Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

&AJ%&LP&MM‘L?MJM)\MM
Oyl Jaee Clildg ke el

YAP GYVA Slmio A7) 5ol o oslod oy 053

O oy S )3 (bliin 5 (S S G0l QA 25 8 (o 5
GIS (5,51 5l ealanal b Olowiy g 548 HLid

25w 3l (g s e g adlie L) e (g5l A gl
fma6662000@yahoo.com (gles > coilig oy S iy Sopl o oaSCiils Ol 3 S ffl‘ oty ¢ alazel s OLL (Olowi 3 1 s sk 55

QV/VYE s QY0 V/YF sl

e A~

-

g S Sl s Sl L ghast cloSTs i 53 IS Lo 5T O ol 32 1SS b liso 5 ST (SlaOI s 1Skt 5 diva
Slokle s o st 53 Sledbl 03,51 al 5 Gt b ardllos ol )l pin S Ol zodlw s gz po oy o 3 45 0390 SO 2T
S bl Ly e lees o bl 5 (555 LS G (sls Gy U3 bt s S

e et ol Sl BV 5 VP Foe KV G Jlis] sl gl 45 Olmis e (555 5L5 G (Slaciny 1 G 3 allls ol gy 10 20
b3S daglio s spud b s s GIS (gladiid dladlbee ks (6,501l 5 180lSes] 05,5 jaseiis I

JOY/eV 5 1/P9 G5 o ol i 5 e 45 003 Ol Gy il (sla iz 5o nbline L0 S (5,50 510 claassly
i 5 o eS las Sl b SOST Oldes ol 3 g0 55 . Ca ACGIH ol 4o 5 jlomo A I 208 45 035 (MG) 55 oo
(Y0 KV/m) ACGIH s.ié aeo 7 slows A 1 4S 0350 Yoo KV Lst 4 by o O jldds o jiies S YAV 5 /e ARV 5 5 w0 5l
Ll YL

ol (&SIl pslis S S s 350 53 o 350 5iaS jlaes o Sl pwblide Ol ol Sols] Gy 40 olds 0 a7 U 25 S dma
g go Ol EAlS o ol (s (SCaly 1Ll 5y g0 ol 3 5 035 s 5 4G a5 ol ey 0 jloes A | jui Foo KV Lt
33,5 eslizal

GIS (b lidis Olbes o S ;S Ol o 565 LS Gy o cskelS O35

QL;UJ« v’{:‘fl r)l& ntiii\) «C,.Jr'.).@ 9 L;Q;ﬂ‘ﬂ 0SSl JL:JLT.«' o ) .]4:;;0 dl,ﬁ; =

oy (S psbe oils F ojlad Jlays adlig S e e Sl wlid)IS (glas > oy bt 1S =Y

O3 (S5 ke olKils cudligrs (Sl o dSKEls (o m ¢ posibe S5 ol RIS (glad - ol (5158 (g pomtils T
Ol oS0 Ol yas pwdige o dSES1S (6 s S50y aol A )| Ll s -f

QL>uJ ;5"<~:f~" r}LG NESH cg:,wf:l.ke.; 9 é‘:’jﬂlﬁ o AES s 4‘5‘4.9_).> C»le‘.).@.z UA.L‘.:UIS -0


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

sole b s ol e js L)l anb slaplie
LSy Ol L aS oo sladsl b )5 b ooblss
o 3 OLSLI cal pls 3503 3y iy S 31l
SOl (5500 53 Sl (Soe (S S Dl LS
S s lons S sl il S Sy bl
B 5 3,8 IS V48T Ul eebliin sl Olds s
Lo S OIS ol cpl 5 ey Sladllas Oldde O 4S
S LS el s OS5 V4% s buly opl s
KBS 5 Sast 255 3 G (555 5L b sk 0158
.wlwgﬂsﬁ;wﬂijﬁ&@w{
BESIV I WA W Y R V| WAL SN el 14V4 JL. 55 Yip
S35 on D358 53 o) sl Lol JUSH L e
Bb sl gy p s Slads Siasn ool e Jl
')L..Aéb sl slaas 55 1y (g 0l 93 3 9d 2ulssl 5 sls aslsl
5 Jrolo bt 50 slailioe b BLS1 3 ) &

() 5.5 Al dole s G JUas o ot
Ol s plomil Oladl (535 oS (03 SoulS Slalllas
ol glaabl (5 ae 53 &S (g lsL Ol &S das s
&8 = 5\ ,3 Visual display terminals (VDT) s
323 Lo s S5 S mlos sadil )8 a8 SB5 L
257 B Do 3 (51 e SRl LS 0 S 005050
Sl ) Crse 4 pomen Kl i (6355 @
Jsl byl s Jels 01558 & ws S asiie 6,55
S5 o (olal Ol 5o ()ls e Rl 53 0
Sl Jske 5o esises S Slagslmal odle 4 Wl
T RN I WSS L S AN [ vy e Jd=
Lol e gl 2l 5 0 O (R131 Jls ez
Sl (o me 53 35 Jad s 4 oS (ool Bl s
Ly ol o ol ssms LS e 13 bl xS
Lases 53 58 48 515 QLES W s 5058 53 ol ol! Sladlas
05 Ol o &Sl st oblite s 51 (sladln 4 o3 )]
elil Sl tassy cnl e sMe das o Sl s YTV
VA1 o oy b ol yon 025 O ASeslinal o somst 3 0
absl> Cans s sl 3l - Else iy p3 aS esls 0L JL

FAS

..... 9 S Bl S 81595 (o)

PRV

3 Ol Ay s Ky s B Wl S eis
5 laBl (ams b Ay s lasylls -+ sla el
) LSLACJL’ Contl a5 b ula ) 208 0, 2 538
nar g b alo S5 wlie 35 G5 Caio Ol axw g
S A ARISTRCIRTS RS PR el
il 5 St 5 o3 oo S5l 55 pluay
5l el o Al el ails oLl
SN 0l 5 5o sl ST 5 e DT Sl
Slsgmse S p Lol ,0 clled 51 iU (blie
R S
oS ol G 5 L bl iSO sladlis
>4 laul Extremely low frequencey (ELF)
5t 5 60U 5 (S 5 Cind (35S S5 S e
bl (ol iy i o 5 S oS ST ol
(St amae Gaptnn o I O DS 5 s
(s s O pbob e Ssn (KBS S5 S
O3 53 ook Il 5 (315 548 Ol s (g 5me Slay 50 55
Sl 5 L 530 0555 (S5 50 e (1)a5d00 Ols
5 ol Ol ol 5 it bl 55 Ol 5 e
L adayly 5 ilellan sl ey 1 51 sl 5 Jasl A 5
mPlie Ol 5 500 )3 48 JLaS 5,50 53 DL edls
o O 5 osd 5 SO sl 5 adls 13
D3 BLil syse 53 Oliiss Sl galiad sl 48 5 50
s iols 35 Ol 5 peblite Olis (2 pme 53 (%8 5
Dlighos gl 5 Sl S0 S5 10T ks
3 ol Al Sealen R I R
s 35 (6 s Sl 4y aS W Hls ) 58155 Olidees
5L 0Ll ndr y pebline 5 S sladle S 0
(sl Oldos ¢ 55 53 L3 gt 0 50535, S5 ol el
NG PVES PV
s 45 ey peblite (Sl 55 51 3L bliie Olkie
Olds S J= 530 (V) el uize o/eVmT G o/ o¥mT 510
J3be 53 (S Sl s 3,08 Sl 5L (o smn siblias
S GAE B gy JUE) bk 5 s saSLIS

5 2 AW
Il‘“\lj,eglf_g/rnyuylmt/rna:n:_go)g;

ll bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

OlySed 9 (suxo p0l,8

Sl eblin 5 S Gladline ods Slas
M) Sl 4 Senp obl 6 Sesl Bl e
s 3 3l (U 55l 5l 5 Ol L L g 5 50
bl sliw s e T Slazs GPS olKais Jaw s
bkt g5 5 Sl il Joue 4 ax 5 L (6,801l
Kol Y 5 ¥4 00 5 4 ST T Fer KV Ui
(el 5 S (Sla s (6 S 03101 olSins Jas 5 5 st
slaoluw ETS Lindgern <=8 =Ll HI-3604  Jo
O e s 5, S eIl blE b s bliae 5 S STl
Ol (S o310 (sl 48 ol oy g ol s olis ol L
et e 4 e B g | oS il (S S
Lo el oK (dd asdoe oSausl) o 5,50 alais o
33,8 g b SN sl ey pelae b 0T sl 0l ks
2 olaas pl b e (6 Seslul SO sl Ol pslis
Ll (KV/m) s

S8 4 oBas b ebliae Ol (585l ol
A2l S Se3ll s 3 G s O amis 4 S g0 0 (53500
oKis agsly 0l eis b Sham slie 5 el axdls &5
aws oS JS 4255 @b ) p 2508 55 L L
bl Ole (6 o3Il dmly as OLES 1 lhe ST
IS el (MG) oS Jo cnm p oKaws ol bau g
53 5 JolE J sy 51 S8 e 4l s a1 Sesll
W ¢l>.u'\ e C}Qw}‘ \Weem o5 Cu;)

Arcview Sl Sl eslizad L g Se il plesl 5l ny
o pblihe 5 S SN Sla0lhe b 35 a2
el ol i g K8 4 S s ) s Nus
S5 JLid g e 428 (355 5 ok (5 Sesll bl
a6l s s o s g 0SSl 65 (il 03
S el bl e el gla oLoss 5 Arcview
bl D) o bl 5 S Gl slie e
Sl a1y sl cwnd Co 5 ol s 5 s abadl o
d> 3l xS b (TLVS) 3l a5 i sl i
sl S, L s Sesll Joe GIS a2 (555 p odis g 5lma

LS asie &gl

Ulpl bazo Cublsgy ole ol s g fu ole solilad

YA\

Loy ol s el aCol S g o amS o 5553 5
e opl a2 OB Sl 8 Y0 e I S Sl al g
ST 0l 4 bl Sl gla0lee (S5 1 4 o
R e

Gladlis 31 26 Sl L bl s 6,508t Slalllas
S 68 b S sls 0l DLl (G, p omablins s xS
Sos® A Coamse oS DS L glal e s el
Sla led & (5 sb 4 355 oo Ol alabl> 5 sl (Sl
e glaoses 55 Seay Lol ol b i e
(¥ sz ol 53l

5 S Glils s Olpe w5 glasdlae s
Sl Slatn 53 oS Culg o s W 3 L blias
L el OF 2als glaoly wlyl 5 Ol Oliwl YF+ KV
Sl loes o Slodal Ces 40 slie IS b 40 48 sls 0L
KV/Mm) x (Gl A) 33, elod LIS 2 S Ol
Ll Cblis Cgr a8 ol Gais pl 3 ol 1S Ve
5 S, sl 5l cbla- ) s Ooole 4S el
ol ol oy s b 3l ole fals ( blias
()31 31 55 sel 5 oims liion e
3355 o o3 31 OIS 2ol oS 50 Ol s
Il b skt 5 G0 w55 01808 plo b aglis o (Saws
OIS S Sl 3 s 2550 50

s 53 Sl 03,50 wal b ol adlhs 1 G
S350 G p bt 55 pebline s S gla0lle Dl
sl gl pe Camd s (bg e Slame d L alis o S o

25,8 yasie LOle ol L

LSy 93l
Lol o3 &S el oy adlas S hasn o
bl s mbline 5 S S la0lie a6 S o510l
sod- b polie pl aslie 5 B Cons Sl 5 b 5o
S axllas el Jomo 55 o0 el sl 3l agrlse s
aw SLls a5 55 Oy ed 3 8L G sl
alis WL oS bl 5l S Y e KV Jlis) L


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

..... 9 S PS5yl CulS R385 (w2

aasl

cals U olan ol 4 GIS  glaaiis O-F sls K2 Ol sl o (6, So3ll oslie ooy 2l 5 o %S
Wl w35 o 5 emablie 5 (S S slaolts S i Oldes gl 5 VOY/1V MG 5V /PA MG 5 5 4 nblins
Ol oo 1y #Y YTy oo KV Jlisl bl @ oaz 5 L 1, Cewd s YAV KV/M 50/ ARV 5 5 o S ST
35 edalin Al

dadi el
& ST e g gl

ol gl e s Y et i

[ ]0.008 -0.445

0.445 - 0.881
I 0.881-1.318
B 13184 1.754

AN Ol SAs w55 5 PY KV b ks (g 80510 el ) S

dinild I’mh
B Sl e gl it

ke it s ity

1 1,696 - 46,147
46,147 - 90,598
B 90.598 - 135.049

N
) « « “ *\
:‘I

iblie Olie SAS w59 5 W KVJGSI b glas (g 803100 slaolKay! oY JS5

5 2 AW
Ir‘“\l};eglf_g/rngmoJLnﬂ-/p?.‘n:_gngg

YAY Ol o il gy ol ozl ing ju ale tolibad


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

Olyed 9 (sumo p0l,8

LA »
> >
» L
s EE SR RSB
> SR S S
Ld LI S Y
L LA L S
L
e o ° o * @
AT
Ao G L] s ®
LI 8 B o
e _o v B o
L
Q B o
L 5 e o
® e e . o

i gloiat
& el glaalia
L] gkt Foe i
a I TT s s

A e L B P s 08
[] 0.036-9.545
9.545 - 19.054
B 19.054 - 28.562
I 25 562 - 38.071

N

A

S S Olae SLIEALS kv g eve kvl bshs ¢ So3lhl slaeKans! ¥ I

T VL 3y 4 Ol 5 o 1) s ol S sl 035 (YO KV)
AN Ol s Al SV S a a5 sls o
Gl 5 Ll bacwad ol 5 ol by ol iy

(8)33 5 eslizal Ol ialS
Slid gl 5 OLKes 5 Nasirl Lw g oS glandlas
S oS sy LaS s el Ol Ol Y KV (643
@ pblian Olds 5 SO Sl Ol ol (6, S 65100 slia

» g >
L4 3
v

& > =
3
> Lo 3 (5 >.>
> (3 > 3 [ 2 [
L = o b R
3 ” 3 3 [ >
L 3 9 3 - 9 v
o
¢ o 9 @ ° ®
©
) L3 o ° ©
- L L ® ©
L? L L s B
e o - S T
Bn Qo
° L o o o
o’ o
- L)
© © © - °

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

YAY

Cou
6uwj\w@aﬁsg\mwd;gw@u
slaysileysandl 3 5 Jlasl gla LS 5la JSs Jold) 8y oy
VYoo MG aie sl = 31 nis el Olas (00,08
Loy o ELF L bles Ol s Oy mT L ol )
Ol 355055 Jy ol a3 515 e slei, ACGIH
5 e s oS s S ol 4wy S S
ACGIH L g ol s jlme d= 31 mis Foo KV L

At 5 loudn! y
e el glakiat
& T P B
& oy pITT e

b et g e s 35
] 1.815-52.234
B 52.234 - 102,654
B 102.654 - 153.073

N

A


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

i 50 (ebline Ol

Lol s b oagrlge 31 Olg5 o adols Juls8l L
oS T b s Olde il CnlS nblin 5 S S
Aol L ) J.qli& MLS ( \/r? ) alole )}J\?M
Slabims (J‘_,Jda m.bbu sbolie 3l bl g
add> gy ol o aS 58 eslanal blse slge e L
SWl s a4 5 o esls I3 wblae Ol s 0L >
056 lae 5 LT o345 4 Ob o il ol 3 bline
ASJ;S&C,JJB;AQT“UJJIJﬁJ@Q‘Jﬁl{dlﬁﬁw\}ﬂ
3 g peabliin Dl il o 5

52 S Gladlie s 5o s b belse 51 (S
&L&D’\Alfg;})JASw\J:bq.w\gL}');chkw
MM&)}J Lole ol éﬁg‘ C_,.O”\J\A éb\.}}a.}}é
gl 4 (S Ol bkt 358 51 5 S e fes (e
ol e i gD S S S e
(DL S 5 Olasy 53 a8 505 eslinal Sl s

Sl S

sl 0 4§55 L 5l e LB s i
Sl pae (Gtar S5 Wl S8 e )Kes 5l 0LL 5
ailie G OIS Oleis Siy pole s8 als
Cislae 5l 8505 5 o)y g OLBT (g5l 0 g Al
Soler s 4 Oy (S ple o305 sy g s
Ll Jos 4 Slal 5 S5 Gudes ul gl o

YAY

..... 9 S Bl S 81595 (o)

FaS e A= 5l aS e \YE Y MG 5 ¥/0 KVim (s
()5

Sl 4 Sy sb 4 s Al e ol 35 ol asdllae o
S5 s s 5 pblian Ol s (5 Se 3l Sl
533 S 3w A= 51T YWY (e KV Ll b gl
KV Jlasl s s eil (5,8 65100 G xS0l Olis ol s
KV) JUsl bl sl gl 5 b iy s d 5 o
Sy S jlme A= 5l 50 (PY KV Yy

Slid s s 01 Ken s korpinen L g5 a8 glaalas
S Ol o sie 45 5l OLES (A il Ve KV (g 53
SSla= s YA/F UT 5 ¥/7 KVim 5 5 4 woblise Ol
SNOOKVM (o 5w 50 bl Oluw 5 S Sl Olie
Sl Ol slie oS (55 4 ol s 4 VY UT
(0351 oS 3lms 530> 5l e (5 S o3l mbline

S S 4o

GLole b OIS grlse Cunds poexe 3
sl a4 eg e A= 51 zeS ELF L blssey S
Cudd gl sandl 5 Olbl 5 Yo KV bx 5l Ll
ol o A5 i g ol 4, GIS gls a2k s oS
Shalgd
DL oS ae) cpl 53 43S Sldlas 5 copl 352 b
ol cpl 51 S0 Sl 351 2 s e 35150 das e
e slasibinl e 51 5 ol (g slie Loagarlge o
350 ol e Sy ol pls Sl alss S sdalie 50 0l
(A V) Gy, 6o T L gl o 350 Sle
slaile 515 esle Yaane S S slaplhe 5l cbla~
Sa0le b agrlgo ,2alS Sla,Sals oty el arblio
S eblite 5 S S
o)t Jate (S e a0 (S SN Ol RalS 6l
el 1 Ol 3,8 13 S STl s e 55,3 G &S
a8 eslaul e o8 SO Ol e Dhie U e
SLM1 5> 58 S35 i S 5 L3 b i o
Oles agrlse Llae 53 1) SI31 Ol o bay ibey sl 5

9 oA
Il‘“\lj,eglf_g/rnyuylmt/rna:n:_go)g;

lpl bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

Ol Sed 9 (sume p0ly8

e

1. Stuchly MA. Human exposure to static and time-vary-
ing magnetic fields. Health Physics. 1986;51(2):215-
25.

2. Yip YP, Capriotti C, Talagala SL, Yip JW. Effects of
MR exposure at 1.5 T on early embryonic develop-
ment of the chick. Journal of Magnetic Resonance
Imaging. 1994;4(5):742-48.

3. Coble JB, Dosemeci M, Stewart PA, Blair A, Bow-
man J, Fine HA, et al. Occupational exposure to mag-
netic fields and the risk of brain tumors. Neuro-On-
cology. 2009;11(3):242-49.

4. Nasiri PA, Attari SG. Electric and magnetic fields
(ELF) in high voltage stations in Hamadan province.
Proceeding of 17th International Power System Con-
ference; 2002 Oct 15-17; Niroo Research Institute,
Tehran, Iran.

5. Korpinen L, Kuisti H, Padkkonen R, Vanhala P,
Elovaara J. Occupational exposure to electric and
magnetic fields while working at switching and trans-
forming stations of 110 kv. The Annals of Occupa-
tional Hygiene. 2011;55(5):526-36.

6. ACGIH. Threshold limit values for chemical sub-
stances and physical agents and biological ezposure
indices (TLVs and BEIs). Cincinnati: ACGIH; 2010.

7. Tynes T, Klaeboe L, Haldorsen T. Residential and
occupational exposure to 50 Hz magnetic fields
and malignant melanoma: a population based
study. Occupational and Environmental Medicine.
2003;60(5):343-47.

8. Porteir C, Wolfe MS. Assessment of health effects
from exposure to power line frequency electric and
magnetic field. New York: National Institute of Envi-
ronmental Health Sciences (NIEHS); 1998 [cited 2012
March 15]. Available from: http://www.nichs.nih.gov/
health/assets/docs_a e/assessment_of health ef-
fects from_ exposure to powerline frequency elec-
tric_and magnetic_fields.pdf.

9. Lee J. Electrical and biological effects of transmis-
sion lines: a Review. Oregon: Bonneville Power Ad-
ministration; 1996 [cited 2012 March 16]. Available
from: http://www.powerwatch.org.uk/elf/powerlines.
asp.

Ulpl bazo Cublsgy ole ozl Gludg fu ole swliad


http://ijhe.tums.ac.ir/article-1-19-fa.html

Downloaded from ijhe.tums.ac.ir at 17:14 IRST on Wednesday October 24th 2018

Iran. J. Health & Environ., 2012, Vol. 5, No. 3

Distribution Survey of Electric and Magnetic Field intensity
at a High Voltage Electricity Post in Zanjan City
using GIS Technology

*Faramarz Majidi', Somaieh Alavi?, Reza Azimi Pirsaraei !, Abdollah Heidary?®, Farhad Asgari !

'Department of Occupational Health, Faculty of Health and Paramedical Sciences, Zanjan University of Medical Sciences, Zanjan
*Department of Occupational Health, Zanjan Health Center, Zanjan University of Medical Sciences, Zanjan, Iran

3Department of Civil, School of Engineering, Zanjan University, Zanjan, Iran

Received; 14 April 2012 Accepted; 18 July 2012

ABSTRACT

Background and Objectives: Electric and magnetic fields in the workplace are one of the detrimental
factors of power plants, transmission lines, electrical wires, and electrical equipments, therefore,
exposure to these fields might be harmful for human health. This study aimed to provide information
about intensity of the electromagnetic fields at the high voltage electricity posts and its comparison
with the threshold limit value (TLV).

Materials and Methods: The study was conducted at one of the high voltage electricity post in
Zanjan City having 63, 230, and 400 KV power transmission lines. After identifying stations and
measuring the intensity of these fields, GIS maps were prepared and the values were compared with
permissible values.

Results: The measured magnetic flux density at different parts of the high voltage post showed that
the lowest and highest intensity were 1.69 and 153.7 mG respectively which were lower than the
ACGIH TLVs.The lowest and highest intensity of the electric field were 0.008 and 38.07 KV/m
respectively. The highest value belonged to the 400 KV line, which exceeds the recommended
ACGIH TLV (25 KV/m).

Conclusion: According to the results, the magnetic field intensity was below the TLVs, but the
intensity of electric field measured in the 400 KV line was greater than its TLVs. Thus, the strategies
and recommendations for reducing exposure should be taken.

Keywords: High voltage electricity post, Electric and magnetic fields, GIS
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