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Abstract - In a chemical plant, while supplying corrosive fluid to a storage tank with a pump, an accident
occurred where the corrosive fluid leaked through the upper exhaust vent because the level indicator was not
accurately determined. There are various causes of leakage accidents, but we focused on the sticking of the lev-
el indicator of the level gauge, which is the direct cause. As a result of the analysis, the level indicator used in
the workplace where the accident occurred was randomly replaced, and in the summer when the accident oc-
curred, the tubular type level gauge was found to be more likely to stick than other types because thermal ex-
pansion easily occurs. In addition, there were difficulties in reviewing the proper installation because the in-
stallation standards for measuring instruments installed in storage tanks were not clear in Korea.

Therefore, in this study, based on accident cases and overseas standards, we are going to find out about pre-
cautions when installing storage tank instrumentation.
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Fig. 1. Accident occurrence facility(Storage Tank).
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Table 1. Accident Case

Date of Damage Accident details
occurrence
Damaged and leaked during work due to the use of a tank made of a material that is
1 1999 Tank
o ank damage incompatible with hydrochloric acid
2 2004yr 3 deaths Explosion .accident caused by welding sparks during upper level gauge remodeling in sorbitol
manufacturing process
3 2004y | death Pled from b.emg suffocated between driving lava and a concrete pillar while checking oil leaks
in a hydraulic level gauge
While installing a level gauge at the top of an outdoor vegetable oil storage tank, welding
4 2 hs
007yt 3 deaths sparks flowed into the tank and exploded.
VCE 1 f fl le liqui faulty level filli 1
5 2015yt 43 injured C occutjred due to leakage of flammable 1qu1.d c?ue to faulty level gauge and filling control
system during product transfer to tank through pipeline
6 2015vr Marine When the oil level gauge was difficult to see in the fuel oil settling tank, a rubber hose was
Y pollution connected to check the oil level, and it leaked to the engine room floor.
7 2017yr ﬂizrrlzzllz,:ge Leakage due to cracks in the nozzle of the silicon tetrachloride recovery tower pipe
3 2017y 39 injured Cl.llorine gas is generated by the reaction of hydrochloric acid and hypochlorous acid by
mistake at the tank lorry transfer connector
15 people .. L .
9 2018yr evacuate The piping level gauge of the tank connection is damaged and toxic gas leaks
101 2021 1 death During storage tank inspection work, a movable ladder was installed to collect the liquid level
o gauge parts (bure) that fell inside the tank, and then suffocation while going down the tank.
1 2021y Toxic In a chemical plant, about 3,000L leaked into the distillate due to damage to the lower level
Y material leak | gauge where toxic and corrosive substances are stored.

Table 2. RCA(Root Cause Analysis) of Accident

Step Accident reason 1 Accident reason 2
1 Classification of defects Device defect Function retention flaw
2 Related organizations Design department Operation department
3 Defect type Design Operation

4 | Major Classification of Defects

Design error Inadequate operational management

5 Defect Subcategory Inadequate specifications Inadequate management
Relevant standards not secured Concerns that foreign substances may be
6 Fault Subcategories - Use of materials that dilute the bar of generated due to the fluid inside the tank

the indicator due to corrosive substances

that is frequently changed

EAE TASH I o] & RCA(Root Cause Analysis)

= A A3} I ©] S Table. 291 A ASFA T Al T
B A RN -2 ML ARl 4o F7HH o=
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Fig. 3. Schematic Dwg. of Tubular type level
gauge[5].
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tic)[8].

dutHor A HAst= dEA oA =
Fig. 69} Zo] 324 S = Tubular, Reflex, Magnetic
FEi7E ot o] & ApaL7h A3 Sk Tubular FEl= =
-9 2= 5l 7ho| 2o A& 5l 74 5o EA| = 3
SHdn] gl T REAn] o= Ago] S A1H o /1AL, &
2 A HR] A 2A Lol of sl A A F 2
Aol o3f 52t FRlo] o] -1, Hydrocarbon ¥ 3
stEHo] opd FEA HAE H Gt A--olT AL
B A A = o] ATH6[7]. ol 213 F e e @A
O] & F2A frA| Aulo) AMEFFO A YT 79
ANAZ AT HAYE o] A 2R RLoFe] 9] A AIA
2T Aol AbaL BAY o] Fa dlolg 5T
Atk

3.2. 2EAO[X| LHF o|EH =F= oIft &t

A5 AAol| ol& o] Z3E o A, FA A7
B, g, AR A oY e Edshe 5 ¥
F-20 2 Tubular F e} H2A 0] A Boll B0l &
Z 5] of =9 ANAZL frA ol whet s e skl
e} 23] a2k 7hsAd ol ok AAE AR A
o] AHg71%ke] Aot A3 822 WAl A+
ot Ao ® Kol o]gd FA 0= QIR AFV]7] AL
2 T3] 7He Aol A

IV. Ak ofl2ch2y
4.1, Mx| |Zol Hetsh afdAO[X| Mx|

Tubular FE) 2] &BA ] A= APL 5 o8 2=
ol A sfstdn] gl T REAdn| o= ARgstel A=

KIGAS Vol. 27, No. 2, June, 2023

Fig. 7. Magnetic type level gauge [7].
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