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Title: “METHOD AND SYSTEM FOR CONTROLLING A PROCESS IN A
PROCESS PLANT”

Technical Field
{0001] The current invention relates 1o goneral to industrial plangs/ process plants and more

particularly to autonomously controlling a process of a process plant.

Background

{0002} Industnal plants/ process plants are controlied using control systerns hike Dnstnbuted
Control System (DS}, The process plants comprise a control room to monttor processes and
cquipment in the process plant. The control room comprises a plurality of monifors, consoles,
ete., to monitor the processes and equipment. One or more control room operators observe
process parameters on the monttors and perform appropriate actions using the consoles to

control the processes in the process plant,

{0003} Modern control rooms use Artificial Intelligence (A} to avtomate the control room
operations. Al are interconnected networks which require a huge amount of data set for training
models. Few of the existing techniques do not consider expertise of the control room aperator,
i.¢., the existing Al models do not consider intelligence of the conirol room operator for training

the models.

{0004} Fow other existing techuiques receive constant feedback from the control room operators
to train the models. However, the control room operators are ofien not available to provide the
feedback. Further, an wnexperienced control room operator may provide feedback which may

vary from feedback provided by an expenenced control room operator,

{00051 In view of the above, there 15 a need to address at least one of the abovementioned

frmitations and propose a method and system to overcome the abovementioned problems,

Summary of the Invention

{0006} In an embodiment the present mvention relates to a method and a svstem for condrolling
a process of a process plant. In an embodiment, controlling the process may be performed
an autonomous manner. In an embodiment, the system is 3 Distnbated Control System (DCS).
The DS s configured to control at least one process it the process plant. The process plant
comprises at least one contrel room to monitor the plant parameters associated with the at least
one process. The BUS 1s also configured in the at least one control room. The DCS is
configured to recommend one or more control operations and perform the recommended one
or more conirol operations to control the at least one process. The DCS performs the following
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method steps to autonomously control the at least one process. The DCS obtains the
recommended one or more control operations. Further, the DCS detects availability of one or
more control room operators using historical data related to one or more actions performed by
the one or more control room operators, one or more sensory parameters of the one or more
gontrol room operators and a status associated with the at least one process. The DCS provides
one or more gueries related to the recommended one or more control operations, the plant
parameters, status of the process to the one or more conirol room operators upon detecting the
avatlability. The one or more quenes are validated by the one or more control room operators.

The DCS thereafter autonomously controls the control room based on the vahdated data.

{00071 In an embodiment, the DUS comprises an Astificial Intelligence (Al model 1o
recommnend the one or more control operations. In an embodiment, the validation 1s performed

to train the Al model.

{0008] In an embodiment, the avallability 1s determined to receive validation from experienced
control room operators. Further, the availability 15 deterouined to request validation when the

one or more control operators are not involved in condrolling the at least one process.

{00091 In an embodiment, the DS comprises one or more imaging units to capture the ons or
more sensory parameters of the one or more control room operators. The one or more sensory
parameters comprises facial expressions, an eve gaze, and a body movement of the one or more

control room operators.

{0010} Systems of varying scope are described herein. In addition to the aspects and advantages
described in this sammary, further aspeets and advantages will become apparent by reference

to the drawings and with reference to the detarled description that follows.

Brief Description of the Drawings
{0011} The subject matter of the invention will be explammed m more detail in the following
text with referenee to preferred exemplary embodiments which are tllustrated 1o the drawings,

in which:

{0012] Figure 1 illustrates a simphified block diagram of a control room, in accordance with an

embodiment of the present disclosure;

{0013] Figure 2 dlustrates an exemplary bloek diagram of a BCS, wn accordance with an

embodiment of the present disclosurg;
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{0014} Figure 3 illustrates an exemplary flow chart for controlling a process in a process plant,

i accordance with an embodiment of the present disclosure; and

{0015] Figure 4 and Figure 5 illustrate an exemplary environment of the control room for
controlling a process in a process plant, in accordance with an embodiment of the present

disclosure; and

Betailed Description:
{0016} The present invention discloses a method and a system for mugrating process data from
legacy historians to prmary historians, Additionally, the present mvention discloses a method

and a svstem for retneving process data from legacy historans (o primary lustorian,

{6017} Figure 1 shows a simplified diagram of a control room (100} i a process plant. In an
embodiment an industrial plant or a power plant can be considered i place of the process plant.
The foregoing disclosure 1s descnibed with respect to the process plant. However, 1t should not
be construed as a hmitation. A person of ordinary skill 1n the art wili appreciate that aspecis
which are applicable to the industnial plant or power plant falls within the scope of tus
mvention. The process plant can comprise a pharality of control rooms. The present disclosure
1s described with reference to one control room (100}, The control room (100} comprises a
plurality of display units (102A.. 10ZN) to monitor plant parameters related to at least one
process in the process plant. The display units (102A. . 102N) can also display parameters
related to a plurality of equipment m the process plant. For example, the display uniis
{102A. . 162N} can display a condition of the plurality of equipment. The control room (108}
further comprises one or more yonaging uniis {161A . 101N} for monittoring the control room
{100}, such as the display units (102A . 102N} and one or more control room operators {103).
The one or more control room operators {103} can be experienced operators. The one or more
control room operators {103} perform one or more control operations to control the at feast one
process. For example, the one or more control room operatars {103} provide kev inputs to
maintain temperatwre of an ongomg process. In an embodiment, the control room {100}
comprises consoles {not shown} to provide mputs. In one embodiment, the consoles can
mehude, kevboard, keypad, and the like.

{0018} Referring to Figure 2, an exemplary block diagram of a BCS (200} is shown. The DCS

{2003} 15 configured fo the control room {100}, However, the DUS {200} can be configured

other arcas of the process plant as well, In an embodiment, the plurality of equipment in the
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control room (100} can form a part of the BCS (200}, For example, the one or more imaging

puits (101A L 101N} and the one or more display amis (102A. 102N},

{0019] The DCS {200} comprises the one or more imaging units {101A . 101N}, The one or
more imagmg wmits (101A 101N} can be collectively denoted as one or more imaging units
(101} The DCS {2007 further comprises a historian (201}, a computing wmit {202}, a user

mterface (203}, a database (204) and a network (205},

{0020} The one or more imaging units {101} are configured to capture a plurality of images or
video of the control room (100}, In one embodiment, the one or more imaging units (101} are
configured to capture a plurality of images or video of the one or more control room operators
(103} The captured one or more images or video of the one or more control room operators
{103} are stored along with a timestamyp in the historian (201} In an embodiment. image
processing technigues can be sued to process the one or more tmages or videos captured using

the one or more umaging umits (1013

{0021] The database (204) compnises the plurality of plant parameters, data related 1o the at
least one process, data related o the plurality of equipment used 1 the at least one process, and

the hke.

{60227 In an embodiment, the UT (203} 15 configured to interact with the one or more control
room operators (103}, In one embodiment, the U {203} 1s configared to provide quenes to the
ong or more controd room operators {103} for validating the recommended one or more control
operations. in on embodiment, the Ul (203} s configured to rocerve mputs from the one or

more control room operators (103} to validate the one or more control operations.

{0023} In an crebodiment, the computing vt (202} 1s configured to determine availability of
the one or more control room operators (103) and enable the UL {203) to provide quenes to the
one or more control room operators {103} during their availability. The computing wnit (202}
can comprise the Al model configured to recommend the one or more control operations. Inan
embodiment, the Al model can use predictive techniques to recormmend the one or more control
operations. In an embodiment, the one or more control operations are recommended apon
detecting an anomaly in one or more of the plurality of process parameters. The computing unit
{202} obtains the one or more control operations, the plurality of process parameters and a
status associated with the at least one process. Further, the computing wmt (202) 18 configured
i prepare quonies that are used to validate if the recommended one or more control operations

are correct. If the one or more control operations are validated as correct, the recommended

4
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control operations are used subsequently by the DS (260} to antonomousty control the at least

O1C Procoss.

{3024 In an embodiment, the components of the BCS (200} are connecied vis the network
(205}, In an embodiment, the DCS (2003 may be disposed o communication with the network
{205} via a network interface. The network mnterface may cmploy connection protocols
mcluding, without boutation, direct connect, Ethernet (e g, twisted pair 10/100/1000 Base 1),
transmission control protocol/Internet protocol (TCPAP), token ning, IEEE 802 lia/b/g/v/x,
ctc. The network (205} may mnclude, without Hmitation, a direct interconngction, wired
connection, e~commerce network, a peer to peer (P2F) network, Local Area Network (LAN),
Wide Area Network (WAN), wireless network {e.g., using Wireless Application Protocol

{WAP)), the Internct, Wireless Fidelity (Wi-I), ete.

{60251 In an erabodiment, the computing vnit (202} can include but is not limited to a server,
a supercomputer, a workstation, a laptop or any other electronic device capable of performing

the method as described below in Figure 3.

[0026] Figure 3 1llustrates a flowchart (300} for controlling a process in a process plant. At step
31, the computing onif (202} obtains the one or more control operations recommended by the
Al model In an embodiment, the one or more control operations can be obtained from the

database (204} or can be obtaingd from internal memory of the computing unit (2023,

{60271 At step 302, the computing unit {202} detects availability of the one or more control
room operators {103}, The computing unit {202} retrieves historical data related to the one or
more conirol room operators {103} from the histornan (201). For example, the historical data
comprises routine conirol operations porformed by the one or more control room operators
{103}, The historical data can be used to predict when the one or more control oom operators
{103} will be available to vahidate one or more control operations. In an embodiment, one of
the aspect of the present invention is not to wnvolve the one or more contrel room operators

{103} while controliing the at least one process.

{00281 In an embodiment, the avaidability 1s determined further based on one or more sensory
parameiers of the oue or more condrol room operators (103}, For exampie, f the one or more
control room operators {103) are 1nvolved in controlling the at least one process, the computing
umt {2023 determinegs that the one or more control room operators {103) are unavailable,
Further, the computing wut {(202) obtamns a status associated with the at least one process from

the database {204) or can obtain the status i real-time using sensors {not shown) of the DCS

5
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{200}, For example, if the at least one process does not require controlling, then a status is
accordingly associated with the at least one process. One such example 18 a step in a batch
process manufactaring where the batch confend, after completion, need to be unloaded to

storage tank,

{60291 In an embodiment, the computing wmit {202) is configured to gencrate one or more
gucries related to the recommended one or more control operations. For example, the
computing wut {202) can generate a query asking the control room operator 1t varyving a
particular set of process parameters will control the process. Likewise, queries cab be related
0 One of MO Process parameters observed or modified by the one or more control room
operators (103). For example, if an alamm is tutiated due to an 1ssue m the process, the control
room operators {103} take various measures to resolve the issue. The control room operators
{103} observe various process parameters and vary/ modify various process parameters. The
mmaging units {101} arc used to detect eve movement or hand movernent of a movement 1o any
part of the body of the one or more control room operators (103}, Also, the computing unit
{202} determine changes in the process parameters simultaneously as the wmaging amt (101}
detects movement of the one ormore control room operators {103}, Further, the computing unit
{202} correlates the eve movement and the changes i the process parameters o identify the
control operations performed by the one or more control room operators {103} to control the

Procass.

{00301 At step 303, Ul (203} provides one or more guernies to the one or more control room
operators (103} at the determined available time. Une example of sach queries is to show
different sequence of opetions of events, as perceived by Al algonthm, for validation by

operator.

{00311 At step 304, the Ul €203) receives one or more inputs from the one or more control
room operators {103) validating the one or more querics. In an embodiment, the validation is a
key 1nput for the learning of the Al model. Based on the learning, the one or more control
operations are predicted subsequently. For example, consider a query is provided to the
operator reguesting the operator to validate a control operation to be performed to control a
process. The operator can mput that the control operation recommended 1s not suitable along
with reasons. The Al model considers the mput as learning to improve the Al model.
Subsequenily, for the same process, the previously recommended control operation may not be

recommmended. In another example, if the operator approves that the condrol operation s valid
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for controlling the process, the Al model records the approval from the operator and may

suggest similar control operations for controlling the process subsequently.

{0032} Referring to Figure 4, an exarnaple 1s provided to illusirate the working of the invention.
As seen in Figure 4, the display unit (102B} mdicates a temperature warning in a process. The
temperature warning could occur due to vanious reasons. The phurality of process parameters
associated with the process are displayved onthe display umits (102 A 102N). Upon naticing the
temperature waming, the control room operator may take varous measures o contain the
waming. For example, the control room operator may observe a first set of parameters in the
display unit {102A) and vary a second set of parameters in the display unit {102N). The one or
more imaging vnits {101) are contigured to capture images/ video of the control room operator
as the operator performs the control operations {0 control the process. For example, the eye
movement of the operator observing the display unit {102A) and the hand movement varving
the parameters shown i display uvoit (102N} are recorded. A correlation between the eve
movement, hand movement and the parameters varied are used o determme by the DCS (200}
what parameters are obeerved and what actions are performed by the control room operator to

control the process.

{00331 Figure 5 shows a diagram llustrating g contained temperature in the process of the
process plant. As seen, the temperature is countained upon the operator performing control
operations. In an embodiment, the control operations are recorded by the DCS (206} and
catimations and tmplications made by the Al model v the DCS (200} are provided (o the

operator for vahidation.

{30341 In an embodiment, each of the plurality of plant parameters 18 provided a prionity index
based on animpact on the at feast one process. The at least one plant parameter having highest
priority index is identified to be included in the one or more queries. fn an embodument, an
experienced plant operator may want to receive specific parameters in the one or more gueries,
that mapact the process. Hence, cach parameter i3 prioritized based on the impact of that

parameter on the process.

[0033] In one embodiment, the recommended one or more operations are selected from a
plurality of operations. The the scloction i1s based on a priority index associated with cach
operation. In an embodiment, the computing unit {Z02) can prioritize cach operation based on
mmpact of that operation on the process. Thus, one or more operations having highest impact

on the process are selected and are recommended {o the one or more control room operators

~3
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{103}, In an embodiment, the one or more quenes can be provided to the one or more control
room operators {103} at specific time ntervals. For example, if the computing anit (202} 15
aware that a control room operator will be at feisure from [lam - 11:15am on a particular day,

the one or more queries can be provided to the operator at that time for validation.

{00361 In an embodiment, selected control rom operators (103) may be requested to validate
the one or more quernes. For example, only expernienced operators can be requested to validate

the guenes.

{00371 In an embodiment, the present invention provides a method and sysient to improve the
Al model for autonomously control the process by vahidating the recommended control

gperations during available time of the control room operators.

{00338] This wrntten description uses examples to deseribe the subject matter herein, includimg
the best mode, and also to enable any person skilled in the art to make and use the subject
matter. The patentable scope of the subject matter s defined by the claims, and may include
other exarples that occur to those skilled in the art. Such other examples are wdended to be
within the scope of the claims if they have structural elements that do not differ from the literal
language of the clamms, or if they include equivalent structural elements with msubstantial

differences from the literal langoage of the claims.
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103 — Control room operators;
201 — Histonan;

202 — Computing umt;

203 - UL

2{4 - Database;

203 — Network;
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We claim:

1. A method of controlling a process with a distributed control system {(BCS) of a process plant,
wherein the DS 1s configured in at least a control room 1n the process plast, for controtling a
plurality of plant parameters associated with at least one process, wherein the DCS 15 trained
to monitor one or mors conirol room operators and one or more actions performed by the one
or more conirol room operators on the plurality of plant parameters, for providing
reconunendations and performing one or more control operations to control at least one process
m the process plant, wherem the method s performed by the DCS, the method comprising:

obtaining the recommended one or more control operations o be performed to control
the at feast one process;

detecting avatlability of the one or more control room operators based on historical data
related to the one or more actions performed by the one or more control room operators, one
or more sensory parameters of the one or more control room operators and a status assoctated
with the at least one process;

providing one or more queries to the one or more control room operators upon detecting
the availability of the one or more control room operators, wherein the one or more queries are
related to at least one plant parameter from the phurality of plant parameters being at least one
of, observed and modified by the one ormore coutrol room operators, the recommended control
operations, and the status of the at least one process; and

receiving one or more inputs from the one or more control room operators for validating
the recommended one or more control operations, wherein the validated ong or more control

operations are used as frating set for the BUS (o control the at least one process.

2. The method as claimed in clamm 1, wherein the one or more inputs for the recommended
control operations are provided by one or more field operators along with the one or more

conirol room operators,

3. The method as claimed m claim 1, wherein the one or more sensory mputs are obtained from

one or more inaging vnits of the DCS.

4. The method as claimed in claim 3, wherein the one or more sensory parameters comprises
at least one of a facial expression, an ove gaze, and a body movement of the one or more control

Foom operators.

10
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5. The method as claimed w claim 1, wherein the DCS is tramned using machine leaming

technigues.

6. The method as clamied in clamn 1, wherein each of the plurality of plant parameters is
provided a prionty index based on an mmpact on the at least one process, wherein af least one
plant parameter having highest priority index is identified to be included m the one or more

gueries.

7. The method as clatmed in claim 1, wherein the recommended one or more operations are
selected from a plurality of operations, whercin the selection is based on a prorty index

assoctated with cach operation.

8. The method as claimed m claim 1, wheremn the recommended one or more operations are

provided to the one or more control room operators at defined time intervals.

8. The method as clamed w claim 1, wherein the one or more control operations are
recommended by performing steps of:

capturing the one or more scusory parameters of the one or more control room operators
performing the one or more actions o control at least one process in the process plant;

dentifying the at least one plant parameter being at least one of, observed or modified
by the one or more control room oporatars, using the one Of MOre SONSHTY parameiers,

associating the at least one pararmacier with a plurality of key performance indicators
{KPis} monitoring urut of the BCS, configured to monitor a change i one or more values of
the K Pis associated with the at least one process; and

recomunending the one or more control operations based on the association and a
historical data set comprising data related to the at least one process and the one or more control

operations required to control the at least one process.

10, A Dnstributed Control System (DUS) for controlling a process in a process plant, wheren
the DCS is configured in at least a control room in the process plant, for controlling a plurality
of plard parameters of at feast one process, wherem the DCS 1s configured to monttor one or
more control room operators and one or more actions performed by the one or more control
room operators, recommend one or more control operations to control at least one process in
the process plant, and perform the one or more control operations for controlling the at least

ong process, wherein the DUS comprises:

11
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a histonan configured to store historical data related to the one or more actions
performed by the one or more control room operators;
a computing unit configared to!
receive the lustorical data, one or more sensory parameters and the
5 recommended one or more control operations; and
deteot an avatlability of the one or more control room operators based on the
historical data, the one or more scnsory parameters of the one or more control room
operators and a status associated with the at least one process;
and
16 a User Interface {U]) configured to:
provide one or more querics 1o the ong or more control room aperators upon
receiving lnstructions from the computing unit, wherem the computing nnit provides
the mnstructions upon detecting the availability of the one or more control room
operators, wherein the one or more queries are related to at least one plant parameter
15 from the plurality of plant parameters being at least one of, observed and modified by
the one or more control room operators, the recommended control operations, and the
status of the at least one process; and
receive one or more mputs from the one or more control room operators,
wherein the computing unit receives the one or more jopuis from the one Ul for
20 validating the recommended control operations, wherein the validated control

operations are used as training set for the DS to control the at least one process.

11 The DCS as claimed 1o claim 10, wherein the Ul receives the one or more inputs from one

or more field operators along with the one or more control roor operators.

12. The BCS as claimed i claim 10, wherein the computing wmt receives the one or more
sensory inputs from one or more imaging units of the DCS and the recommended one or more

cordrol operations from one of More servers associated with the DCS.

30 13, The BCS ag claimed in clamm 1, wherein the one or more servers recommends the one or
more control operations by performing steps of!
capturing the one or more scusory parameters of the one or more control room operators
performing the one or more actions o control at least one process in the process plant;

dentifying the at least one plant parameter being at least one of, observed or modified

53]
{31

by the one or more conirol romm operatogs, U,Siilg the one of more sensory parameicrs,

12
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associating the at least one parameter with a plurality of key performance mdicators
{KPls) monitorimg umt of the BCS, configured to monttor a change in one or more values of
the KPis associated with the at least one process; and

cconvnending the one or more control operations based on the association and a
historical data set comprising data related to the at least one process and the one or more control

operations required to control the at least one process.

14, The DCS as claimed in claim 10, wheremn the computing umit provides a priorty index to
cach ofthe plurality of plant parameters based on an tmpact on the at least one process, wherein
at least one plant parameter having highest prionity index s wdentified to be included in the one

O TNOFE QuUeries.

15 The BCS as claimed in clairn 10, wherein the computing unit is configured to select the
reconunended one or more operations from a plurality of operations, wherein the selection s

based on 3 priority mdex associated with each operation.

16. The DCS as claimed in clwm 10, wheremn the computing unit 15 configured to provide the
recommended onc or more operations to the one or more control room operafors at defined

time intervals.
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