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A SYSTEM AND METHOD FOR DISPLAYING STATUS OF FIELD
DEVICES FIELD OF INVENTION 5 The invention relates to a system and
method to display status of field devices. BACKGROUND OF THE
INVENTION 10In prior art systems for monitoring field devices in a Plant, the
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and this is important for identifying the overall integrity of the Plant. The
statuses of the devices are displayed in colours and values in various
aqggggtgp IH@lsg?lqppllcatlons have different internal algorithms to calculate
the status colour. Since different input data and algorithms are used for 15
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dlsplayed separately. This is very inefficient and inconvenient for monitoring

th8 AVKGRICRINDIQEAIHE INVENTIGN from the different applications. 20Figure 1

is an example of a display according of the status calculated by one

lication, Th f the figld d |
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is “k@lﬁ/ to be cause %/tfan error in the algorithm or data retrleval OFurther,
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Figure 1 is an example of a display according of the status calculated by one application.
The display is an overall view of the field devices in a plant having a hierarchical
relationship. The field devices and their status colour are displayed in an expandable
parent folder. If there is more than one field device in a folder, the status colour having
the most critical value is displayed for the folder.

There are cases where the calculated status colour is found to be incorrect after an
operator has checked the field device physically. This is likely to be caused by an error in

the algorithm or data retrieval.

Further, the status of the parent folder is not reflected accurately if the most critical value
is from an unimportant field device.

Therefore, there is a need to enable a more accurate status display of the Plant.
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The invention is a system for monitoring the status of field devices having
data including a data acquisition module, a first and a second diagnosis
engine, and a client having a 5user input element for receiving user input
status. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is an example
diSHMMARN OB RBEINVERNTEMre 2 is a preferred embodiment of the

invention. Figure 3 is a process diagram of the invention. 15Figures 4A and
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meﬁbl@pHéﬁSeEP@Ofé@sr SEYINA Hﬁft’d@&hﬁﬁéﬁf’on module 204, referred to as
Diagnosis Acquisition (DAQ) module, reads the actual status and data of the

fiehkaevbrscRIZrIONI it tHRDRAWRIGENe 206, referred to as Basic Diagnosis
Engine (BDE) interfaces with the DAQ module 204 to read the data from the

field devices. The BDE 206 mFuts the data from the field devices 202 into its
rep9eifoly S GBPRIGASREY LRiRURIRRG ™, first 25status of the field devices

202. The first calculated status is updated to a database 208, which is the
Pleigtif8@ssugerdtanageodaiahast{Resaisice Manager database). A second
diagnosis engine 210, an Advanced Diagnosis Server (ADS), interfaces with

thE (% 204 to read.in the actual data from the field devices 202. The ADS
ce S |aqram 0] invent IfD
B8R 16 ExEcUte applications, such as Plant Resource

Manager Advance Diagnosis Application (PAA), containing complex
alguthss) avkich ha\eadvases spegralbyick signédettaciagnose the status of a
particular kind of device. Such applications are usually designed by the
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Figure 2 is an illustration of a preferred embodiment of the system 200 for monitoring the
status of multiple field devices 202. A data acquisition module 204, referred to as
Diagnosis Acquisition (DAQ) module, reads the actual status and data of the field devices
202. A first diagnosis engine 206, referred to as Basic Diagnosis Engine (BDE) interfaces
with the DAQ module 204 to read the data from the field devices. The BDE 206 inputs
the data from the field devices 202 into its repository of algorithms for calculating a first
status of the field devices 202. The first calculated status is updated to a database 208,
which is the Plant Resource Manager database (Resource Manager database).

A second diagnosis engine 210, an Advanced Diagnosis Server (ADS), interfaces with
the DAQ 204 to read in the actual data from the field devices 202. The ADS 210 has the
ability to execute applications, such as Plant Resource Manager Advance Diagnosis
Application (PAA), containing complex algorithms, which have been specially designed to
diagnose the status of a particular kind of device. Such applications are usually designed
by the manufacturers of the field devices since they have full knowledge of the internal
configuration of the field devices.

The applications apply the data from the field device to calculate a second status value
which represents the status of the field device. Multiple applications for each field device

can be run simultaneously to calculate the different kinds of status for each field device
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The applications apply the data from the field device to calculate a second
status value which represents the status of the field device. Multiple
applications for each field device can be run simultaneously to calculate the
different kinds of status for each field device based on the device data
reB3ESL@TrEIn YD AGRFAIEA N BIRAS F&dicexaRriemelule device data
tempedatiereparatl pressupesssive. Sereoset oal cetatedalest atassssases written to tee
Repaulire Managesdatahasss 208. 5The BDE 206 and the ADS 210 translate
the calculated status to a predefined corresponding image for display on a
graphical user interface. The value of the calculated status varies for different
paﬁg‘?néféﬁs%ﬁ)ﬁd Werehen RS drdRviRs aieid i ordlcdaiad rsfakEdlg forrIsdeiRfts
todogrerebEntetdyy faredishilagdomagespRionl exsampitsrfaecolberriaheges, the
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have different patterns. A client re erred to as the Plant Resource
M8ﬂ8‘dé?@?éntRﬁﬁéFf8c?é’§fWﬁ‘meﬂﬁé VRLSMIEE Ribifhagarea R R A0 bk and
disprayeag feneacdnaimed atfirsalugdisengieahn dhe Bredgfinge dredagre ikl diféarrid s
orpattgi@phical user interface. The client can also interface directly with the
BDE 206 and the ADS 210 to obtain the calculated first and second statuses.

In&h clie ]{' the{e |saD|agnos indow 214 for retrl V|n the relevan
i FC?% elerre ? Lﬁq source ana |en interraces with the
calcGISted StatiEUaTLEs 3 e falt devicss esource Manager

ddtaprsecoisnrsedidpiRpem 208 rigptilicalayser Wﬂewéfé@t%é@.ag% d@.‘?ssecond
Witedases2df4heafieldispléog e dish of dédathecPidariaed Tlesolidnicteardsassigned
foa.aea@rwlaﬁ@smbeaob ismalar alle to dligpkayam list 2B AdhadHIRSond
assigned to glid m ficlq devices LB’d%%%sC%vFﬁé“vP%%”T}JP'% SleiNRPISIcHed
élment the cli ent 5{3 has a u er Input element for receivi gaa user

mﬁﬂ?‘é’?&?ﬂ@ﬁi%é@lﬂeﬁé?d Hevied. opKEeH IR JE S RRItRMAT AR C8IRgtR AR
tofoveispitieod Stheptel s dnttdaas. dheditpfiedd Hevdow Rithcemedissy- i firitof
staliufe PAIS AYAWSE @Mich are assigned for a particular device. It is also able to display a

list all the PAA modules assigned to all the field devices under a certain parent folder.

In the preferred embodiment, the client 212 has a user input element for receiving a user
input status for each field device. The Diagnosis Window 214 is configurable to over-ride
the calculated status of each field device with the user-input status. This allows an
accurate representation of health of the field devices and hence the Plant.

The Resource Manager database 208 further includes an integration module 216 for
integrating the calculated first and second statuses of the related field devices belonging
to the same parent. The integration module 216 determines the most critical status value
of the field devices belonging to the same parent or grandparent and displays the most
critical status value with the name of the parent or grandparent.

Further, the client 212 has a graphical user interface element for a user to select the
statuses of the field devices for display. Based on the selection, the Diagnosis Window
214 configures the graphical user interface to display the selected statuses and the
corresponding images. The integration module 216 determines the most critical value for

the parent or grandparent folder from the selected statuses. Thus, the status of the
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accurate representation of health of the field devices and hence the Plant.
The Resource Manager database 208 further includes an integration module
216 for integrating the calculated first and second statuses of the related field
devices belonging 30 to the same parent. The integration module 216
dRRRRIRES ARENGTERt felisE & Sitacied itieubF REIdRERY AABES RS REARE 16!Hse
samhepanentiby rgranidga et anohasplaysthemosicistieal status value with
the name of the parent or grandparent. Further, the client 212 has a graphical
user |nt%rfﬂce elemergf ra lTlS?IrhtO ) %étt e 35 %/EyaJtuses of the field devices

for glsplay ase he selection n%ﬁ |'ggrr11%lglvs Nilow 214 configures the

graphical user interface to display the selected statuses and the
carr&spoditirtheilalg €86 Thievinteptiatinst pirdeiial2d B detdreriield siehieem23t and
critigalataduBdanativs ReneapBidns pri®sihéaldeadeanTHaessrlenie dhstady ses
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considering a non-selected status value, which'is usualy not critical or of no
mU4RSREIGEINGR% e to the folder. Figure 3 shows one embodiment of the
method in the invention. In Step 301, the BDE 206 calculates the first status
valustéprall tine Aels ﬂ%ﬁ%ﬁlﬂ@&ﬁ@deﬁ’@mﬂs@d&s thryalugisthe taorespesting
Pr?ﬁ@(ﬂé‘ﬁs‘l’alﬁéﬂﬂ@%a|@@@t@§c%9@s &Q&W%H&%@%%@% in Step
Mg&ager data}t])a% %O% é/v h both éa% ca 6;\8ted v%loutﬁst,hand thE1 tterglggfated
|mages°0| P4ie AFELL e a 08 Y Btoihg SERURRANRVS A
th@ﬁﬁﬁi‘ﬂ@@%@@&?ﬁz and translates the values to the corresponding
predefined images. The ADS 210 in Step 304 updates the Resource

Mapagen faighass AReswith dethdhrealsidatas values and the translated
images. Steps 301, 302, 303 and 304 are performed periodically. Step 305

displays on a graphical user interface in the Dia g osis Window 214, for all

thERRRPSIRRBE AT gierhicd! 4RRY nieriiia Byt Seoneris Wyindaw iy all the
infaetseds ines 2o8r thfuistZ0dtstosnd sthtse<c trectdimeesndaimpades, dfethiger-input
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diggnastigitems, for each respective type of status, are indicated in

In Figure 4A, the diagnostic items, for each respective type of status, are indicated in
column 401. The name of the field device in column 402, the checkbox in column 403
and the corresponding image for the status in column 404. The checkboxes have
mechanisms to include or exclude some or all diagnostic items for the field devices. If all
the diagnostic items are excluded for a field device, the field device will not be included in

the integration for the parent or grandparent folder.

In Figure 4B, the graphical user interface further includes a list of all the field devices and
their respective parent or grandparent folder. Reference numeral 411 shows a selected
diagnostic item or diagnostic target, with marked checkbox. Reference numeral 412
shows the status for a device after integration. Reference numeral 413 shows the status
for a folder after integration.

Referring back to Figure 3, Step 306 allows a user to select the statuses of the field
devices for display using a graphical user interface element. Preferably, the element is a

checkbox.



column 401. The name of the field device in column 402, the checkbox in
column 403 25 and the corresponding image for the status in column 404.
The checkboxes have mechanisms to include or exclude some or all
diagnostic items for the field devices. If all the diagnostic items are excluded
for a field device, the field device will not be included in the integration for the
pesent3or grabidnaresdrfaldave 30indegiorthel Batthesgrafphisabetsgrtintetiases of
futheripdedess adish aballpasidielddmages AR Miﬁtéﬁﬁﬁﬁﬁtiy%ﬁ%ﬁfﬁq@ﬁhe
gr@néJIJI)eacr(Ianetl fosl%%.dlfgelfere%qg%tréu%al 411 shows a selected diagnostic item
or &agnos |(??arget, With marked checkbox. Reference numeral 412 shows
the status for a device after integration. Reference numeral 413 shows the
status for a folder after integration. 35 Referring back to Figure 3, Step 306
allows a user to select the statuses of the field devices for display using a
graphical user interface element. Preferably, the element is a checkbox.
Step 307 enables a user to save changes to the database after selecting the
statuses of the field devices. Step 308 updates the images after the
integration is completed. The updated images are displayed in Step 309. We
claim : 1 A system for monitoring the status of a plurality of field devices
having data including : a. a data acquisition module for reading the
status and data of said field 5devices; b. a first diagnosis engine interfacing
with said data acquisition module and having a first repository of algorithms
for calculating a first status of said field devices; c. a second diagnosis
engine interfacing with said data acquisition module and 10having a second
repository of algorithms for calculating a second status of said field devices;
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d. a client interfacing with said first diagnosis engine and said second
diagnosis engine for displaying said calculated first status and said second
status of said field devices, and 15e. a database for said first and second
diagnosis engines for storing the calculated first and second statuses, and
sal¥p@iift interfacing with said database for : (i) displaying said calculated
first status and said second status of said field devices; and 20(H) storing

re¢eiVadiRabH RHkSHAGURe statusWNEHRIMARAS %I@%EW&Q%EJ%'HQ@%@I%

mpute ment OI’ recelvm user |n tstat I’ﬁ]eS I? ata ﬁetfur ald field
€ CalC
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includes &nn egra ion module ?or int gratln Ulated fifst and second

statuses forf5¢&d field devices. 252. A system as claimed in any of the
precedingy ctafitstldiebersn swideciigertdcinhevitnchidiesta graphical oweple and

interface elexany 4ara wpesitshselefostamises QldiglthdemvieastanisBlay field

3. A systemgs claimed in claim 2 wherein said graphical user interface

element is a 30checkbox. 4 A method of monitorin lurality of field devices
inclucing’thd S6R 8170715, PR FHRG B B F A AR A LA EPUe and

devices; havieglRgkamng fresiRivuSedasfitmd [suralfyabndiel derovt st f
the read dataidBwitheaifgst repository of algorithms and writing the first

calculateq staluaeREHQCRY I HALERARS: dﬁ&%@é"éﬂ&% %‘ﬁ&%‘é@ §&%Hr'\%%§a8f1§§?éd

plurality of fleld dewcgs from the, eag qata Wlt a secon Bosnor
ine f |sﬁlay|n sal u e[d status and sai aea status of
algorithms and Wri Ing A8 Mo i atabase’ and
said field dewces and
e. a database for said first and second diagnosis engines for storing the
calculated first and second statuses, and said client interfacing with said
database for :
(i) displaying said calculated first status and said second status of said
field devices; and
(i) storing received user-input status,
wherein said client further includes a user input element for receiving user input
status and said database further includes an integration module for integrating the

calculated first and second statuses for related field devices.

2. A system as claimed in any of the preceding claim 1 wherein said client further
includes a graphical user interface element for a user to select statuses of field devices
for display.

3. A system as claimed in claim 2 wherein said graphical user interface element is a
checkbox.

4. A method of monitoring a plurality of field devices including the steps of :
a. reading the data of said plurality of field devices;
b. calculating first statuses of said plurality of field devices from the read data
with a first repository of algorithms and writing the first calculated statuses
into said database;
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d displaying said calculated first statuses and said second statuses of said
field 5devices on a graphical user interface, wherein said plurality of field
devices are related, further including the step of integrating said calculated
first and second statuses for said related field devices and displaying said
integrated stARWAITG SRARTEkIFERILARS cPAiPAISIPIHT ibirAf 4iete rRYP A dTaarbetiead
steps of provattinvgtiaussompape tonesitatyoitais usemrtesf deestop e wakuitoed
input statussﬁg{uggézmtg%gjoq%ygggée and’€ceiving user-input status for each
field device aid use C dating the display s fatus

feld dovibe (OTRE A Sar  arae S 1048 e siies 4Rt
claimed in F51Re8 PRERRRER AT HREftEps of : translating sald first and

second cdlewwiateg&tatiaits ahfelpreeldfaseate ortaspondiey firsicimdtise stapdof
digfayatmpgas; el 2edispiexiacsaladransie b disnlay Ragribasaidsfisat
arb‘i'sﬁ%?ﬂ gaq@mé@g%h%@%es 7 A method as claimed in claim 4 further

including the steps of providing a user input element on said
user interface for user to input 25status for each field device; translating said
reeefVadtkedsciaiped preldiefihddriosriedpdnging siplefy image; and updating
the displpiiiage cdsaiduielenteyineskdtheccoteeiape fdingsdisplmpuniages fior
said recely@diskatids30
receiving user-input status for each field device on said user interface; and
updating the display status of each field device to the received status on said

user interface.

6. A method as claimed in claim 4 further including the steps of :
translating said first and second calculated statuses into predefined
corresponding first and second display images; and
displaying said translated display image for said first and second

calculated statuses.

7. A method as claimed in claim 4 further including the steps of :
providing a user input element on said user interface for user to input
status for each field device;
translating said received status into a predefined corresponding display
image; and
updating the display image of said field device to the corresponding

display image for said received status.

8. A method as claimed in claim 5 further including the steps of :
translating said integrated status into the predefined corresponding
display image for each field device; and
updating the display image of each field device to the corresponding
image for said integrated status.
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8 A method as claimed in claim 5 further including the steps of : translating
said integrated status into the predefined corresponding display image for
each field device; and updating the display image of each field
device to the corresponding 35image for said integrated status. 9. A method
aSdclamewdranrfivrethe preebimeresaing JaBs4irthar i isHg B s ieP of
providing & grapticehbsseiniatectackeretenfentfosed wssyidct sepecfeacpretfaetr
stalysialpFeisRiRY cAlQmisaifsalsklaiet b atpdiisusSsHdecanshstatusr said
user-input status,. 510. A method as claimed in claim 9 further including the
step of updating the selection to said database. 11. A method as claimed in
any of (REIGER ARG RS A &M FIHTEHNeAG BSROIRIEkIE e EIcHon to
chregkbarbd€®. 12. A method as claimed in any of the preceding claims 4 to 11
wherein said predefined display images are represented by different colours.
L3 Amelied 2o dlamer 0oyl e-Bicedingclaims diode wesein sl

predefined 15display images are represented by different patterns.
element is a checkboxX.

12. A method as claimed in any of the preceding claims 4 to 11 wherein said predefined
display images are represented by different colours.

13. A method as claimed in any of the preceding claims 4 to 12 wherein said predefined
display images are represented by different patterns.



