon optimization for the processing plant. In some embodiments, an example of the fourth
short-horizon optimization process 826 is depicted and described further herein with respect to
the process 1600 in FIG. 16.

[0147] In a circumstance where the apparatus 200 determines that the processing plant is

configured where target parameter(s) is/are susceptible to impact from changing product or
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changing run-rate, the apparatus 200 may utilize a fifth short-horizon optimization process 830.
In some embodiments, the apparatus 200 assigns the processing plant a fifth data identifier 828,
which indicates that the fifth short-horizon optimization process 830 should be used in dual-
horizon optimization for the processing plant. In some embodiments, an example of the fifth
short-horizon optimization process 830 is depicted and described further herein with respect to
the process 1700 in FIG. 17.

[0148] Utilizing the different short-horizon optimization processes, the dual-horizon
optimization process enables optimization of the processing plant in a manner that allows
maximal absorption of disturbances based on the specific configuration of each processing plant.
In this regard, processing plants that are better equipped to absorb disturbances are optimized
accordingly, and differently than those that may be less equipped to absorb such disturbances
(e.g., due to having a limited number of blenders, older blenders that are less agile, and/or the
like)

[0149] FIG. 9 illustrates a data flow for configuring operation of a physical component in
accordance with at least one example embodiment of the present disclosure. In some
embodiments, the configured operation of the physical component causes operation of the
physical component in accordance with a particular operation, for example to operate the
physical component in a manner that optimizes one or more target parameter(s) as indicated by
one or more optimized operational parameter(s). The optimized operational parameter(s) may be
generated via the dual-horizon optimization process(es) described herein.

[0150] As illustrated, optimized operational parameter(s) 902 are utilized or otherwise
applied to one or more control process(es) 904. In some embodiments, the optimized operational
parameter(s) 902 includes at least one optimized operational parameter determined via one or
more dual-horizon optimization process(es). In some embodiments, the optimized operational
parameter(s) 902 represent optimized amounts of a plurality of final products to be produced via
a processing plant over a particular timestamp interval to maximize one or more target
parameter(s). The optimized operational parameter(s) 902 may be generated by, stored to, and/or
otherwise maintained by the apparatus 200.

[0151] The control process(es) 904 embody, include, or otherwise initiate particular
process(es) for controlling operation of a particular physical component or a plurality of physical

components. In some embodiments, the control process(es) 904 generates particular control data
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906 that causes a physical component to operate in a particular manner defined by the control
data 906. For example, in some embodiments, a user inputs data via the control process(es) 904
that indicates a configurable mode to be activated on a particular physical component, causing
the physical component to operate in accordance with the selected mode. In one example
context, a user may provide particular user input that initiates the control process(es) 904, which
generates control data 906 that configures a physical component to perform in accordance with a
selected mode to generate a particular final product during a particular time slice. In some
embodiments, the control process(es) 904 are initiated via a particular user-facing interface
associated with the processing plant. In some embodiments, the user-facing interface is generated
by the apparatus 200 based at least in part on external representation(s) corresponding to the
processing plant.

[0152] As illustrated, the control data 906 is transmitted or otherwise provided to physical
component 908. In some embodiments, the control data 906 is transmitted to the physical
component 908 to cause the physical component to alter its configuration(s) and/or mode of
operation. In this regard, the control data 906 in some embodiments causes operation of the
physical component 908 in accordance with a particular selected mode, for example to produce a
particular desired final product via one or more downstream and/or upstream physical
component(s) to a particular product tank in the context of rundown blending.

[0153] It should be appreciated that a plurality of physical components may be updated at
once. For example, in some embodiments, control data is transmitted and/or otherwise provided
to a plurality of physical components embodying different rundown blenders and/or upstream
physical component(s) thereof to configure the rundown blenders to produce a particular final
product in real-time based on input product(s) received from the upstream component(s). In this
regard, the operation of such rundown blenders enables simultaneous real-time production of
final products in a manner that optimizes in accordance with the results of the dual-horizon
optimization process as performed, for example to optimize in accordance with the optimized

operational parameter(s) 902.

EXAMPLE PROCESSES OF THE DISCLOSURE
[0154] Having described example systems and apparatuses, data representations and
visualizations, and data flows in accordance with the disclosure, example processes of the

disclosure will now be discussed. It will be appreciated that each of the flowcharts depicts an
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example computer-implemented process that is performable by one or more of the apparatuses,
systems, devices, and/or computer program products described herein, for example utilizing one
or more of the specially configured components thereof.

[0155] The blocks indicate operations of each process. Such operations may be performed in
any of a number of ways, including, without limitation, in the order and manner as depicted and
described herein. In some embodiments, one or more blocks of any of the processes described
herein occur in-between one or more blocks of another process, before one or more blocks of
another process, in parallel with one or more blocks of another process, and/or as a sub-process
of a second process. Additionally or alternatively, any of the processes in various embodiments
include some or all operational steps described and/or depicted, including one or more optional
blocks in some embodiments. With regard to the flowcharts illustrated herein, one or more of the
depicted block(s) in some embodiments is/are optional in some, or all, embodiments of the
disclosure. Optional blocks are depicted with broken (or “dashed”) lines. Similarly, it should be
appreciated that one or more of the operations of each flowchart may be combinable,
replaceable, and/or otherwise altered as described herein.

[0156] FIG. 10 illustrates a flowchart including operations of an example process for
processing multiple representations of a processing plant in accordance with at least one example
embodiment of the present disclosure. Specifically, FIG. 10 depicts operations of an example
process 800. In some embodiments, the process 1000 is embodied by computer program code
stored on a non-transitory computer-readable storage medium of a computer program product
configured for execution to perform the process as depicted and described. Alternatively or
additionally, in some embodiments, the process 1000 is performed by one or more specially
configured computing devices, such as the apparatus 200 alone or in communication with one or
more other component(s), device(s), system(s), and/or the like. In this regard, in some such
embodiments, the apparatus 200 is specially configured by computer-coded instructions (e.g.,
computer program instructions) stored thereon, for example in the memory 204 and/or another
component depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus

200 in some embodiments is in communication with at least one apparatus, at least one physical
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component, at least one processing plant system, a scheduling system, and/or the like. For
purposes of simplifying the description, the process 1000 is described as performed by and from
the perspective of the apparatus 200.

[0157] At operation 1002, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that identifies a long-horizon optimized plan. The long-
horizon optimized plan is generated via a long-horizon optimization process. In some
embodiments, the apparatus 200 retrieves a stored long-horizon optimized plan, for example
previously generated by the apparatus 200 or transmitted to the apparatus 200. In some
embodiments, the apparatus 200 generates the long-horizon optimized plan utilizing a long-
horizon optimization process executed via the apparatus 200.

[0158] At operation 1004, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines plant configuration result data. In some
embodiments, the plant configuration result data includes one or more data associated with
configuration, physical layout, and/or other aspects of a processing plant and/or physical
components thereof. In some embodiments, the plant configuration result data indicates at least
whether a number of blenders associated with a processing plant is greater than or equal to a
number of concurrent products. Additionally or alternatively, in some embodiments, the plant
configuration result data indicates whether a processing plant is agile. Additionally or
alternatively, in some embodiments, the plant configuration result data indicates whether the
processing plant, and/or one or more physical component(s) of the processing plant, is impacted
by changes in product and/or changes in flow rate. In some embodiments, the plant configuration
result data includes a data identifier from a set of candidate data identifiers, each indicating
different configurations of the processing plant and/or determines regarding aspects thereof.
[0159] At operation 1006, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or

the like, or a combination thereof, that generates at least one optimized operational parameter
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using at least a short-horizon optimization process. In some embodiments, the at least one
optimized operational parameter is generated based at least in part on the long-horizon optimized
plan and the plant configuration result data. For example, in some embodiments the long-horizon
optimized plan is utilized as input to the short-horizon optimized plan, and/or the plant
configuration result data is utilized as input to the short-horizon optimized plan. Additionally or
alternatively, in some embodiments, the apparatus 200 identifies the short-horizon optimized
plan based at least in part on the plant configuration result data and/or other data accessible to the
apparatus 200.

[0160] At optional operation 1008, the apparatus 200 includes means such as the long-
horizon optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry
214, lift circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202,
and/or the like, or a combination thereof, that generates, using a different optimization process, at
least one second optimized operational parameter utilized to control at least one batch blender.
For example, in some embodiments, the apparatus 200 utilizes only a long-horizon optimization
process to generate additional optimized operational parameter(s) utilized to control the batch
blender(s) of the processing plant. In some embodiments, the apparatus 200 utilizes the at least
one generated optimized operational parameter(s) to control at least one rundown blender of the
apparatus 200.

[0161] FIG. 11 illustrates a flowchart including operations of an example process for
generating an indication of a recommended plant improvement. Specifically, FIG. 11 depicts
operations of an example process 1100. For example, in some embodiments the apparatus 200
performs the process 1100 as part of an example process for generating optimized operational
parameter(s) using a dual-horizon optimization process in accordance with at least an example
embodiment of the present disclosure. In some embodiments, the process 1100 is embodied by
computer program code stored on a non-transitory computer-readable storage medium of a
computer program product configured for execution to perform the process as depicted and
described. Alternatively or additionally, in some embodiments, the process 1100 is performed by
one or more specially configured computing devices, such as the apparatus 200 alone or in
communication with one or more other component(s), device(s), system(s), and/or the like. In
this regard, in some such embodiments, the apparatus 200 is specially configured by computer-
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memory 204 and/or another component depicted and/or described herein and/or otherwise
accessible to the apparatus 200, for performing the operations as depicted and described. In some
embodiments, the apparatus 200 is in communication with one or more external apparatus(es),
system(s), device(s), and/or the like, to perform one or more of the operations as depicted and
described. For example, the apparatus 200 in some embodiments is in communication with at
least one apparatus, at least one sensor associated with the at least one apparatus, at least one
end-user computing device, and/or in some embodiments an optional external control system.
For purposes of simplifying the description, the process 1100 is described as performed by and
from the perspective of the apparatus 200.

[0162] The process 1100 begins at operation 1102. In some embodiments, the process 1100
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1100 begins after execution of operation 1006. In this regard, some or all of the process 1100
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1100, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1000 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
operation 1008. It will be appreciated that, in some embodiments, the process 1100 embodies a
sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0163] At operation 1102, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that generates improvement data associated with an estimated
long-horizon optimized plan. In some embodiments, the estimated long-horizon optimized plan
represents operation of a processing plant with addition of at least one new blender. In this
regard, in some embodiments, the improvement data represents an improvement of a target
parameter that is estimated to result from addition of the at least one new blender to the
processing plant. In one example embodiment, a second instance of the long-horizon
optimization process is initiated based upon an updated virtual representation of the processing

plant that includes a virtual representation of the at least one new blender. In one example
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context, the improvement data represents an increase or decrease in the target parameter, for
example an increase in profitability based upon adding the at least one new blender to the
processing plant.

[0164] At operation 1104, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines whether the improvement data satisfies an
improvement threshold. In some embodiments, the improvement threshold is determinable via
the apparatus 200, for example as a predetermined value, from a data repository accessible via
the apparatus 200, and/or the like. In some embodiments, the apparatus 200 compares the
improvement data to the improvement threshold to determine whether the improvement data
satisfies said improvement threshold. In some such embodiments, the apparatus 200 determines
that the improvement data satisfies the improvement threshold in a circumstance where the
improvement data exceeds or is equal to the improvement threshold, or exceeds the improvement
threshold in other embodiments.

[0165] In circumstances where the apparatus 200 determines that the improvement data does
not satisfy the improvement threshold, the flow proceeds to the end of process 1100.
Alternatively, in circumstances where the apparatus 200 determines that the improvement data
satisfies the improvement threshold, the flow proceeds to operation 1106.

[0166] At operation 1106, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that generates an indication that the improvement data satisfies
the improvement threshold. In some embodiments, the indication includes a message or other
audio, visual, text, or other indicator that represents that the improvement data satisfies the
indication threshold. In some embodiments, the indication includes a recommendation that the at
least one new blender be added to the processing plant. In some embodiments, the indication is
generated as a user interface, push notification, email, text message, and/or the like.

[0167] FIG. 12 illustrates a flowchart including operations of an example process for
determining a short-horizon optimization process for use, for example as part of an example
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process in accordance with at least an example embodiment of the present disclosure.
Specifically, FIG. 12 depicts operations of an example process 1200. For example, in some
embodiments the apparatus 200 performs the process 1200 as part of an example process for
generating optimized operational parameter(s) using a dual-horizon optimization process in
accordance with at least an example embodiment of the present disclosure. In some
embodiments, the process 1200 is embodied by computer program code stored on a non-
transitory computer-readable storage medium of a computer program product configured for
execution to perform the process as depicted and described. Alternatively or additionally, in
some embodiments, the process 1200 is performed by one or more specially configured
computing devices, such as the apparatus 200 alone or in communication with one or more other
component(s), device(s), system(s), and/or the like. In this regard, in some such embodiments,
the apparatus 200 is specially configured by computer-coded instructions (e.g., computer
program instructions) stored thereon, for example in the memory 204 and/or another component
depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus
200 in some embodiments is in communication with at least one apparatus, at least one sensor
associated with the at least one apparatus, at least one end-user computing device, and/or in some
embodiments an optional external control system. For purposes of simplifying the description,
the process 1200 is described as performed by and from the perspective of the apparatus 200.
[0168] The process 1200 begins at operation 1202. In some embodiments, the process 1200
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1200 begins after execution of operation 1004. In this regard, some or all of the process 1200
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1200, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1200 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
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sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0169] At operation 1202, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that identifies a data identifier from a set of candidate data
identifiers. In some embodiments, the data identifier corresponds to a mode determinable based
at least in part on the results of any number of determinations based at least in part on the
configuration of a processing plant. For example, in some embodiments, the set of candidate data
identifiers includes a first data identifier indicating whether a configuration of a processing plant
includes a number of blenders greater than or equal to a number of concurrent products defined
based at least in part on a long-horizon optimized plan, whether a processing plant includes a
number of blenders equal to a number of primary products defined based at least in part on a
long-horizon optimized plan, whether a processing plant is agile, and/or whether a processing
plant is configured where changing product or changing run-rate impacts optimization of at least
one target parameter.

[0170] At operation 1204, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines a short-horizon optimization process based at
least in part on the data identifier. In some embodiments, the apparatus 200 stores each data
identifier associated with a particular short-horizon optimization process. In this regard, the
apparatus 200 in some embodiments utilizes the data identifier to retrieve the short-horizon
optimization process associated with that data identifier. In some embodiments, the apparatus
200 1initiates a particular function representing a particular short-horizon optimization process
utilizing the data identifier as a trigger to determine and initiate the appropriate short-horizon
optimization process associated with the data identifier.

[0171] FIG. 13 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a first short-horizon optimization process.
Specifically, FIG. 13 depicts operations of an example process 1300. In some embodiments, the
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dual-horizon optimization process, for example when plant configuration result data indicates a
number of blenders is greater than or equal to a number of concurrent products. For example, in
some embodiments the apparatus 200 performs the process 1300 as part of an example process
for generating optimized operational parameter(s) using a dual-horizon optimization process in
accordance with at least an example embodiment of the present disclosure. In some
embodiments, the process 1300 is embodied by computer program code stored on a non-
transitory computer-readable storage medium of a computer program product configured for
execution to perform the process as depicted and described. Alternatively or additionally, in
some embodiments, the process 1300 is performed by one or more specially configured
computing devices, such as the apparatus 200 alone or in communication with one or more other
component(s), device(s), system(s), and/or the like. In this regard, in some such embodiments,
the apparatus 200 is specially configured by computer-coded instructions (e.g., computer
program instructions) stored thereon, for example in the memory 204 and/or another component
depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus
200 in some embodiments is in communication with at least one apparatus, at least one sensor
associated with the at least one apparatus, at least one end-user computing device, and/or in some
embodiments an optional external control system. For purposes of simplifying the description,
the process 1300 is described as performed by and from the perspective of the apparatus 200.
[0172] The process 1300 begins at operation 1302. In some embodiments, the process 1300
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1300 begins after execution of operation 1002. In this regard, some or all of the process 1300
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1300, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1300 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
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sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0173] At operation 1302, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines plant configuration result data indicates a
number of blenders is greater than or equal to a number of concurrent products. In some
embodiments, the apparatus 200 determines the number of concurrent products from a long-
horizon optimized plan, for example generated via a long-horizon optimization process.
Additionally or alternatively, in some embodiments, the apparatus 200 determines the plant
configuration result indicating the number of blenders based at least in part on configuration data
and/or external representation data indicating a physical layout of the processing plant itself. In
some embodiments the apparatus 200 determines that the number of blenders is greater than or
equal to the number of concurrent products represented in the long-horizon optimized plan, for
example corresponding to the number of final products in the long-horizon optimized plan.
[0174] In some embodiments, the flow proceeds to operation 1304. In other embodiments,
flow proceeds to 1306. The flow may proceed based on configuration of the apparatus 200.
[0175] At operation 1304, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that applies at least one value of the long-horizon optimized
plan as the at least one optimized operational parameter to control at least one physical
component of the processing plant. In some embodiments, the at least one physical component is
applied directly to the at least one physical component, causing the at least one physical
component to cause the at least one physical component to operate in accordance with the long-
horizon optimized plan. For example, in some embodiments, a user directly applies time slices to
configure the physical component(s) in accordance with the long-horizon optimized plan.

[0176] At operation 1306, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
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optimized plan as the at least one optimized operational parameter to set at least one ideal resting
value. In this regard, in some such embodiments, the apparatus 200 utilizes the values derived
from the long-horizon optimized plan as ideal resting values for one or more physical
component(s). In this regard, such physical component(s) may be operated based at least in part
on such ideal resting value(s).

[0177] At operation 1308, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that sets at least one blender outlet target flowrate to an
average product run rate. the average product run rate may be determined associated with a
particular timestamp interval, for example the next m-days. in some embodiments, the average
product run rate is determined based at least in part on the long-horizon optimized plan. for
example, in some embodiments the outlet target flowrate(s) are set to the m-day average product
run rate(s) derived from the values in the long-horizon optimized plan for each target product.
[0178] At operation 1310, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that generates a lift schedule based at least in part on an
inventory of final product(s) in one or more product tank(s). In this regard, the apparatus 200
may generate the lift schedule such that no product tank overflows or underflows.

[0179] In some embodiments, the apparatus 200 performs the same asynchronous inventory
updating on the final product inventories. In this regard, in some embodiments the apparatus
tracks and updates the final products as they are lifted (for example, as opposed to spent
components) asynchronously. Such asynchronous inventory updating enables rolling in or rolling
out of a final product in a determination of aggregated m-day demands during the dual-horizon
optimization process.

[0180] In some embodiments, the apparatus 200 utilizes the long-horizon optimized plan to
set the m-day optimal target for processing units. Additionally or alternatively, in some
embodiments, the apparatus 200 utilizes the long-horizon optimized plan to set the m-day
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embodiments, the apparatus 200 utilizes the long-horizon optimized plan to set the product run -
rate to the m-day demand rate indicated therein.

[0181] In some embodiments, a lift schedule is generatable based at least in part on the
results of the dual-horizon optimization process. For example, in some embodiments, a lift
schedule is set based on the current availability and future inventories in the product tanks, for
example indicated based at least in part on the short-horizon optimized plan and/or the long-
horizon optimized plan. In this regard, the lift schedule may be generated such that none of the
product tanks overflow or underflow based on the current inventories and future optimized plan.
[0182] FIG. 14 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a second short-horizon optimization
process. Specifically, FIG. 14 depicts operations of an example process 1400. In some
embodiments, the process 1400 represents a different short-horizon optimization process
initiated as part of a dual-horizon optimization process, for example when plant configuration
result data indicates a number of blenders is not greater than or equal to a number of concurrent
products, and indicates that the number of blenders is equivalent to a number of primary
products. For example, in some embodiments the apparatus 200 performs the process 1400 as
part of an example process for generating optimized operational parameter(s) using a dual-
horizon optimization process in accordance with at least an example embodiment of the present
disclosure. In some embodiments, the process 1400 is embodied by computer program code
stored on a non-transitory computer-readable storage medium of a computer program product
configured for execution to perform the process as depicted and described. Alternatively or
additionally, in some embodiments, the process 1400 is performed by one or more specially
configured computing devices, such as the apparatus 200 alone or in communication with one or
more other component(s), device(s), system(s), and/or the like. In this regard, in some such
embodiments, the apparatus 200 is specially configured by computer-coded instructions (e.g.,
computer program instructions) stored thereon, for example in the memory 204 and/or another
component depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus
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associated with the at least one apparatus, at least one end-user computing device, and/or in some
embodiments an optional external control system. For purposes of simplifying the description,
the process 1400 is described as performed by and from the perspective of the apparatus 200.
[0183] The process 1400 begins at operation 1402. In some embodiments, the process 1400
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1400 begins after execution of operation 1002. In this regard, some or all of the process 1400
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1400, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1400 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
operation 1000. It will be appreciated that, in some embodiments, the process 1400 embodies a
sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0184] At operation 1402, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines that plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, and indicates
that the number of blenders is equivalent to a number of primary products. In some
embodiments, the apparatus 200 utilizes a data identifier assigned to the processing plant to
perform such determinations, for example by determining the data identifier is a certain value
where different values of the data identifier represent different possible combinations of plant
configuration result data.

[0185] In some embodiments, the apparatus 200 determines the number of concurrent
products from a long-horizon optimized plan, for example generated via a long-horizon
optimization process. Additionally or alternatively, in some embodiments, the apparatus 200
determines the plant configuration result indicating the number of blenders based at least in part
on configuration data and/or external representation data indicating a physical layout of the
processing plant itself. In some embodiments the apparatus 200 determines that the number of
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long-horizon optimized plan, for example corresponding to the number of final products in the
long-horizon optimized plan.

[0186] In some embodiments, the apparatus 200 determines the number of primary products
based at least in part on the target amounts of each final product represented in the long-horizon
optimized plan. In some embodiments, each primary product corresponds to a target amount
greater than a target product threshold. Alternatively or additionally, in some embodiments, the
determination of primary products is relative with respect to the target amounts of other final
products. For example, in some embodiments, a primary product exceeds a certain percentage of
the total target amount for all final products, and/or a certain percentage difference above the
target amount for a different final product. In this regard, the apparatus 200 may determine
primary products that satisfy one or more such condition(s), and secondary products that do not
satisfy such conditions.

[0187] At operation 1404, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that, for each secondary product of at least one secondary
product, assigns a closest primary product associated with the secondary product. In some
embodiments, the at least one secondary product represents each final product in the long0-
horizon optimization plan that is not determined as a primary product, as described above. In
some embodiments, a secondary product is assigned a closest primary product based at least in
part on closeness in specification between the products. For example, the apparatus 200 may
identify (automatically or based at least in part on user input linking final products in closeness)
which products are closest in specification. In some embodiments, the apparatus 200 maintains a
datastore that includes the assignment between a particular product and at least one closest other
product, such that this data is retrievable for use in operation 1404. In this regard, the secondary
products that are of a determinably low volume are swept into the demand associated with the
closest primary product assigned to that secondary product.

[0188] At operation 1406, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
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this regard, the apparatus 200 may treat the long-horizon optimization as though the number of
blenders is equal to the number of concurrent products, since the secondary products
representing the lower-volume or minor products have been swept into the primary products
through such assignment. In some embodiments, the resulting product generates an initial short-
horizon optimized plan as described.

[0189] At operation 1408, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that generates a short-horizon optimized plan that represents a
change from the closest primary product to the secondary product as a specification disturbance.
In this regard, as the specifications between the secondary product and the assigned closest
primary product should not be that different, the disturbance should be handled in a manner that
minimally affects the operation of the processing plant. Additionally, since the long-horizon
optimized plan in some embodiments already optimizes for global production volume, there
exists no volume disturbance to further minimize the impact of such a disturbance on operation
of the processing plant. It will be appreciated that handling disturbances in a processing plant, for
example in an oil refinery, may be handled utilizing any of a myriad of known and/or custom
disturbance handling process(es).

[0190] In some embodiments, the apparatus 200 utilizes the long-horizon optimized plan to
set the m-day optimal target for processing units. Additionally or alternatively, in some
embodiments, the apparatus 200 utilizes the long-horizon optimized plan to set the m-day
optimal recipes for each blender in the processing plant. Additionally or alternatively, in some
embodiments, the apparatus 200 utilizes the long-horizon optimized plan to set the product run -
rate to the m-day demand rate indicated therein.

[0191] In some embodiments, a lift schedule is generatable based at least in part on the
results of the dual-horizon optimization process. For example, in some embodiments, a lift
schedule is set based on the current availability and future inventories in the product tanks, for
example indicated based at least in part on the short-horizon optimized plan and/or the long-
horizon optimized plan. In this regard, the lift schedule may be generated such that none of the
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[0192] FIG. 15 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a third short-horizon optimization process.
Specifically, FIG. 15 depicts operations of an example process 1500. In some embodiments, the
process 1500 represents a different short-horizon optimization process initiated as part of a dual-
horizon optimization process, for example when plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, and indicates
that the processing plant is not agile. For example, in some embodiments the apparatus 200
performs the process 1500 as part of an example process for generating optimized operational
parameter(s) using a dual-horizon optimization process in accordance with at least an example
embodiment of the present disclosure. In some embodiments, the process 1500 is embodied by
computer program code stored on a non-transitory computer-readable storage medium of a
computer program product configured for execution to perform the process as depicted and
described. Alternatively or additionally, in some embodiments, the process 1500 is performed by
one or more specially configured computing devices, such as the apparatus 200 alone or in
communication with one or more other component(s), device(s), system(s), and/or the like. In
this regard, in some such embodiments, the apparatus 200 is specially configured by computer-
coded instructions (e.g., computer program instructions) stored thereon, for example in the
memory 204 and/or another component depicted and/or described herein and/or otherwise
accessible to the apparatus 200, for performing the operations as depicted and described. In some
embodiments, the apparatus 200 is in communication with one or more external apparatus(es),
system(s), device(s), and/or the like, to perform one or more of the operations as depicted and
described. For example, the apparatus 200 in some embodiments is in communication with at
least one apparatus, at least one sensor associated with the at least one apparatus, at least one
end-user computing device, and/or in some embodiments an optional external control system.
For purposes of simplifying the description, the process 1500 is described as performed by and
from the perspective of the apparatus 200.

[0193] The process 1500 begins at operation 1502. In some embodiments, the process 1500
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1500 begins after execution of operation 1002. In this regard, some or all of the process 1500
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the processes described herein. Upon completion of the process 1500, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1500 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
operation 1000. It will be appreciated that, in some embodiments, the process 1500 embodies a
sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0194] At operation 1502, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines that plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, and indicates
that the processing plant is not agile. In some embodiments, the apparatus 200 utilizes a data
identifier assigned to the processing plant to perform such determinations, for example by
determining the data identifier is a certain value where different values of the data identifier
represent different possible combinations of plant configuration result data.

[0195] In some embodiments, the apparatus 200 determines the number of concurrent
products from a long-horizon optimized plan, for example generated via a long-horizon
optimization process. Additionally or alternatively, in some embodiments, the apparatus 200
determines the plant configuration result indicating the number of blenders based at least in part
on configuration data and/or external representation data indicating a physical layout of the
processing plant itself. In some embodiments the apparatus 200 determines that the number of
blenders is not greater than or equal to the number of concurrent products represented in the
long-horizon optimized plan, for example corresponding to the number of final products in the
long-horizon optimized plan.

[0196] In some embodiments, the apparatus 200 receives, retrieves, or otherwise identifies a
data identifier that indicates whether a particular processing plant is agile. For example, in some
embodiments, the apparatus 200 maintains a datastore including data identifier(s) indicating
whether a particular plant is agile or not agile, and retrieves such a data identifier for use at 1502.
In some embodiments, the data identifier is generated by a designer, administrator, or other user
who has knowledge of the processing plant, observes the processing plant, and/or the like so as
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indicates that the processing plant is much more optimized for a particular target parameter when
running steadily, and not changing one or more particular elements. In some embodiments, such
a determination indicates that the long-horizon optimized plan for np final products must be
broken down further for implementation.

[0197] At operation 1504, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that sets at least one first ideal resting value for at least one
product run rate of at least one blender. In some embodiments, the ideal resting value for the at
least one product run rate of the at least one blender is set based at least in part on at least one
demand rate of the long-horizon optimized plan. In this regard, the at least one demand rate in
some embodiments is identified from the long-horizon optimized plan and a scheduler or other
user associated with the processing plant should minimize the difference between the blender
outlet run-rates and the demand run-rates for a particular timestamp interval (e.g., m-days) as
represented.

[0198] At operation 1506, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that sets at least one second ideal resting value for at least one
process unit. In some embodiments, the at least one second ideal resting value for the at least one
process unit is set based at least in part on at least one unit target represented in the long-horizon
optimized plan.

[0199] At operation 1508, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that sets at least one third ideal resting value for the at least
one blender recipe. In some embodiments, the at least one ideal resting value for the at least one
blender recipe is set based at least in part on at least one aggregate blend recipe represented in
the long-horizon optimized plan.

[0200] In some embodiments, the apparatus 200 utilizes the long-horizon optimized plan to
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alternatively, in some embodiments, the apparatus 200 utilizes the long-horizon optimized plan
to set the m-day ideal resting values for blender recipes by one or more blenders of the
processing plant. Additionally or alternatively, in some embodiments, the apparatus 200 sets the
product run-rates in a manner that satisfies one or more conditions. For example, in some
embodiments, the apparatus 200 sets product run-rates such that (1) the sum of the run rates is
equal to the sum of the demand rates, (2) the run-rates minimize the difference from the m-day
demand rates represented in the long-horizon optimized plan, and (3) the scheduled product runs
are synchronized with the lift schedule.

[0201] In some embodiments, a lift schedule is iteratively schedulable. In this regard, in
some embodiments, the lift schedule is generated such that it is synchronized with the product
runs, and such that the availability of inventories in the product tanks and the scheduled product
runs meet the demand as scheduled.

[0202] FIG. 16 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a fourth short-horizon optimization process.
Specifically, FIG. 16 depicts operations of an example process 1600. In some embodiments, the
process 1600 represents a different short-horizon optimization process initiated as part of a dual-
horizon optimization process, for example when plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, indicates that
the processing plant is agile, and that the processing plant is configured where changing product
or changing run-rate does not impact optimization of a target parameter. For example, in some
embodiments the apparatus 200 performs the process 1600 as part of an example process for
generating optimized operational parameter(s) using a dual-horizon optimization process in
accordance with at least an example embodiment of the present disclosure. In some
embodiments, the process 1600 is embodied by computer program code stored on a non-
transitory computer-readable storage medium of a computer program product configured for
execution to perform the process as depicted and described. Alternatively or additionally, in
some embodiments, the process 1600 is performed by one or more specially configured
computing devices, such as the apparatus 200 alone or in communication with one or more other
component(s), device(s), system(s), and/or the like. In this regard, in some such embodiments,
the apparatus 200 is specially configured by computer-coded instructions (e.g., computer
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depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus
200 in some embodiments is in communication with at least one apparatus, at least one sensor
associated with the at least one apparatus, at least one end-user computing device, and/or in some
embodiments an optional external control system. For purposes of simplifying the description,
the process 1600 is described as performed by and from the perspective of the apparatus 200.
[0203] The process 1600 begins at operation 1602. In some embodiments, the process 1600
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1600 begins after execution of operation 1002. In this regard, some or all of the process 1600
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1600, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1600 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
operation 1000. It will be appreciated that, in some embodiments, the process 1600 embodies a
sub-process of one or more other process(es) depicted and/or described herein, for example the
process 1000.

[0204] At operation 1602, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines that plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, and indicates
that the processing plant is agile, and that the processing plant is configured where changing
product or changing run-rate does not impact optimization of a target parameter. In some
embodiments, the apparatus 200 utilizes a data identifier assigned to the processing plant to
perform such determinations, for example by determining the data identifier is a certain value
where different values of the data identifier represent different possible combinations of plant

configuration result data.
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[0205] In some embodiments, the apparatus 200 determines the number of concurrent
products from a long-horizon optimized plan, for example generated via a long-horizon
optimization process. Additionally or alternatively, in some embodiments, the apparatus 200
determines the plant configuration result indicating the number of blenders based at least in part
on configuration data and/or external representation data indicating a physical layout of the
processing plant itself. In some embodiments the apparatus 200 determines that the number of
blenders is not greater than or equal to the number of concurrent products represented in the
long-horizon optimized plan, for example corresponding to the number of final products in the
long-horizon optimized plan.

[0206] In some embodiments, the apparatus 200 receives, retrieves, or otherwise identifies a
data identifier that indicates whether a particular processing plant is agile. For example, in some
embodiments, the apparatus 200 maintains a datastore including data identifier(s) indicating
whether a particular plant is agile or not agile, and retrieves such a data identifier for use at 1502.
In some embodiments, the data identifier is generated by a designer, administrator, or other user
who has knowledge of the processing plant, observes the processing plant, and/or the like so as
to determine whether the plant is agile. A processing plant being agile in some embodiments
indicates that the processing plant is not affected much, or at all, by changes in one or more
particular changes in operating point. In this regard, a processing plant that is agile and its
response to product and/or run-rate change, and changing products or their run rates does not
impact the target parameter, then such a determination indicates that long-horizon optimization
can be ignored, as switching between configurations and/or operational modes of the processing
plant or elements thereof does not impact the target parameter(s).

[0207] At operation 1604, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that identifies a short-horizon optimized plan using a short-
horizon optimization process that does not utilize the long-horizon optimized plan. In some
embodiments, the short-horizon optimization process is any other process, algorithm, model, or
the like that optimizes a target parameter in real-time. For example, this short-horizon
optimization process may generate a short-horizon optimized plan that optimizes for real-time

conditions, such that the target parameter(s) is/are optimized based at least in part on what is best

59



in real-time. Changes to what is best nevertheless may be handled by the corresponding
processing plant, as it has been determined at operation 1602 that such changes in operation
and/or configuration do not affect the optimization of the target parameter(s).

[0208] At operation 1606, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines the at least one optimized operational
parameter from the short-horizon optimized plan. For example, in some embodiments, the
optimized operational parameter indicates target amount(s) for one or more final product(s) that
optimize target parameter(s) for a current timestamp, for example in real-time.

[0209] In some embodiments, the apparatus 200 utilizes the long-horizon optimized plan to
set the m-day ideal resting values for processing units of the processing plant. Additionally or
alternatively, in some embodiments, the apparatus 200 utilizes the long-horizon optimized plan
to set the m-day ideal resting values for blender recipes by one or more blenders of the
processing plant. Additionally or alternatively, in some embodiments, the apparatus 200 sets the
product run-rates in a manner that satisfies one or more conditions. For example, in some
embodiments, the apparatus 200 sets product run-rates such that (1) the sum of the run rates is
equal to the sum of the demand rates, (2) the run-rates minimize the difference from the m-day
demand rates represented in the long-horizon optimized plan, and (3) the scheduled product runs
are synchronized with the lift schedule.

[0210] In some embodiments, a lift schedule is iteratively schedulable. In this regard, in
some embodiments, the lift schedule is generated such that it is synchronized with the product
runs, and such that the availability of inventories in the product tanks and the scheduled product
runs meet the demand as scheduled.

[0211] FIG. 17 illustrates a flowchart including operations of an example process for
generating optimized operational parameter(s) using a fifth short-horizon optimization process.
Specifically, FIG. 17 depicts operations of an example process 1700. In some embodiments, the
process 1700 represents a different short-horizon optimization process initiated as part of a dual-
horizon optimization process, for example when plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, indicates that

the processing plant is agile, and indicates that the processing plant is configured where changing
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product or changing run-rate does impact optimization of a target parameter. For example, in
some embodiments the apparatus 200 performs the process 1700 as part of an example process
for generating optimized operational parameter(s) using a dual-horizon optimization process in
accordance with at least an example embodiment of the present disclosure. In some
embodiments, the process 1700 is embodied by computer program code stored on a non-
transitory computer-readable storage medium of a computer program product configured for
execution to perform the process as depicted and described. Alternatively or additionally, in
some embodiments, the process 1700 is performed by one or more specially configured
computing devices, such as the apparatus 200 alone or in communication with one or more other
component(s), device(s), system(s), and/or the like. In this regard, in some such embodiments,
the apparatus 200 is specially configured by computer-coded instructions (e.g., computer
program instructions) stored thereon, for example in the memory 204 and/or another component
depicted and/or described herein and/or otherwise accessible to the apparatus 200, for
performing the operations as depicted and described. In some embodiments, the apparatus 200 is
in communication with one or more external apparatus(es), system(s), device(s), and/or the like,
to perform one or more of the operations as depicted and described. For example, the apparatus
200 in some embodiments is in communication with at least one apparatus, at least one sensor
associated with the at least one apparatus, at least one end-user computing device, and/or in some
embodiments an optional external control system. For purposes of simplifying the description,
the process 1700 is described as performed by and from the perspective of the apparatus 200.
[0212] The process 1700 begins at operation 1702. In some embodiments, the process 1700
begins after one or more operations depicted and/or described with respect to any one of the
other processes described herein. For example, in some embodiments as depicted, the process
1600 begins after execution of operation 1002. In this regard, some or all of the process 1700
may replace or supplement one or more blocks depicted and/or described with respect to any of
the processes described herein. Upon completion of the process 1700, the flow of operations may
terminate. Additionally or alternatively, as depicted, upon completion of the process 1700 in
some embodiments, flow may return to one or more operation(s) of another process, such as the
operation 1000. It will be appreciated that, in some embodiments, the process 1700 embodies a
sub-process of one or more other process(es) depicted and/or described herein, for example the

process 1000.
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[0213] At operation 1702, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that determines that plant configuration result data indicates a
number of blenders is not greater than or equal to a number of concurrent products, and indicates
that the processing plant is agile, and that the processing plant is configured where changing
product or changing run-rate does impact optimization of a target parameter. In some
embodiments, the apparatus 200 utilizes a data identifier assigned to the processing plant to
perform such determinations, for example by determining the data identifier is a certain value
where different values of the data identifier represent different possible combinations of plant
configuration result data.

[0214] In some embodiments, the apparatus 200 determines the number of concurrent
products from a long-horizon optimized plan, for example generated via a long-horizon
optimization process. Additionally or alternatively, in some embodiments, the apparatus 200
determines the plant configuration result indicating the number of blenders based at least in part
on configuration data and/or external representation data indicating a physical layout of the
processing plant itself. In some embodiments the apparatus 200 determines that the number of
blenders is not greater than or equal to the number of concurrent products represented in the
long-horizon optimized plan, for example corresponding to the number of final products in the
long-horizon optimized plan.

[0215] In some embodiments, the apparatus 200 receives, retrieves, or otherwise identifies a
data identifier that indicates whether a particular processing plant is agile. For example, in some
embodiments, the apparatus 200 maintains a datastore including data identifier(s) indicating
whether a particular plant is agile or not agile, and retrieves such a data identifier for use at 1502.
In some embodiments, the data identifier is generated by a designer, administrator, or other user
who has knowledge of the processing plant, observes the processing plant, and/or the like so as
to determine whether the plant is agile. A processing plant being agile in some embodiments
indicates that the processing plant is not affected much, or at all, by changes in one or more
particular changes in operating point. In this regard, a processing plant that is agile in its

response to changes in product and/or run-rates, but that is configured such that changing
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products or their run rates does impact the target parameter, still requires use of a long-horizon
optimization in conjunction with a short-horizon optimization.

[0216] At operation 1704, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that generates a short-horizon optimized plan including at least
one anchoring point. In some embodiments, the short-horizon optimized plan includes the at
least one anchoring point based at least in part on the long-horizon optimized plan. In this regard,
the optimal solution for np products as represented by the long-horizon optimized plan provides
anchoring point(s) for the short-term optimization represented by the short-horizon optimized
plan. In some embodiments, the short-horizon optimized plan is generated utilizing a short-
horizon optimization process as described with respect to the process 1300 herein, with the
anchoring points set for one or more of the ideal resting values described therein.

[0217] At operation 1706, the apparatus 200 includes means such as the long-horizon
optimization circuitry 210, short-horizon optimization circuitry 212, control circuitry 214, lift
circuitry 216, communications circuitry 208, input/output circuitry 206, processor 202, and/or
the like, or a combination thereof, that includes at least one ideal resting value in the short-
horizon optimized plan based at least in part on the long-horizon optimized plan. In this regard,
the optimal solution again is utilized for the ideal resting values for the short-horizon optimized
plan.

[0218] In some embodiments, the apparatus 200 utilizes the long-horizon optimized plan to
set the m-day ideal resting values for processing units of the processing plant. Additionally or
alternatively, in some embodiments, the apparatus 200 utilizes the long-horizon optimized plan
to set the m-day ideal resting values for blender recipes by one or more blenders of the
processing plant. Additionally or alternatively, in some embodiments, the apparatus 200 sets the
product run-rates in a manner that satisfies one or more conditions. For example, in some
embodiments, the apparatus 200 sets product run-rates such that (1) the sum of the run rates is
equal to the sum of the demand rates, (2) the run-rates minimize the difference from the m-day
demand rates represented in the long-horizon optimized plan, and (3) the scheduled product runs

are synchronized with the lift schedule.
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[0219] In some embodiments, a lift schedule is iteratively schedulable. In this regard, in
some embodiments, the lift schedule is generated such that it is synchronized with the product
runs, and such that the availability of inventories in the product tanks and the scheduled product

runs meet the demand as scheduled.

HYBRID IMPLEMENTATIONS OF THE DISCLOSURE
[0220] In some embodiments, a processing plant does not include a single type of blender.
Rather, in some embodiments, a processing plant—for example an oil refinery—includes
multiple blender type. In one example context, an oil refinery includes at least one batch blender
and at least one rundown blender. The oil refinery may include different pools as well, for
example separating distillates from gasoline in different pools.
[0221] In some such embodiments, plantwide optimization through one or more optimization
processes is performed at a particular pool-level. For example, some embodiments partition an
m-day optimization solution (e.g., embodied by a long-horizon optimized plan generated via a
long-horizon optimization process for example) into different pools utilized by the oil refinery.
The pools may be segmented into batch-blending pools and rundown blending pools. In some
embodiments, the rundown blending pools may each be optimized utilizing the dual-horizon
optimization process(es) described herein, independently from the batch-blending pools. For
example, in some embodiments, the batch-blending pool in some embodiments are processed
utilizing dual-representation optimization process(es), and/or otherwise as described herein, or
utilizing existing optimization process(es). In this regard, it will be appreciated that such pools
may be optimized utilizing different optimization processes (e.g., dual-horizon optimization
processes for rundown blending and another optimizing process for batch-blending

optimization).

Conclusion
[0222] Although an example processing system has been described above, implementations
of the subject matter and the functional operations described herein can be implemented in other
types of digital electronic circuitry, or in computer software, firmware, or hardware, including
the structures disclosed in this specification and their structural equivalents, or in combinations
of one or more of them.
[0223] Embodiments of the subject matter and the operations described herein can be

implemented in digital electronic circuitry, or in computer software, firmware, or hardware,
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including the structures disclosed in this specification and their structural equivalents, or in
combinations of one or more of them. Embodiments of the subject matter described herein can
be implemented as one or more computer programs, i.e., one or more modules of computer
program instructions, encoded on computer storage medium for execution by, or to control the
operation of, information/data processing apparatus. Alternatively, or in addition, the program
instructions can be encoded on an artificially-generated propagated signal, e.g., a machine-
generated electrical, optical, or electromagnetic signal, which is generated to encode
information/data for transmission to suitable receiver apparatus for execution by an
information/data processing apparatus. A computer storage medium can be, or be included in, a
computer-readable storage device, a computer-readable storage substrate, a random or serial
access memory array or device, or a combination of one or more of them. Moreover, while a
computer storage medium is not a propagated signal, a computer storage medium can be a source
or destination of computer program instructions encoded in an artificially-generated propagated
signal. The computer storage medium can also be, or be included in, one or more separate
physical components or media (e.g., multiple CDs, disks, or other storage devices).

[0224] The operations described herein can be implemented as operations performed by an
information/data processing apparatus on information/data stored on one or more computer-
readable storage devices or received from other sources.

[0225] The term “data processing apparatus” encompasses all kinds of apparatus, devices,
and machines for processing data, including by way of example a programmable processor, a
computer, a system on a chip, or multiple ones, or combinations, of the foregoing. The apparatus
can include special purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit). The apparatus can also include, in addition to
hardware, code that creates an execution environment for the computer program in question, e.g.,
code that constitutes processor firmware, a protocol stack, a repository management system, an
operating system, a cross-platform runtime environment, a virtual machine, or a combination of
one or more of them. The apparatus and execution environment can realize various different
computing model infrastructures, such as web services, distributed computing and grid
computing infrastructures.

[0226] A computer program (also known as a program, software, software application,

script, or code) can be written in any form of programming language, including compiled or
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interpreted languages, declarative or procedural languages, and it can be deployed in any form,
including as a stand-alone program or as a module, component, subroutine, object, or other unit
suitable for use in a computing environment. A computer program may, but need not, correspond
to a file in a file system. A program can be stored in a portion of a file that holds other programs
or information/data (e.g., one or more scripts stored in a markup language document), in a single
file dedicated to the program in question, or in multiple coordinated files (e.g., files that store one
or more modules, sub-programs, or portions of code). A computer program can be deployed to
be executed on one computer or on multiple computers that are located at one site or distributed
across multiple sites and interconnected by a communication network.

[0227] The processes and logic flows described herein can be performed by one or more
programmable processors executing one or more computer programs to perform actions by
operating on input information/data and generating output. Processors suitable for the execution
of a computer program include, by way of example, both general and special purpose
microprocessors, and any one or more processors of any kind of digital computer. Generally, a
processor will receive instructions and information/data from a read-only memory or a random
access memory or both. The essential elements of a computer are a processor for performing
actions in accordance with instructions and one or more memory devices for storing instructions
and data. Generally, a computer will also include, or be operatively coupled to receive
information/data from or transfer information/data to, or both, one or more mass storage devices
for storing data, e.g., magnetic, magneto-optical disks, or optical disks. However, a computer
need not have such devices. Devices suitable for storing computer program instructions and
information/data include all forms of non-volatile memory, media and memory devices,
including by way of example semiconductor memory devices, e.g., EPROM, EEPROM, and
flash memory devices; magnetic disks, e.g., internal hard disks or removable disks; magneto-
optical disks; and CD-ROM and DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated in, special purpose logic circuitry.

[0228] To provide for interaction with a user, embodiments of the subject matter described
herein can be implemented on a computer having a display device, e.g., a CRT (cathode ray
tube) or LCD (liquid crystal display) monitor, for displaying information/data to the user and a
keyboard and a pointing device, e.g., a mouse or a trackball, by which the user can provide input

to the computer. Other kinds of devices can be used to provide for interaction with a user as well;
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for example, feedback provided to the user can be any form of sensory feedback, e.g., visual
feedback, auditory feedback, or tactile feedback; and input from the user can be received in any
form, including acoustic, speech, or tactile input. In addition, a computer can interact with a user
by sending documents to and receiving documents from a device that is used by the user; for
example, by sending web pages to a web browser on a user’s client device in response to
requests received from the web browser.

[0229] Embodiments of the subject matter described herein can be implemented in a
computing system that includes a back-end component, e.g., as an information/data server, or
that includes a middleware component, e.g., an application server, or that includes a front-end
component, e.g., a client computer having a graphical user interface or a web browser through
which a user can interact with an implementation of the subject matter described herein, or any
combination of one or more such back-end, middleware, or front-end components. The
components of the system can be interconnected by any form or medium of digital
information/data communication, e.g., a communication network. Examples of communication
networks include a local area network (“LAN”) and a wide area network (“WAN”), an inter-
network (e.g., the Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).
[0230] The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication network. The
relationship of client and server arises by virtue of computer programs running on the respective
computers and having a client-server relationship to each other. In some embodiments, a server
transmits information/data (e.g., an HTML page) to a client device (e.g., for purposes of
displaying information/data to and receiving user input from a user interacting with the client
device). Information/data generated at the client device (e.g., a result of the user interaction) can
be received from the client device at the server.

[0231] While this specification contains many specific implementation details, these should
not be construed as limitations on the scope of any disclosures or of what may be claimed, but
rather as descriptions of features specific to particular embodiments of particular disclosures.
Certain features that are described herein in the context of separate embodiments can also be
implemented in combination in a single embodiment. Conversely, various features that are
described in the context of a single embodiment can also be implemented in multiple

embodiments separately or in any suitable subcombination. Moreover, although features may be
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described above as acting in certain combinations and even initially claimed as such, one or more
features from a claimed combination can in some cases be excised from the combination, and the
claimed combination may be directed to a subcombination or variation of a subcombination.
[0232] Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular order
shown or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. In certain circumstances, multitasking and parallel processing may be advantageous.
Moreover, the separation of various system components in the embodiments described above
should not be understood as requiring such separation in all embodiments, and it should be
understood that the described program components and systems can generally be integrated
together in a single software product or packaged into multiple software products.

[0233] Thus, particular embodiments of the subject matter have been described. Other
embodiments are within the scope of the following claims. In some cases, the actions recited in
the claims can be performed in a different order and still achieve desirable results. In addition,
the processes depicted in the accompanying figures do not necessarily require the particular
order shown, or sequential order, to achieve desirable results. In certain implementations,

multitasking and parallel processing may be advantageous.
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CLAIMS
WHAT IS CLAIMED IS:

1. An apparatus for generating at least one optimized operational parameter
associated with a processing plant utilizing a dual-horizon optimization process, the
apparatus comprising at least one processor and at least one non-transitory memory including
computer-coded instructions thereon, the computer coded instructions, with the at least one
processor, cause the apparatus to:

identify a long-horizon optimized plan;

determine plant configuration result data indicating whether a number of blenders
associated with the processing plant is greater than or equal to a number of concurrent products;
and

generate the at least one optimized operational parameter using a short-horizon
optimization process based at least in part on the long-horizon optimized plan and the plant

configuration result data.

2. The apparatus according to claim 1, wherein the plant configuration result data
indicates that the number of blenders is greater than or equal to the number of concurrent
products, wherein to generate the at least one optimized operational parameter the apparatus
is caused to:

apply at least one value of the long-horizon optimized plan as the at least one optimized
operational parameter to control at least one physical component of the processing plant; or
apply the at least one value of the long-horizon optimized plan as the at least one

optimized operational parameter to set at least one ideal resting value.

3. The apparatus according to claim 2, the apparatus further caused to:
set at least one blender outlet target flowrate to an average product run rate determined

from the long-horizon optimized plan.

4. The apparatus according to claim 1, wherein the plant configuration result data
indicates that the number of blenders is determined not greater than the number of concurrent

products and wherein the plant configuration result data indicates that the number of blenders
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is equivalent to a number of primary products, wherein to generate the optimal operational
parameters the apparatus is caused to:
for each secondary product of at least one secondary product, assign a closest primary
product associated with the secondary product; and
identify a short-horizon optimized plan that represents a change from the closest primary

product to the secondary product as a specification disturbance.

5. The apparatus according to claim 1, wherein the plant configuration result data
indicates that the number of blenders is determined not greater than or equal to the number of
concurrent products, and wherein the plant configuration results indicates that the number of
blenders is less than a number of primary products, and wherein the plant configuration
results indicates that the processing plant is not agile, and wherein to generate the at least one
optimal operational parameter the apparatus is caused to:

set at least one first ideal resting value for at least one product run rate of at least one
blender based at least in part on at least one demand rate of the long-horizon optimized plan;

set at least one second ideal resting value for at least one process unit based at least in
part on at least one unit target represented in the long-horizon optimized plan; and

set at least one third ideal resting value for at least one blender recipe based at least in

part on at least one aggregate blend recipe represented in the long-horizon optimized plan.

6. The apparatus according to claim 1, wherein the plant configuration result data
indicates that the number of blenders is determined not greater than the number of concurrent
products, wherein the plant configuration results indicates that the number of blenders is less
than a number of primary products, wherein the plant configuration results indicates that the
processing plant is agile and that the processing plant is configured where changing product
or changing run-rate does not impact optimization of a target parameter, and wherein to
generate the at least one optimized operational parameter the apparatus is caused to:

identify a short-horizon optimized plan using the short-horizon optimization process that
does not utilize the long-horizon optimized plan; and
determine the at least one optimized operational parameter from the short-horizon

optimized plan.
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7. The apparatus according to claim 1, wherein the plant configuration result data
indicates that the number of blenders is determined not greater than the number of concurrent
products, wherein the plant configuration result data indicates that the number of blenders is
less than a number of primary products, wherein the plant configuration result data indicates
that the processing plant is agile and that the processing plant is configured where changing
product or changing run-rate does impact optimization of a target parameter, and wherein to
generate the at least one optimized operational parameter the apparatus is caused to:

generate a short-horizon optimized plan including at least one anchoring point based at
least in part on the long-horizon optimized plan; and
include at least one ideal resting value in the short-horizon optimized plan based at least

in part on the long-horizon optimized plan.

8. The apparatus according to claim 1, the apparatus further caused to:
generate improvement data associated with an estimated long-horizon optimized plan

representing operation of the processing plant with addition of at least one new blender.

9. The apparatus according to claim 8, the apparatus further caused to:
determine that the improvement data satisfies an improvement threshold; and

generate an indication that the improvement data satisfies the improvement threshold.

10. The apparatus according to claim 1, wherein the processing plant includes at least
one rundown blender and at least one batch blender, wherein the apparatus generates the at
least one optimized operational parameter utilized to control the at least one rundown
blender, and wherein the apparatus is caused to:

generate, using a different optimization process, at least one second optimized

operational parameter utilized to control the at least one batch blender.

11. The apparatus according to claim 1, the apparatus further caused to:
identify a data identifier that represents a particular value for the plant configuration

result data, wherein the particular value indicates whether the processing plant:
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(1) indicates that the number of blenders is greater than or equal to the number of
concurrent products,

(2) indicates that the number of blenders is determined not greater than the number of
concurrent products and indicates that the number of blenders is equivalent to a number
of primary products,

(3) indicates that the number of blenders is determined not greater than or equal to the
number of concurrent products, indicates that the number of blenders is less than a
number of primary products, and indicates that the refinery plant is not agile,

(4) indicates that the number of blenders is determined not greater than the number of
concurrent products, indicates that the number of blenders is less than a number of
primary products, indicates that the processing plant is agile, and indicates that the
processing plant is configured where changing product or changing run-rate does not
impact optimization of a target parameter, or

(5) indicates that the number of blenders is determined not greater than the number of
concurrent products, indicates that the number of blenders is less than a number of
primary products, indicates that the processing plant is agile, and indicates that the
processing plant is configured where changing product or changing run-rate does impact
optimization of a target parameter,

wherein the apparatus generates the at least one optimized operational parameter based at

least in part on the short-horizon optimization process corresponding to the data identifier.

12. The apparatus according to claim 1, the apparatus further caused to:

identify a data identifier from a set of candidate data identifiers, wherein the data

identifier represents at least one plant characteristic associated with the processing plant, wherein

the plant characteristic at least indicates whether the processing plant includes the number of

blenders that is greater than or equal to the number of concurrent products,

wherein the apparatus generates the at least one optimized operational parameter utilizing

the short-horizon optimization process corresponding to the data identifier.

13. The apparatus according to claim 1, wherein the number of blenders represents a

number of physical blenders in the processing plant.
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14. The apparatus according to claim 1, wherein the number of blenders represents a

number of virtual blenders associated with the processing plant.

15. The apparatus according to claim 1, the apparatus further caused to:
cause configuration of a lift schedule based at least in part on the at least one optimized

operational parameter.

16. A computer-implemented method for generating at least one optimized
operational parameter associated with a processing plant utilizing a dual-horizon
optimization process comprising:

identifying a long-horizon optimized plan;

determining plant configuration result data indicating whether a number of blenders
associated with the processing plant is greater than or equal to a number of concurrent products;
and

generating the at least one optimized operational parameter using a short-horizon
optimization process based at least in part on the long-horizon optimized plan and the plant

configuration result data.

17. The computer-implemented method according to claim 16, the computer-
implemented method further comprising:
identifying a data identifier that represents a particular value for the plant configuration
result data, wherein the particular value indicates whether the processing plant:

(1) indicates that the number of blenders is greater than or equal to the number of

concurrent products,

(2) indicates that the number of blenders is determined not greater than the number of
concurrent products and indicates that the number of blenders is equivalent to a number
of primary products,

(3) indicates that the number of blenders is determined not greater than or equal to the
number of concurrent products, indicates that the number of blenders is less than a

number of primary products, and indicates that the refinery plant is not agile,
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(4) indicates that the number of blenders is determined not greater than the number of
concurrent products, indicates that the number of blenders is less than a number of
primary products, indicates that the processing plant is agile, and indicates that the
processing plant is configured where changing product or changing run-rate does not
impact optimization of a target parameter, or

(5) indicates that the number of blenders is determined not greater than the number of
concurrent products, indicates that the number of blenders is less than a number of
primary products, indicates that the processing plant is agile, and indicates that the
processing plant is configured where changing product or changing run-rate does impact
optimization of a target parameter,
wherein the at least one optimized operational parameter is generated based at least in

part on the short-horizon optimization process corresponding to the data identifier.

18. The computer-implemented method according to claim 16, the computer-
implemented method further comprising:
causing configuration of a lift schedule based at least in part on the at least one optimized

operational parameter.

19. The computer-implemented me4thod according to claim 16, the computer-
implemented method further comprising:
generating improvement data associated with an estimated long-horizon optimized plan
representing operation of the processing plant with addition of at least one new blender;
determining that the improvement data satisfies an improvement threshold; and

generating an indication that the improvement data satisfies the improvement threshold.

20. A computer program product for generating at least one optimized operational
parameter associated with a processing plant utilizing a dual-horizon optimization process,
the computer program product comprising at least one non-transitory computer-readable
storage medium having computer code stored thereon that, in execution with at least one
processor, configures the computer program product for:

identifying a long-horizon optimized plan;
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determining plant configuration result data indicating whether a number of blenders
associated with the processing plant is greater than or equal to a number of concurrent products;
and

generating the at least one optimized operational parameter using a short-horizon
optimization process based at least in part on the long-horizon optimized plan and the plant

configuration result data.
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