Journal of the Korean Society of Safety ISSN 1738-3803 (Print)
Vol. 38, No. 1, pp. 34—41, February 2023 ISSN 2383—9953 (Online)
https: //doi.org/10.14346/JK0S0S.2023.38.1.34 http: //www.kosos.or.kr/jkosos

MEE A=Y H7]2H|Y 22|80 IHE EHAY Hel =4

—

Analysis of Insulation Resistance Change according to the Installation
Environment of Food Manufacturing Electrical Equipment
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'Corresponding Author Abstract : In this study, S food manufacturing business located in Chungbuk was
Doo-Hyun Kim selected as the subject, and the transition in insulation resistance in major electrical
Tel © +82-43-261-2463 equipment used in this food manufacturing business was analyzed for 4 years (2018-
E-mail : dhk@chungbuk.ac.kr 2021). It was confirmed that the insulation resistance decreased over time for all 18

electrical facilities. Insulation resistance changed due to environmental influences such
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Revised : January 27, 2023 manufacturing industry, it was confirmed that the decrease started after 2 years,
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it was confirmed that management through predicting the management cycle of
electrical equipment is possible by deriving a regression equation through regression

analysis of insulation resistance measurement values.
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Table 1. Electrical Hazards in the risk assessment

No. Electrical Hazard
1 Risk of electric shock due to non-grounding of electrical
equipment
5 Risk of electric shock due to exposure of live parts of electrical
equipment

3 Risk of electric shock due to not wearing protective equipment
when handling electrical equipment
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Table 2. Regression equation for insulation resistance at #4
mixing tank

Equation y=a/(1+exp(-k*(x-xc)))
a 902.08565
Value XC 2016.19706
k -0.7248
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Fig. 10. Regression analysis for insulation resistance at #5
mixing tank.

Table 3. Regression equation for insulation resistance at #5
mixing tank

Equation y=a/(1+exp(-k*(x-xc)))
a 513050.97552
Value XC 2012.67834
k -1.46477
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Table 4. Regression equation for insulation resistance at #3
transfer pump

Equation y=A2+A1-A2)/(1+exp((x-x0)/dx))
Al 211.72597
A2 41.8127
Value
x0 2021.39122
dx 0.16988

3l ol Hamo] WAL Folwsie} Bl EAo)
w, Table 45 341 o]% Fo| HelAja} FARHo] et
A et ol AolH Al Z7IZkinital value),
A2%= Z|EFN(final value), x0+= ZA](center), dx+= A]7t
Ar4>(time constant)S UERHCE

2017 o] AAX|E 49 o]F HZ= 2018 47|77}
A 80 e §ASEhh ASHoR Pdaske ARe
Borh 2 ol BEY A9E 80 W o 44 =
=z WY WAzt oIk Fig 138 49 o] 5 B
AeAX|HgLe] ol ste} 317 R A o], Table St 41
ol Wze] WelAa HFRAAS e, of
Ao A Al shet AL Al(bottom asymptote), A2+= AF
o A2 Al(top asymptote), LOGx0= Z2l(center), p=
71&7|(hill slope)E ERHTEH

ThE ol$ o} npxiA| & 2017 of AA)H 5¥
ol HIL 2019 4E771#] 200 M) HAXFFS

180 -

160 4 1
- Insulation resistance (#4 Transter Pump)
g 1404 Regression Curve
8 1204
=
= 100
- 4
G I
& 80 4 .®
=
]
E 60
3 i
£ 404 1
204 [ ] | B | 1
. N
o . ]
T T T T 1
2018 2019 2020 2021 2022

Fig. 13. Regression analysis for insulation resistance at #4
transfer pump,

Table 5. Regression equation for insulation resistance at #4
transfer pump

Equation y=A1HA2-A1)/(1+10A(LOGx0-x)*p))
Al 1.44363
A2 137522.25696
Value
LOGx0 2012.15457
p -0.48618
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Fig. 14. Regression analysis for insulation resistance at #5
transfer pump,

Table 6. Regression equation for insulation resistance at #5
transfer pump

Equation y=A2+(A1-A2)/(1+exp((x-x0)/dx))
Al 202.72001
A2 17.09148
Value
x0 2020.75569
dx 0.33642
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Table 7. Regression equation for insulation resistance at #3
conveyor

Equation y=A1+HA2-A1)/(1+10"((LOGx0-x)*p))
Al 55.08633
A2 223.51109
Value
LOGx0 2020.57664
p -0.96117
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Fig. 17. Regression analysis for insulation resistance at #4
conveyor,

Table 8. Regression equation for insulation resistance at #4
conveyor

Equation y=A1+HA2-A1)/(1+10"(LOGx0-x)*p))
Al 60.35484
A2 216.77266
Value
LOGx0 2020.37328
p -1.74244
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Table 9. Regression equation for insulation resistance at #5
conveyor

y=Al+sectionl+section2
Equation section1=p/pow(10,LOGx01-x)*h1
section2=p/pow(10,LOGx02-x)*h2
Al 22.01847
LOGx1 2019.04297
LOGx2 2020.87934
Value
hl -2.39804
h2 -2.2905
p 0.58771
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