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STATUS MANAGEMENT FOR PLANT ASSETS FIELD OF | NVENTI ON
5 The invention relates to a system for asset
managenent in a plant. BACKGROUND OF THE | NVENTI ON 10
ANSI /1 SA-88 (S88) is a standard which is approved by
the Instrunmentation, Systens, and Autonation Society
(1SA), for SHATUS MAN%MEMEE&MP%NT@%S pl ant
assets are organized as hierarchical structure of
seven | ayers nanely Plant, Site, Area, Process Cell,
Unit, Equi pmrent Modul e and Control Mdul e as shown in
FIE#F.bgﬁf -.H{a),for exanple, a plant is a manufacturing
|ty aV| ng nultiple sites and an area is a part
of a site. A process cell can be a manufacturl ng |line
r , s a
e liorRioR el By RERH bo Rt meRbaGioR in Bolill . L prren
nodule is a tenperature controller for the machi ne
t a valve for the tenperature
BAggg;t@ Iﬁgrépgg%\d’hﬁﬂb@?r ated in Figure 2, a resource
manager system nanages the pl ant assets in three

AN, (320 309N 2 Pl b S oAV REERS, 30 e
and Aetomatign @oct'@tya@%éb f@lttttavdmpl. tmotdymem 948, plant assets are
orobf 2N G08ris g L6, cR0N YA POy, K. L e
Cell, erlitthMQmabta‘éedtﬂaandj Coning Mdweile agstemmat Fgurel. new
control nodul es. Exanples of static information for a

control nodule include the |ocation and inventory
Fori exaowireagi idant 186 mﬁnwf@WhmfmiEitmﬁavimn'iutiipleosﬁtes ledfanadres is a
' I i el a n ver F
per gt S e T o B B BTN L ok Fho gt BrodiPor
prodgasamiuoiting orgohiniearsed fim tha roheufacteding Idmvan equibment module is

a tgﬁgéﬁapl.rg? cgnﬂ'afer qg\I ﬁ% Scr%r} ngxaaggr}lt% odu %aéngv%glg fgr the

ornma nclude ocess ter,
tempesiilire candolﬁr.at us i nf or rratl on.

As illustrated in Figure 2, a resource manager system manages the plant assets in
three layers - a database layer 210, a logic layer 220 and a presentation layer 230. In
the database layer 210, there is a database 212 having two types of information,

static 214 and dynamic 216, for control modules 217.

The static information 214 is stored in the database 212 during the registration of
new control modules. Examples of static information for a control module include the

location and inventory information.

The dynamic information of the field devices is stored in a Field Communication
Server FCS 218. A data acquisition means 219 retrieves the dynamic information
from the field devices for storing in the database 212, Examples of dynamic

information include the process parameter, diagnosis result and status information.
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-1 The logic |ayer 220 has a status decision nmeans

222. An exanple of the status decision neans 222 is

an al arm manager to determ ne an al arm status based on

the dynamc information of the control nodul es. The

status deci sion nmeans 222 stores the determ ned alarm
Thetlagicdayes 2Pniaad e dtaztﬁmrdmailsioorrnémst BEZ dat aasele2d2theSstatus

cotBah el oa2 it BBl Bhelicsdythe gt s frap on e
dymm;anmformartfoormfahe @nntocn naodamp Mhe altatlls @ecibinh end=me 223 Btores
t
it b PR e L REAR e M6 Y2 Gevi ce
and the equi prent nodul es as a folder for nonitoring
i B RS RO P B B Ber W TR e ACR dispiays
theegiatiqarendynaodeiintorinal@r o a Grixghiqa aser Inteefaas Gy 230l y
the devices can contain information. The other |ayers

are folders and each fol der cannot contain any
In & WpﬁramBasbome rﬁéna@asefdh@pribrrmt ahvee ciiteol herialer e be created

ager dis I t he s of .each dev
TRt i Sdiriafidies s Rl S BB p Pe%eShua cu
as gmetnaeedwas Figliﬁe CBN(roi' Hent@timtmaile 2aneath bdexdseeiated! with the
i S th a e ice uch as col our;
ealhinE G, SR B PecPaPLERaERE, Pyt B Jeficer 3% fontain
inf(bth%tibﬁ)p“rhbr@thgﬂ‘l ldylees hirerfakioly and Veh tdderr €8m0t @@ntain any
er determ nes the colour of a folder, the device
”ﬁgpgg col ours which belong to the devices in the
fol der are considered according to the predefined
or i ure 3, related ntro ul.es
BB B ot Ve MeFs30 UG dhatedenGor o SENBELES i e
detise ﬁvtm calnure@wom‘reﬂb th®phekiearedm bBewecont rol nodul es. The
diagnost ult.s of .the control nodul es are

di spl &57%8 96 H’C?E‘@SF?SW InfonatiBAnel and the statuses

2. each device is displayed with a device area property such as colour; and
3. each device area property is rolled up to the top through the hierarchy.

When the resource manager determines the colour of a folder, the device status
colours which belong to the devices in the folder are considered according to the

predefined priority.

In Figure 3, related Control Modules, DY-FFO1 and DY-FF02, are in the folder
EMODULE, which is for an equipment module of the control modules. The diagnostic
results of the control modules are displayed on the right side panel and the statuses
are represented by the colours Red and Green respectively in the device areas 301
302. Assuming that the priority is in the order of importance — Red, Grey and Green,
the status colour of the folder EMODULE is RED. Accordingly, the status colour is
rolled up to its parent hierarchy towards the top folder so that a user can identify the
error without expanding all the folders. In a typical plant, a resource manager can

have up to 1000 devices under 500 folders.




10

15

20

25

30

35

are represented by the colours Red and G een
respectively in the device areas 301 30 302. Assum ng
that the priority is in the order of inportance - Red,
Grey and Green, the status colour of the folder
EMODULE is RED. Accordingly, the status colour is
Wheo| rhigitiple soniooli medyes arst iirkﬁedrtarewhwqummﬂﬂandh@ itap logical to
- r..C Nt ut
maé%)%ﬁ{& % u@??ﬁtt ﬁgU?lgla e?;}ievgg LI [«v&vé 28 oq{d'ug%ed’\%f)cg\% on a
G e@m@naiemahag:@lulec'@nrepmetedpb)t a fmm vdmh camotindatain any
mfcﬁ‘%g&érg léﬁlﬁcresﬁwe $§Ide|2c;§m1%p c&'gé f\ ! d?lkﬁnfﬁ ﬂ%t 091' a gp%élﬂﬁgd A fvative
ofmanagew@hbﬂe@uegwmnﬁkm@ﬁamécasmab@dmpbe@demﬂnw@wt as
di scussed above, on a GUJ, an equipnent nodule is
represented by a folder which cannot contain any
A heat exsraengenis & axanplbef fsotiden egaipnont a:rmdlu@i A bemt exchanger
' L.on, ned \Y; \Y .
nad Rt TR R e SERR PRC s T sl 6 Benfyripen
corgmllinp epuEbsesA Treaheak eharmgeer ihss ats ewanpfemafiors ughicans a
| dyl ontrol .
oreEeREA R Y S P8 IS IRAG0 srd RuPRRE iR} i o
eveah ¢hat ad itf rite | denagys pandpas@sgors Thay bea\tithexmbaamgeiﬁcdmss i g the
' Fi-vat | Ve
e B MBS iy RGP PG e e
is alikely event that all of its sensors and
b cifil.cations, the, .
S HE RS BE e Bt b P B ek R L R e
derewb*mrmgaeifrcﬁagmtslsmr hotngtopafcbp'é'rd platusSiondee tHeat featldeger is

dislé)lrg{ée hsewg ﬁ%\ﬁﬁrl ?ﬁc ggla f#)%gaagg Qf%rov cteﬁoﬁl%tetmhgnd
meﬁtodrtedLspfﬁbl éwespratfelfmedfdarihatavbemsei@dralgau:geDf ths hedli ss@haryzd.
as working within specifications. There is a need to

provi de a systemand nethod to display the predefined
derivative or self-diagnosis of the heat exchanger.

%ﬂw EET ENTI ON The invention is a system
SU@ nit I;JI?EI&J H(g'.m/i ty having a group of related

devices, each device having its own information, and

th nf ar tioanPich.isa redefined.
e 6% SREh P APR: PSRl nalen 3 BovEBr R Ebices,
eacydtviem Heavhgdtsvowit irdidrmation, and the entity having information which is a
predefined derivative of the information of each device. The system has a virtual
device, device areas which represent the devices and the entity, and a device area
property for each device area. The device area property of the entity is derived from
the device area property of all the devices.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a model of plant assets in a hierarchical structure according to
S88.

Figure 2 illustrates a resource manager system in the prior art.
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25 device, device areas which represent the devices
and the entity, and a device area property for each
devi ce area. The device area property of the entity is
derived from the device area property of all the
devi ces. BRI EF DESCRI PTI ON OF THE DRAW NGS 30 Fi gure
Figurs $ lysistas a&raphie blseintesfagain s pdpsartn a
hi erarchical structure according to S88. Figure 2
illustrates a resource nmanager systemin the prior
Figgra 4 shayws a@’“ﬁgﬁtﬂf disgaljzed G@f"’r‘%’“@% opthgyinyshtienl User
Interface in the prior art. Figure 4 shows an inmage
of visualized connection of the invention. 5 Figure 5
Figgrronghevace Spnnical Useidnterface fisalay olithepnvaption. t he
invention. Figure 6 shows an enbodi nent of the nethod
~of the invention. DETAILED DESCRI PTI ON OF THE
Figpeef- smgr R ERRepsineRiof thomeghagraitignventian. enbodi ment  of
the invention, Figure 4 illustrates an imge of
vi sual i zed connection of a systemfor nonitoring an
DESMLER DESCRIBRON OF iR PBESERRED EMBORIMENTevi ces 402,
403. A virtual device 404 is created to contain the
information of 15 the entity. In an exanple of a
plant, an entity is an Equi pnent Mddul e and a device
Acéo?dm {5054 ré?ll\b tCof ﬁ:@nf?@éﬁtlo‘ﬁn M. éplelu%f}at%et b Ymé&el of
is s ored i n dat abase 212 as tatic infornmation
visyalized ceanasgon af Fryien for mgmépf@@a}ﬁlrﬁré@l 4%@mnrmr@ra a@@p of
reiét@ﬁ)ewé&%@ 4bBen §|Yt§51e(!BV|c@rh0§h§ cre%%dcgo"conﬂ‘aﬂ{th‘éhﬂormatlon of
entit devices and virtual device, there are
thecasttitve @h@*ﬁﬁ'@j)l%léw elenheagptitygg an ESI@@me@OMOdEJ@@DHMQY@e IS
a Gdifol BRAGRL '%%ng&xsh%t@%?%npérﬁﬂ%M RSt in %gtabar%]a3212 as
devi ce area property can be co
ﬁab&ﬁﬁﬁﬁﬁ“@m2i%ons The device area property can be
varied with the informati on. Taking as an exanple a

case of a device
Hlustrated in Figure 5 is a Graphical User Interface (GUI) 500 of the system. On the

GUI, for the entity, devices and virtual device, there are corresponding device areas
501, 502, 503, 504 having the respective device area properties 511, 512, 513 and
514. The device area property can be colour, pattern or icons. The device area
property can be varied with the information. Taking as an example a case of a device
area property which is colour, and the information is diagnostic, if the diagnostic
information is “critical’, the device area property is set to the colour RED. If the
diagnostic information is “normal”, the device area property is set to the colour
GREEN.

The information of the entity, such as self-diagnosis information, is a predefined
derivative of the devices. The self-diagnostic information is contained in the virtual
device. Depending on the predefined derivation, there may be a case where all the
devices are normal but the self-diagnostic information of the entity is “critical”. In such

a case, device area property 511 of the entity 501 is set to the “critical” colour RED.
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area property which is colour, and the information is

di agnostic, if the diagnostic 25 information is

"critical", the device area property is set to the

coI our RED. If the diagnostic information is

"normal ", the device area property is set to the

The dpyte aregrirepertyrpfdhe snblyiaseida cofrestmaddadha posisaitisalagiatus
in tﬁ@ﬁ@vn%@ﬁ?%@ 20 @b NBnMle, if &ﬁf@?ee&jﬁﬁdee%gs a3itical” device

derivative of the devices. The di agnostic
arearATeperit item dpYce grmcapeedrty A11 196 tha entibabO1 desstde “critical”. By
usikg Ie\ﬂq}an QeQIEe tS'GQ t@ rcSHIt%fn' € angﬁﬁét\éﬁtdf% %ﬁtﬁﬁrtﬁe PRYrrRioft of

case where al devi ces are nor ut’'t he
thes%ltlfy ST ﬁ@sﬁm Iat0| W@fﬂﬁ@ﬁlpi@ forofodeting témdetnye pgea property of the

T r MR Varpll

onif14TEE i rd iy 4R ol RSy ARG RREBHGarpLL

-4 The device area property of the entity is set to

S C S

OnZBHLAS %r@!t@)@aﬁgﬂg{? nggegp (?é\)idel‘%aéagn%/@k#ﬁesghfége@eacg%\’%r‘éﬁf‘ by
foldgrs o a (A Wity @vfolsier regresenting e wplitytang e wlated adeyiges are
ass!%%?é?f {ith %fc%ert Wfth%”ﬁrbéé’nté%n‘tlén SAL nﬁf&m@{? L L G entity is

using a vir
StOfeﬁff I@rthatvrrm@l dﬁv't:ﬁ@némot the foldes. This @Hmet fcusre%e o vievdng and

maﬁﬁéeh%yaéoént'it eéé'%% 'r@ira\%dc%§lcg§r%td\/é??aéé%rﬁeﬁpdéatﬁzﬁ%rchlcai

evice a property of the
repsesant@éﬁom)fenahlés éivg mowt@@gb@ft melrtlpleeqmé@eamcé thetrtrafatechdeviees.

Ofi; Al :
R By O ARG 019 4519650 o1 g
mapagementmagiel-h a fol der representing the entity and its
rel ated devices are 10 associated with the folder. In

the present invention, the information of the entity
The wirtgalglegigeican biranether aality Heving efamdtioowhichevilf affedethe status
| fo i .
of T8 Pedhrk ] SRz sl BUISAA) nA0RR IR Pt virum
de\hﬁﬁ@r @pmﬂaﬂal and egnsesiaist divdrontcereabluepent i@derormn tarhiagradfical

rep eh{a%r? AL 'a?léﬁ%u?éqr th Iﬁﬁnragéealn?to?%;&(agé( 'ogl%?; 'entit!:eléf ta?%ts or
t system can be advan ously plied 1o any’ stage
fiel@ﬂe‘acqﬂ iargquirdd nmanagenent nodel . The virtual device
can be another entity having information which wll
affect the status of the present entity. Hence, users

In drem@ntrire aatdrting iy acdredt Bkahenpén iThy heat excleartger tag aal sensors
ancf%%i%%?r%i fﬁpﬁé E&ﬁ ol purﬁege %%%'a%%h%ﬂ&ép 1§ 9n %HtltV p@p%sented by

I era
a folder and the sensors and actuators are the devices associated with the folder.

Applying the present invention, the heat exchanger is further represented as a virtual

device associated with the folder.

According to another embodiment of the invention, illustrated in Figure 6, the
invention is a method for monitoring an entity having a group of related devices, in
which each device has its own information. The entity has information which is a

predefined derivative of the information for all the related device.

The method includes a Step 601 of defining a virtual device to represent an entity
having the group of related devices. Step 602 defines device areas where each

-5
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20 representation. This allows users to nmanage and

di agnose other entities, assets or field devices if

required. In an exanple, an entity is a heat

exchanger. The heat exchanger has many sensors and

actuators for its control purpose. The heat exchanger
deviee arceemtiresente preselrvice thye vidbaladévidedend aime enbig. Step 603

oo PRI ACH AL e b 6P SRR 400 oo

setettuhdevirer ares praprertyef ea@pdmmrﬁaddaam the \nfasrtnaabn edﬂ\&té@ 605
B R KT R T —

of thh@eviB®s.i nvention is a nethod for monitoring an entity
having a group of related devices, in which each
device has its own information. The entity has

As itimd orferatzitiom oflebcth degicais q:i’rwtjed ithedjede:ei ared pspettl i$ DPdated

' I e.related The net hod
o T S B8 bRuhR Refe 1 UrRlnnrd Gafedipe area
propefy sspatteanAectrdibyly, 186 dbdve agatpnepagtya thadéntitek aipagted.
devi ces. Step 602 defines device areas where each -5
devi ce area represents each device, the virtual device

It isaodbet Unele extrdict that 166 épediidy de@ﬁbms{afa;eder\ai crefedfe@@mbodiments

i Bl oY o2kvl HulGuls b 6 eaRePBRCH TS dhveasEh e e
exrtwsm tbarebheanldrthatrdmahgamancamhaﬁb@wﬁil(lﬁ apikat o BRSe tshlled

. Vv ro ert of the .ent b sed on the devic

n gge pa'rn p@la 91 res? 'H%%‘QO.'%@Q{ ndedelo) B HF’HE? rotfe"a”

expeessly shtvortenitise thawiggdiaimidie devi ce area property is
updated accordingly. The information in the virtua
device is determned and its device area property is
updat ed. Accordingly, the device area property of the
entity is updated. 10 It is to be understood that the
foregoi ng description of several preferred enbodi nents

is intended to be purely illustrative of the
principles of the invention, rather than exhaustive
t hereof, and that changes and variations will be

apparent to those skilled in the art, and that the
present invention is not intended to be |imted other
t han
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15 expressly set forth in the following clains. -6
VWhat is clained is: 1. A systemfor nonitoring an
entity having a plurality of related devices, each
device having its own information and the entity
havi ng information which is a predefined 5 derivative
Wiaft it ¢dl@menfior mat i on of each said device, conprising: a.
a virtual device to represent said entity; b. device
areas, each device area representing: i. each said
1. Aeybtea foi mondaing an ertiahavdeva pleralitylef related devicds esetchtdeyice
ol ' I t r. h.deyj .are ,
na PR 1o, RS0 T aRE B 2B s § iR G o iecetinea
dedetive etithkriminsadiod od ewditeaiddedce, gooypesing: of all sai d
devices,. : . 1|.toring an equi prent
moddl easﬁlg\e}%ndéwgé\gﬁﬁeﬁ)gﬁgtn;g%? gﬁ{é’w’at ed control nodul es,
eacly. ciavicedream dattedbass aigairémesamtingnf or mat i on, t he
equi prrent l.e. i.ng information which is a
predefi ﬁ'edné)gﬁis\%gt&s’}éceo]‘ the informati on of each said
cont r ol ii.nocediceyirte@derice) ng: a. a virtual device; 20 b.
devi ce areas, h device area representing: i. each
sai d co'ﬁtrgﬁa”dng'ﬁ&%ea?‘%i i. said virtual device; iii.
sai ¢. exjdevicrearea posherte foragedh cdeviae demal, ce area property

for c vice area,. 25 wherei.n .the device area, .
wrsp Y JeRFY ol PhRrs AT ot NGB8 s aron
prapevy cbalbsaddpvicazerty of all said control nodul es and

said virtual device. 3. A systemas clainmed in claim1l

or 2 wherein said device area property varies wth
2. A system for monitoring an equipment module having a plurality of related control

modules, each control module having its own information, the equipment module
having information which is a predefined derivative of the information of each said
control module, comprising:
a. a virtual device;
b. device areas, each device area representing:
i.  each said control module;
ii.  said virtual device;
ii.  said equipment module; and
¢. a device area property for each device area,
wherein the device area property of said equipment module is derived from said

device area property of all said control modules and said virtual device.

3. A system as claimed in claim 1 or 2 wherein said device area property varies with

said information.
4. A system as claimed in claim 1 wherein said virtual device represents said entity.

5. A system as claimed in claim 2 wherein said virtual device represents said

equipment medule.
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said information. 30 4. A systemas clainmed in claiml
wherein said virtual device represents said entity.

5. A systemas clainmed in claim2 wherein said virtual
device represents said equipnent nodule. 35 -7 6. A

temas clainmed in claiml1l wherein said virtual
6. Abvaten as&iasd it gaighi W&ﬁ@?*%?af%\“ﬂa@kﬁeﬂ@e 'BPFSERItP BYY Bre af a

devedes RNty .or A sy¥ehem as clainmed in claim2 wherein said
virtual device represents any one of 5 an equi pnent

nmodul e, a control nodule or a system 8. A system as

7. /Eb%t%cbe Haiflea |mcﬂa1rﬁr2 @h%ﬁhrﬁkd“vrﬁééldje'vﬁe%Hr%%érﬁ@ ahy oﬁe of
nosis result. ystemas clained in claim1

an%gw mﬁﬂ%?%ﬁ%eéHFEmPHWB?WﬁPféﬁyﬁ@“status i nf or mati on.
10 10. A systemas claimed in claim1l or 2 wherein
said information is inventory information. 11. A
8 veY$H3H aP&}affﬁ%ﬁh|ﬂt%ﬁ"a’ﬂn1gwa%we%ﬁem%@I%@WW@U% Bladiagnosis result.
rel ated devices, each 15 device having its own
i nformati on, the entity having information which is a

9 ‘b?bé%f‘é? iR SIMerk in dalim e arhensis sait igfosmatiashis statesipferaation.

devi ces, including the steps of : a. deflnlng a
virtual device to represent said entity; b. defining
10. jRv§YEE ™ B8 agaimedcin a8l cle ChrleWheiept é@'én*f‘f(ﬁ@a“c’ﬂ is dnventory
infosmbtbrdevi ce; 20 ii. said virtual device; iii. said
entity; c. defining a device area property for al
devices and said entity; d. setting the device area

11. DA OR&R&Y & mBAEdInde eRttDaREFGOD plliSity LPFQLERL iQResaBcn
device having its own information, the entity having information which is a predefined
derivative of the information of each said devices, including the steps of :
a. defining a virtual device to represent said entity;
b. defining device areas, each device area representing:
i. each said device;
ii. said virtual device;
iii. said entity;
C. defining a device area property for all devices and said entity;
setting the device area property of each device based on the
information; and
e. determining the device area property of said entity based on the
predefined priority of the device area property of said devices.

12. A method for monitoring an equipment module having a plurality of related control
modules, each control module having its own information, the equipment module
having information which is a predefined derivative of the information of each said
control module, including the steps of ;
a. defining a virtual device to represent said equipment module;
b. defining device areas, each device area representing:
i. said control module;

ii. said virtual device;




25 e. determ ning the device area property of said
entity based on the predefined priority of the device
area property of said devices. 12. A nmethod for

noni toring an equi pnent nodul e having a plurality of

rel ated control nodul es, each control nodul e having
its own |nﬁd¥W%?QWWmeQUﬂ§K&&vlpnent modul e 30 havi ng

i nf @r mat r f

|t Ot a2 SRl FoB TEEHTEN B e SR ol said
t he st ep¥rtgdl devige ageépaidiasgirameant modele; device to

r ep&.esenéetﬁrﬁj Gie QRMIRNBE pFHb%Hg Sf eaéh cé%%! moegaedo%\éb& %P the

areas, each device area fepresent cont
5 modul e; inBEmation; ¢afd vi rt ual deV|ce -8 iii. said
equj, pmen
b DT MhclRHhE tnd do e L BRISY L4 BlBheR RALEbased

sai d equ@@ﬁ%ﬂreﬁ@fmﬂdeﬂmlty gkthei dryicehared evonsstyofesaid control
proper t Y8k Ba5Hd CABYAbl SRfel e based on the S
i nformation; . determning the device area
property of sald eqU|pnent nodul e based on the
1 : | i Yupht i
0 13 L R il L DEF L LD BE SRS sai
devicerareaaebrasy of sgidreecarding kaphanges by saidinfdroatierer
i ncluding the step of updating said device area
property of said according to changes in said
information. -9




