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Rationalization of Plant Alarm Systems
Based on Plant Logging Data*

Fumitaka Higuchi

Abstract

Alarm systems are very important for automatically monitoring plant conditions
and attracting the attention of plant operators to significant changes that require
assessment or action. Alarms are annunciated to the operator when a process
measurement passes a defined alarm setting as it approaches a potentially unsafe
value. A poorly designed alarm system causes nuisance alarms, standing alarms,
and alarm flooding and can even result in incidents or accidents. First, a new
questionnaire method is proposed for evaluating an alarm system by considering
eight characteristics of a good alarm, namely that it be relevant, unique, timely,
prioritized, understandable, diagnostic, advisory, and focusing. A questionnaire
was issued to plant operators of an ethylene plant. It was observed that evaluation
results changed according to the operation experience of the operators. Next, a “top
ten” approach was applied to plant logging data. When the ratio of each alarm on
the top ten worst alarm list was very small, it became difficult to achieve any
further effective improvement. Finally, an event correlation analysis was performed
on alarm data at an Idemitsu Kosan ethylene plant in Japan to reduce the number of
plant alarms. This data mining method detects statistical similarities among
discrete occurrences of alarms or operations. By grouping correlated events on the
basis of the degree of similarity, a policy for reducing alarms can be designed more

easily than by analyzing individual alarms and operations. By using an event



correlation analysis, the event data of alarms and the operations of the ethylene
plant were divided into a limited number of groups. The results of the analysis were
helpful for identifying unnecessary alarms, such as sequential alarms, buried in a
lot of noisy plant data. This data mining method is useful for reducing the number

of alarms.

Keywords:
Alarm system, event correlation analysis, ethylene plant, top 10 approach, alarm

reduction

.*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0861016, February 17, 2011.
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V5 Acetylene absorber
Vo6 Ethylene fractionator
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A% Propylene fractionator
V9 Debutanizer
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33 RISV PADOERBER

HOEBLE O F ISR - Ak 77 > FTiE, 1990 EREBEL LD vy T 10 T
B—FafhE L7 7 — AHIEIEENC B A T & 72, 2006 F£0O T T — L FE AR DL
Z ¥ 3-512779, EEMUA 2548/~ 3 5 8 I 1 B/10 70 O HKHEZ 2 L TV 2R 0 EEE 78
KDDL ND, 77 —2BBLZNT T ME, @HE, 77— LARERK
WENWKFB T T v o, BEFEOERRHEBEIITRbNIEETH S,

Monthly Overall Average Alarm Rate per Operator
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4‘1_,(; 40 - for Normal Operatl?ns
o <1 alarm / 10 min
g 30
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< N 0 0 < M < N © & T N MO M M O © WL - &N — MO N M <+ - O = - — &N 0 N~ N -
Plant ID

X 3-5 HEBE T T > MBI 57 7 — A3 ARBL(2006 4F)

TFLUTT U MEDEMRELE LT, 7T — LHIBIEENICEAM A ZR R LK 3-6
R T AFBI N L LT 7 7 — 23K 23 1A LT D 2 Enbhd,
WHT, 77— ENEMLTWLEIRH LN, ZNIET T FOREL T v
vy RO A= T v TICELDLEDTHDL, =T L7 T2 hTHE, 2003 4
Fy 7107 7a—=FIZ K57 7 — LHIEGEE) 2 AREEIICBR M L7, T DR H. 2006
AT FE T 7 — 23 AHK 2 BI/10 xR Lz, Lo, Ok, B ER
LTWb, ZOEBKOZTF LTI bOT 7—A My 7 10D HAEEZM 3-7IC
AT, vy T 10O EFEFEIL20%RWEE 20D, by 710 2P LICHFICHHAATDH
REBRBEEDBFE LN ERDNDL, LIrL, 2F LTI DT 7 —A%E
400X, EEMUA 232 R L CWHEFKF 1[E/10 30K 25 TH Y . S 6RL5LEN
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BELENTWDLZ ERDbND,

IFLUTSUMD AFEHTS—LFEH$ (200356 A —20094E37)
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03/6 03/12 04/6 04/12 05/6 05/12 06/6 06/12 07/6 07/12 08/6 08/125'_:/)5]

3-6 TF LT T U NDT T — AREMHEHE

80.1% 19.9%

3-7 =F LTI OT T —A vy 710 HAFEQ2008 4 11 H)

34 F&EOH

Fy 7 10 770 —FOXIRBERET X 7ICKD4 0 MEIBIZ, 7
XU EMDOAXRY PO EERERBEOVHIHBER CTIIRTHD, L, RER
AR NOBIENESR EALOA X FDOEFRN TR - TL DI LN THIESD
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RBIFKTT 5, K373 Lo, EMLI0METOT T —LA4 X FOHEAERNRN
20%FREICRD L DAY FEHIHTEZLE LTS, BIEOA N2 MR
ZxE T D HIBN BIERERN T, 7 7 — AHIBIE B 2MER T 5, iz, Bilo A~
FNBTETTIE, ZOAXR SBRFEAELIRARRKZ RO 52 & LWEAEN
HbH, K3-8ICK3-5DEI2TTL DT T —AEBRIEORERNZ T, X 3-8
MH, T T — LR BRERAE L ORIZIZIM O OFMBEMELNHE TE S, LN o
T 77— 24X PEBEFEARVPESBELCHAT D L0 b =R L2H
BN, ARV MRAEAORARKREZ RO 5 ERRHICRD EHFHSNG,

EEMUA MZEL TV HEIEMDOEEZRE T 5720121, EROME A DA N
MZEBLIE MYy 107 70 —FEDOHETMA T HIZRT 77— LHIEFIEN G
BEThD,

30
Frequencies of Alarms

20 r

10 r

Event Rate (/10 min.)
)

20

‘ ‘ Frequencies of Touch Operations

30

11 11/2 11/3 11/4 11/5

X 3-8E12 7T > bDT T — A L EBAEDIRA NN
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4. AR MEBEBITICKE 57 5 —LHIE

B/ 7 7 —AHIRKFIEE LT, BIMOA XU MIEBRBT 2O TIHERL, BFBT
HEBDA R bR N—T L, FA—THATHIE T2 EXL, S —
TRICEENDAXNY MHOBEBRERHRDLZ LT, ZRHDOA X EBFEE LR
AFRBRDTFRFT L e d, HxDA X FNORABOEFEMMELTH, Zr—
TERELLTOERFENRETE, HIEZRITE 2D, Ty 7107 7 r—F)
TIX, BERIE T XL T VA NET T—L AR N EBIEAL X2 FHNZIER LT
Wiz, T —ALAXY MEBIEA XY FOMICHBEBEFR L Z N TFHRIND
W, T T —b ARV FEEFEAXRVFERFIETICELDTIV—=TT D, KE
T, AR FHOBEBEICKESL 7522 Y VT FETHDHA N2 FABEBT %
HW 27 7 — AHIEPIC ST 5,

4.1 4R ~EBEBTIE

A R NBBIMRAT & X, BEEIC R AT DA RN N EZORARMND R DA X
YET—ZDOMEMIETH D,

AR MHBEMT TIE, £TT7 728 ENOORAERFA LTk LT A X
YT T —=8% 01T —F si(lICEHRT D (K 4-1), A X2 b iH To+ (k-1)At &
To+ kAt OFIZHAE LT L & s =1, BAELRZVWE X s((b)=0ET5H, 22T, T,
XA X M T — X OFEERHBIFEL, AtlZ 1 AT v 7 ORERIECTH 5,

BALT Thmb L&D, ZOoDAX ik jOMHBEMBEBIE cjim)iE. (1)
XLTEHEATE D,

T/ Nt—m
¢, (m)= 2.5, (ms,(n+m)  0<m<K
T (D
¢;;(=m) —K<m<0

T KA A LT O ERE, TIXA X bl T —2OmaM<d b, c\iim)
DOFFBI K 42 18T, cy(m)B, BAREEMD EEDIA LT T H my', TD&
XOE% ¢y LT 5,

AR P i AWML THD LT DL, ZORRRAERE p; 1T, TLENLD
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RAEME p BLE O p, b QR TRD LN S,

A 2 T/At T /At
prrpj:FZSi(ﬂ)'ZSj(") )
n=l1 n=l1

FIRF R AETER py D+ S 0EE AR b i, jOMAFBEBE cj(m)D TRy
fi P(cij(m)=k)iX. Q)RDORT Y v ofiTciiBblans,

vie™

k!

3)

P(c;(m)=k)~

ZITo v /A I BT A AN i j O A cij(m)D WIFHE T H
D, HRXITLVRkDBEND,

v=T/At-p,; “)

ZOLE, TEOHHANDZ A LT T (-K<m<K)T ci(m)DS ¢ L BT 72 % HERIE,
RIS RD & 9 ic#»rn 507,

. 2K+1
P(cl.j(m)ZC;.‘—KSmSK);I— Zvle' (5)

=0

*
¢ -1

(5)ald. MALAR "o DA R R O EAEEKES TG OREND Y A 5T ST
i b L RDIERTH D)y DEBREL RNERDIEE . ZOMHRITNEL 2D,
CVRZEZZODA XN FOMNMEOIIELZZ DL, 1 NOEOEEREGIWTEIT
ODDAXY FOEPE (ERM) 2R ITHRIELART LN TE H(K4-3), £Z T,
A X2 b jRIOERE S; 1%, ()Xo Xy icERS D), HUE S, A REVIF
EL ARV i, jOMEBIBERITENY,

Sijzl—P(cy.(m)Zc;‘—KSmSK) (6)

TRTDO oD AXy FEOEHLEZG)RIZL > TRD, ENRZ T AZ2Y 7
TFETHLIREEMEEZHANT, A XV FHOBELEICESEAA RV 27 V—T
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b3 % (X 4-4), RFEEBEOREERIX, >0V —TICE8FEND5A4 XY MEHO
HUEOR/IMETER LIz, —2OA4 X2 FOBELESEUEOF A ED L X W
BUETHLEE, ZROHDAXNY NI~ TNV —FIZHhEIND,

Time Event
Event No. Tag No. Type
2008/11/01 00:12:34 Event1 H8516  Operation Time
2008/11/01 00:12:35 Event2 L2106 Alarm |:> Eventi s; [0[1]o]1]oJo]1]o]1]o]1]o]o]1]0]
H—I

2008/11/01 00:12:56  Event1 H8516  Operation At

2008/11/01 00:21:05 Event3  F7603 Operation Eventj s; [o[1T1]1]1]oJoJo]1]o]o]o]o]1]0]
!

2008/11/01 00:23:22 Event2 L2106 Alarm Lagm

2008/11/01 00:31:19  Event2 L2106 Alarm
2008/11/01 00:35:23 Event1 H8516  Operation
2008/11/01 00:40:55 Event3 F7603  Operation

X 4-1 AR bR TTFT—=FDONAF Y —F —F~DEH

Cross correlation ¢ ;(m)
A

Max. correlation ¢ ;* -~

0 my Lag m

X 4-2 A8 A FH BE BE 2K
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Max correlation

Similarity

Probability distribution

Pair- wise Similarities

4-3 FALLE O E 5%

Event1 | Event2 | Event3 | Event4
Event1 100 99.9 34.7 67.9
Event2 - 100 78.1 53.4
Event3 - - 100 95.8
Event4 - - - 100

4-4 P EIZESLS 792K ) 0

%
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Threshold
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Event2 Event3 Event4
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42 AR FEBEBINICKATEAARY FOHE
A Xy MBI X S =T ENTA R NEERBIT T 2T, UFD
FORFREAL R FOWENREZOND,

(1) H$ET 7 — A
Ffl— 27— RNICEEDT 7= AR EREENTVWDHEE, ZNHDT T
— LA XY NMIEET T L THhHDLEZEXAOND, HE{T T —LEIX, —DD
BRI L CHEE L CRAET LT I —LHETHY, 77 —ART T— AL
NDT T =T A XV —=ZICHRARERE G Z20E0 0 7T —2hPKkD
JRRE 7%, HEHT 7 —2F, TI—LREMARETZ &L THIRTE 5,

(2) ETHEAE
W=7 NV—TICEENLBEARN FHEPEMICRET D EE, 2D DO
EA Ry MHEEZERBIECHL EEZDOND, EREBEEX, BEOBEICX
DHIM TE 5, ERBEICHBEL CRAET LT 7 — L4 X2 M, ERERIER
27 7 —LAREEEABEE T LHZ L THIRTE %,

3) RET T — LAk« JLEEE
W= 2N —TRHNIZT T —bAXRNOHBDEFEND & E, MISEENLE LW
ARET T —LTHLARELRE W, RET T —LAThONITHITE 5, 1,
BAEOHB DA Xy ME, BIEARMZAMKICL, IEMNRBETOLITHIE TE
D, —H. T TR fEDRW MLy FHEEHHFOEMRMERICERNT2H50TH
X, RBEZIS L TH R T 7 —2REFORMEZITR O,

43 F&EH

I T 7 —LHIEFIELS LT, EROBEMA N FTERLS, A2 FEOHH
BICEB LT, AR N2V — B 73T 54X MEABETFIEICOOTEPIL
Too LU A X b BEMEAT 00 3 6 R O S BT S L I3/ 7 5
YRMIRESNTEBY ., AWK - Ak 277 FEORMT T FTOT 7 —
LI R ITRAETE TRV, RETIE, AMLFORREHE ST N ThHDHF
LT MITA X M EBIRAT 2w L 7oA R 2 R
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5. ANV FEBEBITOIFLOTSIV FADER

X 5-112, 20084 11 H1HEM»H 1IHSHDO S HEIC, =F L 77 hTHA
L7Z10min 720 7 T — L EBIEO A X MNEEHKERT, 77 71T LI,
T T AR NOREBEIZIE—NHY, FOKRKIMEIE 10 min H720 20
[FILL B & EEMUA OB A BT A 2 (GEF @R O ¥ T T — L3 AE%0E 10 min I
1H) ZRESHEATWD, ZOZ DL, ZF LTI MNMIBITDHT 7 — LH|
WOLEERDNE, LML, M3-7IZRT LI, 77—20 by 7 10 HHEERN
Tz, by 7107 7 e —FIZL 57 77— AT R TIE RV, KETIE,
ARy MABEBTZ =T LTI hon s T — 2 C#A L. T ORI ERET
2o

30

Frequencies of Alarms

\
)
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o
T

£
=
=) 0
B 10 -
& :
5 20 |
> |
m |
30 !
|
40 | Frequencies of Touch Operations
|
50 1
11/1 11/2 11/3 11/4 11/5

X 5-1 =F LT T DT T —5EEBEORAERN

50 BAREDARY FT—4

A Ry NFHBRAT A AW R E AR T T — A8 X O EEO BT kIS 3 D A ok
ERAET D720, = F LTI D1 r ApDA Ry ba s F—224 X b
BT 2 @A Lz, A X has7—2 2%, 177 BEOA X bREER, A
N2k ORRFEARIEIL 51640 11 TH - 7,

AR B 10N ETOT T —LA4 X bBLOERIEA RNV M EE 5-1IZRT,
KPDOA Ry ML, WL LU RREGROBEOMAGDEIC Lo TRB L
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72(K 2-1, % 22 28), BAERKEA 10MLEFTOT T —oA4 2 MREERKDOA
X 6456 [a], BAEA N RREAEREKOGFHE 4895 BT, BIKD A N hFEAEIEL

IXTDEGIEENEN 12.5%, 9.5% Tholz, A X2 MBI O/NT 2 — &
X, At=10min., K=3, A2 MHOEBMEOFEHFEDO L ZWEE LT 0.995
R,

#%5-1 FAL10PREDT 5 — A & #HfE

Number of
Number of
Rank Tag Rank Tag operation
alarm events

events
1 Ul-Pressl 2319 1 G1-Powerl 545
2 Ul-Flowl 1193 2 V2-Flowl1 541
3 V2-Levell 938 3 H4-Pressl 531
4 V8-Levell 451 4 H1-Pressl 508
5 V5-Ratiol 392 5 V1-Flowl 493
6 H6-0, 316 6 H6-0, 481
7 H7-Flow1 222 7 V2-Levell 456
8 H2-0, 210 8 V2-Flow2 452
9 H1-0, 209 9 H5-Press1 446
10 H2-Flow1 206 10 V2-Templ 442

52 BMTHEREER

(1) £ X2 b7 L—T{HER

A XY MHBEMTICL VAR b T =252 7 V=L LTofER. 1771 FEO

ARV SR 65T DT N—TICHEENTZ, TV —TICEHEENDA X N DOFEAEE
BN ZNEM 10 7V —T 2K 52107, RPZIEZ, I —TTLDT 77— A

AR MBROEIEA RN FORBERK, 77— A4 X FBRLOEBIEA NV B

OO, IV—TICEGENDIA RN M bBEETIMBRLE2E LT,
EML 10 7V —=TIW2EENDA XY NORIFEAERBUL 16420 BT, X TDOA X

56



kORI A EEL 51640 B X T 2 FA1E 31.8% ThH-o7=, Zhid, £ 5-1 12T Lk
AL 10 fETDOT T — b A X2 MEABBORA X MEARZICTT 2E G
(12.5%) DFJ 2.5 %, EAL 10 fLE TOENEA N0 M RARB DO A N2 h AR
Bizxt 728G (9.5%) O 33[BTHDL, 2O Ehb, A2 MABEMITIC X
HARFEA X NOBIBHEORm I BB D, RIZ, B 10 ETOE TV —T
MO T D,

#£52 vy 710U —RA RN L —F Y R K

Gr.No. Number of events Number of tags Related
Total Alarm Operation Total Alarm Operation unit
1 4,198 0 4,198 15 0 15 V2
2 3,570 3,570 0 3 3 0 Ul
3 1,314 0 1,314 8 0 8 HS8
4 1,223 83 1,140 10 4 6 H4
5 1,158 47 1,111 5 1 4 H6
6 1,072 141 931 13 7 6 GI1,DI,KI
7 1,034 213 821 9 4 5 H2-4,7
8 1,003 0 1,003 4 0 4 Vo6
9 938 938 0 1 1 0 V2
10 910 62 848 5 1 4 -

2) T N—T Do Hr

ARy MRBEMRITIZ Z » THOE I N EAL 10 70— IO W TR AR 2 FE/M
WO Lzl VD7 NV —TICEEND ISHEBEOA X FONREZF 5-312RT,
HHIZIZ AN M BEREK HAx DA X NBEAEBDT % o TIAN 2R T,
B BTN —TIZEEND ISFEEOA XY NI TR THRIEAS R R THo 72,15
ARUPEDIHARY N EORAERBT X 7 10 EURICEEND A R b
X 3FEBEOH T, RO T % ZIZHS L FIETITHIEXI G & 725701 X
YRR REEEEL TV D,

57



FE53TU—A NI V=T DNER

No. Tag Number of events Worst tag rank
Total Alarm Operation Alarm Operation

1 V2-Flow1 541 0 541 - 1

2 V2-Flow2 493 0 493 - 5

3 V2-Levell 456 0 456 - 9

4 V2-Flow3 452 0 452 - 10
5 V2-Templ 442 0 442 - 11
6  V2-Level2 401 0 401 - 14
7 V2-Flow4 265 0 265 - 29
8 V2-Flow5 200 0 200 - 46
9 V2-Level3 191 0 191 - 52
10 V2-Level4 185 0 185 - 57
11 V2-Level5 153 0 153 - 72
12 V2-Level6 152 0 152 - 74
13 V2-Tevel2 125 0 125 - 103
14 V2-Level7 84 0 84 - 136
15 V2-Switchl 58 0 58 - 185

AR NAMPDL ZDTNV—TIZEEND A X FiF2E V2(Quench water tower)
BB LT Z el SR, ARV NOREZAI VT ENMBIFOT a—%
MBI OBBRERASTERER, S04 RN FBAK 52T I HRIFEOT
a—F U 7B EFRHMLTHERELTVD Z ML, SOHICHIEA Y b2t
LSHANTEELE A RSBIRLEISHEOA XY MEIT a—F 0 FiEO —#HO/E
¥(EThHrZ ERbholt, HEFEOTIRICHD V2 T, 72 —F v VB EDORIR
CHRARKEDNKRELEHT S, Ta—F 0 ZJHHICHEY LT V2 ICEFRET A
YENBRZHRAETLZERIL, EEBICLD V2 EZELROTLDORISERIETH D Z &
Wbhole, T7a—xr Z7EELIT, B Z®mIE TS 20T = — 7 NEEIC
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T I2RBEa— 7 2BRETHEET, —DOOHMBEZ LK 3 BB O THE
il TWb, FEEAEZ By L, a—22RECLVBRET D,

800
_ 700 r N © Decoking operation
>
< 600 [
~N
§ 900
®
o 400
(o}
(o)
5300 |
2
€ 200 r
3
b=
~ 4 @ %@%@ g g @
0 | @\ \@\D\DQ \ \El\l:l H:HD\ | \D\D\D\:ﬂ | | | \D\.:n\n:n
— ™ [Ie] (2] Tp] (=2} — (4] o r~ (=2} —
N N N S - v— - - - N N N N N ™
S © @ s T T T T T I g I I ¥ 2 lday]
[ee) (e} o] o] [ee) [ee) o] [ee) [ee) [ee) (e}
522 Ik B 7 Vv —T O ESH E T a—% v 7 HE
FARIZ, B3SN, BIMNOITN—TIZEENDIAR VO BIFOT a—F

TEEICHET 28BIEAN XV FBEIOT I —2 ARV N THOHZ EDR DT, &
fRIFOT a—x v ZICE T 5 8EA NV MuX, =F L 7T N TRAT IR
BIEA N ORI 30% % 50D, 2 A NOMBENS, S o7 3 —F% 0 JEE
EELICHEL LEET 522 L IXTERVWR, 207 — X ITEERDIEXHA
WK A MR AT DB O RMET — 2 LD, Flo, Ta—F U EEICERT LT 7
—ALANRY IR ERERAEALTHWDLZE LML, Ta—F JEERICHAEL
FEEAEDT T —2FT a—F U JEERUADOHOBHODICRES N D
DT, Ta—FV TEERIZFIAERT I —LTHDH, ZNET, Ta—F U 71E
Lo TEDEIRT TR EORBREOHETEAL TV INHEETE TR
Mmolz, Ta—FV JHREPICINODOT I—LOFEHMHMELE T L LT, 2
NWODAET Z—LEZHIBTEDLZ &N bhoT,

F2MDOITN—TIZEENDARY METARTT T =24 hT, 2E UL (H
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TEEE) ICHELTWD, ZV—7WNIZT 77— A Xy MG T H8AEA X2 B
WIRNWZ MG, RET T =LA ThDLAREEREV, ZNb6D7 7 —b%iE LM
NIFER, WMAKREOEELEBEZRRNE T HF XXV 7T 7 —LTHLI END
mole, FxZ V7T I —0LiT, BREERZEORRER TR RS 7 —
LT, BT DRI ARNL—Z I L DMREAERT DDA —FDAHIIR
TV, BEEOT I ME, SWIEBKIBOTLOHEAOWKEZMEERT 2 ERE I OR
RFETEEINTWD, TOED, WRKROEMIIEIVTFY¥Z Y I T 7 —0%
HAELLTW, FY¥F VT T T—=0F, Z4NVZ2 ) TFEO—FTHL~AF
VﬁKioTﬂﬁf%:kﬁ?%émkVxﬁyﬁkﬁ\ﬁ*®7§~A4Nyh
PRI CRMEBEREZBOVBELEZEEIC, ROCEELET 7—LE2RNT
AR —=FIZT 7 —LEREBRMICEBEELRNFIETHDL, BRBRLET 7— 4%
BT ERZ LT HHETHLIIZOEBRLTHWARLERH LN, AL —4 %
T I —LDWKINGTFLENRFETH D,

FBYNDITN—TIZEENDA N MIT R THERIEA X MT, 2EE Ve (=F L
CRERE) ICBEE L TWD, V6o TIE, BTEHALORE T TF L O —HEEKD L EH
L, ZVEZWA - RILLEET 2, BIMIT NV —TIZEENDLEIEA N2 M,
ARSI e DL E T BT 2 FE B O 2R TSRS T D 72D ITAT 5 R ff & N
SHLHMAFAEBIETH D Z EBbhote, HMHRERED FIHIZEALTE S
DTHH, KAV MIBELICXZVHIBTE 5,

HONLD T N— T2, #iE V2 (Quench water tower) ([ZBT 257 7 — A4 X
R —FEEZ T EEN TV, 207 7 —5A X2 MIRIGT DEEA X2 M Tk
EiD 7N =TI EENTNT, KT 7 —LANFRT DR T TITLERBEAENFE
ESNTWDZERNDhole, BIMNDIN—TEHFEINO T V—TIZEENDA
Ry MNHOBEBEIXRE LT b DD, LEWE (0.995) XV /NI holizdilz L
— N EEINTEEEZOND, ZTOT T—LEIARET T — A ELHE LT,
BIOMLD T NV—T1F, T a—F 0 TEECERT 270 —7T, —O D5 RIF O #
YEA Ny b & RSRIFICHET DT T —b AR M EBIEARVIREER TV,
AR MNHIZERIZH D bOD, MOBMEIFOT a—x% 0 JHERICEHT 54~ b
MDA TWRWleD, KINLV—TDOA Xy MERIIA o EHIELZ, TR T
T — LHIBE O X BITIL 72 B e hr o T2,

RS2DK I N—TFE S EHNT 428 TR LIEAREA X2 ORI
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L. UToL IZpEan,

(DEET T —2 12,9
@ﬁﬁiﬁ§£ :1,3,4,5,6,7,8
)T ET Lo UERE S L

53 77— LHEIBOEE

AR MABMENT 2 W LR R. DO T 3 — % o ZEEICEET 5 7L —
TRt SR, Ta—F o TRECEBLOI NV - OFEED AL
. HEMLIZAES TlEewv, 77— 5 - BAEHIE A~ O BGE 2 OB MR L, F2ATR
DHSELER L CRET D, R TIE., BRI @228 6 fid 7 Lv—7F
2D BT,
FBONDITN—TIZEENDIARY PONREK 5-3CR-T, 274 L0, Zh
BDOA Ny MIERE Gl (FAZ—E ), DI (BAEE), KI e 222 v 7)
CRHEST LN, AXVINORREZAI VT EFLIHANTEHEE, 2n
DAXN IRFEHMLTHEAELTNDZ E BEOX A I EE 1~2E{THLLS
Z—E 7 L— ROWHENER GEEFMER) HHCHIET 2B bhotzc, T Z
T, BHEIXBVATLZHAVWTY -7 L— FEEEEO AL, hiElEET O
T LAEHBEHOBBMAEREEIT o, ZORRE, S —T 6 ICEHEENDHBIMEL N
Y FDOFAEEEE 99%. T T — LA N2 b OFAERK A 68%HIHT DH I LN TE T,
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Number of Events

No. Tag No. - Generation Pattern of events
Alarm _ Operation
1 G1-Power1 545 + + + + + + T T T
2 G1-Flowl 265 + + + + + + + + +
3 D1-Flow1 56 ++ + + 4 H o+ + O+t + +
4 G1-Templ 55 A4 b o Rttt + ++
5 G1-Temp?2 30 + +EH +H m
6 G1-Switchl 25 + + + + + + + + +
7 _G1-Switch2 20 + + + + + + + + +
8 G1-Switch3 20 + + + + + + + + +
9 G1-Messagel 18 + + + + + + + T n
10 G1-Temp3 15 + + + + + + + T n
11 K1-Anal 10 + + + ++ 4+ + + + +
12 D1-Anal 7 + + + ++ O+ +
13 G1-Temp4 6 + + + + + I
Total 141 931 < 1 Month >
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5

IEsz| 2454, 75—LA  [|09/01[09/02|09/03|09/04/09/05 --- |09/28|09/29|09/30|TOTAL|%
1]PP404, HI 13 10 21 1 20 562 | 5.7%
2|HL223, HI 12 14 5 26 16 27 16| 441 ] 10.3%
3|RP227, HI 1 56 3 1 1 5 11 414 | 14.5%
4]PP234, HI 23 307 | 17.6%
5|HF207, HI 2 42 21 49 23 1 32| 304 20.7%
6|RP210, MLO 11 10 6 6 16 9 11 10 302 | 23.8%
7HL223, LO 34 17 19 11 7 176 25.6%
8|RF2513, LO 14 2 4 6 4 2 3| 175] 27.4%
9|RF2511, LO 13 2 3 3 3 5 2 3| 169] 29.1%

10|RF2509, LO 12 1 4 2 3 4 2 3| 162 ] 30.8%
11|RP115, HI 6 10 1 1 14 1| 155 32.4%
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