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-1- "PROCESS CONTROL SYSTEM AND METHOD FOR CONFI GURI NG

A PROCESS CONTROL SYSTEM' Field of the Invention The
present invention relates to a process control system

and nmethod for 5 configuring a process contr ol

system In particular, the process control system and

met hod for configuring a procesg _control systemis

adapted to be controlled by the end user w thout the

need of the specialist expertise of a process control

engi MEROCESY COUNTREL SYSTPER ARDSHMETHINS FOR WONAIGURING A
10 The TorTow ng drscussron of the background of the
invention is intendBROGESSCONTRQL SHH TEMEr st andi ng

of the invention. However, it should be appreciated

that the discussion is not an acknow edgenent or
adhieklsofotinet Inaention of the naterial referred to was

publ i shed, known or part of the comon gener al

knowl edge of the person skilled in the art in any
jJﬂi&sqbireﬁémminaen‘abn trlamt@a;itor 'at yrcd:etse ofnttdiesystem and method for

JEcatl on. 15 The aE L‘ nitor a rocess for a
d&PE YUY PHRICCRPD CREYOLR t%’ i [PT;P@U@U arﬁe & PHGESS Gaptrol system

Vighgl mte%dcﬂ%r Q}Bﬁﬁgﬁﬂir@ aQlroBEN cSAPTRNSRmM AS dBpted 0 be controlled

exanple, intensiv ffarm ng ventures ‘(where vegeta
f iythefeowl user wiheut, themeﬁcbuhthaws;wdlalm egpedisacy a wrmdess control

ht contr.ol ] ed | ut have typically depl oyed
Szﬂg%rgﬁsml&g‘yﬁ?p@ Mt he use of pr ogr ammabl e

|l ogic controllers ("PI- Cs"). Wiile this approach is
Z%f nc tloagi there are many reasons that this is not
t

The primary problemis that it is
difficult for the end user to set up and | ater nodify
nt r ol

roI chene. ess C
e Geobiwige deeerion o BablsrdroupaRE Bie Teerlauis ipndsd to faciltate
851 GHASEARIEOb IO FEBHiATVHBIBIEN ATEASUIENGS BbRlated that the

also require their expertise. This is
pda@ueafam is ael anhatknovtiedgement be adnoasionsthaptanyapf the material

¢ Rl PSR ERRe ke B B S Bl S8 RiiRecige of the

I peaINskilled inlthé araaalnygedsdictish 44 atihe pridrity date of the application.
Aquacul ture, for exanple, covers a w de range of
speci es each having different

The ability to monitor a process for a defect in that process and to improve the
process is vital to the operation of much commerce. As an example, intensive
farming ventures (where vegetable, fish, fowl or beast, is grown in a limited space
with tightly controlled inputs} have typically deployed automation usually through
the use of programmable logic controllers (“PLCs”). While this approach is

functional there are many reasons that this is not of advantage.

The primary problem is that it is difficult for the end user to set up and later modify
the control scheme. Typically, a process control engineer or similarly capable
person is required to design a control process. Any improvement thereafter will
also require their expertise. This is problematic as, while there may be known
optimal control conditions for some situations, in many cases the control scheme

wiil require adjustment or redesign to suit localised conditions.
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grow ng conditions. As well as this, pond and tank

sizes may vary leading to the need to find the

opti mum control process by trial and continuous

i mprovenent nethods. If control expertise is needed

at each trial stage this will bg_costly. 5

Furthernore, many ventures are located in rural areas
WAGHSCSIHGR, FPELdh S8, kovaidta VJ.&@%J&ge %Y%bbé%%eeacﬁhhévmg different
results 1n'inconveni ence, increased cost

cgrmvzdgrcmmmzmsrmﬂ\s a@Ihas fihmg Ipemd renchingr vze nmagyware ieadlng to the

oBBPhtGelith e RBRGET ot EbRiREs (e TR AN Sgeliiisue nprovement
SW?étﬁH@s hay %oﬁﬁbﬁéxﬁérﬁ@é"@ﬂe@@%@ atAegé{‘ptf‘ﬁeﬁﬁgéCthEewm be costly.

placed relatively 10 close to the phenonena uUnder
mesashesmes, nanycutuies. arelo@ied iraryalprrens ediese stieh expertise is not

used,.t o cQ nicate.wth and. to ramt he. PLC

¢Sy RS g P s o gnBO G olsggased cost and 2

C@Bﬁél@éra@@tim%qé%%Wﬁ;ﬁléh’le)ﬁt:kié @fowinki dyele irdrb¥@hents. Each venture

package to d Furt hernore, the process control

ethgmidnds ihdisiinylite apsimise aad dnaraystitsiearapeifivekadyantage.

configure the PLCs. Yet another software package is

needed to view 15 the operation of the PLCs, be it

ofeE syriemst b&i\rfetothﬁf qi:ea@varyageﬁweﬁf e neadsntto fur plaset relatively
twar e es adds ¢

SFo8p e Bt G enBRPeRL PR Y PRy prgtocols are

PLSEd aB ddmmemidatmwittniadd @l Qﬂagmrﬂnﬁieaptﬁ tyHicalg by using ‘ladder

hi gher total cost of ownership where, the cost of

equonéfﬁne presesfycyirllenginger Qﬁ’@ﬁf?é'éwsﬁ@ g fingb sefpware package to do
rﬁ&r %rﬁ@w@é‘%s e[ﬁ'%ﬁéemoﬁi?‘olsérl@ﬂ‘\ézér‘?%gs t6Qskla béc&{b software
T es I nventi on

Ject 0 provi'de a proces
cpatiaye my&irélgutémte PhCer Cﬂtmottwr safftwaagtackage is needed to view

aIIeV| ates t on of orenenti.pned
Insopestetion of tha BEGE SO cuReE RN 196 Bhahout t he

speC| fi cat| on unl ess the context requires otherw se,

e word ‘Jlse or variatiaons such .as ri
thec@ﬁwpm% or\jyah gePaifer etBaC@e?nﬁBES tdgegplexity and
gﬁyéi'ﬁé!%s%) s et & ﬁ%réégi e fmeditdoh érﬁ?ﬁﬂﬁr‘cﬁe Rystem. This

e exclusion o er i nteger or grou

i alsedaarslatds ditbiaohihley :cotahcmﬁg:rﬁmnetraiepsrpiwef thmccbsimf equipment

unl ess th ont ext ires otherws the word . . ..
" gwggmaﬁ dﬁe \‘?QN”&?(‘B& il rogran ﬁ@ﬁdﬂggag%eys’[ems is significant.
"including", wll be -3- understood to inply t he

InEflls l{'—.%snl 8Qje8 ofa thset %}'ees%n% Trﬁve(a%?onqto owlé% a preé]ets%ggcgns’trotf system that

overcomes, or at least alleviates, at least one of the aforementioned problems.
Disclosure of the Invention

Throughout the specification, unless the context requires otherwise, the word
"comprise” or variations such as “comprises” or "comprising”, will be understood to
imply the inclusion of a stated integer or group of integers but not the exclusion of

any other integer or group of integers.

Additionally, throughout the specification, unless the context requires otherwise,

the word “include” or variations such as “includes” or ‘“including”, will be
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t he exclusion of any other integer or group of

integers. In accordance with a first aspect of the

invention there is a process control system

conprising a programabl e automati on controller having

a display neans and a 5 user i&put neans coupl ed

thereto, and at | east one process control peripheral,
eﬂﬁ@ergféb%eﬁﬁmﬁﬂy‘ttﬁ@||nc9@§|bn9rb$%a£taté9d Meddt cﬂ@ér%uﬁrlf* integers but not
control comunictation wth the progranmabl

athteosratision obany otHesrintegaeopgrogpahitibyersaut orrat i on

controller conprising a processor neans, and a

storage neans, the programmbl e automation controller

bii agcorgpenadvith taoﬂrsbaépegnh roé thd‘liavpnﬁmeﬁuere @na ipodcess control system
system . in 10 respo ain by a.user via the

ug%ﬁﬂp[lﬁlﬁ.ta ﬁg%gﬁgn“ma %ﬁrﬁﬁ ﬁrgil NAVELR display means and a
CQé‘ér" PbLBme z!??él 85&988%9&9% ér'ﬂd %‘i’%éé%%ﬂé’ﬁ?od@'s@%@ﬂol peripheral,

havi ng a guration program nodule stored in th
pead amcwlsse:oatmbpamfmrabbﬂﬂmh deta aedmshntrhb@omhremmétpn with the

iIs able to: define rescrl L.nf or mat i

P REBIe SRR PRI SHUIA Ble T OB Hap B R Taton controtler
C@(S‘lfnb%lh@t a0 rbddRbABHeARs, dald e dtoigeemsanyi tHeonsogrammable
if any, associated with the process control

pauiopiatical contralled bingeoperabin Eveanigwadheigroggss control system, in
associ t
CEPEURE T840 Dbl yeh R SR Bl BB RRRRS Sk B byegrammati
andtoagiom Cd@im@btléionbyb%kégjtlcﬁt agfedni ra;:tdheatairmr ggegram having a
neans as configuration file, the progra
ag@l@j‘@ﬁa’@ﬁ{l PHIAg) n’gdut?eﬁmeq,&,t%pgo ngg%ﬁg—;a(ﬁut@wgtlon controller
OQut‘?%r?{r{?‘Pﬂqé)Eserﬁg%ngf?acess control systemin accordance

e

rescrib informati on and conditions
def i ned by the user and operable to provide

| nf or g H’sc‘hﬁé@qﬁl‘onﬂ%tlo@% H‘%%Jé?ﬁ ¥ &5 o 6’6&'50& I’I’E§IO| peripheral,

system REGSer via 1 neans. refe ra

t he prmﬁrdwtgedomﬁy‘wam |n®afrma1nohudes hi gh and | ow raw

i nput values. Preferably, if the process control

peripheral is, at least in part, a digital device, the

- 4- pr@sfaid kedgémfoondaionen if raslyudessodifted| witllethiec rocess  control
state information. Alternatively or conjunctively, if

the prBedherab ﬁf’gol peripheral is, at least in part,

an anal ogue

define alarm conditions, if any, associated with the process confrol

peripheral,

the defined prescribed information, trigger conditions and alarm conditions being

stored in the storage means as a configuration file,

the programmable automation controller being operable to control the operation of
the process control system in accordance with the prescribed information and
conditions defined by the user and operable to provide information in respect of

the process control system to the user via the display means.

Preferably, the prescribed information includes high and low raw input values.

Preferably, if the process control peripheral is, at least in part, a digital device, the
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devi ce, the prescribed information may include high
and | ow engi neering val ues and neasurenent increnent
information. 5 More preferably, the prescribed
i nformati on includes at | east one of the follow ng:
details of whether the process gontrol peripheral is
bi pol ar; details of whether the process control
pgfe'fseriﬁéc?lmfbﬁné‘tugﬁ rﬁ:ﬁ)’de%ed?fagﬁfo%\%lg:te Q4P ?M‘P‘éﬂb% Kﬂ@rnatlvely or
c rguration program nodul e may be operable to scan
atdnjumgtivielyo uf met ppmass cditrabfpariphepal dgr amteseisit én part, an analogue
aut Qmat i on contro r for rocess ont.rol peripher.als

%wc%bﬁh&. esPuR RfrlerbEeS PeuAsgupRiarE YL ARG ReEring values

RriisGRsHhE A |n€r%rnﬁé’rﬁ‘?ﬁ1%'rmgﬁ%r?0t ed. The
nfiguration programnodule may then provide the
predeterm ned details in respect of each detected
fol M}?n'éﬁﬁf God 8 SREVS the followin

CHRfe BB, e PRiRReD Brrol Raf S rkRRtos il eddt ot o
details correspond with the 15 process control
peri ph otola t dMth the
progr a&ém’rtgL ggﬂgmtﬂ?@oﬂrcon% CBI1 rSr! E ?ée‘rléégfb t he
configuration pr ogram nodul e i s operable to assist the
user t f r | )
cont r ofetgly PpGeReT 3R eske sBHRY PlshRrARE 2 BECRGRS,
comuni cat i ons to t he progranmabl e aut onati on
control Ife o g[’é-ﬂl 20 however, the predeterm ned
det ai Ig ?HEI u al I's of a channel t hrough whi ch
each process control peripheral sends data and control

chBPf @l]txrlaggltw 'ﬁ(;@gﬁb Uﬁrcﬁlgar & bLgﬂe%#)?éTﬁ L&h all input/output ports

| B Q%Q?Hﬁnmékﬂétéutoﬂr@ﬁémdbnhﬁﬂ@r esmpicgesatdontrol peripherals and
program nodul e is o?er able to assist the user to

detairepreztermined setalsareantding RAsh P raGRES: ¢PTHEY @@?lﬁf“éfaé detected.
oA ath B B P g B SRR o8 o preeteqryne deta i

| Rebeee of Eeadﬂmetiatdwedjfprbd:mssenuntrmn;:rernmherel \twbntbh uw and receive
process control raI rel ate

h
R EmPHR0. ToMoRa S TP P BHRr IR St ptrlepond with the

'tﬁtfo%faé@t bQHtrblnﬁJte‘g'@:ﬁ%raﬁé‘ !rﬁ’a&ﬁat Q@nBe dépedl t SohaRisRiBh with the

e process co peri pher al
programmable automation controller.

Preferably, the configuration program module is operable to assist the user fo
define a channel through which each process control peripheral sends data and
control communications to the programmable automation controller. Ideally,
however, the predetermined details includes details of a channel through which
each process control peripheral sends data and control communication to the
programmable automation controller obtained during the scan of all input/output

ports.

[deally, the configuration program module is operable to assist the user to define
at least one environment and to associate a shape with each defined

environment. The configuration program module then being operable to include
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5 Preferably, the display nmeans is operable to display

the i mage used to represent each process control

peri pheral within the display of the shape associ at ed

with the environnent to which the process control

peripheral relates, the user _thereafter able to

re-configure or view data on the operation of the

p r | at

DASEE S S L Ohonr Bt GD YT B4R o R APefles os e
apft thegiresdricgenhfoptia¢ion) ncl udes a dat abase and the

prescribed information includes an indication as to

whet her val ues recorded by the process control
PRfdfReNnAlthaRedRibee ihrggetoh indlidediahamage. tolbe tised to represent
arrangenent, it is preferable for the prescribed
|Wﬁd?rﬁﬁ@$9<)‘ﬁpﬁtﬂﬂlpﬁé‘pg@|@|det ails of the tine interval

to expire between |ogging values in the database. 15
Preferably, the prescribed informatjon includes

détederabhofthe Hisphayt ngangtisppeisble tredisplayc s ingagr peed to represent

p%%%gféc@sg%ig o}i @%nﬁﬁ%@b%@ "ﬂi l(t)f%s] gﬁsrg a%[ %F‘tﬁ@gH%\ﬁe f¥sociated with

Pihec esgirémend| topwhigheaha! pideks Cdilr&tﬂgelpteﬂphéﬂae @edteye the user
state. The prescribed informati on nay al so i ncl ude an

mhl@r%a&tqr@bt%fo (eheRHigure ﬁévm@@tgsorbm QRATali@R ot Riocess control
%@rﬁ}‘%ﬁ%n% rﬁQm t:@b%rf TheRMla o=r E’H%"ﬁ@t i on of

oCess c ro perlpher e subj ect
or catalyst for, a trigger condition. In such an

gl;c)iga e%”ér&gﬂ%;n‘ﬁ?égt% %temaﬂﬁn PESAFRE} 'Tﬁapbé? BYbhase and the

rapl et each process contro
pereis pgsd inforrila et mﬂmsﬂoah rigditaiors abj tecivhethearval@s recorded by
alarmis the subject of a define armcondjtio nd .
{18t pé%F@?%FSEH@L ResiRNER! BET .tahgﬁaﬁoqgﬁa. Ity gatabase. In this
b 2K érﬁ@nif‘ﬂk?é ﬁa‘ e:%fbde fir tﬁé‘??é%?lbeﬁ iforrRafidn @O9REIude details of the
con lonis esu1ect 0 or catalyst for, a
dteﬁemiebr\tai tcggmlre:bah\raandnggmg-vawIertmxldﬁiab@Séef i ned
alarmcondition i ncludes details of the nethod of
alarm The nethod of alarm may include at | east one
ofPrefdmabfyoIthe@ragcritﬂdoﬁorﬁhﬁ@agiecﬁdeeidﬁailméﬂa@ective state of the

eaker ; one a. nessage hy

crterss cBfanseiioncan JHe. cout By BBy et ruCdle raperable o
:éoés@&e(ﬁe%éré@“tb'é@ﬂed[]@ WHESs tHetRblsssoforithe ddripheRaris @8 change to

the active state. The prescribed information may also include:

an indication of whether the process control peripheral is the subject of an

alarm; and

an indication of whether the process control peripheral is the subject of, or

catalyst for, a trigger condition.

In such an arrangement the configuration program module may be operable to
verify that each process control peripheral indicated as being the subject of an
alarm is the subject of a defined alarm condition and that each process control
peripheral indicated as being the subject of, or catalyst for, a trigger condition is

the subject of, or catalyst for, a defined trigger condition.



10

15

20

25

el apse before rechecking the trigger condition and a
response, the response being initiated if the trigger
condition still exists on rechecking. Preferably, the
configuration program nodul e i ncl udes neans for
sinmulating the operation of thge.process contro
system 10 Preferably, the process control periphera

?(r]é}rgfab% oa‘ 35%%%{alaﬁﬁ%ﬁ%ﬁmn%cl@%@ﬂ?ﬁﬂs o‘flﬂ?é Mh@@B@alarm The

cont coniruni cat1on acco
nowrtipsdpr dletramyay dwiodenatcietstoomepoithedollowing: Bhertidsdsage Service
preferred arr angement data and, control comruni cation

| DISSPAGRt AN oRBUSH ©SREAKYT | BIPRG REads: MESBAGE by any other
V\%(Srﬁhﬁﬁ»ﬁcatoﬂ raksfk or PCl/ISA card. 15 Preferably,

e user Is located renote to the programuabl e
automation controller and the configuration program

nppéféreab'lf ‘@%aeéﬁwec{ ?n@?' écﬁncfﬂjfb% fided ?lega}ll'éfﬁfe)ﬂ?e time period to

mput er-. e one
f@llabew Ireforen o eteahing dmmmgﬂ‘r cdsmimbdnejndi BGegpensenéie response

gi tal,  ,assi t abl et . PC; . deskt op bile
pia%'ﬁe mlﬁ@terﬂn? {5@6898!‘%%@ iQMStl dsts r&&ﬁ%& NGt t he
invention there is a nethod for conflgurlng a process
control system by a user, using a !E%ranna

SBtSmtiorine o BBIAten RIGEEAT TiAdu'E bdgs dppanseaissimulating the
a80,21i5h BF HEpMRALS cofiig) dya-RO @  display neans and a

user ‘i npu neans coupl e hereto, the nethod
conprising the steps of: 25 establishing data and

c ' ' t

PRSI S BRI S PERSSESHRRLS st or camra
pleireian'y‘tercaaltacmmﬂl axbntrtolhecemmurmra:honurat?ordmnhﬂbl af ntam-proprtetary
appl i cati ons program hayin - configurati

RO ol acn SRS, PP ERIT AN SR Sita e and contro
ogaitnﬁg (%fnond%ﬁ@u@gotﬁr&%&w @%dfollé\ﬁlﬁlb'ﬁbéﬁ@ dabid 8iRAESs, infrared

process contr peri pher al i'ncl udi ng
conPCyisAacash i nformation, via the confi guration
program modul e; 5 defining trigger conditions, if any,
associated with the process control peripher al usi ng
t Resferablyi, doe aseois lpcatpdaenmie db ¢he programmable automation confroller

and the configuration program module is adapted to assist the user via a remote
computer. The remote computer may be one of the following: notebook
computer; hand-held PC; personal digital assistant; tablet PC; desktop PC; mobile

phone.

In accordance with a second aspect of the invention there is a method for
configuring a process control system by a user, using a programmable automation
controller comprising a processor means and a storage means, and having a
display means and a user input means coupled thereto, the method comprising

the steps of:

establishing data and control communication between the programmable
automation controller and at least one process control peripheral coupled

thereto; and, under control of an applications program having a
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defining alarmconditions, if any, associated with the
process control peripheral using the configuration
program nodul e; storing the defined prescribed
information, trigger conditions and alarm conditions
10 in the storage neans as a cgnfiguration file; and
such that the progranmabl e automation controller is

oper abl e .t tr e ' e :
contr o¢0§§§§{3§&%i H?@{%@r d@%@@é\?\% tk) Eé}{ ﬁ'f'e ﬂﬂgegf:grqq %@@?able automation
i nf or n@drit@neand condi tions defined by the user and

operable to provide information in respect of the

process control systemto the user via the display 15

neans. 44l patdlcibed ofh&liorpin 1éepedt dfahe heogusesaunitit geripheral,
i nformati on | ncl udes the st eg of ~defining high and
ia r

| ow r anciudng: canfigueationypfasmatien eviabing copfiglirglienppesgram module;
defining the prescribed information includes the step

of defining default device state information if the

pr ocesdefrdrg rtaggpecopdioas, ifsanat assepiatefdnwiilirthe grocess control

digital device. . tille he step of

defi m%Pd‘ﬁ?ﬁéa'ﬁ&ﬁﬁ%@ﬁﬁﬁ%ﬁﬁﬁ#ﬁéﬁgﬁﬁﬁ dUUIe’s the step

of defining high and | ow engi neering val ues and

measur nt increment .. information if.the process

cont ro‘fer}ﬁ'@i‘g rﬂq%rr”él cqnditionys, | IL A0, %Ssﬁgﬁt?ga‘ﬁ't%n@f%oﬁboecess control
devi C%er%?@_frﬁr@mg’thetclflﬁ]f@hﬁﬁio@fprdﬁfdrﬂlnﬁtﬂﬂlll@,e

prescribed information includes the step of 25

defining at | east one of the follow ng: details of

WHSHAG thd HSfirﬁ’efd’EFé%%riﬁ@@'iﬁf@lmﬂ%ﬁﬁl &t conglitiine AR alar8-conditions
detaiTs of whether the process control peripheral is a

DE tde starage misfrsas a sanpgiraiian file; apdef erably, the

met hod i ncludes the further steps of scanning all

i nput/output ports of the programmabl e autonmation

caurtr thdtethef progravweaise canonaitiopecontreliesl is; opeigbles to control the

obt ai pi ng_predet ernm ned detalils regardi 06.eS :
CORRTRB R T Gt Bl Bh SR B Aot el Ce i (e Broscred
| iRfdrd@ioh hanbiuicbhettioft easfigdd pwvihei nget heand operable to provide
predeterm ned details in respect of each detected . :
phisreedion gRtresPeed’ theep@Icess coptial sxslem ionihe Uses viene display
g{g‘%{,‘% mation fromthe user that the predeterm ned

'S

Preferably, the step of defining the prescribed information includes the step of
defining high and low raw input values. More preferably, the step of defining the
prescribed information includes the step of defining default device state
information if the process control peripheral is, at least in part, a digital device.
Still more preferably, the step of defining the prescribed information includes the
step of defining high and low engineering values and measurement increment
information if the process control peripheral is, at least in part, an analogue

device.

Preferably, the step of defining the prescribed information includes the step of

defining at least one of the following:

details of whether the process control peripheral is bipolar;
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correspond with the process control peripherals in

data and control 10 conmmunication wth the

programmabl e aut omation controller. Preferably, for

each process control peripheral, the nmethod includes

the step of defining a channelgthrough which the

process control peripheral sends data and control

Commna%ﬁé O funkhel fife BFRGL3TBRRLFOGHHRAAS ADE devics;

contr ol using the configuration program nodule. 15
Preferably, the nethod includes the further step of
aUtO”BaéFéﬁltloﬁcﬁLﬁ%Hef ying each channel through which

each process control peripheral sends data and control

comuni cation to the progranmabl e aut onati on

c K k

ﬁrgf%r@tb e\? rtr?%e t @\éﬂﬁﬂﬁsﬁﬁhgqéﬁg%&tgﬁgﬁgé%&rﬂ@%Qﬂ‘u%px.ﬁfoutput ports
| picthed prodrbmniablé feetorsbéps o@ﬁtrdﬁén for ngoedsd eastrobperlpheraEs and
20 environnment and aasa)gm ating shape wi th each

deriPeRg ePirdetsiminRC fipleds frderdingn BFCht RECGRSEnS@NIrol peripheral
| folbdes i ﬁ‘ﬁ@ﬂ’iog Fﬁﬁé LA NGIEARE RIPEFSSe ”chr?Lov:d[ng the

peri pher al environnment. Prefera
nm@ldetérnmmwdekaibhze msppctobf dach ninet@teuh pir DEEES c«mthﬂ peripheral to

used to present ntr ol e i.pheral . , .
Tecs; abfee Ry ERe T Tore s er 55t bR fGietermined detas
dESRASHONAY. wiR' tRaCHrBE&ses sompat rﬁ&n&@'rél@h%a'datéheand control
I mage used to represent each process control

peomptisicationivitii etniegwineprlle aftomegos isaptiolielssoci at ed

wWith the environnment to which the process control

peri pheral relates. -9- Preferably, the nethod

| Rferddly, tfoe eacle professncirded ipegiphae hihe ethass includes the step of

SRS, Mol TR PRI PPhod Al Ber Rh6ish Qehe cata and

t dxht sl edbramudRftibhs dot iR tpwgrawmﬁ@m&aéutbma@p@nl géntroller using the
bet ween | oggi ng of values in the database. 5

P@@ﬁ@ﬂaﬁilqﬂ PropEAMmERe@dei ncl udes the additional steps
of detailing the active state of the process control
perl pheral and, using the configuration program

nidiferably, dke insgthag indledes te tusthes stauPbawlestatioady identifying each

DT OO A et RS P b Tk ot cono
%iﬁhmluﬁlb@hloﬁtt@pﬂw@fprogmmmablenguwh&tthﬁr cohieoifer oaes providing  that

control_ peripheral is the Séﬂgjj ect of an alarm and
information as part of the determined details.

Preferably, the method includes the further steps of defining at least one
environment and associating a shape with each defined environment. More
preferably, the method includes the step of associating each process control

peripheral with a defined environment.

Preferably, the method includes the step of defining an image to be used to
represent the process control peripheral. [deally, the method then includes the
step of displaying, for each process control peripheral, the image used to
represent each process control peripheral within the display of the shape

associated with the environment to which the process control peripheral relates.
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10 i ndi cati ng whether the process control peripheral
is the subject of, or catalyst for, a trigger
condition. Preferably, the nethod includes the steps
of verifying that each process control peripheral

i ndi cated as being the subject.gof an alarmis the
subject of a defined alarmcondition; and verifying

tp?éfer%i%ﬁg tﬁé ?d ﬁ%nﬁdég th@egt{e@?? fr@ca{tl’fr‘u '\ﬁﬁ"étﬁgr @éluég recorded by

bei ng or cata

gtttm&qarbcess cmﬂ&gaeszpbpmdtare)tq b@togwjahyasdiatabese Jadeally, the method
eflnedtr| ondition, Pre bly the t hod .

el dizsshe TS pLSHING SR Hinieg e Har R IR SRURRNoging of values

onRanafdatddief 0l  owi ng: Short Message Service message;

e-mal | ; pager; speaker; phone. Preferably, the nethod

i ncludes the steps of detailing a tine period to

e GRS AR

=P RABERS (RF ERiflod FIIES e ddifidrl B8R TR IeARGive state of
t the pax:;mseseomtfoltmﬂ;:crrerglgandpmlsmgt ithoan csirrﬂt;hreéwnspmgnam module,
rechecki n In accor La with a third gspect.

i ﬁ%ﬁéﬂtngo’qlﬁ! tYRsr &0 sehey Hracess ¢ ingpRératl o change to

CRRLAQNEE éat%ormbfesb@er%bﬂr P BRARo RN AN edstHl i dihal steps of
neans, having a di splay neans and a user i nput

nmeimtlogwm@blett ther prosess sontiskpeipherabisphecutiedoritarpplarm; and

SRS P RE R GO R 38 2 S By 07 st o,

cofidgdr coakitibRer al coupled thereto, the prograrrmable
autonmation controller being operable to configure the
process control system in response to data input by a

USRifeMbly, 1the rHE®bdI iRButes TRERSedLof DErifpingdinaaakheprocess control
automati'on controller, by execution of an applications

rlenprmrabmdmam A eing 8 sybieat Pban FHagh aﬁn’fhﬁnéubiéct of a defined

star | e b

SHBER RS A BEATER G PLRQTPELEY cRROSY Bhfrtincicatea o
r eSing ehe elibjebEohopcatsyst dov, aatigger doriitiar is thesubjedi ng or catalyst
conf 8urat| on i nforrmtl on; 5 define trigger

clond fiebrd tr|ggegﬁ9n HQBoci ated with the process

control peripheral; and define alarmconditions, if

n associ at ed W|th the process control
P%/eferably the method includes tr? e step of de?mltng a méqercli gpg{arm "from one of

the following: Short Message Service message; e-mail; pager; speaker; phone.

Preferably, the method includes the steps of detailing a time period to elapse
before rechecking the trigger condition and a response to the trigger condition and

initiating the response if the trigger condition still exists on rechecking.

In accordance with a third aspect of the invention there is a programmable
automation controller comprising a processor means and a storage means, and
having a display means and a user input means coupled thereto, for use in a
process control system, the programmable automation controller in data and
control communication with at least one process control peripheral coupled
thereto, the programmable automation controller being operable to configure the
process control system, in response to data input by a user via the user input

means to the programmable automation controller, by execution of an applications
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the defined prescribed information, trigger conditions
and alarmconditions being 10 stored in the storage
nmeans as a configuration file, the programable
aut omati on controller being operable to control the
operation of the process cont1p! systemin accordance
wWth the prescribed informati on and conditions
i ' 0 i rammable
HpuRRE R KRR RRbRT hauRoUor®s In e prog
tzwtdrhatiors eontvoler thvendblsghawsaetns. 15 Preferably, the
configuration programnodule is operable to scan all
i nput/output ports of the progranmabl e aut onation
cont r elefine grescriveciessmatiohriol reppedtpdiethal processi cobirali peripheral,
predeterm ned details regarding each process control
per i phiglagiing geptigyragon WSE”%W%Tler ably, the
configuration programnodule is operable to provide
the predeterm ned details jin respect of each detected
pr ocesiefiantriagier 2eositignshell a8NY. o ABFRCIEE, Wiy the R¥pgess control
confirpadt.i f the user that the predeterm ned
det ai Iprsé?'%}c}g%é’sépﬁcyr?d with the process control
peri pherals in data and control conmunication wth
the progr e [ t Pr.at.e I
t he c&%ﬁpgw%ﬂon&g@g%ﬁémqﬁo [ eégsdcgégg? ag/ﬁfe] {Ergé’aﬁs/rgicg?s control
t he uqﬁriph@pamefi ne a channel through which each
process control peripheral sends data and 25 control
communi cation to the progranmabl e aut onati on

GRS dPhbE Tore deHeRORfdratatiah| oyger eonditionsdindealaay ainsldions being
be operable to assist the user to define at |east one

sioieddn s stosage Means 63 aPiRIraliipewi t h each defi ned
environnent. -11- ldeally, the configuration program
nodul e is operable to displ

) a?/ on the display rtre:i\rhs an_ .
itha geograatnale asieragtion cealEd %P@H&@p%a%f& control the operation of
riph i1 hi - di : ci . q
56, BRERL b B, 1 R be el e s apaaciiibion an
RMdReE adefinedai\ethe Gsdr afi@vaklrahle therpvidgrisfermbtien in respect of
aut omati on controller

igcl udes 3 d%t aE%se for

the grerass aPatiebeystendrdas Uss™ HRdAR dishlay 1eshEss

control peripherals. Preferably, the configuration

program nodul e is operable to verjfy that, each .
ﬁr@%@gglycﬁm p@mflg‘%@m%gm‘gra%@f}gg{{%% cggerglalieﬁ.ﬁ $G30 all input/output
3}&}?{ o6t ey Rﬂgyr?v'nﬂ{dﬂlé %#H]ﬁaﬁw@ha%&oné?ffoa cl6sdgreeomtairgaripherals
ondi ti on an hat each process control peripheral _
iendi obtaid peedetermined details regarding each process control peripheral
detected. More preferably, the configuration program module is operable to
provide the predetermined details in respect of each detected process control
peripheral to the user and receive confirmation from the user that the
predetermined details correspond with the process control peripherals in data and

control communication with the programmable automation controller.

Preferably, the configuration program module is operable to assist the user to
define a channel through which each process control peripheral sends data and
control  communication to the programmable automation controller.  The
configuration program module may also be operable to assist the user to define at

least one environment and to associate a shape with each defined environment.
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10 being the subject of, or catalyst for, a trigger
condition is the subject, or defined catalyst for, a
defined trigger condition. The configuration program
nodul e may al so include neans for sinulating the
operation of the process contrgl .system Preferably,
data and control communication with the at | east one

SO
PREERSRCEY Bt ESRER! TRGERL S oBbHbIE 0 iy on th il
prmekhas adrl ymagdat esseanth cep‘rleselht eachpnoCEas| omntmlt;irertpﬂrerait within the
| east o cess cont ri pheral is effect
L §i3plexf TR sharS pRSSTBIBNLN e SRcAmar 16 Wil Hesatcess control

| gé,r@{&g; @IatEC! /1 SA card. Preferably, the
configuration program nodule is adapted to assist the

user Iocat ed renote to the programuabl e aut omati on

&Pﬁé%bl thel dr %@ﬁ{mé e’ Uﬁ%eﬁron 28nt rahefg&[@ﬂ%% database for

durth ect o e Invention f
cerpidtieg velesuseordaddy nmeecmiﬁj procts® bostysltpemphehas.
conputer in data and control communication with at
| east one renote programabl e automati on controll er
cPrgieiablynothe poofierssiion preguasn anddaesisovpgmbiedosyerifpethat each

at | east one renpte progra | e ayt ongt.i on i X
cHRERSS Fapt T@'rpeé'ggﬁraérw? gﬁiﬁaﬂ@g&%%ﬂ%%‘w&f ap gimads the subject
tﬁf@?ﬁeﬁﬁ@d Efa?ﬁetﬁfnoﬁﬂm %r‘i’(!i trfR ARhIROEER c&rﬂ#b‘?' %ﬁ gerai indicated as

eto e progranmabl e autonmation contr ol
opginglihe subjach of i gucﬁatylaéfcm actelggercoumqhbdm sg/ﬁteemjb;ent or defined

re n to ta . in t he .conput er

(SRR o i e OB Rt e faolEs B 5 Module may
0|50 HLIFRP ARt fFONSU RBTgAI: b eratbrioaAB for8sdsat dfirol system.
program nodul e stored in the programmuabl e automation

controller to enable the user of the conputer to: -12-

qﬂrfe'fé}%by et bﬁ@%dn%%&%ﬁmét%nr\ﬁﬁlﬁ’% aneatsh%nétprocess control
| east oné process control peripheral, including

qufpwlatacgnrdsmthhm@u pan-pieprietant raagusLnisetien t perecol.  More

R BRRERE EPntel bRty M aRlsEF Bie propess control

wupr@ﬁao@ affesteih Byh at headt ol astihorfellpriageseansostblel wireless,
peripheral, the defined prescribed informtion,

tfﬂfra@éirmc%@msﬁ 66l and al arm condi tions being stored

in the storage neans as a configuration file,

Preferably, the configuration program module is adapted to assist the user located

remote to the programmable automation controller via a remote computer.

In accordance with a fourth aspect of the invention there is a computer for use in a
process control system, the computer in data and control communication with at
least one remote programmable automation controller comprising a processor
means and a storage means, the at least one remote programmable automation
controller in data and control communication with at least one process control
peripheral coupled thereto, the programmable automation controller being
operable to configure the process control system, in response to data input by a
user via the computer to the programmable automation controller, by execution of
an applications program having a configuration program module stored in the

programmable automation controller to enable the user of the computer to:
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t he progranmmabl e automati on controll er being operable
to control the operation of 10 the process contro
systemin accordance with the prescribed informtion
and conditions defined by the user and operable to
provide information in respecti®ft the process contro
systemto the user via the conputer. In accordance

Wi th gyl by gglﬁlgxgd hrg%rnﬁéi%rf Eﬂyr‘égbé&rbfttﬁ‘?%? ldast dne process control

conputer rea i um havi ng an applications

pr ogr greripheralginelusord coufigaration ipfargradionpodul e 15

recorded thereon, the applications program operable to

be executed by a programrabl e automati on controller

conpr i ¢gafing @igpeoceaditivnaeinmyandsecistedraijie theedrsastaoe process
havi ng a di spl, ans, and a user input nmeans coupl ed

t her etf&“tﬁ%peﬂa%/%rggr?@dcont rol communication with at

| east one process control peripheral coupled thereto

to forma process cgontrol_system where, u

. " . _upon
executdemeonlarmecarsliigns ilganat ABIPGABYNVEM HriGt o33t one process

the appli ] ogram the configuration program
nodul eﬁodééig%ggﬁ?%ienabl e a user to: define prescribed

information in respect of the process control
ri ral I, F j fi t i QN ion: " :
| R el AL RN U RIS UR, congpions beis

petoeRSin thertdrate nZ&arpeds alenfiduratod filel3- define al arm
conditions, if any, associated with the process
control peripheral, the defined prescribed

| tAEQJro@itdn@abler 4 BE8ati6 A BN trolerheing opbabie toostittdl dins operation of
being stored in the storage neans as a configu

fihpeprogeshEopiTal SUMRED I a5GPBIRACS otfite dRe rRIPPE gsbinigmation and
2%2‘[0?%%% 3&{'%91”6%%e Q& QHSrcﬁ‘)te!r%ﬂetci& eprB{?i@eﬁﬁRgE%%on in respect of

sysStem Ih accordance 'w prescri
i thEqrromdssocv rdrnd systendia thensedefa thedobyputée user and
operable to provide information in respect of the
process control systemto the user via the display
neasccordunal widthsa ffiftht aspeodfof tthe irentiongthetld isThecomputer readable
invention will now be described with reference. t

FPABT AGVINTQRR @8PlisHions: Propiaiaving 8 GoNdgH (rrbgfam module
tRe o RAAVREROROTRENSPh Ra@bnd hidgPdmeBheribi®nfo 8k @xecuted by a
programmable automation controller comprising a processor means and a storage
means, and having a display means and a user input means coupled thereto, in
data and control communication with at least one process control peripheral
coupled thereto to form a process control system, where, upon execution of the
configuration program module of the applications program, the configuration

program module operates to enable a user to:

define prescribed information in respect of the process control peripheral,

including configuration information;

define trigger conditions, if any, associated with the process control

peripheral; and
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process control systemthe subject of the present
invention. Figure 2 is a screen capture of an

envi ronnent definition screen of the process contro
systemof Figure 1. 15 Figure 3 is a screen capture of
a first device definition scregg_of the process
control systemof Figure 1 showing a digital out put
form QW u i qur I, S n GaptHLe

the 11 yERIARL B of duc 28eBeRRD P gHE pRcess control
show ngeripheasilal ogue i nput form w ndow in full. Figure
5 is a screen capture of the first device definition
screen of Figure 3 also 20 show ng an anal ogue out put

fméfﬂdﬁﬂédoym@ﬁl%éh gifbmhation) Wtiggear donditshevand afamn conditions being
igure 6 is a screen capture of a trjgger setting form

\Aﬁtﬁfﬁﬂ/\}ndhetsmfaﬁﬁcﬁﬁ%@bs agarepbguradien 8l of Figure 1.

Figure 7 is a screen capture of an alarmsetting form

w ndow of the process control systemof Figure 1.
-the-preggunmable autametipa evntaligrheing prarabi;éieerirol the operation of

Fﬁﬁéuq”g’%?gg HB&\E)JPE ggg‘ﬁegr( éﬁ %%CBFC%%%ES\{\H’(H QRL rﬁjeséﬁbséoe rHfSFma‘uon and

screen Ca

| SR ﬁcﬁ%ed@ﬁndch@y RO Cesr aﬁdrdﬁebéblswatrﬁmﬂfe mejrglaIUBnJm respect of
5 Best Mode(s) for Carr)(] Qut the Inventlon In

BT aeeREeCaitial system & therHssa visdhe dsPlanegangent i on

there is a process control system 10 conprising: (r)

a_pr ogr ammabl e automati on controller ("PAC') 12; at

| Beief DereriptiopeafthedMavdngger i pheral 14; and 10 a

optionally, a conputer 16 | ocated rermtel y fromthe

PAC 12. The PAC 12 conprises menory 18, processor 20,

sthe ayentieand! Q@Néxﬁaddaacwoeé@ﬁweiarenpeﬂq esfollowing figures, where:
enbodi nent, PAC 12 al so includes display neans 26 and

dat a |nput means 28, in the formof a keyboard and

nfoigeee 136 ar a@mmemwgf #e haglwatecampriaiiaoé asirst embodiment of a

St or age or ms

THPRS Ry e E AT e SRS R ki Rt ool o

state nmenory neans.

Figure 2 is a screen capture of an environment definition screen of the process

control system of Figure 1.

Figure 3 is a screen capture of a first device definition screen of the process

control system of Figure 1 showing a digital output form window in full.

Figure 4 is a screen capture of the first device definition screen of Figure 3 also

showing an analogue input form window in full.

Figure 5 is a screen capture of the first device definition screen of Figure 3 also

showing an analogue output form window and digital input form window in full.

Figure 6 is a screen capture of a trigger setting form window of the process

control system of Figure 1.

Figure 7 is a screen capture of an alarm setting form window of the process

control system of Figure 1.
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Simlarly, /O ports 24 may take a variety of forns
i ncluding cable, wireless, infrared and PCl/I SA card.
The PAC 12 is in data comuni cation with both the at
| east one process control peripheral 14 and renote
conmputer 16 through 1/0O ports-24- The renote 20
conputer 16 is in control conmmunication with the PAC
@gu@@ iBAL sérednS chptufed Bf %okcfféli@l@*%ﬁ '%“W#ﬁoﬁnh@f e process
| east one process control peripheral 1
eccipsll eystaat of ligdrecdnt r ol conmuni cat i on’ |s achleved
t hrough non-proprietary conmmunication standards, such
as TCP/ 1P and Bluetooth. -15- The at | east one process
cliigreod iper sg@hen aapitendya becringafeer of the @otess contool system of
3: vidﬁo canmera. Conputer 16 is typically of standard
d8¥i€tr ati on as woul d be evident to the person
skilled in the art. In use, the process control system
10 op as foll ows 5 A user, who may or nay not
deest @Pasgésfogﬁ@rﬂeemv therByestigi ar 1y skilled
person, installs the at |east one process contro

peripheral 14 at a desired Iocatl on. The user then
i IRsaceordanagewitia@ first ambedinaeint ¢fi GRANVeRiGIn, BgTe écathresess control

agerﬁal ke W ction as necessary to secure data and
roI nication between the PAC 12 and the at

| east one process control peripheral 14. In this 10

o secur e AR amiteaR A B SRl (ARG ecn t e

PAC 12 and corrputer 16 The remai nder of this exanple
will be discussed i cont xt of Efﬂ?' user

confi duri ngt PR %%B%&S%BHW 1PLpOeEh 10 20di ng t he

di spl ay means 26 and data input nmeans 28 connected to
the PAC 12. |t shoul d be appreciated ver

the cdnfi geRlignady. %P@E@@&er&l%@taﬂr{ﬁm%@mﬁr%‘?}@e PRG 12
controlled via conputer 16 through appropriate

nodi fication as would be known to the person skille

i the F&Grk2 compriseymemgt A8 BFQF@@%V @Qnﬁ%ﬁgéy@?@ﬂ% #¢ and /O
GRUFEROL €5 Whik e hBSiHRSE, lslﬁg E)fz%% tnéf&ﬁb‘é‘@@qi%}é means 26 and data

recorded on storage nean ecution o

dnpatwaeans828j is thadbineetd keplbmrgrambmoupe.i ate use of

processor 20 and nenory 18. 20 Software 32 commences

with a registration process for authenticating the

i Sterdge means 22 includes a database 30. Storage means 22 may take a variety

of forms including a fixed or removable hard disc or solid state memory means.
Similarly, /0 ports 24 may take a variety of forms including cable, wireless,
infrared and PCI/ISA card.

The PAC 12 is in data communication with both the at least one process control
peripheral 14 and remote computer 16 through I/O ports 24. The remote
computer 16 is in control communication with the PAC 12. The PAC 12 is in
control communication with the at least one process control peripheral 14. [n this
example, data and control communication is achieved through non-proprietary

communication standards, such as TCP/IP and Bluetooth.
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of the user. Once authenticated, software 32 checks to

see whether the process control system 10 has

previ ously been configured by checking for the

exi stence of a peripheral configuration file 34. If

the process control system 10. figs not previously been
configured, the software 25 32 scans the 1/O ports 24

f t s eghi

ofie, 30legBL 86 Dot Sl BRHPAFET% rihy bERP Rl Gh Rflator or a
opds@tcamdra. obbmiputatet i syptallyt bes@mndess soobaquatbn as would be
peripheral 14. In tgds, manner, software 32 operates in
£Videt tadhe persenaklied iIDdhe BE. » pl ug and pl ay” procedure

known to the person skilled in the art. \Wen the scan

of all 1/O ports 24 is conplete, the dehails obt ai ned

iln uses fhecprosess eartrolsystass d 0 aneraigs asdpliigMeral 14 are

di spl ayed to the user via display neans 5 26. The

user is then asked to confirm using data input neans _
28 usefiawhoh@agedaimay opt &l apprecess epgimees|or other similarly skilled

per i phe 1 i.sp n i _
S BRI o AR AR PN, TP 4 ot o s
deaaest, elhé asth ehdPABsiRls theFORC ciandf amatiditiopakdégimal lecation and

32 queries the user as to whether they wish to I
prkeeettioho agheN RS dIRFERSHe SR Gat hanrlied communication

3%{1@%?% HY P AR Hand hd bt 1 Tk %Eiésé”léoﬁﬁoi%lﬁljfﬂr%rém 4. In this

any process control periphera , or the user
cadanaple cief usematsar tabeatsiuch actibe asswcessanyriossce data and control

check that, the, process ontrol peripheral 14 is

FEpBHNipa BRRebERD &%P/aﬁvﬁ%d 6RFBHET % sof tvare 32
initiates a re-scan. Alternatively, the user may

term nate executi.on of the software 32 .15 If the

(e TERGERESOT Hiacr AP Entl Eﬁﬁ@ﬁ{:g%segf it e vt of the user
%igﬁﬁn? R b b ssFESHFS? s9steng 1@ @h%ll@é’ digpldNenedpRr26 and data
via dispray ans 26. Form w ndow 10 requires the

lisput meass28rconnetied tbdhe BAGF2dtshould he apgrciatgdpowever, that

Lven to the environoent, . [ t '
LR RS BB i e BR A PIREG Tl Bl 16 througr
Q%Prb@ﬂiat@&ﬁbcﬂlﬂ@étﬁin Aol be kedwedo tHoopesoamiilied iTamkart.

001", or may take the formof an indication of the

obj ect upon which sone of the process control
ResARNIRING! the Brbcess control system 10 commences with the user executing

software 32 recorded on storage means 22. Execution of the software 32 is

achieved through appropriate use of processor 20 and memory 18.

Software 32 commences with a registration process for authenticating the identity
of the user. Once authenticated, software 32 checks to see whether the process
control system 10 has previously been configured by checking for the existence of

a peripheral configuration file 34.

If the process control system 10 has not previously been configured, the software
32 scans the I/O ports 24 for any process control peripherals 14. Upon detection
of a process control peripheral 14, the software 32 operates to obtain details of

the process control peripheral 14. In this manner, software 32 operates in a
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function, for exanple "Lights". An identifying code;
A description of the size in units; and 25 A
description of the unit used to neasure size, ie.
litres, square neters, gallons, etc. -17- The user is
al so pronpted to select a shapgsfromradi o button
grouping 102 to be used when displaying the

%ﬁ%ﬁe‘}@ﬁﬁﬂér to-qﬂ.b\s;})L&%ﬁb%&ﬂﬁ%y@%?@mi@me B&lsBW:skilled in the

user can vie I ned
eimvi ronnents, as well as add yet further
envi ronnents, by neans of tool bar 106. The icons 108
on toolbar 106 5 allow the user, fromleft to right,

tc\iNPen Y%@Wc?h%ffdllrlw ;ﬁtﬁfsiqm(ib eam(g)j(?cte, theetletalie optaned irs respect of

efined entry; vi ew t he next defined entry; ie

tRehl RrgeeservnEd ReftRpral 1% e dple I M tiberie fisglay means

22%‘. Yhe uds! @Sttﬁ?ﬁ BEKEH TS 86Hﬁrﬁme,fuksrf~@dda§atiﬁpﬁjt me&28. haMhe details
ntry,  ‘réset the current entry; "an cancel defining

tdﬁheakltuparoee*ss ectntyol priphemlst Het whsplayes aeftheedispldy means 26

the environnents applicable to the process to.b

SORERBPIGANIT U RISERS ORL0L RérlBnae ‘BuEoReeted o the PAC 12

%@J%Eﬁfi%t@?ﬁ%cﬁ%? 52 tdieriedefHen@decRYi fOWRMGT By wish to

records of the appropriate tables in database 30. The

ysecesdsta defimepzresentehtsunithint themropersoventsd systsms hdwn

in Figure 3 (which replaces formw ndow 100 if

di spl ayed). Form wi ndow 150 di splays information in
20thee spitwhren B2 tibaurfabies fo pletas sycpivcess cestrppheripiheral 14, or the

di scovered during the .scap of the |/O

S96L S0BAL COUTL SRE Bt N o rsSh RAYRTEG 43 chepl thplythe process
tRnfrol PEfiperal REQS FEp&ANESedded iaptigscerdd shfseoirer software 32
during the scan of the IO ports 24. -18- _

initiates a re-scan. Alternatively, the user may terminate execution of the software

32.

If the user proceeds to define environments, a form window 100, as shown in
Figure 2, is displayed to the user via display means 26. Form window 100

requires the user to enter in the following data:

« the name to be given to the environment. An environment may take its
name from the location where some of the process control peripheral 14
is sited, for example “Tank 001", or may take the form of an indication of
the object upon which some of the process control peripheral's 14

function, for example “Lights”.
e An identifying code;
e A description of the size in units; and

o A description of the unit used to measure size, ie. litres, square meters,

gallons, etc.
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Form wi ndow 150 requires the user to enter the
followng information: . The name to be used to
identify the process control peripheral 14; and (r)
The channel through which the PAC 12 connects to the
process control peripheral 14q7Typically, this is a
nunmber. 5 (r) The Low Raw Val ue of the process control
' |14 i
o g e prolbieg (6 REIER A pel el SRl EBuping 102 to be
peseidpiiee@bisplayinthiheHergliroRaventalThis iefexpladngt incrmsse detail below.
control peripheral 14. This corresponds with the
maxi mum el ectrical signal generated by the 10 process
CTHY Uskr Q@ﬁiwﬁwraﬁidlc%moﬂ}fpitﬁ@dey ned hﬁnﬂu’éhtrﬁnts ves well as add yet
pi eces of information can be obtained fromt
d‘Hahart ERYrorgpeRist PYdneans obfoql arpt e%\ecléﬁw di08 on toolbar 106

furhﬁﬁ%r@ %OmTQﬁthﬁﬁﬁt i also directed to provide

for nat ' espect of the process control
peri pheral 14 by: 15 (r) CI [ Ckl ng on check box 152 if

t he process 0 14 is either ground
ref er enc&d™ (%%ﬁgigtéeéﬁ%ga&ﬁ& SE) or differential

(Doubl e Ended or Cicking on check box 154 if

t he process ontrol gng Rhgr% 14 i s bipolar.

Sel ect® nYe4ht Qer?Y'BH ﬁ‘%‘ ?¢ M ¥%r op down 1ist 156. Drop
down list 156 20 includes the names of all

envi ronment s stored i.n database 30. If no environnments
have BeeWewetherwxt dafiegd @BRK | i st 156 is inaccessible
to the user. Selecting an inmage with which to
represent the process control peripheral 14 froma

sl i de-ssheigwlihe. lasigladivedising’yi mages are di spl ayed -19-
on a rotational basis within wi ndow 160 by using
directional buttons 162. The default state of w ndow
160 i o t edidtisptayenmtadafimdentihet her t he process
control peripheral 14 is a differentiator or is

bi pol ar can typically be obtained fromthe operating
speci fo catletntheofurtdig definegeatrgont r ol

s add a new entry,
o reset the current entry; and
e cancel defining the current entry.

When the user has defined all the environments applicabie to the process to be
controlled, the user selects the done button 104. Software 32 then commits the

defined environments as records of the appropriate tables in database 30.

The user is then presented with form window 150, as shown in Figure 3 (which
replaces form window 100 if displayed). Form window 150 displays information in
respect of the first process control peripheral 14 discovered during the scan of the
/O ports 24. Subsequent representations of window 150 each relate to a further

process control peripheral 14 discovered during the scan of the /O ports 24.
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5 peripheral 14. Upon display of formw ndow 150,
addi tional formw ndows 200, 250, 300, 350 are
arranged in a cascading fashion and in a manner so as

not to intrude upon view of the data entry areas of
form w ndow 150. These form w nglows represent, in
order, anal ogue input form w ndow 200, anal ogue out put
f ’ L.gi 4 al j | and

o HREEY 50 et 8 st pfeing Bk MG AR Zaon
wi ndow 200 directs the user to enter in the foll ow ng
information: Th ow _Engi neer.ing Val ue of th r. )
contr ot parans & 54 aseaf BEREY Pe ottt pREBRERT 14; and
m ni mum val ue of the factor to be neasured the 15

process control peripheral . 14 i pabl e of asurin
The High BEGHREEE] Wg'%fth?ff‘e&‘gﬂ %%‘E’e&%nﬁ@]ﬁ prodess control
peri pher akidderal 4 S TypRANE RGNS S Mrhbet he maxi muim
val ue ofa%Héﬁ?gctof yg Eéﬁneasuréﬁdtﬁ% process
control peripheral 14 is capable of nmeasuring. The

Engi neer i It o Thins. N j :
measur g e2boin Raic Tk, 5 e T AREETT ] bottifhal N4, - This
of deci mabrrgspeRRs tvitHoehe akdminiunt ocleonisat esigialogenerated by the
any nmeasurenment. Again, the first two pieces of

i nf or mat PERFESAEONY Bl RIRREBe! bt ai ned from t he
operating specifications of the process control

peripheral 14. Furthernore, b 25 conparinq t he _
engi neer iThg Yéghudiawi Valuehef rtae peacgss, contrqlspeidriwrpl g4.  This
to detern e, corrnelafi vl f L

meani ng. EoMaod s T i ARRIE R HGp gEpbiEn by the

and a vabtsce’b cdngol pémeEriraneani ng to a user (ie. the
engi neering value). This then allows data
conmuni cation to the user to be conducted on the basis

ofypitdIR, ERidieetivbpivedsef infarnatioReanuisevbisined $om the operating
directéd to provide additional information in the form
osneoa‘tcabpn%raF the wRCESHCMEDIBSHRNOED 14t t he i nput

val ues generated by the process control peripheral 14

are to be logged in the appropriate table

The user is also directed to prowdpe further information in respect of the process

control peripheral 14 by:

o Clicking on check box 152 if the process control peripheral 14 is either

ground referenced (Single Ended or SE) or differential (Double Ended
or DE);

s Clicking on check box 154 if the process control peripheral 14 is bipolar.

e Selecting an environment from drop down list 156. Drop down list 156
includes the names of all environments stored in database 30. If no
environments have been defined, drop down list 156 is inaccessible to

the user.

e Selecting an image with which to represent the process control

peripheral 14 from a slide-show 158. Selectable images are displayed
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of database 30. If this checkbox 202 is set, the user
is also directed towards radio button groupi ng 208.
Radi o button grouping 208 |lets the wuser set the tine
interval to el apse between | ogging input values 10
generated by the process contrgb_peripheral 14.
clicking on check box 204 if the input provided by the
process ngr [ r 4 u
trigger %ﬁréa@#atldﬁg[} b%?ﬁ @lithrg'lo\évgﬂsdév%gﬁto Ey‘fq.ls?@r @ilrﬁctloqa! buttons
14. Sel dépi ﬁgwe/dtm‘ahbstatdaoﬁwp‘rdme?oeo nmdlsﬂalapelonpta@eal
14 is an always active 15 conponent of the process
control system 10 or a periodic active conponent.
Dingrickiadr iHéDEtod&sﬁdﬂthQ)sﬁpﬁEfa‘ISﬁE i \so diffediémtiion bers bipolar can
sets 252, 254 and two check boxes 256, 258. Radio
blypicaty shﬁ opizine@ Jr @y eties opa@tigef mﬁq'ﬁqa&lgaﬁ aft H}ee pepcess control
h%%“ ‘és control peripheral 14 - ie. off or on.
I'0 on set 254 represents 20 whether the process
control perlpheral 14 is an always active conponent of
h yiote " ti
g s ERT Rt Fior BudtlREl R A8k 26! 286, 300, 350 are
agnpa e d mt@ca%thm Aricoim £ acimneado @shudttomteele upon view of

252, 254 as suits C|rcunstanc$ The user is  also
dheedaladeney APak o rOEHaERIBYx 1556 Ttpestq@armqwed% geeresent, in

o géa%rgagogge%ﬂn Yit it ﬁf&%@??o@%ﬂﬁueeogéﬂp%%r witflio O.§50’ digital

e approprrate ta dat abase
Shput firnywint be ameamd digital edpetiform wihdow 3. check box
258 if the input values provided by the process
control peripheral 14 are to be nonitored for alarm
pangioges . inpdfl fortmalingoes @00pdireéter the30Beditoeentertinethe following
user to enter in the follow ng information: The Low
ERRAEYPPng Val ue of the process control peripheral
14.  The H gh Engi neering Val ue of the process control

peri pheral 14. The Engi neeri ng Unit. 5 The nunb
of dect ﬂhe&%@@mr@e@@gtwéﬁ 9l ih® ReesasSaRaial GeTpReral 14. This

any maﬁg{rggﬁéﬁds with the minimum value of the factor to be measured the

process control peripheral 14 is capable of measuring.

s The High Engineering Value of the process control peripheral 14. This
corresponds with the maximum value of the factor to be measured the

process control peripheral 14 is capable of measuring.

o The Engineering Unit. This is the measurement unit used in measuring

the factor to be measured.

e The number of decimal places to be taken into consideration in any

measurement.

Again, the first two pieces of information can typically be obtained from the
operating specifications of the process control peripheral 14. Furthermore, by
comparing the engineering values with the raw values, it is possible to determine

the correlation between a value of little meaning to a user (ie. the raw electrical
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The default output value. Each of the first four itens

described in the preceding list correspond with the

i nformati on requested in the anal ogue input form

wi ndow 200. 10 The user is also directed to provide

additional information in the-2®rmof: clicking on

| og checkbox 302 if the output val ues generated by the

S n I et I

apaq]pQ%r par?rlugée{félgé d?eél%@hgglftaméggﬁg to QCLQI%E (%gﬁ%nér@ﬂé&mg value).

bicis Bieh allowhdataucpumynicationdd thg uske tpbscenducient ethe basis of
be used as a catal yst trigger

]tggeé\g{rf)egﬁlngyaﬁ%%\fﬂgp process control peripheral 14.

Sel ecting whether this process control peripheral 14

et s 10 2o e P VR ST BRBREST BB o

out put formw ndow 350 conprises two radio button sets
352, 354 and two check boxes 356, 358. Radi o button
set 392 fligking et g w@ea'éb%ﬁ@%tﬁtfﬁ@t inpubrvalugs gepgrated by the

process g@%&%lcoﬂﬁﬂ Egﬁér?éraﬂﬁ ré §o bR iﬁggéd Wth@%ﬁ?ﬁ)ﬁnate table

button s represe er the ocess Co

peri pher af dathbiase &30. alfnihjs chedkbos ZﬁmIsoaemtth@ﬁJsEhE also directed
-22- process con stem 10 a 0 c active
comonentonaTHS radEPYBRPRENGUS ReHEE T aroupINg 208 lets the
appropri gt& Ladife bﬁﬂqéomtérmgmcsaéaaprgé%&waeht @;@Pﬁ@t input values
352, 354 as suits circunstances he user 1s also

di r ect edgererataccky the ptoseks bontrdg@richetdiddout put

values of the 5 process control peripheral 14 are to

be logged in the appropriate table of database 30.

Simlarl &i;ckidgeonscerecksbcﬁd Z@Mfetdetmpnﬂ pvided oy éicdk pbooess control

358 if the out de rocess Xo]
per | Lhergqangl'lfpraju V\glégw ‘aa%;y% bgﬂ%fg{ @ctﬂqchbgrlglgfpépcess control

action by-angihe{s process control peripheral 14. Once
t he user %as sought to define each process control
peri pheral's operatl ng 10 paraneters, the

confi gur Li %kdnn E
on cort r%{ele‘ég t on ér’o@%?ﬁ ogt?tg&g%r@ﬁ%hlﬁl A1 drf é’ways active
r ecor dedcompoesipe of tbé pRICiESHr ey system 10 or a peI‘IOdEC active

component.

Digital input window 250 comprises two radio button sets 252, 254 and two check
boxes 256, 258. Radio button set 252 represents the default input state of the
process control peripheral 14 —~ fe. off or on. Radio button set 254 represents
whether the process control peripheral 14 is an always active component of the
process control system 10 or a periodic active component. The user is directed to
choose the appropriate radio button from each radio button set 252, 254 as suits

circumstances.

The user is also directed to click on check box 256 if the input values generated
by the process control peripheral 14 are to be logged in the appropriate table of
database 30. Similarly, the user is directed to click on check box 258 if the input

values provided by the process control peripheral 14 are to be monitored for alarm

purposes.



control peripheral is then witten to periphera
configuration file 34 Alternatively, the user may view
and/or nodify the defined paraneters, as well as add

yet further paraneter information, by nmeans of tool

bar 264. The icons 266 15 repgresented on tool bar 264
performthe sanme actions as those represented on

t ehdn | &5 er i i ion:
ARG, 3 s FHAPHI0 pBefe 3RS bR | RS ol fbfnation:
entering information in respect of the then current

Pr0vess TEQThALBRELINPAL e Bl e oS 14

paranmeters 20 having been defined, the user is then
pronpted_to set the tri rs applicable to ach
process Iﬁﬁfﬁgﬁ' Eﬁéme&ﬁ@agﬁa!ﬁ%‘}f’ﬁ‘eﬁpﬁﬁﬁ C?’HF‘?ehRﬁ“R%w’ 14.
400. Trigger form w ndow 400 conprises a pull down
menu 402 _and four data areas 404a, 404b, 404c and
404d (seéhgirgginesrng Wnjt-| down menu 402 contains a
list of process control peripherals 14 for which the
user previously indicated will be 25 involved in o

5 trigger Pphecessbergof denimeliPacehio bsetakies ing sensigeration in any
In data area 404%% the user sets the trigger condition
as a mat LaF equation. |In data area 404b, the
user chooses the process control peripheral 14 upon
which the trigger .condition will operate. In data
ar ea 404E?epﬁ3%%§@#p§%¥%u?he i nput/ out put - 23-
correl ation between the device selected via pull down
nenu 402 and the device selected via dgta Prea 404b d with th
Uprsih atihe distdRubftems: Aeygiedcianiie: Peredinge'SisemepPpegd with the
ﬁﬁi‘o?mtangn tddRectil R the bR ihpbefophavin@ewery. ng t hat
the trigger condition exists - thereby preventing a
trigger fromactivating on a single anonal ous val ue.

10 i@ @ oidrdtPdfltd BRvRREE GRSl ilTErmAgRl DGR
valué to be provide pon activation of a trigger
condition. Confirmation of each trigger condition is

i nowt 4 rRE Plolog” B SHEPSCR0R AR DA P fpsifrated by the

menu 452prazess @oRfoRpétisiieral 14 m0e ¢s Heclogyedlin the appropriate table

peripherals 14 for which the user previously 10

i ndi cat e€lf 9atAP2gR 3Pnvol ved in al arm processi ng from

which the user is to select. Alarns can be activated

on the basis of a digital input value or an naLo%ye

i nput ° clicking on check box 304 if the output provided by the process control
15 peripheral 14 will be used as a catalyst trigger for action by another

process control peripheral 14.

s Selecting whether this process control peripheral 14 is an always active
component of the process control system 10 or a periodic active

component.

20 Digital output form window 350 comprises two radio button sets 352, 354 and two
check boxes 356, 358. Radio button set 352 represents the default output state of
the process control peripheral 14 — ie. off or on. Radio button set 354 represents

whether the process control peripheral 14 is an always active component of the
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value. In the case of an anal ogue input val ue the
conditions for the alarmcan be specified by the user
using the field and radi o button conbi nati on of data
input area 454. The user is also directed to set the
time duration for the alarmatgglata 15 i nput area 456.
Finally, the user is directed to provide an indication

a m . .
okt SRt 90,9 SRR LRGN o s drocteato
tdtmaseeiheleqapdmpreﬂe eddibdwatosfremhebil radgp bottom wehdbiy 354 as suits
500. Scheduling formw ndow 500 conprises a pull-down
| GIRGUTERICESy| | down |ist 502 contains a list 20 of
all process control peripherals 14 previously
identified as being periodically active. The us

t Hegh us@r é“(:@’s&n?’r%‘ﬁ%% tarqye&@ sk BPX &5 Bﬁemutm’f "Values of the
ga}gces %orﬁ omfe riph agwear iy lgﬁggﬁdaﬁﬂtfﬁé g?opﬁ%e table of

e tl oper ation of roce
atatabaxte a@r iSirneardy, tﬂdusé&seia@mtécbtumlmmuhenkdnmt 858 if the output

i ndependent|ly of each other. for indow, it is 25 .
SBeUP B b pre SNt Peuphoehad Wik BE et st poSsible trigger for

pcfd?l%ﬁstﬁ/ AMotREYpdktase co@pdbharalagcurs, and on
conpl et'ion of the configuration process, the user is

di spl ayed a human/ machine interface ("HM") 40 via

dhapd de %@Pﬁag%_ugrﬂegﬁggﬁ:ﬁ%@H?r&@esé BEntHSI&S er@hleraf s operating

envi ronnents Speci e user 1 n respect 0
ravareders o tee copfigitratibn gdocdBactordimuies aomibie uiser clicking on control

] 4 | ha h
HtoRa B2 Al Blfoen o ipiini frogednBrestproicaret process
Wﬁﬂo@be%érﬁh@r’cﬁén wWitleAto péfiphbesBosRankfibretietay t he

user as related to an environnent, the process control
peripheral is also displayed in the HM 40 by its

saterhBY rfﬁg%séﬂ%d%ﬂﬁw ard)r mobiRg thApEfiMaTBakPhdtbrs, as well as

cont ai ne hin the shape of the related environment.
Tl ystefnrthsr paatmeteémfomaﬁlwhynm@anatqf decli barrpedhe icons 266

FhafFRboBY bh BB 0 BLASEE D <G el BB ESs ipsentcd on

&éolb@pﬁoepélb@tan r@b@ectt&ﬁrmﬂ@menaham r Fhedast igon @Gﬁh@n toolbar 264
rocess control system 10, or any part thereof

aa:ﬂ@@/{;sthﬁgwtehéo aba@r@ﬁen%@ SfprRataR 'ﬁ’d@ﬁp%to(’féﬁﬁﬁ@‘?'h g‘%frﬁet process
V. I %Fgé@ﬁ% ?ﬁ ly therein. \Were appropriate, these
re then

change committed to the peripheral
configuration file 34. Re-configuration may al so occur

With at least some of the process control peripheral's 14 operating parameters
having been defined, the user is then prompted fo set the triggers applicable to

each process control peripheral 14 in trigger form window 400.

Trigger form window 400 comprises a pull down menu 402 and four data areas
404a, 404b, 404c and 404d (see Figure 7). Pull down menu 402 contains a list of
process control peripherals 14 for which the user previously indicated will be

involved in trigger processing from which the user is to select.

In data area 404a, the user sets the trigger condition as a mathematical equation.
In data area 404b, the user chooses the process control peripheral 14 upon which

the trigger condition will operate. In data area 404c, the user sets the input/output
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10 addition of further process control peripherals 14.
In such a case, software 32 operates to conduct a
further scan of all 1/O ports 24 to di scover the new
process control peripherals 14. Processing in respect
of the new process control pex3pherals 14 occurs in
the sane manner as if such process control peripherals

Lamaplien B tHRYR"IRE @t@%él&@%d:ﬂ%d@idé\% menu 402 and the device

configuration process
isetestekeviat daia shep d0dbfupmedadivatibe afarﬁrig.er tomdition. The user also

Sefh iR it et bl Ry SehecRt natithh Tgoanondiion exists -
%?érbaﬁ%r@receﬁ.%gsa iRt o axelRmy1dh a BH Ogae ahbAos@dISe. In data

to verify t procéss control system1 operates as
iareeA0éd ﬂamﬁaeres@e ithey apatogummnpuim@me; taabe ppeyieed apon activation
Fur t.her nore sess the

of BBl EFRinatar°dp A Shtet PER Rgtained by means

determbinriisnelr1@rrors as:  \Wether all process control
peri pherals specified as being associated wth

trigger conditions are actually associated with a

fad996fm %HQbW 850 inMi8tder pall | ddWPeessu @8Rt Rl down menu 452
peripherals specified as belng perlodlcallé Qactlve
ic

apetaychedigteef pwceperepndrohtoeriphetaldideforanichsthe user previously

HRAEIRN oML g PR AR "D B PSRRI oL RERSy i fpotect
criteria. The system may then operate in accordance

JHELA BB e e b ekt dha GOt BRu Bl ariogue inpu
$9mcndnttﬁércaaaxof@¢ﬁaﬁ@o [0t vaRikahardnbaibas %lom@ola;ann can be
dat abase 30 of the PAC 12 via conputer 16. In th

sReeiied byhibesessindsing dhe diglfl abdiragio buéon ﬁ%‘@é’éﬁilon of data input
%Pég 4811 pﬁ{e' lﬁ’&q’r@l érr@&gﬂ c?esef)ﬂ'?er %b rQﬁoﬁ ﬂ?r Jﬁﬁ‘gaé%%n at data

roma’renpote Ioc her no e secon
vt coed uEs. aFWIlyesh@ﬁquuw déscted ﬂohpro&icteomdndmatimd as to the

data directed towards su [ sas det ect d
mﬁh%.qﬁémvn'&ﬁww%é\?ﬂmﬂg PSRN O%Srefgfv'vﬁgﬁ&? checkboxes
sggporting data for quality assurance and/or

regul atory requirenent purposes; anal ysing past
performance as a nmeans of inproving the nonitored

Finally, the user is directed towards scheduling form window 500. Scheduling
form window 500 comprises a puli-down list 502, Pull down list 502 contains a list
of all process control peripherals 14 previously identified as being periodically
active. The user may then select any such process control peripheral 14 and,
using the fields set out in data entry area 504, schedule the times of operation of

that process control peripheral 14.

As each form window operates independently of each other form window, it is
possible for the user to exit the configuration process at any stage. When this
occurs, and on completion of the configuration process, the user is displayed a
human/machine interface (“HMI") 40 via display means 26. HMI 40 displays to
the user all environments specified by the user in respect of the process to be
controlled. Each environment is depicted in the HMI 40 by its selected shape with

its name displayed in close proximity. Where a process control peripheral 14 has
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10 process; repeating past successes; and nake
coments that are associated with the tinestanped
data. The information resulting fromthese queries nay
be enbodied in reports and a report generation too
is included for such purposes.245 In accordance with a
second enbodi nent of the invention, where |like

r o [ Of c j +at Ber.e. i 0
BT SpSaiied o 5 Bael 88 ALY o] A EniBniheR 0B8R rocess contro
E}idr@@bﬁilé@ﬁis%gasmﬁyﬁdm tAs Hidh4Devyaippseleictaceiindge thd name - the
person skilled in the art,, the invention,is i ther,
|Imageanc RATRe p&Id exlltainedpinie s SARe0! B RIS Horironment
limted to the enbodi nents 20 described. For exanple:

The invention may be used in the .

ra esards than freeitg aavo infaseation indesPect@h/8Y Gnvironment or process
LLi: I Y} 1S4 O n i

SRR R o PR et B S RIEHAR] S8 AT mage, oo

repanspridte. CDint skl ey alsar nescorsigeek dres parabssi canto! aystem 10, or

[ ble to -26- .and [ .
PR JPE s BY ACEaPTHReA B OBTTeh for TN A qchanging ihe
Qn%\%e%cro?ﬂégﬂtié(@iny’ V\Fl’feéﬁp ‘%ﬁﬁg%’ﬁﬂé’téf,%)é_se Idhanh8Y &R t8h committed

used to |n_form yees wthin a secured area
db thee ppripbenat ecanfigarations fitto B4wh Reraeniigiretion rsag alpenpccur on

i o} I el shAISTMATERY B2, Y55 S8hechotviaro 32

RIRGEEY1E doPdBHICA fllasdan. of BlE/O poertdon deyows the new process
i ncorporated as part of a weather station to detect

tasmet snariphieralf ndid. r FPTRCARRINGIS FRSRACS, Ofo thehenew process  control
PSRRI o el I B A SR B P e JABEEES SO peripherals

thewarneiesvarad daarirt ofthehaitigleconfigu)atibneprooesent i on may
be used to control lighting requirenents based on
such factors as tinme, detected novenent and background

Due to the interrelationships defined by the various form windows, software 32 is

able to facilitate simulations aimed at testing the operation of the defined process
control system 10. This allows users to verify the process control system 10
operates as intended before being put into commercial operation. Furthermore,
software 32 can assess the various process control peripheral 14 information to

determine such errors as:

s Whether all process control peripherals specified as being associated

with trigger conditions are actually associated with a trigger condition.

e Whether all process control peripherals specified as being periodically

active are scheduled to operate at least once; and

o Whether all process control peripherals 14 specified as being subject to

alarm processing have set alarm criteria.

The system may then operate in accordance with the parameters set by the user

and as would be apparent to the person skilled in the art.



illumnation level. 15 The invention may be used in
the water quality sector to nonitor and control
factors such as dissol ved oxygen, tenperature, pH,
ORP, salinity, turbidity, water level and flow rate.
I't should al so be appreciated fy.the person skilled in
the art that the invention is not limted to the
I ren ' ol LC
70 S0 iRy S PEORS: e ata i bpte PRLEY B4 BRI 30 of the
WAD mlefiwsmmmﬂerf i1@ur ilmghtshmamnnec;e’skﬁe sec:brrcbluseys:laamnonitor the
by neans of veri and nodi 9

ﬁﬁ??ﬁf’r FertE! Feerf@hea%hs oiheed ta%fqpﬁr%ﬁqshg? P diled 2pffom a remote
%ﬁ%&t@fﬁr ngil%hel‘?Hajet kipnabbyng Leat Héﬁ%oﬁ@ﬁ@t{)é t%.%‘?'les'éf (%.?é}iés on the
may, where not alternatives e combi ne
5 famnﬂnymbafadrddterdlreetd:ﬂmbwmdﬂ sucl2Bséependi x A  Software
mai n nodul e is executed Read systemfile -27- System
file has info about prior activities Prior activities:
syst em r unddtetieand anaklysingysist and pnéseagiidath trehds;e or
not what DAQ card configured were |logins set (users
added, how many, etc.) system shut down - gracefully
or note Di spbdiind Huppbreg Bagetoroquhitloas@irafte idhd/or regulatory
systemfile First tine run Welcone interface
di spl ayed regHement pugesase | ogin Main Menu Not first
time run Welcone interface displayed

° analysing past performance as a means of improving the monitored
10 process,

e repeating past successes; and

° make comments that are associated with the timestamped data.

The information resulting from these queries may be embodied in reports and a

report generation tool is included for such purposes.

15 In accordance with a second embodiment of the invention, where like numerals
reference like parts, there is a process control system 10 as described in the

pseudocode attached as Appendix A.

As can be appreciated by the person skilled in the art, the invention is neither

limited to a particular application environment nor limited to the embodiments

20 described. For example:

o The invention may be used in the reticulation/irrigation sector as a

means of controlling solenoids, valves, tensiometers and pumps.

e The invention may be used in the security sector as a means of

controlling alarms, speakers and sirens as well as being able to



10

15

20

25

Secure login interface if set Else choice/icon to set
secure login Main Menu Info about | ast shutdown

di spl ayed End user presented with choices from Main
Menu If no prior configuration Main Menu |cons

conpri se: Tutorial Configurasion Test Channels
(read/wite fromto channel and display) Adm n

functions s@éﬁhwcaétﬁré’fm%naﬁﬁfr@rWélbéé’BrrMﬂt BaMBFdS within the

icons conprise Tutorial figuration Control

devi ces/ chaatiekd areAdnAi’nemahmly,ons cogjuocthety, the invention may be
Conf|gurat|o Lc{ rior Z %% ies | nform end er

and di spl aySehl BRTERBIRIQUES? N & 2 ied plis Shife presence of a
nodi fy, now%ﬂé‘r”@ﬁoh%% coﬁ%sﬁiéé@meﬁyoﬁéﬁ thtkRigehannel s

Zero out respective config file No-change Loads
respective config files

° The invention may be used to detect gas or other hazards and

implement a response procedure to such hazard;

o The invention may be incorporated as part of a weather station to

detect temperature, wind, rain and dew levels.

o The invention may be used to control an air conditioning system
based on readings taken from an associated thermometer and heat

exchanger.

° The invention may be used to control lighting requirements based on
such factors as time, detected movement and background

illumination level.

° The invention may be used in the water quality sector to monitor and
control factors such as dissolved oxygen, temperature, pH, ORP,

salinity, turbidity, water level and flow rate.

It should also be appreciated by the person skilled in the art that the invention is
not limited to the embodiments described. In particular, the system may be
modified to increase the level of automation with the user configuring the process
control system by means of verifying, and modifying where appropriate, the
automated definitions produced by software 32. Additionally, features described

in each embodiment may, where not alternatives, be combined to form yet further

embodiments.

Appendix A

Software main module is executed

Read system file




If prior config = no Ask if card is in system- yes/no
No - Advise to shutdown and insert card. Yes - ask if
channels wired - yes/no No - advise to shutdown and
connect/wire devices to channels Yes - proceed to
next question \Wat card to copifigure? DAQ Card Choose
fromlist of supported cards Systeminstalls card

SucCesSTur TSt AL L1 AN, - ESSAdR WFFLEL message

di splayed lser
channel config info savefiflomctrﬂlt@se) System fil e updated
(for nunber of channels ,cog] @Mugtg)afore%prnoteach anal ogue
i nput channel Bi/uni pola+—VYeltage—o+r—current—stgnal
(fromlist) Signal rang’e @@@ﬁn@mnﬁ@,lr@q/beffqr@ﬁwq’tst)

Engi neering scale Type of RpRSNIEAA Raeadially from
list) Label/Tag Depend
Val ue Low Val ue Hi gh \&| were logins set (users added, how many, efc.)

o system shut down — gracefully or not

Displays interface based on information in system file

First ime run

Welcome interface displayed

Choice to secure login

Main Menu

Not first time run

Welcome interface displayed

Secure login interface if set

Else choiceficon to set secure fogin

Main Menu

Info about last shutdown displayed

End user presented with choices from Main Menu

If no prior configuration

Main Menu fcons comprise:

o Tutorial

o Configuration

s Test Channels {read/write from/to channel and display)

¢ Admin functions

o Shutdown

If prior configuration

Main Menu icons comprise

s Tutorial

e« Configuration

s Control devices/channels

« Admin functions

s Shutdown

Configuration

If prior config = yes

Inform end user and display choices
Choices-reset (re-initialise), modify, no-change




H gh Hi gh Val ue
channel Bi / uni

list) -29- Signal range (potent

Sanpl e Rate For each anal ogue out put
pol ar Vol t age or

current signal
ially fromlist)

(from

Engi neeri ng scal e Type of phenonena (potentially from

l'ist)
H gh/On Sanmple rate For

Label /tag Parent Channelg - Label
each digital

Low O f
channel

Brrectionm (Cuat7 1) —Vol tage or
list) Signal range (potential

s

g o (T rom

Engi neeri ng scale Type of phenonena (p

o@@ﬁh@haynﬁler om

1 g On G LdChammelLabol —ow L 2o it specie confi
No-change
Loads respective config files
If prior config = no
Ask if card is in system — yes/no

No — Advise to shutdown and insert card.

Yes —ask if

channels wired — yes/no

No - advise to shutdown and connect/wire
devices fo channels

Yes — proceed to next question

What card to configure?

DAQ Card

Choose from list of supported cards

System installs card

Successful installation
message OR

Error message
displayed

User selects channel from list (each channel config info saved to file)

System file updated (for

number of channels configured)

For each analogue input channel

Bifuni polar

Voltage or current signal (from list)

Signal range (potentially from list)

Engineering scale

Type of phenomena (potentially from list)

Label/Tag

Dependent channel(s)

Label

Low Low Value

Low Value

High Value

High High Value

Sample Rate

For each analogue output channel

Bi/uni polar

Voltage or current signal (from list)




H gh/On Sanple rate Tinmed? |If Direction = In(put)
Dependent Channel (s) Video Card Configurati on Choose
fromlist of supported cards Systeminstalls cards
User sel ects channel/port fromlist For each canera
connected Frame rate Auto-brpghtness N ght

conpensate Threshold value E-nail address 1,2 ... n
-30 SM5/ Phone nunber 1,2 ... n é@é nytor per it'oﬁjsf belrég
e-mail alert? Send SVB al ert? | FAEH ST Eanf Y

info saved to file Systemfil e Rnpdedriodsé¢dd with

| abel s/tags and connecti ons buill [y PN AV QRS A st
user Set user priority/securit) T&%?légj Chgﬁcc@o‘.keorl .ymrc aal
additions OR confirmand exit |Rabel§8st em Check for

configuration flag set Parent Channel

Label

Low/Off

High/On

Sample rate

For each digital channel

Direction (Out/In)

Voltage or current signal (from list)

Signal range (potentially from list)

Engineering scale

Type of phenomena (potentially from list)

Label/tag

Parent Channel
Label
Low/Off
High/On

Child Channel
Label
Low/Off
High/On

Sample rate

Timed?

If Direction = In{put)

Dependent Channel(s)

Video Card Configuration

Choose from list of supported cards

System installs cards

User selects channel/poit from list

For each camera connected

Frame rate

Auto-brightness

Night compensate

Threshold value

E-mail address 1,2 ... n




If config flag set Check for systemrunning now I|f
system runni ng now I nform and do nothing or choice to
nodi fy, view, tutorial etc. Else System proceeds with
data acquisition process (nain event that sets al
channel values, nonitors andaymit for event
triggers) Else Informuser no prior conflg Choice to

config, tutorial, exit/shutdown Contr
Devi ces/ Channel s Menu presents icons f bmggﬁmnenumb?rgg“.
devi ces) Display status (choice of dev MGQMCWanﬁ%Is)

Di spl ay paranmeters (choice of devices/“ %ﬁﬂ§%§|ma%95t

devi ces/ channel s (choi ce of devi ces/ charrelsr—Nbtity
paraneters (choice of devi ces/ channel s) Sengaii{plert?

override (choice of deV|@§§4Qm§Qa@ﬁ@}ﬁo§médMake /0

devi ce (choi ce of devi cestechannet at) Shut-downr—++06
gfpd

devi ce (choice of devi cle¥FEa Main menu Display
stat us Choose channel flriawnvithsdbels@hs-and sorobainmebuilt

£ [l +
COT T I Admin funchions

Add user

Set user priority/security level

Choice for more additions OR confirm and exit

Run system

Check for configuration flag set

If config flag set

Check for system running now

If system running now

modify, view, tutorial etc.

Inform and do nothing or choice to

Else

System proceeds with data

triggers)

acquisition process {main event
that sets all channel values,
monitors and wait for event

Else

inform user no prior config

Choice to config, tutorial, exit'shutdown

Control Devices/Channels

Menu presents icons for

Help (control devices)

Display status (choice of devices/channels)

Display parameters {choice of devices/channels)

Test devices/channels (choice of devices/channels)

Modify parameters (choice of devices/channels)

Manual override (choice of devices/channels}

Activate /O device (choice of devices/channels)

Shutdown /O device (choice of devices/channels)

Main menu

Display status

Choose channel from list




Yes - display state (active/not active) No - inform
user channel not configured Choose to configure/test
devices/exit Display parameters Choose channel from
i st Read channel paraneters record fromconfig file
Di spl ay read channel paranetersi on screen Pronpt for
done/ nore/ print/nodify paranmeters Test

devi ces/ channel 1 GIOOSE (,fhdn:d ] rtrom st Disptay
status plus read®§ | PRIGUCHIOEY enter value ta

read/wite Display regules -oispsg sleerfad@rgng bctivey

done/ nore/ print/save tq dJ1 &M rENanBQ g%hﬁor#%dmoose

lchannel fromlist r\'cnln\l parahe ra filao
T roT T T A ) T T A —an 3 =T ~J A A ARN] A\Av AN o

in Edit node Choice for nore/ urs?tﬂmsé/t%%ﬂﬁl&@re’@ﬁtﬁ%émﬁ’ex“

l\/anual oy)%@y ggra,{;gg,gse channel fromlist System

P
Tl DlJI ay status

st at us/ updat e/ do‘ﬁ@oﬁ%?'“é‘””%@'f”?’\}%{t e 1/0O device Choose

channel from | i SReadyairematinsidrasord franusnfgiiasi ce to

nodi fy status/upgdaterdo el cancel__shutrdown 170
devi ce Choose ¢ I§|ﬁ9@1 regd S’ﬁa’nnelggramg\erson SCT! _r\nl tus

Prompt for done/more/prlntfmodlfy parameters

Test devices/channels

Choose channel from list

Display status plus read or write

Select/fenter value to read/write

Display result on screen

Prompt for done/more/print/save to file

Modify parameters

Choose channel from list

Display parameters from config file in Edit mode

Choice for more/update/cancel and exit

Manual override

Choose channel from list

System display status

Choice to modify status/update/done/more

Activate I/O device

Choose channel from list

System displays status

Choice to modify status/update/done/more/cancel

Shutdown /O device

Choose channel from list

System display status

Choice to modify status/update/done/more

Confirm shut down.




Choice to nodify status/update/ done/ nore Confirm shut
down. -32- The Cains Defining the Invention are as
Follows 1. A process control system conprising a
programmabl e aut omati on controller having a display
means and a user input neans coupled thereto, and at

| east one process control3%eripheral, each process
control peripheral being in data and contro

comuni cation with the progranmabl e aut onati on

R i RS TEERRE AR on Cont ol e

1.

t he programmabl e aut omati on control |l er being operable
foprocess couire syster cowsisingoa hregragyaalm autemaiep eprteoller

O S L e e B RE P B4 s

ehedroedsl dghlabl p@ﬂakmrglg each Emuelsg cantroh;befrglhieaahmng in data
program nodul e  stored ip the programuabl e autonmgtion
oA oBITP LTSI cBHaR NG S OTRE RS B SRTI, the
@fr@qﬁ‘ Frin%ﬂ'e 'd&i&ﬁﬁ%r‘l eanﬂ'élleﬁ'%%ﬁﬂﬁswﬁf ﬁ?@c@ééb‘?@ﬁéans and a
rol peripheral, 1 ncluding confliguration
|stcfragmeem$,, tbl@fpr@@an'rm@gj@ral.g@matl@n &astrollgr kgigg operable to

GBI B R plficeln of Bl SRR, SkbGuse REEAETMR by £lier via
pf@Cess rput r weanpeta pher pn‘qgrarhmabhiflmdmphmscccnrﬂmﬂer by

B RUHE f Bhapplchlors bBOER TAIALA SeROUBG BiHekeT ghodule

fstdred if 5 BF@&@%‘&% QUL ATHRL é&ﬂr&l@ﬂ%b@ﬁ kiest theiuger is able

operable to control the  operation of the process
dontrol systemin accordance with the prescribed

i nformati on and conditions defined by the user and
Opﬁiemth)réﬁzrmedvlhidﬂnahm &1 reaspieood thergrepesst carftrdl Iperipheral,

pracess, cont St t he user via the display
H%‘“S'Qg Cﬂ”ﬁg @ﬁé‘% ?Jm N syst em according to claim

1 where the prescribed ‘
define frigger conditions, if any, associated with the process control

~ peripheral; and

define alarm conditions, if any, associated with the process -control

peripheral,

the defined prescrlbed information, trigger conditions and a!arm conditions

. being stored in the storage means as a confi guratlon file,

the programmable automation controller being operable to control the
operation of the process control system in accordance with the prescribec_:]
information and conditions defined by the user and -operable to provide
information in respect of the process control system fo the user via the

display means.

A process control system according to claim 1 where the prescribed

information includes high and low raw input values.



i nformation includes high and | ow raw i nput val ues.
-33- 3. A process control systemaccording to claiml
or claim2, where, if the process control peripheral
is, at least in part, a digital device, the prescribed
information includes default device state information.
4. A process control systeﬁ%”accordi ng to any preceding
claimwhere, if the process control peripheral is, at

| east in part, an anal ogue device, the prescribed
. i AMRIPERRS 6PN CHYFRIY AFCPRIIRS Ol %Jﬁménb.qne@?mh& wifieres if the

oot FRRbh&AP [LBR Kast i B2ARA iftal BevifoPIRGASSorbed

Syst ceor di 'ng to any preceding claim
tihformptiers ocidned defdut devicostaiaiofardedioat | east one of
the followi ng: details of whether the process control

E‘%’ Aot bé},%%rﬁraccoﬁﬁﬁ@'tbsarﬂf pY@t%ng cleitf \Wné’{%eﬂsthe

perl eral 1s a devi ce, t out pu
vmbaees @onitolp pedplsrak dsit ﬂbl|e@}smeﬁﬁdc@cb‘r @nalpgue denjce, the

ARG bAoA e on

tmgasmmamﬁwﬁ@nteﬁmfmmn controller for process
control peripherals and obt ai n -predeterm ned details

.%95&5@5&9 RAEBI %{y ﬁ?%c%BFHzﬁ topﬁg* gﬁ]@&é‘éln d&é Likre the

rocess con system-accor to c al m wher e
tdjrescamdd igfaraation inchudegrad heash dok ef Itl'!B fallowhngx oper abl e
to provide the predeterm ned details in respect of

eachetdfd BEWREMBF HEAFTEcES Edriol aar%wé@r @lbipdlal he user

and receive .confirmation fromthe user that the

o e B PR PSR RS, |,

vviththe ogramuabl e automation controller. 8. A
pr oé@f§§|t@égl‘-\tﬁﬁ|u§ystem according to any preceding
cl ai mwhere the configuration programnodule is
.o@epxahbas tann@eb isybtenh eacesrding dodehy rmreaedingacia'mh where the

h .whi ch each process c trol pher
SR CEfRIOn S ReRaT MobH R st Atines potts Al TRBBHERT At of the
agilog rahin@bleC @0tdnPaticRr controller for process control peripherals and
obtain predetermined details regarding each process control peripheral
detected.

. A process control system according to claim 6 where the configuration
program module is further operable to-provide the predetermined details in
respect of each detected process-control peripheral to the user and receive
.confirmation from the user that the predetermined details correspond with the
procéss control peripherals in data and control communication with the

programmable automation controlier.

. A process control system according to any preceding claim where the
configuration program module is operable to assist the user to define a
channel through which each process control peripheral sends data and

control communications to the programmable automation controiler.



-34- 9. A process control systemaccording to claim®6
or claim?7 where the predeterm ned details includes
details of a channel through which each process
control peripheral sends data and control
comuni cation to the programmabl e automation
controller. 10. A process-déntrol system according to
any preceding claimwhere the configuration program
nodul e is operable to assist the user to define a

9. | A arocesh Coalol rsyRipEhtackREding '@s§l§’¢ma5e°ﬁ daEpe’ vwwe the

‘éEe%ﬁHn%@dd ér;ﬂ%@% ddtéh pg %‘ﬁ%ﬁﬁg!cg%ﬁ&ﬁ vakigh €Bch

cor ing to c ere pr escri
|mboesmtontnoil pefipitzsl detds Idata)fartlheoml canmemnication to the
whi ch the ess,.control. peripheral relates. 12. A
p‘?@@@é@“@@ qugq)mgg;%q EoRtRlEEr di ng to any preceding
clai mwhere the prescribed information includes an
10i Aveyecess entroke dystent egmcesting {ohanyripeesding cdaitr ovhere the

P Rlzi8h e haptWBORE R b di b o sS4 BRURERE il Sffeas

Wénﬂ@mﬂﬂﬂ‘ﬁ aht €0 bosatistplzashapavitiageh defd environment.
represent each process control peri pheral within the

dis f heneRYi

1 “sBée ool e] SI8RM SAEBRIR 10, clirh ' 1b "G (66 HFRGbrved
usfrmatioe irechidear dethil® of the envdiaminanine whncrv ithesvpctateas @ontrol
t he, gl er]atll n of the process control system by

ASFIRDSFR 5‘?@ %Pani pul ati on of each image or shape. 14. A
process control system according to any preceding

12ch aprieceseroontrale systgm gicaniding doaamyrereding ofleino| whgre the

BRbE T B AT AERR T D5 | BRI yoces

byortifoépenpreralss control peri pheral are to be | ogged in
t he dat abase. 15. A process control system according

13t.52 p%é’és@ é%tﬁ&‘%?ﬁeﬁthdHr@iﬁsrtbbﬂQm hpf 88 RbbAdertSH la'l@aﬁﬁ 11
details of th ime interval to expire between | ogg

ng
wiheresthe dlisphay aeens éseperable In @ﬁl@léés@ledWﬁd-!seéytgtr@ﬂﬁesent
PSR el Sl ARSI DIGI)E JPEE o o Hops b
t\igh freoer@démnment to which the process control peripheral relates, the user
thereafter able to re-configure or view data on the operation of the procesé

control system by appropriate manipulation of each image or shape.

14. A process .confrol system according to any preceding claim where the
.programmable automation controller includes a database and the prescribed
information includes an indication as to whether values recorded by the

process control peripheral are o be logged in the database.

15. A process control system according to claim 14 where the prescribed
information includes details of the time interval to expire between logging

values in the database.

16. A process control system according fo -any preceding claim where the

prescribed information includes details of the active state of the process
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-35- control peripheral and, the configuration program
nodul e is operable to assist the user to schedule

when the process control peripheral is to change to

the active state. 17. A process control system
according to any preceding clatmwhere the prescribed

i nformati on includes: an t@a8i-cati on of whether the
process control peripheral is the subject of an

alarm and an indication of whether the process )
cepntiod pefieherphanchithe sonfigairaling) piegram mestule serargkle to assist
far, [ L.t " el

ol 6 SRSy R S8 fraceds, ol BB a3 cndk3h Bne
paciyeastatepdul e is operable to verify that each process
control peripheral indicated as being the subject of

a [ : -2 C. : f L,ped i i

SR PIFSES Srfef YRR Rocklaify €L HIE POy PR AR the
bpiesgribdtbinfaroigtieninakidesor catal yst for, a trigger
condition is the subject of, or catalyst for, a

def LAGkHiE&H IO WISHREY theQtocdsd coti Péﬁﬁﬁerﬁpi@tth@subject of an
system according to any precedi ng clai mwhere a

def alegm; 2adi ar m condi ti on includes details of the

met hod of alarm 20. A process control system

accandhdigation & vhathdSthehrbeedsheontied pedptedrakisahensubject of, or
i ncludes at |east one of the follow ng: Short Message

Ser ¢aiglyshigsagigocs copdition. pager; speaker; phone. 21. A
process control system according to any precedi ng

18c Aaprocebe reentrbk sgsttim edcordirigy tre rclaimndivt whers it gdetguration

det ai | f the ti iod t I bef o

- BTt MgotiRcis; 9ngalle tooteY itBRe A" & SpcRirol prgeherl
I BRIRAIGE ab Vet tHe supéadf drf alahe isthggebjecbofiatdefined alarm
still exists on rechecking. 22. A process  contyol .

s §Rnditiern éBdr irh §acd RIAGESS e%@m*r@e@ah&r ippicrted fg being the

g?%lﬁ&%f gli %al%tqﬁf,ad‘?riggggé@ndiﬁkﬁ'l 1448 s(IBj@Beofl BF catalyst for, a

atin e operat | the process control
sqsfirad trigger condition.

19. A process control system according to any preceding claim where a defined

alarm condition includes details of the method of alarm.

20. A process control system according to claim 19 where the method of alarm

21.

includes at least one of the following: Short Message Service message; e-

mail; pager; speakér; phone.

A process control system according to any preceding claim where the defined
trigger condition includes details of the time period to elapse before
rechecking the trigger condition and a response, the response being initiated

if the trigger condition still exists on rechecking.

22. A process control system according to any preceding claim where the

configuration program module includes means for simulating the operation of

the process control system.



23. A process control system according to any
precedi ng cl ai m where each process control periphera
is one of: sensor, actuator or canera. 24. A process
control system according to any precedi ng cl aimwhere
data and control conmmunication accords with a
non- proprietary conmuni cat8®n protocol. 25. A process
control system according to any precedi ng clai mwhere
data and control communication is effected by one of
23tAeprbotssonphigolnBysiem aegsrding i@ paY dysceding rdaigy vdrere each
PCl / ar S r or di ng
tigoss W pehor A R o R LR D
renote to the progranmbl e autonation,gggiroller an

. d
24 AProcasH P BYSRMPEHF GRS o R PTPeeHRA AR Waeresdqtaand
;%tﬂé?eftoﬁ‘lhﬁ‘m?ca%ﬁma@cor‘a@ ML a %gn-glﬂ)r#?\fme 2 %toﬁgﬁ‘lﬁﬁieétion

em according to any precedi ng cl
rgnotdioel. conputer is one of the foll ow ng: notebook
conmput er; hand-held PC, personal digital assistant;

25! RYr8teRGordF LisBmP éii:cdf@ihl:]'tlé a@?%l%ce@ﬁg ofsiffeivhe®d dfte and

configuring a process contfol system by a user, using

aconrob rommanicaticuiseferied by rmneopf dhe doligwingi mgaas: cable,
8@@%%@9%5@8%% pgﬂﬁsg caSjorage means, and having a

ans and a user i nput nmeans coupled thereto,
the nethod conprising the steps of: establ.ishjn ata
26\ PreesHECNtEbRYRIRN RCPEING &Y %éﬂrqcﬁg'“ﬁr Phwhﬁ'% @e user is
LR 1 QMR ngefpr@'@%nﬁﬁaﬂ)iéa%t&ﬂsﬁdﬁ OSRDIIEPNERE@! the
peri pheral coupl e thereto;, and, under control of an
appifigoratioongrogrargrmadugvisngdapted dafaspist dhe owsesrdg raniemote

dul tored in the progranmabl e aut onati on , .
.g%?{ﬁplgtfeﬁer: defining prescribed information in respect

of the process control perjpheral, incl

din
27 chirperreAongRl sYHten AREPING 17 any ﬁl’@%@ﬁﬂi%ﬁj%‘?h?{ﬁ the remote
PESHPREF EHE & the ?&Lomgﬁée:'ﬂaté&dkrécﬁﬂ@ﬁteﬁ PRABHANPC; bbrsonal

any, assoclated wit process
digital assistant; tablet PC; desktop PC; mobile phone.

28. A -method for configuring a process control system by a user, using a
programmable automation controller comprising a processor means and a
storage means, and having a display means and a user input means coupled

thereto, the method comprising the steps of:

establishing data and control communication between the programmable
automation controller and at least one process control peripheral coupled
thereto; and, under conirol of an applications program havihg a
configuration program module stored in the programrhab,le automation

controller:

defining prescribed information in respect of the process control
peripheral, including configuration information, via the configuration

program module,



control peripheral using the configuration program
nmodul e; defining alarmconditions, if any, associated
with the process control peripheral using the
configuration program nodul e; storing the defined
prescribed information, trigger conditions and al arm
conditions in the storage-i&ans as a configuration

file; and such that the progranmabl e aut onati on
controller_is operable to control the operation of

t he procéefnisprifigaer sopdiians,nifagior assnsiated t with Hbe process
prescrib Laf.ar. j : i1 ] .he
ser - andoop 2BEtar SRR e b LT, BT i
of the process control systemto the user via

th
di spl ay HEHNEG 318 ACORAHRRS. fibranyorassgaiate Witlpribe eacess
t | ' ' t
of der | neurReRpreteflialh CaHldlh on prbEHE pldfye P
et RIINGoeCRAlNeG Preng e iouea b pat Soadiars 2nd afbrm
accebAiifeng M thb atdragdnfiansdsdi BRurRIFIE et ep of

defining the prescribed Iinfornmation I ncludes the step

of def,ini default dewvice stat.e inforpation if the
or octds B rrotismatler SSTeia B3dalE bhsmple g contro
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claim 29 where the step of defining the prescribed information includes the
step of defining default device state information if the process control

peripheral is, at least in part, a digital device.

31. A method for configuring a process control system according to any one of
claims 28 to 30 where the step of defining the prescribed information includes
"the step of defining high and low engineering values and measurement
increment information if the process control peripheral is, at least in part, an

analogue device.

32. A method for configuring a process control system according fo any one of
claims 28 to 31 where the step of defining the prescribed information includes

the step of defining at least one of the following:

details of whether the process control peripheral is bipolar;



33. A nethod for configuring a process control system
according to any one of <clains 28 to 32 further

i ncluding the steps of scanning all input/output ports
of the progranmabl e autonmation controller for process
control peripherals; and obtaining predeterm ned
details regardi ng each pred8ss control periphera
detected. 34. A nethod for configuring a process

contr ol ysten1accord|ng to claim33 further

i nctetailngf whethsr thesprotess eritugil pgriptterapiseileEataviased
details in respect. of each detected process contro

per ggfagk alitgue valne, user; and receiving confirmation
fromthe user that the predeterm ned details
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the configuration program module.

36. A method for configuring a process control system according to claim 33 or
claim 34 including the step of automatically identifying each channel through
-which each process.control peripheral sends data and control communication
to the programmable automati-on controller and providing that information as
part of the determined details.

37. A method for configuring a process control system according to any one of
claim 28 to 36 including the steps of defining at least one environment and

associating a shape with each defined environment.



clainms 28 to 38 including the step of defining an
image to be used to represent the process contro

peri pheral. 40. A nethod for configuring a process
control system according to claim39, as dependent on
claim 38, including the steg of displaying, for each
process control peripheraP?-the i mage used to
represent each process cont r ol peri pheral within the

di spl ay of the_shape associated with the environnment
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43. A method of configuring a process control system according to any one of
claims 28 to 42 including the additional steps of detailing the active state of
the process control peripheral aﬁd, using the configuration program module,

. assisting the user to schedule when the process control peripheral .is to

change {o the active state.

44. A method of configuring a process control system according to any one of
claims 28 to 42 including the additional steps of indicating whether the
process control peripheral is the subject of an alarm; and indicating whether
the process control peripheral is the subject of, or catalyst for, a frigger

condition.



defined trigger condition. 46. A method of configuring

a process control system according to any one of

claims 28 to 45 including the step of defining a

met hod of alarmfromone of the follow ng: Short

Message Service nessage; e-mail; pager; speaker;

phone. 47. A nmethod of confidguring a process contro

system according to any one of <clains 28 to 46

i ncluding the steps of detailing a tinme period to ‘
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information, trigger conditions and al arm conditions
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file, the programmabl e automation controller bein

oplerags means.cakk haying Aglisplay means and a user input mears coupled
thereto, for use in a process contro| system, the programmable automation

controller in data and control communication with at least one process control
_peripheral coupled thereto, the programmable automation controller being
operable o cbnﬁgure the process conirol system, in response to data input
by a user via the user input means to the programmable automation
- controller, by execution of an applicaﬁohs ‘program having a configuration
program module stored in the programmable automation controller {o enable

the user to:

define prescribed information in respect of the process control peripheral,

including configuration information;

define trigger conditions, if any, associated with the process control

peripheral; and



operation of the process control systemin accordance
Wth the prescribed information and conditions
defined by the user and operable to provide
information in respect of the process control system
to the user via the display neans. 49. A progranmabl e
automation controller accoﬁarng to claim48 where the
configuration programnodule is operable to scan al

i nput /out put ports of the progranmabl e autonmation
confl¢fng @larmy copaitienss lfc@m/r @Sssféateﬁhéwﬁn dheyryocess geptrol
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details in respect of each detected process control perlpheral to the user and

receive confirmation from the user that the predetermined details correspond
with the process control peripherals in data and control communication with
the programmable automation controller.

51. A programmable automation controller according fo any one of claims 48 to
50 where the configuration program module is operable to assist the user fo
define a channel through which each process control peripheral sends data

and control communication to the programmable automation controller.

52. A programmable automation controller according to any one of claims 48 to
51 where the configuration program module is operable to assist the user to
define at least one environment and {o associate a shape with each defined

environment.



54. A programmabl e automation controller according to
any one of clains 48 to 53 including a database for
recordi ng val ues recorded by prescribed process
control peripherals. 55. A progranmmabl e aut omati on
controller according to any one of clainms 48 to 54
where the configuration prédram nodule is operable to
verify that each process control peripheral indicated

as being the subject of an alarmis the subject of a
53. debrogramanatrien bt coatiglemhaccadtl i etab®sS3omthess the

neri pher ndi : .
BEHAAEGA) PSR S cBSEPR: 137 R the Shpiimoggs an
dahgeeded & gelipysﬁerft @ach @r@iﬁe‘dslmdtr]olr p@@;é‘reralonéiﬂiim troendispy of
A programmabl e apt gnation controller according to an
b BRPe | aaee clar v B SRR Ko léwbﬁ egeess cantrol
g{eﬁgﬁé@ fgp&gg_e i ncl udes nmeans for sinulating the

pe

ation of the process control system 57. A

rogrammabl e aut omati on controller. accordin n
54,3 BT TR T BBV SR AL oG ia S0 oopf GG 48 to
GHITANOHRAtd @atabhsd fdrtecaididgPrditie® R opd B presefibéd phocess
peri pheral accords with a non-proprietary
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57.'010(\e rblrc?gr}gt[n%‘llab?g lé loerr(ljat}orﬁeéoer{t%ﬂer according to any one of claims 48 to
56 where data and control communication with the at least one process

control peripheral accords with a non-proprietary communication protocol.

58. A programmable automation controller according to any one of claims. 48 to
57 where data and-control communication with the at least one process
control peripheral is effected by at least one of the following means: cable,

wireless, infrared or PCI/ISA card.

59, A programmable automation controlier according to any one of claims 48 to
58 where the configuration program module is adapted to assist the user
located remote to the programmable automation controller via a remote

computer.
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t he progranmmabl e automati on controll er being operable
to configure the process control system in response
to data input by a user via the conputer to the
programmabl e aut omation controller, by execution of an
applications programhaving a configuration program
nodul e stored in the progréddmmabl e automation
controller to enable the user of the conputer to:
define prescribed information in respect of the at
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configuration program nodul e recorded thereon, the

appl i cations. pragram ,.operable t e e
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Pr os&fsHeral "RBRGIRy WbrfigefsibAGefofmatisn; and having a

di splay neans and a user input neans coupl ed thereto,

A e L

f or corarghpedeisraantr ol system where, upon execution
of the configuration program nodule of the

apphidil LGRS dYHARoRY) ifldhy, GR8EdiAUAAkitP the BPWaRMoNe process
nmodul e operates to enabl & a user to: define prescribed

i nf conteat peripherak espect of the process control
peri pheral ,

the defined prescribed information, trigger conditions and alarm conditions

being stored in the storage means as a conﬁgurs{tion file,

the programmable automation controller being operable -to control the
operation of the process control system in accordance with the prescribed
information and conditions defined by the user and oberable to provide
information in respect of the process control system to the user via the

computer.

A computer readable medium having an applications program having a
configuration program module recorded thereon, the applications program
operable to be executed by a programmable automation controller
comprising a processor means and a storage means, and having a display
means and a user input means coupled thereto, in data and control

communication with at least one process control peripheral coupled thereto to
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including configuration information; define trigger
conditions, if any, associated with the process

control peripheral; and define alarmconditions, if

any, associated with the process control peripheral,
the defined prescribed information, trigger conditions
and al armconditions beimdfstored in the storage

nmeans as a configuration file, the programable
automation control |l er being operable to control the
dper at proaess conlEc| pystars s whera, rurtonsgxaasiion rpf dbe srogfiguration
with th cli hed _ |f t d it
el T 57 G anpeRiHR Bl g5 Keb&fon program
inMdduierapérates o erebjeeausef tot he process control system

to the user via the display neans. 62. A process

co ] r i

¢ orasfis ¥R ANA B Foeglt HERE RGN petibfera,
corificigding mgnigyreteesgoromationpl syst em substanti.ally as
described herein with reference to the draw ngs. 64.

A RiHAEFFRBE SoRlitPAB! HORNGOHEGkhRH With e préeds control
process control system substantially as described
herpsripheiatandef er ence to the drawi ngs. 65. A conputer
for use in a process control system substantially as
desgdfinBedarfe cehditivhg, ifr 8hpr asssristedt Wih direwiphgsasst bentrol
conputer in data and control conmmunication with a

pr C¥@RAEH e aut omation controller substantially as
descri bed herein with reference to the draw ngs. -45-
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reference to the drawi ngs, the applications program »
dper pisigeammablse asierpatien eantrelipr dipingmenarablgutensaiteh the

C I u [ esCk i | j, t ;
ro%%%@r'{'cé{ %rge pﬁtgggér g\?’\nh{r%ls%terg i ééé%‘?@ar{b%r with thé d?escrlt?ed
information and conditions defined by the user and operable to provide
information in respect of the process control system to the user via the

display means.

A process control system substantially as described herein with reference to

the drawings.

A method for configuring a process control system substantially as described

herein with reference to the drawings.

A programmable automation controller for use in a process control system

substantially as described herein with reference to the drawings.

A computer for use in a process control system substantially as described
herein with reference to the drawings, the computer in data and control
communication with a programmable automation controller substantially as

described herein with reference to the drawings.



-45 -

66. A computer readable medium having an applications program having a
configuration program module recorded thereon substantially as described
herein with reference to the drawings, the applications program operable to

be executed by a programmable automation controller substantially as
described herein with reference fo the drawings.



