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Abstract:

evaluate the heart rate and arterial oxygen saturation (Sa0,) in workers performing varied physical work intensities.

com
[ Objective ] To measure the physical work intensity of electrical maintenance workers working in plateau, and
[ Methods ]
Thirty-eight workers currently performing electrical maintenance tasks in plateaus with different altitudes were recruited, including
transformer station maintenance workers and field wire maintenance workers. Physical work intensity indices, Sa0,, and heart rates
in workers with different types of work and types of action were measured and caculated respectively. [ Results ] The intensity
indices of physical work of transformer station workers at 3600 m altitude and at 4 200 m altitude and of field wire maintenance
workers were 14.1, 12.4, and 23.6 respectively. Mountain hiking and steel tower climbing were the two types of action with
extraordinary high energy metabolic rates of 3.48 and 3.22kJ/(min * m” ) respectively. The Sa0, and heart rate at 3600-3900m altitude
were similar to those at 4200 m in state of rest. In state of working, the SaO, and heart rates were within the national occupational
health limits. Instead, one wire maintenance worker reported Sa0O, lower than 85%, and three others’ heart rates were more
than 150 beats/min. [ Conclusion | The physical work intensities of transformer station maintenance workers and field wire
maintenance workers in plateaus are classified as I and Il respectively. Specifically, mountain hiking and steel tower climbing have
the leading two values in intensity index, which cause heart rate and Sa0, exceeding relevant national standards.
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Table 1 Distribution of age and working age in electric maintenance

workers with different types of job in plateau

() T C4F)
T Ap Age( Years) Working age( Years )
. n
Type of job BlEnGE| Tis BlEnGE| Tis
Range - Range -

AFHHELE(3600m )

Transformer station 11 25~47  329+72 2~29 11993
maintenance ( 3600m )

ARHE A ZE(4200m )

Transformer station 10 23~45  299+6.2 1~26 85+79
maintenance ( 4200m )

2 pE U

%E%Jéfﬁ . 17 23~45 324+78 1.5~25 10.7+8.3
Field wire maintenance

F 0.409 0.520

P 0.668 0.599
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Table 2 Assessment of physical work intensity in electrical

maintenance workers with different types of job in plateau

FEEmAR RRRUAR SYEERE SFghiRE
T (%) [kJ/Cmin+m*)] i £33
Type of job n Average Energy Intensity Classification
. working time metabolic index of of physical
rate rate physical work work intensity

AEHLIZ2E(3600m )
Transformer station 10 88.38 1.087 14.1 1

maintenance ( 3600m )

AR A YE(4200m )

Transformer station 9 59.24 1.330 12.4 I
maintenance ( 4200m )

3 Y Q i
PR 10 77.1 2346 236 m

Field wire maintenance

®3 BEMRAREBRENEET AZENENTHEER
HFEZE[KJ/(min - m®) ]
Table 3 Energy metabolic rates in electrical maintenance workers

with different types of action in plateau with varied altitudes

BES 3600~3900m 4200m »
Type of action M Py P M Py P
PRE (Rest) 0.59 0.53 0.74 0.67 0.63 0.89 -1.335 0.193
T ( Patrol ) 0.70 0.53 0.99 2.12 1.58 245 -3.400 <0.001

J€111 ( Mountain hiking ) 348 229 478 — — — — —
Je¥s ( Steel tower climbing) 3.22 1.80 460 — — — = =
F il ( Going downhill ) 083 070 1.00 — — — — —
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Table 4 Distribution of energy consumption in electrical

maintenance workers with different types of job in plateau

T RAME EBOKME
M Pos P
Type of job " Min Max - »

ASHLGEZAE( 3 600 m )

Transformer station 7 490 1363 743 626 1085
maintenance( 3 600 m )

ASHLHEYE( 4 200 m )

Transformer station 9 770 1732 1009 843 1126
maintenance (4 200 m )

LI A o

PRz 10 510 3018 2017 1214 2364

Field wire maintenance

x5 BEMXAREFHEBISHET ASEEIIRESH Sa0,( % )
Table 5 SaO, in electrical maintenance workers with different

states of job in plateau

Vb ks 3600~3900m 4200m
& f P
State n X5 n X5

MEIRAS (Rest) 21 93817 9 91.7+22 1.034 0310
TAEIRZ ( Working )

A ulis 4k

Transformer station 9 91.7+23 9 91.0+32 0512 0.616

maintenance

2 e sz U

i 14 903+29 — - =

Field wire maintenance
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Table 6 Heart rates in electrical maintenance workers

with different states of job in plateau

Ve RS 3600~3900m 4200m , »
State n Xts n Xt
PREVIRZS (Rest ) 21 86.2+9.1 9 87791 -0394 0.696
TAERA (Working )
7% L A A
Transformer station 9 863+143 9 97.8+150 -1.655 0.117
maintenance

14 1294+193 — — —

Field wire maintenance
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