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Abstract - The Act on the Establishment of Laboratory Safety Environment was enacted in
2015 to prevent safety accidents occurring in laboratories. However, it is time for fundamental
and comprehensive safety management measures since various systems for laboratory safety
are operated at the same time. The purpose of this study is to propose effective improvement
methods in terms of the safety management inspection system. The laboratory’s safety manage-
ment statutes were investigated and compared, and problems arising from differences in in-
spection systems were derived. Further, specific inspection items were compared separately
from the facility aspect and the management aspect. The improvement method was proposed.
As a result, although it was the same lab, it was managed by different tests at different times.
There were differences in inspection items that focused on the structure and performance of
chemical facilities, or on the management criteria such as storage of reagents and management
of toxic materials. The problems and suggestions considered in this study are expected to help
develop the safety management system for preventing laboratory accidents.

Key words : laboratory, safety management, safety inspection, chemical accident, accident pre-
vention
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Fig. 1. Flow of study
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Table 1. Human damage in laboratory chemical
accident and industrial site chemical

accident
Industrial site Laboratory
chemical accident| chemical accident

Number of accident 355 40

Number of human

damage occurrence 100 20

accident

Number of injured 477 64

32, A4 o F Hlm

A4 AT AP UE FHORE F]
SAREANRANA SYst= AFAeAHo] Qi)

ATALAEE 7% %wgi APHEEAAT}

107 o]l st - A7 ATl Hstho
Agdth A7FH 9 xOL% ANAA A7 A 5
o] FHHAE Ao 3tar, MsEHEAE e (0]
3t “32}44‘%'3”)1 o m& oﬁﬂﬁf%él Haste A
T4, A B A (o) 8) “AFHE”) E}— S
6H°1?<}~ FHFshe AFAL 2@t Azl
= *‘AHHOIE 3ot A7 AR ES o
HebA, Z1AIQbA, A7, FgebA, At 7}

°PZL AL, A=A 87 ok A - X &)

dot= A Fallstets
T}o]—" rE /\]/\401] ZAggn, A7 s
3} 7]Fo] ALY HIANEL NEA HF
Ao 715 A AXAAS AA S| oF 510, ILq w
2d F7)2 A7 AAE AAF ok st} B3,

2 o] falgstEd S ATRE AMSSE /\w ,]
Nz mE HAFAE 1E Fuls Baiol
A7)l wah10] 2T AFAdE 2 eE=
Mo 7kastE AAEQ HalsEEd a2
HAFA A #3 1A E 2018 7L HE] AFEH
ATh[11]

IgFHE

B, 5
Aol el kA - B

ol

2
A 5
3}

rlr e ru[o

o
d

AN
\:!

Lu}

99 A7 7
Huw oo

o}z 2] Table 2+ Od%lel?l
Z bRk Mz

=

Ew
rZi

SRS

8l3]%] A247 A4z 2020 8€



o

=z]
=

rlo

=

337001, ERtAR AT H]X
A kg7t HHgr)e ke Tl o
AABIY. 2t o) tid] 43, B, 3§
o2 #asith

[e)
[e)3
A

Table 2. Inspection items of the Act on the Esta-
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2 Warning sign of reagent 2 Q13 YAA 71A kR BE A BHEH T E Bof
3 Prevent reagent shelf collapse
4 Storage condition of reagent Table 4. Inspection items of the Industrial Safety
and Health Act
5 Reagent shelf lock
6 Storage of unused reagents for proper duration Safety | Health
General inspection inspec- | inspec-
7 Classification by chemical properties tion tion
8 Storage of waste liquid containers for proper | Industrial Accident
Omission Prevention Plan
Health and safety
Table 3. Inspection items of the Chemical Cont- 2 ) management
Business & organization
rol Act
management
3 Industrial safety and
health i
Manufacture& usage| Storage Tank [Storage Warehouse] calth committee
Facility Facility Facility A Regulations for safety
and health management
1 Adequacy of piping | Adequacy of tank | Classification by Causes of industrial accidents or
materials materials chemical propertieq 5 accidents o o
Strength and .. Evaluation of working conditions and
2 Press Fi 6 o [e)
thickness of piping essure gauge 1xation methods
Fire . .
Adequacy of gaskets| . 7 Risk of mechanical o
3 in piping prevc.entlon Structure equipment
site
Valve opening and Install the | Shelf Collapse 8 Risk Of ﬂfimmable o
4 | closing direction valve or P Measurement liquids
sign Cover prevention and analysis
Inlet Y Risk of electric thermal
. 9 | of hazardous o
Opening the shutoff energy
. . and hazardous
5 | valve of the safety Sign Material factors
valve 10 Risk of falls o
6 Pressu}'e. test of Lock}ng Ventilation system| 11 Other risks o
piping device
Omission 12 Omission
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Table 5. Classification and comparison of inspection items

eN
ot

Installation & Regular inspection .Regfllar & Precision safety inspecti'on
(Chemical Control Act) (Inspection items ?f the Act. on the Establishment of
Safety Environment in the Laboratory)
Han.dl~ing 1 Adequacy of tank materials 1 Adequacy of materials
facility
Material | 2 Adequacy of piping materials
3 Strength and thickness of piping 2 Strength and thickness of piping
4 Adequacy of gaskets in piping
5 Structure of inlet
6 Fixation
T Structure
Structure T Collapse prevention | 3 Prevent reagent shelf collapse
T Shelf Locking device
I Material
] 4 No direct heating of chemicals
11 Valve opening and closing direction sign 5 Valve opening and closing direction sign
12 Pressure test of piping
13 pipeline blind 6 pipeline blind
7 Sign of piping
14 Breather valve
15 Detector
16 Pressure gauge
Function
17 | Adequacy of pump and valve installation position
18 Fire prevention site
? Install the valve or Cover
— Inlet
20 Sign
; Locking device
22 | Sing of handling facilities and access restrictions
23 Boundary
24 Installation of safety devices 8 Installation of safety devices
25 Performance of safety devices
Control 26 Installation of rupture disc
equipme| Function Installing a pressure gauge between the rupture
nt 2 plate and the safety valve
28 No shut-off valve
29 Overcharging preventer

KIGAS Vol. 24, No. 4, August, 2020 -6 -




Table 5. Continue

. . . Regular & Precision safety inspection
Installation & Regular inspection .. R
. (Inspection items of the Act on the Establishment of
(Chemical Control Act) . .
Safety Environment in the Laboratory)
Detection | 30 Detection and Alerting System 9 Detection and Alerting System(CCTV)
31 Electrostatic eliminator 10 Electrostatic eliminator
32 Earth grounding
Ignition 11 lightning rod
12 Lamp for Explosion-Proof
Damage 13 Install an “on-off ” switch outside
preventiof
n 33 Ventilation system 14 Ventilation system
Ventilation
15 Ventilation Function
34 Capacity
35 Dike Material
Spread —
36 Structure
37 Dike of inlet
Fire 38 Fire extinguish system 16 Fire extinguish system
Damage 39 Response System 17 | Response System& personal protective equipment
reductiondecor.namm 18 Safety Shower
ation
20 Eye shower
Manage 40 Opening the shutoff valve of the safety valve
ment | Facility
standard 41 Locking device 21 Reagent shelf lock
42 Prevention of temperature rise
43 |Maintain proper temperature, humidity and pressure| 22 | Maintain proper temperature, humidity and pressure
Material | 44 Classification by chemical properties 23 Classification by chemical properties
24 Flammable substances and fire distance
25 Waste liquid classification
45 Connection fault 26 Connection fault
46 Receiving and shipping database
47 Check for cracks and wrinkles 27 Check for cracks and wrinkles
28 Storage condition of reagent
29 Warning sign of reagent
Inspection
30 Storage of unused reagents for proper duration
31 Storage of waste liquid containers for proper
32 Management status of toxic substances
33 Keep and study of MSDS
34 Other risks
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Fig. 4. Safety management inspection ordinance
system in laboratory
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