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2-IN-1-0UT - DIFFERENTIAL - PRESSURE - LEVEL - THRU - SENSOR

¥

ANALYTICAL - THRU - SENSOR

LEVEL - THRU - SENSOR

TEMPERATURE - THRU - SENSOR
TEMPERATURE - DIFFERENTIAL - THRU - SENSOR
PRESSURE - THRU - SENSOR

FLOW - THRU - SENSOR

N
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DELAY

TRACE THIS?

Py

A

Y

E5—=3 [CON®MER (@it yy—)

@

(3

I CON® ATTRIBUTES(B#:)

(DETBRLIZBICONICIE, BEA > sENTX
50 RICRET AL -NLICBVWTIDI CONAFAT 5B
ENBOTHRELNE, BHEOER LD AEKRICFTT,

a. TAG NAME
ICONIRDUONBEAHTHD, L—NicbunT

DEHREHEMAT S,

b. ENGINEERING UNIT
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J—ik, if+ « « then Jb— ), whenever —JL, let J—
MR sinulate V=M S 15,

PICONZBULT, V—LVOBGHIXRZEEEATRSBAP I
CONW@, ZOBETA VI —T /574 TEANTELEGEE
TR BEHD, AXRLV—FE, T LN ->Tw o AXiEF—F
—Ficky, HBRADL, V- LE2BELTITLENTZ 3,

XIV— LX)

V=i, —RIV—=NVEZRIL—NICHIFIONE, —RIL—
VEEDODLV—LVOBHICIVEDSNILBETRIELERS
N3, XZIRV—Jbid, —RLV—LINST 754 T{LENLTHE
HEh3bL0TEZhEGNEEHETERINBIERL L,
L7754 7LD BR., 22 EHDONLEETRIELEADL

AfETH B,
B[] #E iR & R HER

HRICRID2EBEOHERNDHS, PICONRIOEG %
BHTZ5,

—®IV— a FEDOKMERGTLLE thenLAF) A TRUIE & 78
fBE, kU — b % FOCUS ZOftick 7 774 7{Ld
Bs M=l b ld. ZORBERTL—LL.OERELELLT
Wb, SOHBL—L b, WEHIN, ZOFERMN TRIE TH
. V=) b, OREEMN TRIE &5, INEEEOD if-
« o« then L= LTET &,

a. if A,= 100 DEG-F then focus on HOT

UNIT & HOT TRE B3 -0
b,. if COLUMN-HIGH then message "CHECK COLUMN™
b.. if B, = 120 DEG-F then conclude COLUMN-HIGH

El5,
(1) if then W —Jb

TTIR(QDEATERTOVEN, TOV—ViEF—&RL—,
ZRV=IVEEICHVEENTEZ, if & then DAL &K
. then D#ET 7 ¥ a VE LIRS,

S48k CONDITION NAME, NUMERIC VARIABLE ZA(Ef
T35, ZOhciE TAC NAME B b&Eh3, X, 20T
t& LOG, SORT, EXP, abs, +, —, k, / REOKERER
U, CONDITION D REEEMNTFETH 3,

¥ric CONDITION NAME &, (OB THRLU 22D U — L
iC & BEER%E CONDITION & L CTERTZ 55, TAG NAME &
BRI TIET4 74 v bOTRINERS S, &
ITHVLDRERZUMF LRIV,

Tr7vaviE, 3BEICATONE, LG,

a. T I—h, AuvE—VE FLATVULICETTLE
2EHBELLOD,

b. BOZRAL-NETIT4TITELD, COEE%
HTE3L— LT P E2—bTHEFLEEHELER,

c. ZKHID CONDITON 2fhD V- VTHEHATZS12DD
CONCLUDE, (CONCLUDE (%, CONDITION > & icEH kT
B, HEOLDESHONIETIELL,)
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CDN—=)iE if-then V= LDHEELLTHZ LD T,
E%ﬁ\ﬁwﬁw%T%TTéE®f§O\~&»—»u®
HERATETSH 3,

whenever t, varies by 20 dig-f
if increase then
if decrease then

tDEAE20 deg-F LML HBE. b LEFEAL
ftL 75, if increase then @ then LliicE® Shit7
7vavEEDE, XbLAFEOESE., if decrease then
@ then DIk & 55,

%m%ﬁmfétwmﬁﬁﬁWMwuﬂowpf@¢b@)
REDOSNFEHLRE EEBITEE208IFESTO
ERNF LB ELLE, X, D= )VTRED 3 >DE
EEBELTHVIENTX 3,

a. new-value : HFL LG,

b. old-value : —oRTOEHEEH,
c. delta-time : old-value 2 5 new-value ANEEX
N3 TcoORRY,

whenever W — VO BELK S5 -5 1o 4,

t

PS5 -5 WHENEVERWL—J

(3) let W—n

:@»—»u\ﬁm‘:y¥4vayﬁvﬁﬁ%%ﬁﬁz‘
ny¥4vayguﬁéﬁiéw—»ﬁﬁéo

LET CONDITION CAUTION = (T100-T200)/2 > 2.0 deg-C
if CAUTION then message "CAUTION TEMP OF T100 AND T200”

LET VARIABLE WATER-TEMP = T110
if WATER-TEMP < 50 then ACTIVATE CHECK-HEATER

(4) simulate W— )

COL—NE, BESHV-NVEYIab-vave-
F@ﬁ#?%é\ﬂ%kﬁévs;v—vgy?étbﬁm
5., X, AMHLEK LERAETS 3,

SIMULATE T100 WITH ¥AVE(a,b,c,d,e)
a : HEEE
b : AL
¢ : EZEADY A 7 LERRY
d: BEOERMH AV H—F, Jaxyp,
SOV REE)
e : /4 X{#E
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3. =)D ATTRIBUTES(B#)

N—NVOBHEEEN—NICHhBOT 23 OoNBZEICH>TWVAE
A, LET, SIMULATE V= NVicREBICHKHEZIR VW, BHEOAHBEE
A RICTT,

SCAN INTERVAL : —%IL— LD BH I 1 5B
1T 18iclE
3600 : I BefEict =

ALERT INTERVAL : @O V=S T V2 574 FiCE¥NEEESED L
—VABERINZERE., LT &IV —
JICER.

ACTIVATION PRIORITY : ACTIVATE V—Nick-TT 774 71k
SNBDONFTA—F LB,

ASSOCIATED PROCESS UNIT : FOCUS v —Nickb, 77574 71k
SHhBERDONTA—F LILE,

PROBLEM ADDRESSED : AL — )T, REHXEHEL LS LT 5
EDY 47X, SUSPECT v—ick 97 >
T4 TILENBRONRFT A —F L1 3B,
REASONS FOR RULE : AV — VDO HFEEEH,

AUTHORS : AL — VO HIEESL,

LATEST CHANGE : AL — LA BRBICEEIN-HE, CNIZEH
Bickey FEN 3B, '

TRACE THIS? : ALV —ANBRHINWILEE RO ML —20D
g,

COBICEREICR, V=LA vy =), ZRL-NICBT
577574 TDINT A —F T COMMENT W &E&ETh TV 3,

4. EOfh

/ 3 o]~ /
N\ : ARS e | J L~ [
g / /

* _DEADBAND

BEEO if-then L—icBVT, 2V —noDANEE S
ZEEEETEHEE, B/ —tkoT/ A XNBVES, 2%
POEANZVIGERE, BN LT IHBENERICITRALRVIE
&5 %, =T, DEADBAND 2R L. COBKIESICHT S
WHEEENS,

if Ts>270 deg-f with deadband 10 deg-f then alarm
" Temperature in furnace 7 is excessive.”

rOBITE, Ts ODEMN 215° FEARILOIEDZKETIZ.
TRUE @RSV, bL, TOLMBEHEHAN TRIE ¢720(Ts OE
2N 215° FRLEEIRS)EZEDHBENETLTSH, 265° FLUTIC
ROSKBOMEYD, TRUE DRENE L,

X ATy T eTrurvay

TavRe¥A4F Iy JICERBT R LD, TutXBEILED
BReAT v 7URLVEBREL, CORXRF v ZFURLELEHELT
W—I)VHAT/RIENTZX 3B,
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TR->THREN, Tav¥ZANOATHEDEHICEL, ARED
BOABTEYTAI A F4F 19y TFRN—F - V2
FLNAKRETHLELAEBOILETLEEZ S,
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Knowledge base frame hierarchy
ICON
UNIT-NAME
PLANT-EQUIPMENT
PROCESS-EQUIPMENT
PROCESS-CONTROL
EEEDBACK-CONTROLLER
1-IN-1-OUT-FEEDBACK~CONTROLLER
2-IN-1-0OUT-EFEEDBACK-CONTROLLER
PROCESS-ACTUATCR
PUMP
MANUAL -PUMP
ON-OEE -MANUAL -PUMP
VARIABLE-MANUAL-PUMP
CENTRIFUGAL-VARIABLE -MANUAL -PUMP
CONSTANT -DISPLACEMENT -VARIABLE -MANUAL -PUMP
COMPUTER -PUMP
ON-CEE -COMPUTER -PUMP
VARIABLE-COMPUTER-PUMP
CENTRIFUGAL-VARIABLE-COMPUTER -PUMP
CONSTANT -DISPLACEMENT -VARIABLE-COMPUTER -PUMP
VALVE
CONTROL-VALVE
ON-OFf -CONTROL-VALVE
VARIABLE-CONTROL-VALVE
LINEAR-VARIABLE-CONTROL-VALVE
EQUAL -PERCENTAGE -VARIABLE -CONTROL -VALVE
MANUAL-VALVE
ON-OEE -MANUAL-VALVE
VARIABLE-MANUAL-VALVE
LINEAR-VARIABLE-MANUAL-VALVE
EQUAL -PERCENTAGE -VARIABLE -MANUAL -VALVE
PROCESS-HOLD
MATERIAL-SOURCE
MATERIAL-SINK
MIXED-TANK
ONE - INPUT-MIXED-TANK
TWO-INPUT-MIXED-TANK
THREE-INPUT-MIXED-TANK
FOUR-INPUT-MIXED-TANK
ACCUMULATCR
SURGE-TANK
PROCESS-TRANSECRMATION-EQUIPMENT
EFURNACE
ONE-INPUT-ONE-OUTPUT-EURNACE
FOUR - INPUT-EOUR-OUTPUT -EURNACE
SEPARATION-EQUIPMENT
THERMAL -SEPARATION-EQUIPMENT
DISTILLATION-COLUMN
STILL
PIPE-STILL
MECHANICAL -SEPARATION-EQUIPMENT
FILTER

S
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|
W
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CLAY-EILTER-TOWER TEMPERATURE-PORT-SENSOR
REGENERATOR -EQUIPMENT THERMOCOUPLE - TEMPERATURE -PORT - SENSOR
WK ggammm-mm—smsm
METER - TEMPERATURE -PORT -
HEAT-TRANSEER-EQUIPMENT : m@mm-orsfmmzm-gggsgfzg&
LIQUID-TO-LIQUID-HEAT-XEER PRESSURE-PORT-SENSOR '
%&Hmm gggE-PRESSURE-PORT-SENSOR
ERENTIAL-PRESSURE- =
e - URE -PORT- SENSOR
FORCED-AIR-COOLER _ TEE
TRIM-COOLER INVERTED-TEE
INSTRUMENTATION-EQUIPMENT . MERGE-TEE
SENSOR - MERGE - INVERTED-TEE
THRU-PIPE-SENSOR MINUS-90-DEGREE-TEE
ANALYTICAL-THRU-SENSOR MINUS-90-DEGREE-MERGE-TEE
CHROMATOGRAPH-ANALYTICAL-THRU-SENSOR GM-ICONS
NAPH-CHROMATOGRAPH-ANALYTICAL-THRU-SENSOR GM-START
KERO-CHROMATOGRAPH-ANALYTICAL-THRU-SENSOR GM-STOP
LAGO-CHROMATOGRAPH-ANALYTICAL-THRU-SENSOR TIMER
NAGO-CHROMATOGRAPH-ANALYTICAL -THRU-SENSOR TABLE
STACK-ANALYZER-ANALYTICAL-THRU-SENSOR
OXYGEN-STACK-ANALYZFR -ANALYTICAL-THRU-SENSOR
CARBON-MONOXIDE-STACK-ANALYZFR-ANALYTICAL-THRU-SENSCR @
CALORIMETER-ANALYTICAL-THRU-SENSOR ‘
LEVEL-THRU-SENSCR
DIEEERENTIAL-PRESSURE-LEVEL-THRU-SENSOR
SONIC-LEVEL-THRU-SENSOR :
TEMPERATURE -THRU-SENSCR
THERMOCOUPLE - TEMPERATURE -THRU-SENSOR
RTD-TEMPERATURE -THRU-SENSCR
PYROMETER - TEMPERATURE - THRU-SENSOR
TEMPERATURE -DIFFERENTIAL -THRU-SENSOR
PRESSURE-THRU-SENSCR
GUAGE -PRESSURE -THRU-SENSCR
DIEEERENTIAL-PRESSURE-THRU-SENSCR
ELOW-THRU-SENSOR
MAGNETIC-ELOWMETER -ELOW-THRU-SENSOR
VORTEX-ELOWMETER -ELOW-THRU-SENSOR
DIFEERENTIAL-PRESSURE-ELOW-THRU-SENSOR
2-IN-1-OUT-THRU-PIPE-SENSOR
2-IN-1-OUT-LEVEL-THRU-SENSOR
2-IN-1-OUT-DIFFERENTIAL-PRESSURE-LEVEL-THRU-SENSOR
PORT-SENSCR
ANALYTICAL-PORT-SENSOR
CHROMATOGRAPH-ANALYTICAL-PORT-SENSOR
NAPH-CHRCMATOGRAPH-ANALYTICAL -PORT-SENSOR
KERO-CHROMATOGRAPH-ANALYTICAL-PORT-SENSOR
LAGO-CHROMATOGRAPH-ANALYTICAL -PORT-SENSOR
NAGO-CHROMATOGRAPH-ANALYTI CAL-PORT-SENSCR
STACK-ANALYZER-ANALYTICAL-PORT-SENSOR
OXYGEN-STACK-ANALYZEFR -ANALYTICAL -PORT-SENSOR
CARBON-MONOXIDE-STACK-ANALYZER -ANALYTICAL -PORT-SENSOR
CALORIMETER -ANALYTICAL-PORT-SENSOR
LEVEL-PORT-SENSOR
DIFFERENTIAL-PRESSURE-LEVEL-PORT-SENSCR
SONIC-LEVEL-PORT-SENSOR
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*t***t********'*******ﬁ*f'****ﬁt**t*tt*****'t*******'**wﬁt***ti*tt*****

* DEMO RULES FOR PICON . *
= REV. =-A- 2-AUG-85 *
*******t*t****t**t*****w********t***nt*n***t**t***i*****i************t*
****r'tw**************t****t*w**tt*****t***tt*****t****t*ﬁ*tt*t******tw
* Level 4 *
* FILE:LAMA:ONO;DEMO1.LISP#1 *

*********************i***!**ﬁt***tt*****tt*i*******i***t*ﬁ*******t****t

PRIMARY RULE
SCAN INTERVAL :100

if F101 < 30 bph then focus on GAS-INPUT

SECONDARY RULES
SECONDARY RULE 1
SCAN INTERVAL :NIL
ALERT INTZIRVAL :30
PRCCZSS UNIT $GAS-INPUT

if F100 < 20 bph then request
"LOW GAS INPUT FLCOW F100 = ##%* 3PH" with F100

SECONDARY RULE 2-1

SCAN INTERVAL :NIL
ALERT INTZRVAL :20
PRCCESS UNIT :GAS-INPUT

if TZMP-0F-INPUT-GAS then regquest
“LOW GAS INPUT TEMP T100 = =** DEG-F" with (T20d/2)

SECONCARY RULE 2-2

SCAN INTZRVAL :NIL
ALERT INTZRVAL :NIL
PICCESS UNIT Sk

let condition TZMP-JF-INPUT-GAS = T100/2 < 80
with deadtand 5

—_—___-.-.——---_—_..-.__-_—-—————--—————-——-—-———_-_--————-—------————-_-_—_-.
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TIMING SIMULATE FGOR DEMO1

simulate F107 with wave ( 20,15 .,333)

%

%

% simulate F130 with wave ( 25,10,555)
%

~ simulate T10C with wave ( 180,40,444)
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* DEMO RULZ3 FOR PICON
. REV. -A- 2-AUG-83
*******ti**********'**t**'*************t*******t*******ﬁ*t*****t**
****t**t*t*t**'****t**t*?t**ttk*'*'***t****t*w*'***"t*'**t*'****i
* LEVEL 2

. FILE:LAMA:ONC;DEMO2.LISPH1

P R e R R R s R T XL R 2SR SR 2R R RS RS 22 R R RS 2R R 2t Rt a2t a2t i )

PRIMARY RULEZ
SCAN INTERVAL :40

whenever F200 varies by 3 bph:

if increase then message "increase output of tower'

and diagncse GAS-INPUT;
if decrease then message "decrease output of tower'

and diagnose HZATER

SECONDARY RULES
SECONDARY RULE 1
SCAN INTERVAL :NIL
ALERT INTERVAL :NIL
PROCESS UNIT :GAS-INPUT

if F101 > SO0 bph then message
"high gas input f101 = *** boh" with F101

SZCONDARY RULZ 2

SCAN INTERVAL :NIL
ALERT INTZRVAL :NIL
PRTCZSS UNIT $HEATER

if T2930 < 160 deg-f then message
“heater temp is low T200 = *x* deg-f" with T20C

% TIMING SIMULATZ FC= D&EMO2

%

% simulate F200 with wave ( 10,7.5,478)
% simulate F101 with wave ( &5,9,395)

% simulate T200 with wave ( 175,31,743)
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" DEMO RULZS FOR PICON
% REV. -A- 2-AUG-25 .
**t********ﬁ*****i***ﬁ*'*****t***t*******i**'****t***f************t** -
**t*t******ﬁ*************i‘*****#****ttt******'tt***'**t************t*::
. LIVEL 3 x
* FILE:LAMA:CNO;DEMO3.LISP#1 .

********I'****'*******************t**********'*********"**I****'****
PRIMARY RULE 3
SCAN INTERVAL :80

if F200 < 25 bph with deadband 1 bph
th f
GAS-INPUT and focus on HEATZR . P

SECINDARY RULE 1-1

SCAN INTZRVAL :NIL
=7 ALERT INTZRVAL :NIL
PROCESS UNIT :GAS-INPUT

if FLOW-RATE-QF-5AS then message
"CHECK GAS INPUT FLCW RATZ"

S e e e e e e aa e oo - — - -—--—

SECONDARY RULE 1-2

SCAN INTERVAL :NIL
ALZRT INTERVAL :NIL
PRCCZSS UNIT B2 2 22N

if F101 < SO boh then conclude FLCW=-RATE-2F=-GAS
and message "FLOW RATE F101 = wwxx SPH" with F101

T m e am e oo o----
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SECINDARY RULS 1-3

SCAN INTERVAL sNIL
ALZRT INTSRVAL :NIL
PCCESS UNIT T xR

if F1CC < S5 oph then conclude FLOW-RATZ-CF-GAS
and message "FLOW RATE F100 = «xx §PY" with F100

SCfN INTERVAL :NIL
ALZIRT INTZRvVAL :NIL
PRCCEss uNIT tHEATER

if WATER-LC% or JATZR-T=up then message
"CHECZK TCWIX HZaT=3"

—




SECONDARY RULZ 2-2

SCAN INTSRVAL :NIL
ALZRT INTZRVAL :NIL
PRCCESS UNIT STk

if F201 < 70 bph then conclude WATSR-FLOW and message
“FLOW RATE OF WATZR F201 = =#* 8PH" with F201

SECIONDARY RULEZ 2-3

SCAN INTEZRVAL :NIL
ALZRT INTERVAL :NIL
PRCCESS UNIT IEE ek

if T200 < 160 deg-f then conclude WATER-TEMP and message

“TEMP GF WATER T200 = »#» DEG-F" with T200

ZZZZZZZZZZZZZZZZZZZZZZZZXZZZZZZZZXZZZZZZZZZZZZZZZZZZZZZZZZZZZ%ZZZZZZ%

%

% %
% TIMING SIMULATZ FOR DEMO3 %
% . %
% simulate F101 with wave ¢( 55,8,1234) “Z
% simulate F200 with wave ¢( 30,7.8,1543) %
% simulate 7100 with wave ( 60,10,860) %
% simulate F201 with wave ( 85,15.6,1987) A
% simulate T200 with wave ¢ 190,483,2000) %
7 %
ZZnZZZZZZZZZZXZ%ZZZZX%ZZZZXZZZZZZZZZZZZZZZZZZZZZZKZZZZZZ%ZZZZZZZZZZ%ZZ
i*tr******tu***i**t****t******************ttt****t*********************
i Ebinr o *

**tti***t*t**************************t***t***t"t****t**tw******t******

P



