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ABSTRACT

Objectives: This study evaluated occupational exposures to noise and heat stress during routine non—-outage
works in three coal-fired power plants in the Republic of Korea.

Methods: The data were collected during the summer of 2020. Full shift noise exposure of 52 workers were
measured using noise dosimeters. Heat stress of 16 worksites were measured for 70 minutes using wet-bulb
globe temperature monitors.

Results: The noise dosimetry results revealed time—-weighted averages that ranged from 47.5 to 88.9 dBA. 2
out of 52 noise measurements exceeded 85 dBA. Based on the arithmetic mean, the coal service group
showed the highest level at 80.2 dBA by job tasks. Noise exposures exceeding 85 dBA were measured in the
coal service and plant operator group. Heat stress index measurements ranged from 20.3C to 37.2C. 1 out
of 9 indices measured in coal facilities and 4 out of 7 indices measured in boiler house exceeded 1 hour TWA
during moderate work. Heat stress indices measured from boiler houses were significantly higher than those
measured from coal equipment.

Conclusions: The results show that overexposure to noise and heat stress may be encountered during routine
non-outage work activities in coal-fired power plants. Appropriate actions should be taken to reduce future
health outcome from occupational exposure to noise and heat stress in the industry.

Key words: coal—fired power plants, noise, heat stress, occupational exposure
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Aesleddaold Aeke SR AHololE &
3 &5 5 vEVIE AA EdE 2y AR gkl
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Total number of

Plant A Plant B Plant C
samples
Coal type Bituminous coal Anthracite Bituminous coal
Coal storage Indoor, outdoor Indoor Indoor
Boiler Pulveang”g?al—ﬁred Fluidized bed boiler  Fluidized bed boiler
Principal housekeepmg method Wet method Dry method Wet method
of coal equipment
Number of personal noise % 10 16 59
samples
Number of area heat stress 9 4 3 16
samples
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Table 2. Description of job task

Job task Activity

Principal work location

Coal services N .
maintaining coal and ash equipment

Mechanics

Electricians and turbine equipment

Plant operators
Supervisors

Removing coal dusts and residual ash, operating and

Inspecting and maintaining mechanical parts of equipment
Inspecting and maintaining electronic parts of mostly boiler

Inspecting boiler and turbine equipment
Administrative works and supervising subcontract works

Coal and ash facilities,
desulfurization facilities

Boiler house

Coal facilities, boiler house
building, desulfurization facilities

Boiler house
Office, boiler house
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Table 3. Noise exposure levels by job tasks (Unit : dBA)
Job task N Mean(SD)* Range N>80 dBA N)85 dBA p-value

Coal services 11 80.2(3.9) 74.8-87.3 3 1
Mechanics 10 71.2(6.7) 59.5-81.6 1 0

Electricians 14 70.6(9.8) 47.5-83.5 3 0 0.01
Plant operators 8 78.9(5.6) 69.2-88.9 3 1
Supervisors 9 64.7(9.7) 48.0-76.9 0 0
Total 52 73.0(9.2) 47.5-88.9 10 2

N : number of samples

B2 72.3 dBASLY, HY= 47.5 dBA-88.9 dBASI
t}. 23R7 % 270] 85 dBAS 27311, 90 dBA
£ 2% g2 QI9lth 85 dBAE =3t g § 7MY
=2 @2 AlofAoA ERe EdEdES «3dA
Sk A7 IsdoA SHEJL, F HA =2 32 3
A duo A A D 7|AZRZ 52 HAsks =BTl
A =S AEEH SH2 TISHEAS Ve R
29F 80.1 dBA(74.8-87.3 dBA), WH71&Y 78.7
dBA(69.2-88.9 dBA), 71AE 70.9 dBA(59.5-81.6
dBA), H715 69.9 dBA(47.5-83.5 dBA), AHR-H=H
64.0 dBA(48.0-76.9 dBA) %=°]tHTable 3). *3F
I 7 ed2 3 S4%k0] 85 dBAE st
ARTEES A BE FE9 i SAFko] 80

dBAE I N, ARFAEYY] 45 E3FE2 2

TMean(SD) : arithmetic mean(standard deviation)

I, 71AE, FH71Edl Bls] FARLE Fofnst
Al FUAHZZE p value=0.002, €0.001, 0.002).

370 AFGFIAM A A 164S FHsHch A
A 2439 7sHEHES 26.4C91, Y= 20.3T
-37.2CAtk. SRR F 570] 29CE 23T
o] Z 37°] 30CE It rHTable 4). 7872 9
A 7)stEdS 7|Eos HIAHAE 30.4C(24.9-
37.2C), AeHdu] 23.7€(20.3-30.2C) <=°]3l°
% 189 WBGT 3% BAH0R fou|t Xo]
£ BYtHp value=0.01). 29CE 235t =243t 54
o] MIF Al2H A9 HdejdsE 374, gHylA 17,
Fuj7] 4 179K Table 5). 4% 574 & 14(W3)S

Table 4. Heat stress index levels by worksites (Unit : ¢)
Worksite N’ Mean(SD) " Range NY29°C NY30°C p-value
Coal equipment 9 23.8((3.0) 20.3-30.2 1 1 0.01
Boiler house 7 30.6(4.3) 24.9-37.2 4 2 '
Total 16 26.8(4.9) 20.3-37.2 5 3
N : number of samples "Mean(SD) : arithmetic mean(standard deviation)
Table 5. Samples with the highest heat stress indices (WBGT)29°C) (Unit : °C)

Principal factor influencing

Sample ID  Sample location WBGT  WTT DT* GTS or! clovated levels
W1 Boiler house 37.2 29.9 47.2 54.1 17.6  Elevated temperature and radiant heat
W2 Boiler house 35.6 29.7 46.8 494 20.0 Elevated temperature
W3 Tripper room 30.2 30.1 30.1 30.3 20.0 Elevated temperature and high humidity
W4 Turbine room 29.8 25.2 39.4 40.7 17.6 Elevated temperature
W5 Boiler house 29.2 25.3 37.9 38.5 20.7 Elevated temperature

"WBGT : wet bulb globe temperature
DT : dry bulb temperature
'OT : mean outdoor temperature of the sampling day
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TWT : wet bulb temperature
SGT : globe temperature
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Figure 1. Plant operator's noise exposure over time
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