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Abstract - According to the Laboratory Safety Act, each laboratory in the field of science and tech-
nology must conduct safety inspections and diagnosis every year or every two years. At present, the
relevant guidelines are not clear, so there is a high possibility that inspection and diagnosis will be-
come ineffective. In the laboratory, there is a pre-risk factor analysis system for hazardous factors,
but there are many difficulties in implementation due to lack of education and understanding of the
researchers, excessive work, etc. For the analysis of the opinions of experts in the safety field using
the Delphi technique, we analyzed the following items: 1. Consideration in applying the Lab Safety
Act, 2. Consideration in Lab Safety inspection and diagnosis, and 3. Government policy necessary
for Lab. safety. Through the investigation and analysis of the detailed items, we extracted for prob-
lems and alternatives in current laboratory safety diagnosis and current law.
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Fig. 1. Damage caused by gas explosion press-
ure[1].

Fig. 2. Poor management of gas cylinders in
University Lab[1].
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B ARAE vzt AR AR AAISHL, o= search
2E| Qojxl AREGS A 245te] 1, 2, 3310
A A7 o 2 HE ot ARz|e mjsus Division Participants Ratio
Foto] A5, AFAAEA P4E ARE = Laboratory Safety 10 50%
=39t [9]. Manager ’

2. 917 chatel A ispeton Agency 0 0%

sig7delo] 5 o4 5 tet w7199 AT
Qrdzkel Ay, Aelo] 39 ol4pE A U AW oy

7138 AR &Rt oS Akl 3o Table 3. Delphi 1* Survey
Aol o mA, HAY, ARA A4, 58, o9 4
AEU\ = /\]T()]-ﬂ] _]_E:] ].o:] ] or]:rL7]. %ial—g] :‘,:.6(1)—] No. Survey question Format
2 5 EE AErtE AAskh Consideration in applying the Lab. .
1 Descriptive
Safety Act
Al=o| £X| Hid
3. I-/?o | Tiﬁo 2 H0l5 A sk 2 Consideration in Lab. Safety Descriptive
Adotighd el goje, dd @ A inspection and diagnosis P
WA o AR g g ol :
a7 wolginl thokel o] ASS Zaket T ojofA] 3 Government policy necessary for Lab. Descriptive
safety
QAT A7 ARl Emails Fo 32l 47
od £ o sl=ue Qs 14 AEAL
3} Astadom 035 o .
Al 7HA ez tdstalon, A tid A =F Table 4. Delphi 2" Survey
2 AT N A8 e AR o disiA
AL, 7 AR A P M W A No. of
ord ZThA] T ALSY, A HA R ‘HHEZA No. Survey question questio Format
o Bhek AR S Aad o At -
4-level
1 Consideration in applying the 5 Lili:ft
Table 1. Laboratory Safety Rating Criteria (Rela- Lab. Safety Act scale
ted to Article 16 (2) of the Act)[7]
4-level
Consideration in Lab. Safety .eve
Rating Laboratory Safety Environment Status 2 inspection and diagnosis 5 I:Cl::
1 Laboratory Safety environment has no problem
4-level
and keeps safe 3 Government policy necessary 5 Lili:ft
Some defects have been found in the laboratory for Lab. safety scale
5 safety environment and research facilities, but
there is no significant impact on safety and it is
in need of improvement Table 5. Delphi 31 Survey
Defects have been found in the laboratory safety
3 environment and research facilities, it is in need No. of
of improvement No. Survey question questio Format
Serious defects have been found in the s
4 laboratory safety environment and research | Consideration in applying the 5 Closed
facilities, restriction must be imposed Lab. Safety Act type
Very serious defects have been found in the Consideration in Lab. Safety Closed
laboratory safety environment and research 2 inspection and diagnosis 5 type
5 facilities, but there is a high risk accidents and
it has to be shut down immediately and to fix 3 Government policy necessary 5 Closed
the defects for Lab. safety type

- 47 - =7k~ 8r 3] %] A3 A12% 20199 49



A4 - 33 o] T F
22} AR 1z} HAEATY] IS AR Table 6. Delphi 1% Survey results (Considera-
Likert 473 145 Haog 7k 583 215830 tions for applying Lab Safety Act)
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1. 1%} 2mo| BAZT} 3 | Understanding of Lab. Safety Act 10
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Table 8. Delphi 1% survey results (Requirements
for Government)

AGA = 7RAdel #g A5

Table 9. Delphi 2" survey questions (Considera-
tions for applying Lab Safety Act)

Prio Frequ 1. Comprehensive revision of Lab type covered by Lab.
. Survey response
rity ency safety Act
1 | Necessity of financial support 18 [0 @ 1t is not necessary at all
2 Necessity of policy continuity and i’ [0 @ 1t is little necessary
effectiveness , . R
[ @ It is a little necessary
Necessity of expertise in field of i
3 10
responsibility of related public officials 0 @1t is very necessary
2. Probl f lappi licati ith other 1
4 Relationship inspection and diagnosis target 3 oblems of overlapping application with other law
institution [0 @ There is no problem at all
5 The importance of carrying out inspection 5 [ @ There is a little problem
and diagnosis and evaluating the results
[J @ There is a problem
2. 27_(|' %lr,_l_ol = A-I 4 I'—I‘ [0 @ There is a serious problem
22} duto] AFE ATl H HA FE AFA 3. Understanding of Lab. Safety Act
oFAH 28 A —!a:]zﬂ- Abstol A= 71 e o)A
o] Bl 14:9]9] ‘&L A] obAY Hawel A T (0 @ 1t is not able to understand at all
QAS Likert 474 2 Zo] 7|25t ‘D A DQ (0 @ 1t is hard to understand
slz] ok’ ‘@) ®wWa =B Qalz] okl ¢ 2 9
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O @ It is very easy to understand

4. Management and identification of hazard factor

[ @ It is not managed at all

[0 @ 1t is hard to managed well

[ @ It is a little well managed

0 @ 1t is very well managed

5. Legal application at accident and whether to handle
compensation

O @ It is not able to perform at all

[0 @ It is able to perform little

[ @ It is able to perform a liitle

[0 @ 1t is able to perform very well
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Table 10. Delphi 2" survey results (Considerations
for applying Lab Safety Act)
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Table 11. Delphi 2" survey questions (Considera-

tions for

Inspection and Safety Diagnosis)

Conducting Lab  Safety

Survey response AV | SD PFIO
rity 1. Necessity of detailed regulation of inspection and
. . diagnostic procedures
Comprehensive revision of Lab type 39| 03 !
covered by Lab. safety Act ’ ’ O @ It is not necessary at all
Problems of overlapping application 37 | o4l 2 0 @ 1t is little necessary
with other law : ’
[0 @ 1t is a little necessary
Understandi f Lab. Safety Act 251 092 3
nderstanding of Lab. Safety Ac O @ It is very necessary
agement and identification of hazard 24| 066| 4 2. Inspection and diagnostic costs
factor
K K [ @ There is no problem at all
Legal application at accident and 22 | 075 5
whether to handle compensation ’ ' [0 @ There is a little problem
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] @ There is a problem

[J @ There is a serious problem

3. Ambiguity of the grade system

[0 @ The criteria are very clear

[0 @ The criteria are not ambiguous.

[0 @ The criteria are a little ambiguous.

[0 @ The criteria are very ambiguous.

4. Distinction between inspection and diagnosis

[0 @ 1t is not able to distinguish inspection from
diagnosis for conducting

[0 @ 1t is hard to distinguish inspection from diagnosis
for conducting

[0 @ 1t is a little easy to distinguish inspection from
diagnosis for conducting

[0 @ 1t is very easy to distinguish inspection from
diagnosis for conducting

5. Difficulty identifying variable hazard factors in the
laboratory environment

O @ 1t is very easy

[0 @ 1t is somewhat easy

O @ 1t is a little difficult

O @ 1t is very difficult
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Table 12. Delphi 2™ survey results (Considera-
tions for Conducting Lab Safety Inspec-
tion and Safety Diagnosis)

Pri
Survey response AV | SD| . ©
rity
Necessity of detailed regulation of
. . . . 39| 03 1
inspection and diagnostic procedures
Inspection and diagnostic costs 37| 046 2
Ambiguity of the grade system 31| 07 4
D.1stmct‘10n between inspection and 26| 066 5
diagnosis
Difficulty identifying variable hazard
. . 321074 3
factors in the laboratory environment

AGA = 7RAdel #g A5

Table 13. Delphi 2% survey questions (Require-
ments for Government)

1. Necessity of financial support

[0 @ 1t is not necessary at all

[0 @ It is little necessary

[0 @ It is a little necessary

[0 @ It is very necessary

2. Necessity of policy continuity and effectiveness

[0 @ It is not necessary at all

[0 @ 1t is little necessary

[0 @ It is a little necessary

Table 14. Delphi 2 survey results (Require-
ments for Government)

Prio
\%

Survey response A SD .
Necessity of financial support 39 | 03 1
NeCCS.SIty of policy continuity and 37 | 046l 2
effectiveness
Necess1Fy. f)f expertise in flel‘d of ‘ 36 | 040l 3
responsibility of related public officials
R.elatlor?shm Wlﬂ} 1nrspe.ct10n and 26 | 049 4
diagnosis target institution
The importance of carrying out
inspection and diagnosis and 24 |1 049 5
evaluating the results

[0 @ It is very necessary

3. Necessity of expertise in field of responsibility of
related public officials

[0 @ It is not necessary at all

[0 @ 1t is little necessary

[0 @ It is a little necessary

[0 @ It is very necessary

4. Relationship with inspection and diagnosis target
institution

[0 @ It is not necessary at all

[0 @ 1t is little necessary

[0 @ It is a little necessary

[0 @ It is very necessary
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o 5591 121 202 SR
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ek Al g AFRY of 419 %t%%oﬂ gk A&
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5. The importance of carrying out inspection and diagnosis
and evaluating the results

[0 @ It is not necessary at all

[0 @ 1t is little necessary

[0 @ It is a little necessary

[0 @ It is very necessary

oA A 9 AT A A 7R a1
S92 129, A4 2 A v g BAL 269
129 FEAe] BEA] 34912 131, ‘47 U
Age] FRoNIL 459lR 118, ‘AT AR
A PAEQ el Bele] ojelglo] 59l
129 $0= SgH ek
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Table 15. Delphi 3" survey results (Considera-
tions for applying Lab Safety Act)

Prio Freq
. Survey response uenc
rity
y
® Comprehensive revision of Lab type 18
1 covered by Lab safety Act
® Problems of overlapping application with 2
other law
® Problems of overlapping application with 12
other law
® Understanding of Lab. Safety Act 3
2 | ® Legal application at accident and whether 3
to handle compensation
® Comprehensive revision of Lab type 2
covered by Lab safety Act
® Understanding of Lab. Safety Act 10
® Legal application at accident and whether 4
to handle compensation
3 | ® Management and identification of hazard 3
factor
® Problems of overlapping application with 3
other law
® Management and identification of hazard 13
factor
® Understanding of Lab. Safety Act 4
4 | * Problems of overlapping application with 2
other law
® Legal application at accident and whether 1
to handle compensation
® Tegal application at accident and whether 12
to handle compensation
® Management and identification of hazard 4
5 factor
® Understanding of Lab. Safety Act 3
® Problems of overlapping application with
other law
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Table 16. Delphi 3" survey results (Considera-
tions for Conducting Lab Safety Ins-
pection and Safety Diagnosis)

Prio Freq
. Survey response uenc
rity
y
® Necessity of detailed regulation of 12
1 inspection and diagnostic procedures
® Inspection and diagnostic costs 8
® Inspection and diagnostic costs 12
2 | ® Necessity of detailed regulation of 8
inspection and diagnostic procedures
® Ambiguity of the grade system 13
® Distinction between inspection and 4
3 diagnosis 3
o Difficulty identifying variable hazard factors
in the laboratory environment
® Distinction between inspection and 1
diagnosis
4 | e Difficulty identifying variable hazard factors |
in the laboratory environment
® Ambiguity of the grade system 4
® Difficulty identifying variable hazard factors 12
in the laboratory environment
5 | e Distinction between inspection and 5
diagnosis 3
® Ambiguity of the grade system
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Table 17. Delphi 3" survey results (Requirements
for Government)

Prio Freq|
. Survey response uenc]
rity
y
1 ® Necessity of financial support 20
® Necessity of policy continuity and 16
effectiveness 3
5 ® Necessity of expertise in field of
responsibility of related public officials 1
® Relationship inspection and diagnosis target
institution
® Necessity of expertise in field of 14
responsibility of related public officials
® Necessity of policy continuity and 3
3 effectiveness 2
® Relationship inspection and diagnosis target
institution !
® The importance of carrying out inspection
and diagnosis and evaluating the results
® Relationship inspection and diagnosis target 12
institution
® The importance of carrying out inspection 5
4 and diagnosis and evaluating the results )
® Necessity of expertise in field of
responsibility of related public officials
® Necessity of policy continuity and 1
effectiveness
® The importance of carrying out inspection 14
and diagnosis and evaluating the results
5 ® Relationship inspection and diagnosis target 5
institution
® Necessity of expertise in field of 1
responsibility of related public officials
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