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Abstract : Laboratory inspection and diagnosis is a means of investigating and assessing various hazards or the state of research equipment
in a laboratory, then taking appropriate safety measures to prevent accidents and injury. In many cases, laboratory inspection and diagnosis
carried out by agencies are performed in a perfunctory manner that only barely satisfies the legal requirements. The aim of the present study
is to provide clearly established pricing criteria for laboratory inspection and diagnosis, so as to prevent recurrence of laboratory accidents
and to establish a safe laboratory environment. In order to clarify previously unclear matters, such as the lower limit for bids submitted by
laboratory inspection and diagnosis agencies, technical manpower requirements, and number of laboratories inspected and diagnosed per
day, a questionnaire survey was administered to agency personnel.

First, when asked what the lower limit for bids submitted by agencies should be in order to improve reliability of inspection and diagnosis
results and make up for the shortcomings of the lowest-bidder-wins system, 85.5% of respondents answered that the lower limit for bids
should stand at no lower than 90% of the estimated price. The level of technical expertise among the technical personnel committed to
laboratory inspection and diagnosis was shown to impact the reliability of results, and questionnaire results indicated a need to vary
technical expertise levels depending on the degree of hazard, substances handled, and equipment used in a given laboratory. Level of
technical expertise(67.1%) and number of personnel(52.6%) were shown to have a greater impact on reliability of diagnosis than on
reliability of inspection. According to the results, it is determined that three persons(specialist, advanced and intermediate) should be
committed to inspections, while four persons(professional, specialist, advanced and intermediate) should be committed to diagnoses. The
respondents indicated a larger number of laboratories could be inspected than diagnosed per day. This can be attributed to differences in the
amount of work each task involves, and the time each task takes. Assuming a six-hour work day not counting transportation, paperwork and
rest, it is thought that inspection of up to 36 laboratories will be possible if each laboratory is assigned no more than 10 minutes(34.7%),
while up to 24 laboratories could be inspected and diagnosed if each laboratory is assigned 15 to 20 minutes(35.1%).

Key Words : laboratory, pricing criteria, safety inspection and diagnosis
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Table 1. General characteristics of respondent

Number Percent

Gender Man 66 86.8%
‘Woman 10 132%

<30 7 9.2%

30~39 18 23.7%

Age 40~49 28 36.8%
50~59 10 13.2%

> 60 13 17.1%

High school 2 2.6%

Education Junior college 1 1.3%
University 44 57.9%

Graduate school 29 38.2%

Less than 2years 20 26.3%

2~5years 26 34.2%

Career 5~10years 10 13.2%
10~20years 14 18.4%

over 2lyears 6 7.9%

AlA 2= SPSS 22.0% AME-SFe] EAISHITE A AE]
ALl tekd EXo| sl vl BA Ayl ARAL]
A A 86.8%, 914 13.2%E UFEFG L, Uo]s 40
g7} 36.8% 7F worow, 30t(23.7%), 60t oAk
(17.1%), 50TH(13.2%), 20(9.2%) <=0 =2 ephgct st
9] A9 4dA| thE 57.9%, thsh o]4 382%E A}
AskaL Yk TFEAEL 2~5d0] 342%E A w
L BuE Heon 21 u|v26.3%), 10~20(18.4%),
5~109(13.2%), 21 ©]4H(7.9%) 2 ebc)

O

4, =N\ Zal A 2o

ppagel wuy W PRAS Susia e U
Ame] Hla) A FelApEe] AAuIES W 4
2

Ue A7 AR EA 2R E)S 24 S
sleheS o714 9] 88% oo i skal qlrk
1A AF 9 AkgAof sk VeRAtE JEks)eke-
(8% ohe] A ofFtol tigh A2 63.9%7t Z7ts}
2] kbl SEEFITHY=5.556, df=1, p<0.05). Table 30]|A]
1’44@4713’401%1 sk 7P ARt sk 95%
0]4H49.3%)0] 71 E=9rom, A7) 90% ©]4K(85.5%)
of| Al thEE A3t Ao ERFTHx’=89.000, df=5,
p<0.001). E3F FAT A4 A 9 ko] HAyE 4
U= HEE Aol tiE7 dA7H 80% ‘4%_.}%
(25.0%)°] 713 =qkom, 85%(18.1%), 70% 2 90%(16.7%)
408 VFERGTH=24.222, df=7, p<0.01).
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Table 2. Suitability of korea online e—procurement system bid
rate

Division Number Percent X2 value
Suitable 26 36.1 .
5.556
Unsuitable 46 63.9
"p<0.05

Table 3. Appropriate lower bid rate and insufficient bid rate

Division Number | Percent X2 value
above 95% 34 49.3%
above 90% 25 36.2%

Appropriate above 85% 3 43%

lower 89.000

bid rate above 80% 5 7.2%
above 70% 1 1.4%
less than 70% 1 1.4%
65% 2 2.8%
70% 12 16.7%
75% 6 8.3%

Insufficident 80% 18 25.0% 12"
bid rate 85% 13 18.1%
90% 12 16.7%
95% 3 4.2%
No matter 6 8.3%

ok

p<0.01, "p<0.001

Table 4. Unreasonable influence according to lower bid rate

Division Number Percent X2 value
Extremely influential 14 192
Very influential 28 384
Moderately influential 11 15.1 -
29.329
Neutral 8 11.0
Low influential 4 5.5
Not at all influential 8 11.0

™'p<0.001

Table 4= 37| TolA Hdsles GEEHT 22
wojor Yyud 7 d A4

A A 5ol 9T ‘%EHH% Ao

7t gEEo] %S

df=5, p<0.05).

o
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4.2 £9| 7|&01y
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=089 Ve
ol %0}781’4(80.3%)1 o s 43743}
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Table 5. Reliability of inspection & diagnosis result according
to engineer ranking level

Division Number Percent X2 value
Extremely reliable 18 24.0
Very reliable 38 50.7
Moderately reliable 5 6.7 -
Neutral reliable 9 12,0 70280
Low reliable 1 1.3
Not at all reliable 4 53
""p<0.001

Table 6. Influence factors affecting engineer ranking

Content Number Percent

Area of laboratory 4 3.1%
Number(size) of laboratory 24 18.8%
Risk level of laboratory 45 352%
Research field 8 6.2%

Handling materials and equipment 39 30.5%
Interest of organization 4 3.1%
Budget of organization 4 3.1%

Table 7. Lowest engineer ranking and composition of manpower

Division Number | Percent | X° value
Lowest Inspection : high 1 1.3%
engineer Diagnosis : high 51 67.1% | 49.447™
ranki
ne Equivalence 24 31.6%
Lots of inspection 2 2.6%
Composition |y " ¢ Giagnosis | 40 | 52.6% | 32.947"
of manpower
Equivalence 34 44.7%
“"p<0.001
B = 2ol tigt v 235 Table 60141 LEt
WL ik 7 S SHe AT gRAE R
Ay ), A ) 202 e, SuA

o] BlE(#lo]lx HAE) oM de FFE el
Itk Table 7oA 4 2 JeA] FJl=e] A 7=
TF o) TAYEE 1A R AU ebaxido]
olok FTH67.1%) 1L %o}ﬂ Qo] ThFE A rrt
B AR BYEE 714089 7)E5F0] Rolok ¢
=] L}Ey];kr«xzdw.w, df=2, p<0.001). E3+ A4 ¢
ARA] 2GR B Q2o A9 A7) dd R A
Qb AlEko] fzotof FHrhe S0 52.6%= LHEREA|N,
Zotof Fths A9E 47.6%2 UERITHXC=32.947,
df=2, p<0.001). =, M7 L A Fgyrelo] Ao]
ANl FARTE 7165T0] oA BYelgo]

woto} sl Ao® Uepie

32 > n

ok

FR QeS| K|, MI33A 5%, 20184
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Table 8. Composition of daily engineer ranking and manpower

) Routine inspection Precision safety diagnosis
Englt}eer manpower number manpower number
ranking

0 1 2 3 0 1 2 3
. ss | 18 1 2% | 45 1 1
Professional | ;4 3001 04 300 (14%) |~ |35.6%)|(61.6%)| (1.4%) | (1.4%)
Soecialist |17 | 56 1 9 55 9
PECIAlISt |03 09%)|(75.7%)| (14%) | ™ |(12.3%)|(72.4%)|(123%)|  ~
7 56 9 2 6 58 8 1
Advanced | g 500175 706)|(12.2%)| 2.7%) | 8:2%) [(79.5%)|(11.0%)| (1.4%)
Intermediate| 17 | 54 3 17 | 51 5
ntermediate) 53 006)| (73.0%)| @.1%) |~ [(23.3%)[(69.9%)| (6.8%) |  ~
Begineer |33 | 40 1 ) 45 | 27 1 i
CEINCET 1 44.6%)| (54.1%)| (1.4%) (61.6%)|(37.0%)| (1.4%)
6 and 6 and
Total 3 4 3 above 3 4 3 above
manpower | 45 | 21 6 2 26 | 28 9 9
(60.8%)|(28.4%)| (8.1%) | (2.7%) |(36.1%)|(38.9%)| (12.5%) | (12.5%)
x* value 61.459™ 18.111™
™p<0.001

Table 9. Lowest engineer ranking of inspection & diagnosis

L Profess | Special | Advan | Inter . 2
Division ional ist ced | mediate Begincer | X" value
Routine B 9 4 28 33 32486
inspection (12.2%) | (54%) | (37.8%) | (44.6%) ’
Precision

safety 1 g §%> @ ?%) (18%%) (503 (7)%) (1712%) 47,081
diagnosis i ’ : ! ’

"p<0.001
ANEE 0 AL 1] Aol £
£ 24 elge] 49 Table 83} Zo| A71UAL 39
(60.8%)°] 7} %‘2% (x’=61.459, df=3, p<0.001), 7]
Souw 5, Au, 5w 4 18R FE= A
o =

o2 yepgth AEbddee 415(38.9%)0] 714
A vehtom(=18.111, df=3, p<0.001), 7| &5
71eAl, B, I8, 23 2 194 RS Aoz )
eyttt 3t A HH 9D A A 7l Eol
et A2 A7 A 26(44.6%), Sa(37.8%)
o] wWoko m(x’=32.486, df=3, p<0.001), UeHA 2 cto]
B FH(50.0%)0] 7P WITHX=47.081, df=4,
p<0001) Oq:rl/lloﬂ quﬂ- 4 - x]:}/\] 247]7(4741
= Y JJJEW AR 7ol H Eolof 5f
= Ao A= gk
A3 - e o] FdlE o) Zpolof of
Sh &A1 e] FEj= Table 1004 A-1A9] 9185
u} oo} 5= 740] 713 wker
2l Ao= 1
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Table 10. Management method of manpower Table 12, Minimum and maximum laboratories of inspection &
Division Number Percent X value diagnosis in a day
The size of the le.lbo.ratory ” 31.6% Number of Routine inspection Precision safety diagnosis
(Recommended criteria 50) Laboratory N | Percent | X° value | N | Percent | x* value
Inspection & Diagnosis 9 11.8% | 39.474™ 10 | 27 | 365% 42 | 56.8%
Risk rating of the laboratory 39 51.3% 20 | 25 | 33.8% 17 | 23.0%
etc. 4 53% Mini | 30 | 13 | 17.6% | 7] 95%
“p<0.001 —— n 2% 53.622 P 1% 70.730
50 7 9.5% 2 2.7%
ol tigt A&AQl A7 48 Ao wehd 60 | 1| 14% - -
l:](x =39.474, df=3, p<0.001). 0 | - - 2 | 27%
20 13 | 17.3% 20 | 26.7%
4.3 Jé-ll?:-ll I;I_<I |_|l:|_|- I0_1__|.I.E $ 30 24 | 32.0% 32 | 42.7%

Table 112 a}520] 285 A7 2 Athshs o i{’ljl’ﬁ 40 | 18 | 24.0% | 2828077 | 8 | 10.7% | 511607
A ol TR AR OB P71H70] PUATh LN R L 7| O
WOloK53.3%) BHe Ao SHadEt ol o] Sl S WL ° | 8%

B /IR AEA, QR Sol Hynctwe ol L CERLE AL -

S Aoz FhEThx?=24.080, df=2, p<0.001).

Table 13. Inspection & diagnosis average time for one laborator
Table 11, Daily inspection & diagnosis laboratory number P Y 9 y

Division — —— 2 vl Division Average time Number | Percent X2 value
Lots of inspection 40 53.3% less than 10min 2% 347
Lots of diagnosis 6 8.0% 24.080™ 10min 1 5min 2| B
Equivalence 29 38.7% Routine 15min = 20min 16 | 213% | o
<0001 Inspection 20min~25min 4 5.3%
25min~30min 3 4.0%
Oﬂ A ?_?ﬂ:_ﬁvg— EXRIg. 4 Xﬁ?ﬂ-l‘ﬂ 2 more than 30min 1 1.3%
A \:ﬂ:’L;jr,]- oq:'L:\ E}\‘IZ‘L“;:[LME -,:04; H# 7\_”27%_; less than 10min 9 12.2%
H oA CT o uTE T v S 10min~ 15min 14 18.9%
a1 QEARHY o) v F83F 9 4= Table 1204 Precision 15min~20min 2 35.1% "
dehia olek g R AT AR A AR g s | 2min2smn | 1| o |
T oA Aol Adsh= AL o). Ay 9 Ak 25min~30min 7 9.5%
A] 3]'—‘7—‘01] (‘)gu_%_ /\GEO]'L —‘4/\ ol -"]EH qu'/\] A—J more than 30min 7 9.5%
Ao A 9 A BT A 1070(36.5%)(x*=53.622, "p<0.01, "p<0.001
df=5, p<0.001), Zt| 307H(32.0%)(x’=28.280, df=5,
p<0.001)2 714 =7 Soatach A7 A4 Ha o 2 7 WA, 10~1554(18.9%), 20~255(14.9%) <=
Al 22 207 o817} 703%, Ht| HTLAl 2 407 o2 2l thx3=21.027, df=5, p<0.001).
ols7} 73.3%2 ekl uebd ek 19 Al
2 24 1071(56.8%)(x°=70.730, df=4, p<0.001), Xt} 4.4 M 9 ricto| Az|lMot HIge | He
307H(42.7%)(x*=51.160, df=5, p<0.001)7} 7}&F =4 ot ATA HE 9 AGAF Ao hste] g, A,
ERgeh WA ZA oAl 22 207) o517 79.8%, TR ol whet Bl ot A4, B H3 F
Ao AGAl 2= 307 o3t 72.1%=2 e o) HIge 4] FF 7lsTwol ot A=Y ApolE
17 A4 A 2 A 28 5= A Hdt Al B7] 93] t-teste} 1-way ANOVAEAS AlA|5HS L]
Zrol] gt A} Table 130f YeR Az ok A7 134 st Zo|7t Ale 7HE Yobiy] {16l ttests
o] AL 108 olalr} 34.7%= 7 weral, 10~155 AAEHATE B4, s aol e AR o
(33.3%), 158~2054(21.3%) <02 1}h0 m(x’=51.640, oh EUAHM=6.21)7} tHE ©|sHM=5.24) K.t} Ho]
df=5, p<0.001), AUSLAATFO] AL 15~20E0] 35.1% =2 A08 YEYL, ol SAXCE {5kt
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Table 14, Reliability effect according to engineer ranking level
and unreasonable influence by education level

Division Education level | Number | Average t
Below University 46 5.24 .
Effect of Reliability -3.317
Graduate school 29 6.21
Unreasonable Below University 46 4.82
influence Graduate school | 29 543

NS, p<0.01

-1.344°

(t=-3.317, p<0l). ¥ gFpEd GEE 2 v
e oM g SHAM=5.43)7} & o]
SHM=4.82)E 2T} Hto| w2 o= YepAnl, &
AHoz Golalx| aktrht=-1.344, p=.183).

Table 15= AFHI} IF-HHol| T2 Zpo|7} =
7Ve gotiE7] {8l 1-way ANOVAE A5G &
Agh At Tlesdol 2 AgAdo] SHARES o
FefdE= Zpol7F UATHFE=2.743, p<.05). FA|H o=
A E W, 20T)(M=5.57), 30t)(M=5.67), 40t(M=5.96),
50T (M=6.00)7} 60t}] o]AhM=4.42)Et} =& Ho=
et g g wE vEed gk o=
Ay zlo)7} 9l Ao 2 JERITHF=1.261, p=294).
S| wet vlesgol o A4 o] 2ozt
UE 7HE A% 2y, SEAEY ERA gl ot
TNEsaol wE A Zolrb QIITHF=3.588,
p<.05). TAA oz AwHrm, 5~10E(M=6.40), 10~20
HU(M=6.29), 201 ©]AH(M=6.33)0] 2~5H(M=5.31)7} 2
| wviM=4.89) 2T} £ Ao eyt v o
e w2 vEed g oMs Yl wet
2Jo]7F 9= o2 LERGTHF=1.686, p=.163).

Table 15, Reliability effect according to engineer ranking level
and unreasonable influence by Age

Division Sum of | ¢ | Mean |
square square
Between groups | 22.191 | 4 | 5.548
Effect of «
Reliability With groups | 141.595 | 70 | 2.023 | 2.743
Total 163.787 | 74
Age
Between groups | 17.668 | 4 | 4.417
unreasonable - a
influence With groups | 238.113 | 68 | 3.502 | 1.261
Total 255781 | 72
Between groups | 27.868 | 4 | 6.967
Effect of .
Reliability With groups | 135918 | 70 | 1.942 | 3.588
) Total 163.787 | 74
Carrier
Between groups | 23.079 | 4 | 5.770
unreasonable | yu orune | 232702 | 68 | 3422 | 1.686°
influence
Total 255.781 | 72
NS, “p<0.05

SH=eRN el K|, MI33H A|5=, 20184
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