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High-Temperature Work Environments in Thermal Power Plants and Workers'
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ABSTRACT

Objectives: This study aims to analyze the working environment of thermal power plant maintenance workers and
their awareness of heat illnesses in order to propose heat prevention measures for this high—heat environment
in order to improve their working environment and health status.

Methods: Using the data of heat dissipation measurement and working environment measurement of units 3~6
of A power plant, we explored the seasonal fluctuations of the heat index and conducted a survey using the Ministry
of Employment and Labor's self-diagnosis checklist for 143 workers. We examined how pre-work physical
condition and heat illness vulnerability checks affect the experience of heat stress. The survey data were analyzed
using logistic regression, independent samples t—test, and ANOVA.

Results: 64% of the survey respondents reported experiencing heat stress, with 18.2% reporting a very strong
experience. Worker factors were associated with a 33% increase in the likelihood of experiencing heat stress
among those aged 50 or younger and a 1.081-fold increase in the likelihood of experiencing heat stress among
those with 10 or more years of work experience. The factors of heat awareness, heat wave awareness, and
management support have a negative but insignificant effect on heat illness experience, while worker job
characteristics have a positive effect.

Conclusions: Depending on job characteristics, even healthy workers are more likely to experience heat illness
symptoms and have a basic awareness of the risks and heat illnesses due to heat prevention efforts.
Furthermore, preventive measures for working environments that affect the experience of heat stress are
suggested, such as continuous measurement of heat index, accurate estimation of work metabolism, and
continuous risk assessment system based on WBGT.
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Table 1. Thermal insulation design for power plant equipment

Domestic Vietnam PJT* Saudi PJT
External temp.(C) 60 or below 55 or below 60 or below
Ambient temp.(C) 40 or below - 35 or below

* PJT(Project) : Unit plant construction project abbreviations

Table 2. Ventilation design for power plant buildings

Domestic Vietnam PJT Saudi PJT
Design temp. (C) 50 or below Outside air+b Outside air(47)+6
Ventilation method Natural, forced ventilation

Table 3. Temperature rise caused by radiated heat(C)

N Min. Max. Mean

) Surface 252 30 81 50.3
Boiler :

Ambient 252 23 50 33.3

) Surface 184 38 90 59.0
Turbine :

Ambient 184 31 50 41.3

Table 4. Correlation between surface and ambient temperature in the boiler area (**p<0.01)

Surface Ambient
1 AB9%*
Pearson
Surface .000
N 252 252
AB9*¥* 1
) Pearson
Ambient .000
N 252 252
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Figure 1. Surface and ambient temperature in the boiler area
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gure 2. Surface and ambient temperature in the turbine area
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Table 5. Comparison of thermal indices over the seasons (WBGT, C)
Type N Min. Max. Mean SD
21.12 32 16 25.8 22.7 4.4
22.11 32 15.1 24.2 21.3 4.2
Boiler area '22.07 32 17.5 26.9 23.9 4.2
23.09 32 27.9 30.4 29.1 0.6
24.05 27 26.8 38.6 29.4 3.2
21.12 40 15.5 26.1 22.9 4.1
22.11 40 14.1 24.2 21.7 4.0
Turbine area 22.07 40 16.7 27.4 24.4 4.1
23.09 40 28.1 30.3 29.1 0.6
24.05 14 25.4 31.5 28.5 1.8
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Table 6. Status of thermal indices in power plant buildings (WBGT, C)

N Min. Max. Mean
Reqular monitorin Boiler 144 15.1 30.4 243
ou 9 Turbine 180 14.1 303 24.6
Special monitorin Boiler 27 26.8 38.6 29.4
P 9 Turbine 14 25.4 315 28.5
@ ® 8 & lg Eili
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Figure 3. Distribution of WBGT in boiler and turbine areas
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Table 7. Demographic characteristics of survey participants
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Figure 4. Frequency of WBGT in boiler and turbine areas

 1YE AEHAE AT &EC] 1.0818 F7Iok=
Aoz YErgtTable 8).

2) 22X AP ZHo| E =Y Q14

Z|AA Eo| tfst FAT} ol E e g 8o
3 ZolE HolA| IO K(p)0.05), RAM thAF A<
A4 = ito] 3.2 oo =® &7 YEhteH, 50t o]
o] Ag oA 714 HEo thgh BT Q14 o]
AH o o 2 Z0=E IRIEGItHTable 9). 3
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Type (Total 143) M_echanlcal E_Iectrlcal Control maintenance  Cleaning staff
maintenance maintenance
Male 62 30 30
Gender

Female 21

20~30s 25 14 18
Age 40~50s 34 13 11 3
60s 3 3 1 18
. {10 years 47 20 17 14
Work experience 515" v 15 10 13 7
Total 62 30 30 21

www.kiha.kr

Journal of Korean Society of Occupational and Environmental Hygiene, 2025: 35(1): 60-70



SIHUTAO| UH MASA NN D2 1 AEA AT S AL 65

Table 8. Binary logistic regression analysis of worker factors

Dependent variable Independent variable B o Exp(B)
Ages ((50s) -1.108 0.045 0.33
' Work experience (=10y) 0.078 0.006 1.081
B o i
Work  shift 0.982
Intercept 0.109 0.788 1.116

Table 9. T-tests and descriptive statistics for independent samples (Control 1)

Control group N t P
. (50s 89
Perception of apparent temperature -0.706 0.481
>50s 47
. . (50s 89
Perception of heat wave warnings -0.124 0.902
>50s 47
. . . (50s 89
Checking temperature via media 0.836 0.405
>50s 47
. (50s 89
Checking the placement of thermohygrometers 0.733 0.156
250s 47

Table 10. T-tests and descriptive statistics for independent samples (Control 2)

Control group N t p

. 10y 85
Perception of apparent temperature -2.639 0.01

>10y 51

. . 10y 85
Perception of heat wave warnings -2.639 0.01

>10y 51

_ . _ {10y 85
Checking temperature via media 0.619 0.54

>10y 51

_ 10y 85
Checking the placement of thermohygrometers 510 £ -2.252 0.03
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Table 11. T-tests and descriptive statistics for independent samples (Control 1)

Control group N t o
_ (50s 89
Consuming water and glucose -2.541 0.01
>50s 47
. . iy (50s 89
Heat-related illnesses as medical conditions 0.608 0.54
>50s 47
. . iy (50s 89
Medical consultation for heat-related conditions -1.388 0.17
>50s 47
. (50s 89
Non-hospital recovery methods -0.60 0.55
>50s 47
Table 12. T-tests and descriptive statistics for independent samples (Control 2)
Control group N t p
. 10y 85
Consuming water and glucose -1.358 0.177
>10y 51
. . L (10y 85
Heat-related illnesses as medical conditions 2.019 0.045
>10y 51
. . . {10y 85
Medical consultation for heat-related conditions -2.029 0.044
>10y 51
. 10y 85
Non-hospital recovery methods -1.796 0.075
>10y 51
St ket 2t 5) K12l S4 201 4524
19 AL BY 89 F MY FRT WrE T
D=—0.158 X X, —0.074 X X, +1.049 X X, +0.507 X X, ol ZY EA Q9 AFFor BAsy] Yol 1<
X,—FQA X, = £ EIA 2EFA AW §R I8 7 AR B
{ngz}qjgxkg, L= A9 (ANOVA) AAlstyct. ANOVA H4 Azt ‘12 &
A, A Al FA o, A 2F As A, A
by AIE40.957), L0184, Hgel  HE AL 5 AU SA Qo] fewist Zelk

tHTable 13, 14).

Table 13. Test for homogeneity of group means

il
.

21(-0.078), THAY(-0.018) A= JFr7} Uepd

UERStHp<0.05)(Table 15).

Scheffe AJZEAS E5) AF=A0l

Wilks F Degrees of freedom 1  Degrees of freedom 2 p
Perception of heat waves 0.999 0.076 1 134 0.784
Perception of heat 0.997 0.423 1 134 0.517
Work characteristics 0.925 10.942 1 134 0.001
Management 1 0.004 1 134 0.950
Table 14. Structural matrix and group median
F Work Perception of  Perception of |, Group median
s anagement - :
characteristics heat heat waves Experience Inexperienced
1 0.937 -.184 -.078 -.018 0.23 -0.39
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Table 15. ANOVA of heat stress—experienced groups

Sum of squares Degrees of freedom Mean square F P
Intergroup 5.5652 3 1.851 7.826 0.00
Intragroup 31.217 132 0.236

Table 16. Scheffe post—-hoc analysis in ANOVA

Subset at significance level a = 0.05

Experience of heat stress N 1 >
Not at all 18 1.903
Somewhat disagree 33 2.265 2.265
Somewhat agree 60 2.354
Strongly agree 25 2.620
p 0.055 0.063
Table 17. ANOVA of work characteristics in the experienced group
Sum of squares F p
. ) . Intergroup 13.304
Working in a high—temperature environment 5.841 0.001
Intragroup 100.225
) ) Intergroup 7.548
No time to rest during work 4.074 0.008
Intragroup 81.511
e . o ) Intergroup 8.913
Difficulty in adjusting work during heat waves 4.562 0.004
Intragroup 85.962
) ) Intergroup 15.028
Continuous work for more than 2 hours even in summer 5.912 0.001
Intragroup 111.847
L ) Intergroup 11.428
Restrictions on work clothing 4.766 0.003
Intragroup 105.513
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