A METHOD AND SYSTEM FOR MONI TORI NG PLANT ASSETS FI ELD
OF THE | NVENTI ON The invention relates to a nethod and
system for nonitoring the health of assets in a plant
automatically. BACKGROUND OF THE I NVENTION In a
typical plant, there are two types of assets; tangible
and intangi bl e assets. Tangi ble assets are field
devi ces such as heat exchangers and punps. Exanpl es of
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Vari ous di agnostics al gorithns have been devel oped
for identifyi ng probl ens associated with the different
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the plant operational readiness and efficiency, the
resul.ts of the various diagnostics algorithnms are
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planpiutbietiqaliant assets. In the prior art, all the
di agnostic data are listed in a D agnostics layer. A
user nonitoring the plant assets has to review all
the diagnostic data in the Diagnostic layer to
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In the prior art, alf the aiagnostic data are listed in a Diagnostics layer. A user monitoring

the plant assets has to review all the diagnostic data in the Diagnostic layer to identify
whether each asset can be considered a Bad Actor. The number of assets identified as
Bad Actors are then listed. The identified Bad Actors are aggregated manually for an
overview of the plant operational readiness and efficiency. The user has to go through
the full list to determine which maintenance activity is to be performed and how to
perform.

Accordingly, there is a need for more efficient method to provide an overview of the plant

operational readiness and efficiency.




storing the conputed percentage of bad actors into the
dat abase, calculating a current sum of the plant
assets to be nonitored after a predeterm ned interval,
retrieving the stored sumof the plant assets,
determ ni ng whet her the current sum of the plant
assets corresponds to the stored sum and wherein the
stored sum corresponds to the current sum The nethod
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In a preferred variation of the method, the step of determining the ARI further includes
the steps of retrieving the stored percentage of bad actors; and computing the difference
between the stored percentage of bad actors; and the current percentage of bad actors.

Stiil preferably, the method further includes the step of storing the ARI, the current

caiculated sum of the assets and the percentage of bad actors to the database.

Preferably, the method further includes the step of updating the ARI of the plant assets
to a display panel.




to the database, determ ning whether the current sum
of bad actors is the mninumsum and if it is the

m nimum updating it as the mninmumto the database,
and updating the maxi mum and m ni num value to the

di spl ay panel. Preferably, the nmethod further includes
the step of generating a historical trend of the AR
and updating to the display panel. Preferably, the
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plant assets, and comparing the current AR! with the stored ARI.

According to another embodiment of the invention, a system for monitoring plant assets
automatically comprising a calculator for calculating a sum of plant assets to be
monitored, calculating a sum of bad actors, computing the percentage of bad actors,
retrieving the stored percentage of bad actors, and computing the difference between
the stored percentage of bad actors and the current percentage of bad actors: a
database for storing the sum of plant assets calculated in the calculator, storing the
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cal cul ator, storing the conputed difference of
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In oiRr that teorreseadt inveetitd oightbalimep ailly padeestood, BmbatntEhts of the

STV S T TN T e e
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of continuous nonitoring and di agnosi ng both tangible
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embblifRnt 6Ftes Madiion The derivation of the AR invol ves
three magjor -4 layers - Diagnostics |ayer, Bad Actor
Extraction Layer and ARl Layer. These |ayers are

Figurd 16 ficdlcRglrt [I0sthtiay bRe dmBBGnRX P SEEE bPWe invention.
Di agnosti c Laner

Figure 3 is a diagram showing one embodiment of the system of the invention.

rrigure 4 is a diagram showing an example of a display panel.

Figure § is a graph showing an example of an AR historical trend on a display panel.

DETAILED DESCRIPTION OF THE INVENTION

The invention is a method and system for providing an overview of the health of the plant
assets by using Asset Health Risk Index ("ARY"). The ARI is an output of an automated
process of continuous monitoring and diagnosing both tangible and intangible assets in
a plant at predetermined time intervals. The derivation of the ARl involves three major



The Di agnostics Layer is represented by the reference

nunmeral 100. This |ayer executes the various

di agnostics, such as Heat Exchanger Di agnostics 102a,

Val ve Di agnostics 102b and Punp Di aghostics 102c at

predeterm ned schedul ed intervals for the respective

plant assets Heat Exchangers 104a, Val ves 104b and
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Diadndb® aks, a sunmation of the diagnostics data in the

D agnosti cs Layer, and determ nes whet her each asset

is a Bad Actor 112a, 11 2b or 112c. The determ nation
The CRAYNBSidRASPSEH 19 FepReddhR HyARS FelbtbRch ﬁJMe@élm@'OdTN?i ?@r exdtes

le of a Bad Action Decision is expl ai ned

the ¥?51°rqgv%a9”?ﬂ@sn%wfﬁé¥s et (Bxqanos” Difgaetisst108a YatenPlapnestics

1028 épdePbﬁiﬁﬂ WidghostitsaseRt at spré@eﬂé/zﬂrrte%d sbidcRled nﬁé&éﬂ@t@%he
i me_the e s in ALARM state in g
rosodiye' HEpt B rEal S Eraate P Wity 0% dpasSeree 104 to
genérateeliagabstios fdatan Eatiotingnstie Kecdifa@entgdritimsiondigdarnt 4dsel.
problemis detected 12 tines within a day, the asset
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Bad dictay figisadtion hagerone or nore threshol d paraneters in
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S The Bad Ac Percentage i s conputed using
mten{aﬁseo ocgwlerﬁgpralsk%pw 24 times a day. If"a problem is detected 12 times within

a day, the asset is in ALARM state 50% of the total time.

Each diagnostic has one or more threshold parameters in order to determine the status
of a diagnosis. When the value exceeds a predetermined threshold, the diagnostic
reports the asset as a problematic one. In the above example, if the predetermined
threshold for an ALARM state is 45%, the asset is determined as a Bad Actor.

Any parameter of the assets generated by the diagnostics can be used a performance
measure of an asset. The performance of each asset is measured by taking any
parameter alone, or in combination with others, and comparing against the respective

predetermined threshold value.



Bad Actor Percentage = (Sum of Bad Actors) / (Sum of
Pl ant Assets) * 100 The Bad Actor Percentages for the
various tine intervals are stored in a database for
reference. ARl Laver The ARl Layer 120 reflects the
change in Bad Actor Percentage. \Wen the current Bad
Act or Percentage i s conputed, the ARl is conputed
using the fornmula below. ARl = (Current Bad Actor
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e i %F‘if‘t"r‘%s far ggi @kous s jnteaksrare ored sl datapase for
referehee. ARl i s ZERO, the representation can be a DASH 128.

Figure 2 illustrates one enbodi nent of the invention,
nanely a nethod for nonitoring plant assets at
ARl payedet erm ned interval s automatically. The sum of the

pl ant assets to be nonitored and the percentage of
the bad actors in a previous nonitoring interval are
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determ nes whether the current sum of the plant
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Health Risk Index ("ARI") to zero. The ARl is the
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represented simply using UP ARROW 124 for a positive ARI or DOWN ARROW 126 for
a negative ARI. The arrows can be in GREEN and RED respectively for a quick
overview of the trend. If the ARI is ZERO, the representation can be a DASH 128.

Figure 2 illustrates one embodiment of the invention, namely a method for monitoring
plant assets at predetermined intervals automatically. The sum of the plant assets to be
monitored and the percentage of the bad actors in a previous monitoring interval are
stored. If the monitoring is done for the first time, the sum and the percentage are
initialised. Step 201 calculates the current sum of the plant assets to be monitored. A
previously stored sum is retrieved in Step 202, If the plant assets are being monitored for
the first time, the stored sum is zero. Step 203 determines whether the current sum of
the plant assets matches with the stored sum.
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Step 206. If the current and stored suns match, Step
205 which cal cul ates the nunber of bad actors is
performed, followed by Step 206 which conputes the
percent age of bad actors. Step 207 retrieves a stored
percent age of bad actors. If the plant assets are
being nonitored for the first tine, the stored
percentage is zero. Step 208 determ nes the ARI. The
ARl is determ ned by conmputing the difference between
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Figure 3 illustrates another aspect of the invention. A system 300 for monitoring plant
assets comprises a caiculator 301, a database 302, comparator 303 and a display panel
304.

The calculator 301 performs the calculation for a sum of the plant assets to be monitored,

the calculation for a sum of the bad actors, and the computation for the percentage of
bad actors from the calculated sum and the ARI.

The database 302 stores the calculated sum of plant assets, the computed percentage
of bad actors, the computed ARI of the plant assets from the comparator 303, and

providing the stored data to the comparator when requested for retrieval.



Figure 4 illustrates an exanple of a display pane

400. In this exanple, the display panel provides the

ARl indicator 402. Optionally, the other informtion

whi ch can be included are values for the current sum
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W claim: 1. A nmethod for nonitoring plant assets
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time to determine the reactive maintenance activities. The simple view eases the

development of proactive maintenance methods.

By providing a view of the historical trend of the health of the plant, the effectiveness of
the maintenance activities can be measured. The display is also intuitive for monitoring
the fluctuations of the heaith of the plant.

It is to be understood that the foregoing description of several preferred embodiments is
intended to be purely illustrative of the principles of the invention, rather than exhaustive
thereof, and that changes and variations will be apparent to those skilled in the art, and
that the present invention is not intended to be limited other than expressly set forth in

the following claims.




(c) calculating a sumof the bad actors; (d) conputing
t he percentage of bad actors fromthe cal cul ated sum
(e) storing the conputed percentage of bad actors into
t he dat abase; (f) calculating a current sum of the
pl ant assets to be nonitored after a predeterm ned
interval; (g) retrieving the stored sum of the plant
assets; (h) determ ning whether the current sum of the
Weglaémt assets corresponds to the stored sum wherein
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(i) calculating the current sum of bad actors;
() computing the percentage of bad actors from the calculated sum; and
(k) determining Asset Health Risk Index.

2. A method for monitoring plant assets automatically at a predetermined interval, the
sum of the plant assets to be monitored and the sum of the bad actors in the last
monitoring interval are stored in a database, the methad comprising the steps of:-
(a) calculating a current sum of the plant assets to be monitored at the current
predetermined interval;
(b) retrieving the stored sum of the plant assets;
(c) determining whether the current sum of the plant assets corresponds to the
stored sum;
wherein the stored sum corresponds to the current sum, the method further
includes the steps of
(d) caicuiating the current sum of the bad actors;
(e} computing the percentage of bad actors from the calculated sum: and
(f) determining Asset Heaith Risk Index.




3. A nethod according to claim1l or 2, wherein the
step of determning the Asset Health Risk I|Index
further includes the steps of retrieving the stored
per cent age of bad actors; and conputing the difference
bet ween the stored percentage of bad actors and the
current percentage of bad actors. 4. A nethod
according to any of the preceding clains further
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7. A method according to any of claim 5 or 6 further includes the step of generating a
historical trend of the Asset Health Risk Index and updating to the display panel.

8. A method according to claim 7 further includes the step of displaying the generated
historical trend on a display panel.

9. A system for monitoring plant assets automatically comprising :-
{a) a calculator for

a. calculating a sum of the plant assets to be monitored;

b. calculating a sum of the bad actors;

C. computing the percentage of bad actors from the calculated sum;
and

d. computing the Asset Health Risk index of the plant assets;
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-10 (b) a database for a. storing the cal cul ated sum
of plant assets; b. storing the conputed percentage of
bad actors; c. storing the conputed Asset Health Ri sk
I ndex of the plant assets; and (c) a conparator in
conmuni cation with the cal cul ator and the database for
a. storing the calculated sumof the plant assets to
the database; b. retrieving the stored sum of the
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and f. determining whether the current percentage of bad actors

corresponds to the stored percentage;

g. storing the computed the Asset Health Risk index of the plant
assets;

h. retrieving the stored the Asset Health Risk Index of the plant
assets; and

i. comparing the current Asset Health Risk index with the stored
Asset Health Risk Index.

10. A system for monitoring plant assets automatically comprising :-

(a) a calculator for
(i) calculating a sum of plant assets to be monitored;
(i) calculating a sum of bad actors;
(iiiy computing the percentage of bad actors;
(iv} retrieving the stored percentage of bad actors; and
{v) computing the difference between the stored percentage of bad

actors and the current percentage of bad actors

{(b) a database for
(i) storing the sum of plant assets calculated in the calculator;

(ii) storing the computed percentage of bad actors in the calculator;
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(v) conputing the difference between the stored
percentage of bad actors and the current percentage
of bad actors (b) a database for (i) storing the sum
of plant assets calculated in the calculator; (ii)
storing the conputed percentage of bad actors in the
calculator; -11 (iii) storing the conputed difference
of percentage of bad actors in the calculator; and
(c) a cdifpargedio the cofiplted eltfieranee 06 perhentsgosfathduttorof the
the plant asgglsibtomthe database; (ii) determ ning
whet her the current sum of plant assets corresponds

t 02fhe stored sum (iii) retrieving the stored

pe{dendordarftbr fgad actors; (iv) storing the conputed
the difference between the stored and current

per centBlige JFIEHYHtq Yered spm)of therplard aseris frov tis datatohse;
it erence wih Lhe.arored o Trer ancor e A% coresponds
(iii) retrieving the stored percentage of bad actors;
{iv) storing the computed the difference between the stored and
current percentage of bad actors;
(v) retrieving the stored the difference; and

{vi) comparing the current difference with the stored difference.
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