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Residential Power-frequency Electromagnetic Field Exposure in Baoshan District of Shanghai L/U Wu-
zhong', Al Zi-sheng®, QIN Jing-xiang', HU Xiao-qing', LI Ming-zhu'( 1.Department of Occupational Health,
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Abstract: [ Objective ] To investigate residential power-frequency electromagnetic field exposure in Baoshan District,
Shanghai. [ Methods | A total of 160 residential households were selected and the intensity of power frequency electromagnetic
field were recorded at various spots in residential households with household appliances on and off. [ Results | In the state of
appliances disconnected from power line , both the intensities of power-frequency electric field and the magnetic field in the houses
within 100 m range to high voltage lines were significantly higher than those in the houses having more than 100 m gap to high
voltage lines. Compared with the house beyond 100 m range to high voltage lines when appliances were on, there were no significant
difference in the intensities of power-frequency electric field in the houses within beyond 100 m range to high voltage lines but the
intensities of power-frequency magnetic field were significantly higher which suggested a distance-dependent manner. No matter the
on/off state of the household appliances, the intensities of power-frequency electric field and magnetic field were both higher than
the background electromagnetic radiation of Shanghai, although they were far below the limits of national standards. In addition, the
intensities of power-frequency electric field at the center of the houses were higher than those off-center spots but no such pattern
observed in the magnetic field measurement. [ Conclusion ] The residential power-frequency electromagnetic field levels in
current study are higher than local background level and both far from the related national standards.

Key Words: power-frequency electromagnetic field; high voltage line; household appliances; living space

B v g gl ) TR R i, S [ TR S R AT R 2k
AR S A IO A g H AR R, e R RS AT
A 5 A AR R E R B TR, PRI H AR S5 e A
A R A 532 100 18 5t MO MRS AT A0 563 . [l S F e
BIR 1 i o T R B A Rt L Al i S
{50 Hz 1351 HEL 1 30 T ARSI ik A 20 78 O IR B 98
CENL LG EE S R VP S 2 S T RalS 3h 2 N N S

[BE&WE ] LFH AL TAREFFEAA R E (45 08
GWQ065 )

[1EEEN IR EC(1976—), B, 24, EEBEI; #F5Erm. Bl
P A B PO fE P L MR BT R fE
% E-mail: lubeliu76@hotmail.com

CAEFBAAL 11 S0l DB BT P il o PO AR R, i 2019015
2. [P R AR, i 200092

PAA R = e X IR . VTV . SO b S X 4 R R
A R P R B 1 TR LR 37 T 5 R M & RGP . LI T
FK500kV/220 kV AEHL 3 2 — B4R AR L 7 R I IXC P, Gl
o 220 kV BEHL R 5 110KV F1 35 KV BCH R ) i P ke, T
i 5 L DX T A P 6 B 5 2 P L T R TR TS
oK, AT H X521 X RAE 2 T4 R 2 ik S0k 7 3
2, DUBHIE— 25T v e i R 2 B B 5 FH 288 A ) T H
YKoV, RO (g 1) 52 mi 42 e

1 MR57EE
L1 FHRR

FINX 3L 16 M HEIX, B 10 RS, Hd s
P R AT e g T A LR B R B 100 m AN, 535 7 )
FROAT: 2 8 e T i R 2R B 8 R 8 100 m AR, 36160 1 Syl



HEE SO EES: 2011 4F 6 H 25 28 55 6 ] J Environ Occup Med, Jun. 2011 Vol.28 No.6

+ 367 -

HivIE
12 F#*

A3 5N A R A 2 4 B R), A AR 4 B ) B
a7 1 A TR 7 N i BN =i a1 (1 N 2N ] N i
37045l o T Bt A ) 1, BRI RS | R
(451 A, A5 DU A IR 2= T A AT T SRR T
A E i B 5 TR R ( DA TR LA L RS ),
T B B M 1.0~1.2m, FEESH%RE /D 70 em.,

JIT FEASCER Jy 2811 5 6 A% 11 HI-3604 T 4% F R 1798 i
WAL (2 E HOLADAY 23wl A2 ), it FF G 44 RE A 2 i B 45
PEATREHE S T BN 2 BN R Bl B .

1.3 it oMt

TE Excel #7508 4, 1 FH SPSS 14.0 #4748 1E 25 1L A6
5 AR PO, AT R 30 R0 LR OG5 Hr
Fr 36 /K 0=0.05

2 #ER
2.1 R BXT IR WAL IR B
i RS T30 P 37 2 A T A3 S 5 B8 249 DA A TE 254K

i, RS T AESEOG T . KITH SR AETF . CPIFRE T 1
AR BN R, OGP G R L A% L0 F S5 BE AR AL AT, T
ARG N 5 B AT B B 22 1, WAk 1. R S R
M (r=0.157, P<0.01 ),

F1 KABSKRF. KRS T TIRBEREIHRE LR

SIE L P L
HH s W z r
gok o W M i
H(Vim) 405 11.2 0.30~221 490 5.7 0.00~490.00 -6.332 0.000
Wi (uT) 393 0473 0.06~5.95 485 0.498 0.019~12.350 -0.932 0.351

22 BEZHELAEENBARESREHELET, 2RETFTL
I b, Bk 5% JE PR

FFA B8 SC A, B EZR 100 m LA 9 5 R4 22 T4,
308 2 I S T IE 5 PR 2R 100 m DASMY S BT 2 (P < 0.05 );
FRIEATIFNE, BE 5 EZE 100 m AN A4S 2 T45 fL 308 15 5
i R4k 100 m LAAMAA 2 TERH .24 5] ( P>0.05 ) TEIEFR HHL
FEPH I RATIF, M ELR 100 m DAY 843 52 A0 me ek v o Jir
R S T R LR 100m LIAMYEE (P<0.05), &2,

*2 ERELATRESRENIMBUEISHEELER

THH (vim) THRE (uT )
41 LIRSS AT LIRESS HLETT
Bowr PR Fien | B phogk JEH o POk bl B AR JEH
BEF LR 100m fESE 255 7.43 0.00~490.00 213 1382 030~163.80 254 094 0.14~7.08 209 0.85 0.06~5.95
B ELR 100m AMEE 235 4.40 0.37~113.40 192 8.80  0.49~221.00 231 0.22 0.02~12.35 184 0.21 0.06~5.04
z -4.424 -1.503 ~13.646 -13.786
P 0.000 0.133 0.000 0.000

23 B— g SRS Rk B R iR LA
TAe K AR R AT IT, ] — P 18] v e v S5 2 24

(7] — s 1] v SR 568 5 PR S e i P2 G 2. 22531 ( P>0.05 ),

%%30

BT R EE ( P<0.05 ), TIICIEF H A C IR 4T,
%3 F—BEPRSRLEEFRELR

AL (Vim ) THRES (T )
205 LIRESS g LRSS AT
Kl SR FleAta| ik gk Ju Bk %k J ik gk I

UAEES 350 620 0.40~49000 273 1560  0.50~221.00 350 050  0.02~1235 273 045  0.06~5.04
Pl Rk 140 490 0.00~150.80 132 680  030-111.00 135 048  0.01~708 120 051  0.06~595

z 2052 -5.074 ~0.154 -0.859

P 0.040 0.000 0.878 0.391

3 g TEZFHHLARTT | SCPIRCIRZS T TR B 758 BE A, e BAE

TR T 0 N TR A AN R [ B s 3t T A 45U Y
BRI, A M BT R W TR 7 T e S RS L 2 A
g7 MR RGEREAR A, (EL R TR H R L R R U
B RS AR, B AT A O A B A A —E R ey,
HIHTE 4 ARZ BT 35 18 R IUG— BRI o MERR Al A T4
UGS ik, O TRITS 4 il P S5 A RS T ) 5
R

THRHREIAIR ., o P A D S G LA i mT LA
P T G, AN RIS Ao T I S i P R AN [ B

AH R SRR AR, G R AR T
HL I BT AT RS AR T 1 TR 35 B, B %
W g R TR kIR Z —; YF R RAETS &
JRER AR B I, AR AR M), B RZR 100m LN & T4
5 3 W] s TRE B R4k 100m LIS, FAH BT, B
JEZR 100 m DA 5 A3 H 37500 J32 5 B i TR 4 100 m L) A3 T W]
20 o T R 2 R TR R TR R S R IR
—, HAE R RSN T 2R,

TEARZE i A S R AR ES I, SEPAI R A IR A



+ 368 - BSOS~ 2011 4 6 H 25 28 %55 6 W J Environ Occup Med, Jun. 2011 Vol.28 No.6

A ARG S5 5 T ST AR RS B ARG I 5
JEBAT X, ASREVE I S A 5 ri it mT DARARARG s R A 2 LR
JENREE s YR RE T R R, TGRS A A
SR SEATTE, BE 25 FRZR 100 m LD B9 A28 ARG J% 0 588 34
FH A s T e T2 100 m DASMIGFE S, U6HH o i L 2 2
RAEE N TIRES T 2RI 2 —, T H5 s IRk B ry B A
KA, AL BRI 500 52 A B 2 ) HE i S 25 A
5,

TR S 5 TR R 5 O TE A OG 2R, (HAAS
FAFRYIEZ AR AT REAR PR, TR A 225,
AT 530 B AT 2251, LR 2 A e T L 2 ™ A 9 1
B A T A S R DA, AT RE R L D T
AN 5 2 i B, TGS 3 T i 3 R o) o ol bt B
N THER I FERIE N E N KRR, TGS 3 2ok
R 2 PN R v A 2 e T i P 2 B

JAeZ IR AR TR R 0C, i RE N T 37 8 R 4%
1o LTI PR L AR S AR IR AL, (HLAZE e R T [ PR PR e
BRAE. LRI ATHLAS | oo T i 2k B S Pl DAS R s ReAE B N
T RS AR R T, AHAN S R R R PR, X
WA RS R H AL B N A TR R I T, (Hd A
TR, HUE e R PRI G A, A s A ], S
TEN G A B 7 DRI A, ARG e B0 B T e
2 — 78 Bl B AT S L FE B E , BEES BRA B B S
FBIFAP A, TR B 7 A 2o R s R B

) — P31l A, 37 e 9 TR 35 B o T IR Sk, I
UL JRR 7 558 R VAT 22 031] BRS8N A 1352
Wi i) — s 6] PN JGHE 2 A P SR i i RSk AR S AR B AT S 2R
T H W EALEE T, 7S LIR30 e R g R A 520
O 3R R e R [l — o 1) P 9 ELAE TG

JEAB G 2 N T R 5R EEEAT 1 I, (R
N SEBR ik ) 1 A58 FL 500 S A — S IR, s R3S

PR BRI 1] LB S B AEAS [8] o 18] B B (e AN — A, RIVEEAT B4 s
i) F) s L M A TE Al A A LR 3 S e it 76 LA
JRABEFE R BR T 228 R SR KL A, A1V FEAN ] (42 s 1]
FHAl T H K

SE Lk

[ 1 DB W w1 ol g ik A4 S5 78 IC v i 1) WL 75 ¢ [ EB/OL .
(2005-10-12 )[ 2010-08-01 ] .http://www.gdepb.gov.cn/gdepb/ztzl/hjyjk/
deifshjk/t2005101227685.htm.

[2 JSAVITZ DA, LIAO D, SASTRE A, et al. Magnetic field exposure and
cardiovascular disease mortality among electric utility workers[ J ]. Am
J Epidemiol, 1999, 149( 2 ): 135-142.

[ 3 INEVELSTEEN S, LEGROS J, CRASSON M. Effects of information and
50 Hz magnetic fields on cognitive performance and reported symptoms
[ ] ]. Bioelectromagnetics, 2007, 28( 1 ): 53-63.

[4]WOOD AW, ARMSTRONG SM, SAIT ML, et al. Changes in human
plasma melatonin profiles in response to 50 Hz magnetic field exposure
[J1.J Pineal Res, 1998, 25(2): 116-127.

[ 5 JGAMBERALE F, OLSON BA, ENEROTH P, et al. Acute effects of
ELF electromagnetic fields: a field study of linesmen working with 400kV
power lines| J ]. BrJ Ind Med, 1989, 46( 10 ): 729 -737.

[6 1P/ NI, BRZ23e, 45 8 i H 2R B TS R A S5 0 A L SR A T
A R HoO NAE SRR FRAYSEMAL ) |, AR DR 2R S 24, 2006, 6( 9 ):
961-964.

[ 7 IMICHAELIS J, SCHUZ J, MEINERT R, et al. Combined risk estimates
for two German population-based case-control studies on residential
magnetic fields and childhood acute leukemia[ J |. Epidemiology,
1998, 9(1):92-94.

[ 8 JIE4E, el mi/RAE, 45 . HUREER AR X S MR AL A ) e sE ol (1 B 5 B
ARLT ] AR SWOLEES:, 2007, 24(4): 423425,

(Y HE: 2010-08-10)
(G A rol; il BT B i)

#

IEChesMNE AR R G5 REARUN AR SR 5
MR, B, BEKE, ¥

NI MLIE RS E B (MBP), # & LA 3B (NSE), & 4 KHF(NGF), 2 2F 8 (NF)EXFEDK
SNAME RGN E R NAFE I EL, ARAREARZ D E Tl T8 M R E, @it R E kiR A £ #4T 8T
SNJE A B ARG, F B A A B fE o MBP, NSE. NGF  NFi#y AP, SR E TR EC K LEARBITHAN L R EAAAHE
FRER, REAREIEEMEHE, mFFNSENFEQANELEF LA 2AEEFEAE EFA, P<0.05, KAk EAEE 24
H122.94% . 193.35%; A R ML F MBP A& -F | i % NGF A FAXZE A B B R B %k & o F A4 5 fuiF NSE. NF, NGF, MBP
# Pearson 48 & % %k 2% 7 0.608 ( P <0.05 ). 0.595( P<0.05 ), —0.284( P>0.05 ), 0.179( P>0.05 ); PA NSE 71 NF i+ 4 i sk 1y 2
BRE, EFEN 5% TR E TR 54 H 150me/(kg«d). 105mg/(kg-d), FrEF ¥ mENSE. NF ZBE &5, &
FErAE TR, R EEEXR, THENRGNECKERNAFT; iF NGF, L& MBP 1 % IE T 5 & % AR
R BT — B,

WK TR, BiFxE!




