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ABSTRACT

Wire codes, introduced by Wertheimer and Leeper, are interesting largely because several case-control studies have
reported associations between them and certain types of cancers, including childhood leukemia. This paper is concerned
with the reliability of wire codes as a surrogate for residential electric and magnetic field, divided into four categories
based on the electrical wiring within 40 m of homes. To examine the correlation between spot measurements and wire
codes, EMF was measured by using HI-3604 and classified by wire codes. The correlation between log-transformed
RMS of magnetic field and wire codes was 0.81. But the correlation between log-transformed RMS of electric field and
wire codes was 0.27. The results led us to determine a four category form of the Wertheimer and Leeper code that 1)
may be useful in domestic epidemiological studies and 2) is not suitable for electric field exposure. Thus, the critical
point of exposure assessment in residential magnetic field is to classify a wire code precisely.
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2. Wire code &/

wire code= 7FA] 2] $AAE HIEd AAle]
sl Adge] Al7)ek AL £ Tejsle] A v
2= ARA Y 2718 s vhfeld). £ dtellA
= Wertheimer & Leeper®]?® AAw)z] 272 £HA
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247 BUS A 7 FAN Qeln P BT
gty F EFZEX, Y, Z2)o] sl RMS(Root Mean
Squareyg T3Heh. 1 A2 o} 2ot

R M S[v]= /T 0"v(t)dt

v : mGauss <2 Volts/meter
T : 52| 74

$le) vheE 42 FAAE wire codedll wel &
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Table 1. Definitions of Wire code*®

Wire code and distance from powerline
Om 75 m 15 m 39 m

| VHCC OHCC

Wire class Figure

1. multiple(6 or more), thick
3-phase primary

2. primary distribution

. VHCC OHCC OLCC
(thin conductor)

3. secondary distribution
(first span)

4. secondary distribution OLCC
(second span)

OHCC OLCC

5. end pole VLCC

VLCC : very low current configuration, OLCC : ordinary low current configuration, OHCC : ordmary high current configuration,
VHCC : very hlgh current configuration.

B 7t code MR FES} FEAE wasich b FAXGER FAAES] EEL Table 29} 2ot wire
o7} T Wgzke) IAE 17] $13) smoothing curve codes AT 2 S| Felok A=lE o] 83l
£ Tollew, SAAe] REE Afsle] wiss ERSReh =8 AR 33 (reference) 0 2. ARES}

A=, 7] $lael F48 W3 som ollel BAIF A% wh
Alo] gl Aol WAIE SAssked o 2
3. E Ak AR R ke BTk P S8 Qe w2

F 25 Aol AEYE ANIGEH, wire coded} Aol AlAd e BE Aoz Frajgle
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Table 2. Results of spot measurements by Electro-Magnetic Field

Categories

Frequency(%)

Magnetic field

Electric field

g

o

=]
1

N
o
I=]

-
(=3
o

RMS of Magnetic field (mGauss)
& g

T
OHCC

T
oLce
wirecode

T T
Reference  VLCC

Fig. 1. Smoothing curve for RMS of magnetic field classified

T
VHCC

1.004 logmag = -2.58 +0.85" wirecode
! R-Square = 0.81
? 0.004
3
©
(O]
E
B -1.00 4
[}
=
x
£ 2004
Regression
-3.004 95.00% Mean Prediction interval

Fig. 2. Linear regression for

by wire code(Lowess smoothing) (RMS : Root Mean

Square).

=, Fee] B 3l o} olhE AL Fas)

Al

o Tw

) FHAe EEE

mean £ SD(mGauss)®  mean = SD(V/m)®
Wire code
Reference 1(4) 0.12 0.98
VLCC 3(12) 0.18+0.11 4.871+3.45
OLCC 10(40) 040+0.16 10.62+8.95
OHCC 9(36) 1.13+0.48 18.47+23.04
VHCC 2(8) 2.16+0.90 67.01 £59.59
Total 25(100) 0.77£0.67 16.88+24.72
Residence
Suburban 12(48) 0.66+0.78 8.78 £8.43
Urban 13(52) 0.87+0.57 25.66+33.08
Total 25(100) 0.77£0.67 16.88 £24.72
Wire class
. Reference 14) 0.12 0.98
Multiple thick 3 phase primary 3(12) 1.92+1.07 41.8+£58.41
Primary distribution 4(16) 0.52+0.26 1.65+8.51
Secondary distribution(1st span) 5(20) 1.20+0.33 20.94+19.40
Secondary distribution(2 nd span) 6(24) 0.59+0.34 15.271£24.61
End pole 6(12) 0.28+0.14 8.79+8.85
Total 25(100) 0.77+0.67 16.88+24.72
A : Means of RMS(mGauss), B : Means of RMS(V/m).

oLce
wirecode

LJ L
Reference  VLCC

¥
OHCC VHCC

log-transformed RMS of
Magnetic-field (RMS : Root Mean Square).

A7L e AE & 5 AFHFEg 1
sl AL RMS

2 FE3H
wire codeol| wel A7 Ap7)ARe] Fwgke] 7}
3= AL & 4 oH, A 2 ARG AR
EAR B} Felyle] ZAX7T A A=,
Z7)1Z RMS 7k a3 wire code 7loll Lowess
smoothingg: F3IHS W o] F Wfle] 2A2=}

ol Ad22E F3 F AHTHE EMEE o
°Fo] #AAL 7™ BAE Rsquare el 0812
veht vl$ & AR Hel 313iTh(p<0.01)
(Fig. 2).

A7132} RMS9} wire code2e] FAofA FAH
22 wire code?} 715l wlel A7) RMSE $7}
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Fig. 3. Smoothing curve for RMS of electric field by wire
code(Lowess smoothing) (RMS : Root Mean Square).
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Fig. 4. Linear regression for log-transformed RMS of Electric-
fieldRMS : Root Mean Square).
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