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Abstract — The purpose of this study is to check the priority control status of the current operation process alarm by
comparing the priority of the alarm set up in PV high trip point, which is being installed and operated in the domestic
petrochemical industry, with the criteria presented in ISA 18.2 International Standard or EEMUA 191 Guidelines. In the
event of a process problem, excessively set high alarm is provided to the driver in a short period of time, making it
difficult to identify the alarm that needs to be handled first. As a result, it is likely that the operator will not be able to
carry out appropriate actions within the specified time frame, and many cases have been reported leading to unexpected
process shutdowns or process accidents. Therefore, this study aims to introduce international standards related to alarm
management and identify the level of alarm control used at the domestic petrochemical industry site to inform potential
risks that may occur in the petrochemical process of the national industrial complex in the future and suggest ways to
reduce risk factors. This paper was submitted to Professor Lee Inbeom’s retirement anniversary issue.
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* 1988 — Piper Alpha Oil Platform (North Sea)

* 1994 — Milford Haven Refinery (UK)

* 1998 — Esso Longford Gas Explosion (Australia)

* 2005 — Fire and Explosion at Texas City Refinery - BP
* 2005 — Fire at Buncefield Oil Depot
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Fig. 1. ISA 18.2 lifecycle model [5].

DISA (International Standards Association) =r#7+2 U ¥ 3]
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Fig. 2. Alarm response timeline [8].
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Table 1. Example annunciated alarm priority distribution[10]

Priority designation

Percentage distribution

3 Priorities : Low, Medium, High
4 Priorities : Low, Medium, High, Highest

~80% Low, ~15% medium, ~5% High
~80% Low, ~15% medium, ~5% High, ~ <1% Highest

Note The ~ <1% Highest Priority is sometimes used for a few alarms with severe consequences.

3. mfofl g Hel AT UH A Alarm M9
AEERL

3-1. H{W HFE 2[3t 7|=K|=

2 AT QFHE 722 RS A, 241 tAF complex©ll A
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Table 2. Example of alarm priority scoring table [12]

Sev. Con. None Low Medium High Emergency
Safety 0 25 75 100 300
Environmental 0 75 100 150 250
Financial 0 25 50 75 150
Table 3. Example urgency multiplier table [13]
Time available Priority Multiplier

(in minutes for
effective action)

(Urgency-only
priority assignment)

(multiplies consequence
severity values)

<3 Emergency 1.4
>3but< 10 High 12
>10but< 30 Medium 1

>30 Low 0.9

AlarmO] RS v G} A&k 245 dfof sl=Alol o
$AIFA el el st e AE A sk S Table 3%
At o5 501, 3% kel RE=A] A 2fso]of 3R alarme]] thalol=
emergency ™ 731l 1.49) 7FERE Folsto] Bf 9l Hrt 941
sHA| st} 7R 9] A71E AAsHE A 7F sxke) el &
BEA wet o= 5 Jlot

npAEro 2 A7 A HA & Tkl SAeeY AdE &
$1'H A3l breakpointll W} #F A5 Ak A
breakpointel] thgh 7152 2t 3|xke] ol B 5ol whet ot
=2tk

4. ISA 18.2 standard2} alarm M=2| database
Hlw &AM

EATLE & FHE T4 alarm EJAE = 507 37 oA

Table 4. Example priority breakpoint table [14]

Priority Breakpoint value
Emergency From 500 and 600
High From 350 and 499
Medium From 250 and 349
Low From 100 and 249

Might not be an alarm 0 up to 99
e A e ~\ e N e A e A
Check the Virtual
irtua
data DCS System Machi Collect alarm Alarm
achine
collectable Database riority of riori
i collection setup for P 3 b i P ty
site among Database High Trip comparison
Chemical . oint and analysis
C | translation P y
omplex
\ J \ J \ J \. J \ J

Fig. 3. A procedure to collect alarm priority data.
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Table 5. Priority assigned by sum of severity with urgency [15]

T Severities
a
€ Safety Environment Financial Urgency Priority
F-2301A High =100 High= 150 Critical = 150 2 minutes 560 = Emergency
F-2301B (Not Urgent) High =100 High =150 Critical = 150 12 minutes 400 =High
T-3004 None =0 Medium = 100 High=175 45 minutes 157.5=Low
A-0562 None =0 Critical =250 Medium = 50 10 minutes 360 =High
Alarm Priority Distribution Status
120%
100%
Low
—gno =g = =
60%
40%
20%- = = ' | High
_____ i - ~ "Emergency
0%
12345678 91011121314151617 8192021222324 252627282930 313233 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
—% of Emergency —% of High —% of Low
Fig. 4. Alarm priority distribution status.
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30% . 100% B . *
%% o« o o* . .
80% °
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20%
60% .
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10% . . . ! - . L .. .' . .
R B T R 0% o~y 0
. o’ ‘ e _,* * - .". | o o %
0% ‘o o Te0e, [ 00 eete® 00,0%000 o o o0 e%%0e ** 0% b o | @ a®
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Fig. 5. Emergency alarm priority distribution status.
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Fig. 7. Low alarm priority distribution status.
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