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Abstract - In September 2012, a tragedy occurred in which five workers died in a hydrofluoric acid leak in
Gumi, and this incident became an opportunity for the revision of the Occupational Safety and Health Act.
However, according to the data released by the Ministry of Environment, a total of 638 accidents caused by
chemical substances have been reported over the past eight years, and in particular, 73 accidents have been
maintained annually from 2019 to 2022, confirming that it is in a state of stagnation. This study applied “Leak”
pre-sensing logic by studying the difference in supply and use of hazardous chemical systems, and then
“overflow” pre-sensing was applied by studying the optimal time by system and facility. This study aims to pre-
dict vulnerabilities in advance by studying technologies that track the source of change and to prevent
large-scale accidents through measures.
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Fig. 1. Quantitative Change in Matter.

(a) Normal : Use + Supply = 1.0 ~ 0.9
When there is a slight change in the supply or usage of
a substance.

(b) Abnormal : Use + Supply = 0.8 ~ 0.1
When the amount used appears to be less than the
amount supplied.
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Fig. 2. Changes in automatic valve opening time.

(a) Normal : Valve On Time Constant. When the ON time
of the automatic valve is constant without change.

(b) Abnormal : Valve On Time Change.When the ON time
of the automatic valve increases.
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Fig. 3. Regression analysis results graph.
The higher the correlation, the closer it
is to 1.

Table 1. Regression Analysis Results.

Regression analysis

multiple correlation coefficient 0.974393941
coefficient of determination 0.949443552
sample 1939

The coefficient of determination is 0.94 and satisfies the
engineering standard of 0.7 or higher.

(Coefficient of determination confidence standard: Bio 0.95,
Engineering 0.7, Social Science 0.3)

Table 2. Leak Sensing Normal & Abnormal Re-

sults.
Line Supply 2 Use Result Detection
350 310 09 Normal
B 110 100 09 Normal
C 100 95 1.0 Normal
D 100 98 1.0 Normal
E 630 198 0.3 Abnormal
F 450 415 0.9 Normal
G 230 222 1.0 Normal
H 170 175 1.0 Normal
I 1256 1198 1.0 Normal
J 1632 1587 1.0 Normal
K 556 510 0.9 Normal

"Line E” was detected as abnormal with usage exceeding
supply at 30%.
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Table 3. Overflow Sensing Setting Time

Line Chemical Use Set time
(sec)
HF CVCO01S_CLNU 310
LCS-1000 STROIF_STRU 310
A FMA-11A WETO01S_WETU 310
DC-9 INIO1S_CLNU 310
TMAH PHTU_DVO1 400
JPT-900 PHTU_ACO1_ACO1 380
B CD-150DW PHTU_DVO01_DVO1 380
EST-3070 PHTU_ACO01_ACO1 380
HMDS PHTO1S_PHTU_DBO1 380
C NMP PIC03S_COTU_LCO1 200
OMEC-S19 CLMO1D_CLMU 300
D NMP CLMO02D_CLMU 300
EL-AEA CLMO03D_CLMU 300

The detection time was set according to the characteristics
of each line.
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Data Type Detection Result
A ] L Set> Over Normal
B e | Set> Over  Normal
C " Set< Over Abnormal
D [ "/ Set< Over Abnormal

Fig. 4. Overflow Data Type Analysis.

(A/B) Normal : Valve On Set Time Satisfaction Satisfied that
the valve closes within the set time.

(C/D) Abnormal : Valve On Set Time Not Satisfied. The
valve operates longer than the set time.
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