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Abstract : Chemicals Control Act have been strengthened to control more safely
hazardous chemicals from 2015. In particular, the standards for the installation and
management of handling facilities was enhanced with specific regulations depending on
type of the facilities and the hazardous chemicals . However, some standards for handling
facilities caused difficulties in implementing the strengthened standards due to various
field conditions, such as lack of physical space. The Ministry of Environment is
implementing Safety Assessment System (SAS) to solve these problems since 2018.
However, many plants have difficulties in preparing alternative methods to pass the safety
evaluation. The purpose of this study was to review and analyze the SAS and to suggest
alternative measures in terms of management and technical aspects through the case
study of hydrochloric acid storage tanks. The following safety solutions were suggested
for handling facilities that had insufficient the space and capacity for the retaining wall
due to physical space. Firstly, insufficient space was resolved by introducing equipment
relocation or demolition, and retaining wall expansion. Secondly, the wall of the
surrounding buildings was used as an alternative to the retaining wall with additional
chemical resistant treatment. Finally, sensor installation and facility inspection were
suggested as ways to improve chemical safety. Therefore, improvement of chemical
accident prevention system is required not only in terms of facilities supplementation but
also management aspect. The results of this study are expected to be available for similar
facilities and will be based on the preparation of additional safety assessment as
alternatives measures in the future.

Key Words : safety assessment system, safety management, chemical control act,
facility, case study
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Table 1. Toxic chemical substances in circulation”
(unit : 1,000 ton/year)

Category | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Total |35,065|34,250|34,447|37,995)39,345|44,035| 45,045 52,492 | 57,47763,815

Manufact
ure

Import | 6,045 | 5,155 | 5,240 | 7,642 | 6,803 | 6,593 | 7,370 | 6,564 | 6,517 | 6,815

29,020129,095 29,207|30,353|32,542| 37,442/ 37,675 45,928/ 50,960| 57,000

Table 2. Inspection and administrative measures for companies
declared the use of toxic chemicals”

(No, of Case)
Facility Administrative measures
Registr| Busin
Year |[ngpect | Violat Accusa| ation | ess Order | War|
. . Total | . . of | ning | Fine
ion | ing tion | Withdr | Suspe Repai
. epair | Etc
awal | nsion
2012 | 7546 | 195 | 327 | 70 3 - 16 | 133 | 107

2013 |1 9,312 | 377 | 639 | 192 13 2 120 | 184 | 128
2014 | 9,605 | 314 | 314 | 154 13 1 11 1 | 134
2015 | 1,957 | 239 | 239 | 139 - - 31 12 | 57
2016 | 2,146 | 332 | 332 | 139 - - 63 | 20 | 110
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Division | TCCA(¥14.12.31) CCA15.1.4%)

+ Enforcementdecree act 17 Annex3
oxic chemical business handling facility standard |

- Enforcement decree act 21 clause 2 Annex5
n 5 -

« Enforcementdecree act 24 Annex4 Instaliation

Moxic substancemanagement standard am0genent stadald

regulation

‘Enforcementdecree act 8 annex 1

R "Hazardous substances handling standard s

"Restricted prohibited substances business manager
handiing facility standard
[ M3criteria
(manufactureuse facility, inside storagestorefacility, outside
rrrrrrrrrrr lity, vehicle
transportfacilty, pipe transportfacilty)

Fig. 1. TCCA and CCA handling facility standard,

Management standard

79criteria
(manufactureuse faility, inside storagestorefacility,
other faciities and transportvehicles)

criteria

evaluation

Suitability evabaﬁcn/oonplianoe‘
NICS president]

[ Faciity installation plan Compose off-ste  |__ Subit
establishment consequence analysis (prior ———— >
[facility installer operator] to 30 days of construction) | Result

Faciity instllation | ot
i ‘

v —
—
‘Apply clasification of hazardous Resuit
chemical businesipror to cpaator)

Installation inspection
(K-eco, KOSHA, KGS)

Facility opemﬁunmanaganem‘

Self inspection Regular inspection ‘ Frequent inspection ‘ Safety diagnosis ]
« Business self inspection « oxgriztin paminpedon + 7 days within chemical i1+ [spedial inspection)] instalation -
- once / week . « subject to dassification acddent ocaurrence ii regularfrequent resuts show safety
* Annex 42 (Seff inspection every year « when inspection is requested : i concern(within 20 days)
register 11giteria) « not subject to classification by regional environmental ~ : {« [Regular diagnosis] off-site consequences;
once/ 2yrs officer i analysis risk resulthigh once/ 4yrs
i1 middle once / 8yrs, low once / 12yrs
\ )
i standard i 1’: inspection/di: i i

v

( Improvement order or Operation stop order )

Fig. 2. Hazardous chemicals handling facility management
regulation,
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Fig. 3. Difficulties in applying the standard.
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Fig. 4, Safety Assessment System procedure”),
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m
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(a) diagram (b) detector layout

Fig. 7. Improved tank area.

Table 3. Management improvement methods

No Criteria Improvement method

Inspect storage thickness once every
6 months (Write and manage
inspection chart)

Strengthen facilities

1 . . .
corrosion rate nspection

Inspect west/ south wall once in
every 6 months to fix crack, inside
acidic resistance (Write and manage

inspection chart)

Install HCI sensor
Install control room and site alarm

Strengthen inside acidic
2 resistance and wall
inspection

3 | Quick sensing and alarm

4 Improve access to site in

emergency situations Install- entrance steps

HCI leakage emergency scenario
composition and perform emergency
training

Improve response measures
when HCI leaks

SiliEE AN
N T A
(a) before (b) after

Fig. 8. Acid resistant painting treatment,
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