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Abstract:

Objective  To understand the configuration, calibration, and performance of power frequency electric field measuring
instruments in Guangdong occupational hygiene technical service agencies by inter-laboratory comparison.

Methods  Forty power frequency electric field measuring instruments were selected from 40 occupational hygiene technical
service agencies in Guangdong Province, and calibration certificates were examined. Using a transformer as standard source,
measurements were conducted at 1.0 m distance from the transformer at different time periods, and homogeneity was evaluated by
one-way ANOVA. Spot measurements were then conducted at 1.5m and 2.0 m distance from the standard source by surveyors from
each agency using respective measuring instrument, and the measurement results were analyzed by z-score.

Results  Homogeneity analysis results showed that there was no statistical difference in electric field intensity among three
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selected time periods [(209.52+ 0.38), (209.96+ 0.51), and (209.74+ 0.60) VV/m for afternoon of the first day, morning of the second
day, and afternoon of the second day, respectively, P>0.05], indicating that the standard source was qualified for inter-laboratory
comparison in terms of stability. One measuring instrument was unable to provide calibration certificate, calibration certificates of
two instruments were expired, and one instrument’s calibration result was not within tolerance range. The inter-laboratory z-score (z,)
of 40 measuring instruments ranged from -1.16 to 13.41, while the intra-laboratory z-score (z,,) ranged from -1.29 to 25.26. Both |z,
and |z,| of two instruments were above 3.00, and the |z,| of another instrument was above 3.00, indicating outliers; the |z,| or |z,] of
four instruments were above 2.00, indicating problematic results. In light of those results, three instruments were unqualified.

Conclusion It is feasible that a transformer could be applied as standard source in inter-laboratory comparison of power
frequency electric field measuring instruments. There are still problems in the use of power frequency electric field measuring
instruments in Guangdong occupational hygiene technical service agencies.
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Table 1 Basic information of 40 power frequency electric field measuring instruments
Hz Vim
Instrument type Company Quantity Response frequency ~ Measuring range of electric field
NBM550 NBM550 NARDA NARDA German 5 5~1x 10° 0.01~1x 10°
PMMB8053 PMM8053 PMM PMM German 5 5~1x 10° 0.01~1x 10°
HI-3604 HI-3604 Holaday Holaday USA 5 30~2x 10° 1~2x 10°
NF-5035 NF-5035 Aaronia Aaronia German 4 1~1x 10° 0.1~2x 10*
SMP-560 SMP-560 Wavecontrol Wavecontrol Spain 1 1~6x 10" —
RJ-5 RJ-5 MeiCheng China 17 30~2x 10° 1~2x 10*
H-3A H-3A YuXin China 3 30~1x 10? 20~2x 10°
2 1.0m V/m lzs|  |z4] < 2.00 3
Table 2 Homogeneity test results at 1.0 m distance from standard source 25
1 2 2
Serial Afternoon of the first  Morning of the second Afternoon of the 40 3 1
number day day second day 37
1 209.20 209.00 208.80
2 209.10 209.60 209.20 3
3 209.10 209.50 209.40
4 209.50 209.90 209.00 3 40
5 209.30 210.10 210.10 Table 3 Calibration and inter-laboratory comparison results of 40
6 209.60 210.90 209.80 instruments
7 209.50 210.10 210.20 1= 0=
8 209.60 210.30 210.50 Calibration 1=Yes 0=No Measurement result
9 210.10 210.20 210.10
Instrument 1= 0=
= ey 210wy 2088 number  Calibrated ~ Within Within zp zy Judgement
validity tolerance 1=Qualified
period range 0=Unqualified
2.3
1 1 1 1 001 042 1
40 1 2 1 1 1 038  0.09 1
39 2 3 1 1 1 0.89 -1.01 1
1 4 1 1 1 -0.49 -0.07 1
5 1 1 1 -0.88 -0.61 1
3 6 1 1 1 024 069 1
24 7 1 1 1 -1.11 -0.90 1
8 1 1 1 -0.04 -0.03 1
40 15m
9 1 1 1 022 0.22 1
9.10~725.11V/m 20m 10 1 1 1 070 103 1
2.00~334.00V/m z, -116~13.41 z, u L - 1 -0 -078 L
12 1 1 1 -0.01 0.03 1
-1.29~25.26 2 sl lzs]  >3.00
13 1 1 0 104 117 1
1 |z5[>3.00 4 14 1 1 1 001 -024 1
|ZB| |ZW|>2.OO 33 15 1 1 1 -0.47 -0.18 1
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3
1= 0=
Calibration 1=Yes 0=No Measurement result
Instrument 1= 0=
number  Calibrated ~ Within Within oz Judgement
validity tolerance 1=Qualified
period range 0=Unqualified
16 1 1 1 1142 -1.04 0
17 1 1 1 -093 -0.74 1
18 1 1 1 -0.26 0.38 1
19 1 1 1 -1.16 -0.73 1
20 1 1 1 0.17 0.62 1
21 1 1 1 124 288 1
22 1 1 1 114 245 1
23 1 0 — 1.08 1.74 1
24 1 1 1 0.49 237 1
25 1 1 -0.28 -0.03 1
26 1 1 1 0.01 -1.00 1
27 1 1 1 0.10 0.48 1
28 1 1 1 -0.29 0.03 1
29 1 1 1 -0.59 -0.03 1
30 1 1 1 -0.76 -0.69 1
31 1 1 1 022 0.59 1
32 1 1 1 258 -1.29 1
33 1 1 1 -0.70 -0.49 1
34 1 1 1 340 6.79 0
35 1 1 1 -1.09 -0.80 1
36 0 — — 1341 25.26 0
37 1 1 1 -022 011 1
38 1 0 — 0.81 -0.88 1
39 1 1 1 -1.11 -0.77 1
40 1 1 1 -0.49 0.24 1
Note — No data.
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