ﬁ}ﬁ&duw‘@uju)\u&u
Oyl Jaee Clildg ke el
PYL.00 ok ¢ VAT Sl o5l o5l ¢ piin 553

55 L5y G JWl bohas 51 86 Ol bl Sy b)) g plels
jWQYBM}Qﬁ uiﬁ)ﬁ‘ o:\i&»‘\géﬁw JLL»A
(FMEA) o1 < 3

"l M K s i esl) ke Al Cand (G S Ao
QY/0¥/04 550 Y/ NNV il s

s
b 5l ol ol s cnsls oV s 5 4525 (FMEA) Failure Mode and Effect Analysis (s 5 aw)
G 3,8 e 1B el 5 5 sl plulid ke 4 1l G Ol s a5 S b 4 5 035 e el GLASEST oy e
i U a5 s adlaie 3 5 JUS bt 51 36 s, (Wbl 5 alelid s FMEA (o) 308 casllas ol 5|
NGOV By PV

F55 4 o oS Ol g CnSlh 5 Ll 5 SV 5 Ll Q105 eallinal 550 Sl g 5 G JSH T3 ol tpmy 2 B0
TESTER EMF 3D o&sws 5l cbslast 51 36 ubline 0libe SIS (Sl shne 4 s S puond o5 5 e adlatn 53 Sy
caslsl 55 .03 S 4l RPN (6l 5 avijnd FMBA 555 sla eyl ulal i plulis a5 s el
Ll oo 5 s @i 51 DTl ods Lolis 5 lse 5 dcslous Sy o SPSS i3l 5 SKaS @

Gokal Jal i 3 es 5 cnl e ymlSTy 035 (il (LS, 4 by sdsl o> 4 RPN olie i claasly
Y50 RPN L (5l o ol pe) s U1 Lot e 5 (o (555 o D 25 & Bpn sl 3V 0 13
Aol s 4 Py RPN L 5K 5 Il o S
JaﬁjaL;'W_i\Lguu;&q):wt,i)lfoljléjJ»L,,\ﬂJ&J:;Sc)h\_)élw.xah;w:4{6&&.{.))5\&:){‘91{4{42-)3@:‘5;@
[l 003 8 Gyl ol s 2alS g 3 5 SLltBl sy 5 Sl (Sl g 4

Sl FMEA G5 0y 0 Jlinl b gl (Ko oLl gt 08505

sajozi@yahoo.com Jleds Ol A1 L;OLN\ :\)‘T Kl (g 5 (B 0SS (s 3 Jaes e hige ajj§ SLdls o st sk 5) =)
Sl ol gl (S ook o851 (Jams s gls (515l Sliios S 0 QLY

QLE.:E;J 9 (:}L& J:-b b;c)Lﬂ\ :\JT alfvii‘: - UTAJJ“’ JZ.lLaT 9 JL.’.)J\ /C,.w.l) .]a;au r)l.& d.l.ir) —.L.fr)‘ J.aL..:UlS -y

s



Sl ol 5l b o gl s EMEA) L cNB- Lo
ML S gaucadol 5 ool ) bSs) (o fees s
sl S,y (B s Sl eslinal b ol fags oo
(S s S 5o (58 LS G Wl b sk 5l el
W&l)ﬁ\@«q—jb.xmch.‘wﬁj&bw
582 belS s 5 n 5 S0 5 (6551 el L 5 ) 5ES
5 e 4 Q) el (805,15 S 5l G2 Sl b et
bl a5l 30 Ol bl s 5 (6ol Sladlas
O ooy g Sl 48 S &y g LT 51 30 36 5 G5
53 L 35 e BLBI s bl ST sladls s
Loy aS col iags Olge Olden Sl lay gla i
Loandles opl ool ol ool O, 5 Rostampour
Sl Olee HIZFE Y 2odls o o IS ol&is 31 enlizl
35250 VL W @l.'..a bl s pblian s S sa0lde
350 Olen gl ladbioslen 5dsl, s is oo
b s e Obes 5 Nasith (Vo )es S 15 sy
3 3 b lita s S ol al SLES s o 2 i 3
Llosls pll 015 ¢35 5> MHZ 4vv iU BTS gla il
St G Cadpe @ a5 b G ol (b3 S
53 gmerblita s 5 ol 015 J&o b slaw 55 BTS
a0/ Y IEEE Std s lnkal 25, bl » gl 97 Gl bl
eSSl B (Vs (g8 skl HiZeryy elKens
JUast bylas 5l 26 glaclas; pliishs olobs ol
RosSde bl mile Db gl YL SWs G
b eslinad b Slsal sl as adlaie a7 Sl 03 0 e

el odiian S L s FMEA 5,

b by, g ols

asdllas 5 40 03 gdows

A S A Sl ek Bt s bl s il
sle w0 Voadkais o > Gl (s ed A8 S Slends
AYAD Jlu s a8 S plonil (slat jor o A1 ldl 20355 00
YU s 4 5 (0 )es s Comor L8 VFATY Y (Gl s adlaia
S 4 S Sl 5 Sl (65 iy (Cmar (ST 5 O35
33131 o S o3 gdome |15 5 6 Jlaml b slast 5l
YL 5W s (ola IS5 saad poomen 5 5 S bt Lilag 18
A3 S Obsl andllas 5 ) 50 03 5d5ee Ol e 4y cailate s

of

.. OFFAKY F 683 Ulkeg3t p Vil

4ndle
Flew s g5 sl sl Gleod sl o
gl Vgeme 353 e el 5,0 JUl bl 5l b yae
S s Sl 4 QLIS mhas @ 5 L (b pla
able oo e (Fer 5YY KV)YL_CEN«}L"J} L5 S
s 5 WolS s S35 50 Vpma s oy 5 e
o3l 3530 b e S1a U 6855 51 G JUiml sl o,
Sy e B e S1oe s b ses (o5 53 LS el 3
oA ekals slay sleysiedl 5 L s JWEH G O
SWs e o La e 5 s kvsy, vy "
3 el I G @i el e 45 KV L Yo Y
AN r p e (N oo il (S s o3zl 5 o
S ke g o8 5 elS Sjle 4 5 CAlg 5 sl sl
L5 C“elj Pagihol b LS Cllig 5 el
Ssad ploba ) ol Wb lanl 558 0 O guses L.
SEslging 1l o 5 e el T elod Ly Oy b
A(Y)5 905 r.,k.: ) s Clig sl slaaal 5 Claal
Sl Soletann 5wl Oljle 2y SO Sws 2L
Slaraal Shuads Sl Sy 3551 5 Dl o Hlalis
S sy dyd W6 ph S b Sy S
JB S U aS la )y 5l pab L cilis gladze gls
e Ol S e Gy Sy L1 (Dl sl
el Dl ble Juals jshie 4 Gy Jams Sy ks 3
23 il &S gy e sled L ann s 4 sl
3,590 Olgr glay 528 1 glagg I8l 5 ags sl 2
aeslis 5 Sea 5 AliMohamadi .(0)s,8 13 a> g
dows @ &5 M5 LB 55 3 sz se Gl oS el
(FMEA) Failure Mode and Effect Analysis 5,
Llosls plosit 15 OF Sl 5 cnfa OV Jlows 5 4325
533 sk a5 S B, sleslatal b ol b s &S
3 3m e sl g Ad wly lae) S pel Cands
OLKea 5 Nezhadali .(F)s 3 Lasis ol |
2l B o8 e el bl s b hasy 0
lesls ol |, ETBA 5 FMEA (sls 55 3l ssbicu L
5SS I3 e e Y oG ol b oS
Ebrahimzadeh (V)i Lol gl cnsls o0l oV
s S bled oSVl ol ol bt OIS

K5 Bt
1P g« Jgl o)los eids 0,95

Ulpl bazo Cublsgy ole ozl Gusg fu el oolilad



1502 9 (5552 e S

aw s 5 (Kvyysu, gVl W 58 Jasl b
wilae 53 G130 (50 S 0L 3 LY X g
3o e 5o Lol s a4y i3lie 5 plnil 3Ll
aslie Kvyye i, e sl NIEHS s ot s
Vool Jsd>= s NIEHS 5jl0kal s pslie .03 S

1wl sl AJ)}T

A oV dikie ond e

lsal

orebliie Olise S (g S0 5100
D EMF TESTER ¢ So3litl olaus 51 o shie ol «
Slkal 53 s g (. Se3lll g, 5 AYA - EMF J..
of Environmental Health Sciences) NIEHS
a6 S e3lul . (\ W) eslinad ( National Institute
50 M 55 XY N0 Aol e s ebline Ol

IC
s o e I ™

WGS 1584 UTM Tona3SN

j|f|,@$J:>Qiﬁw@M@L§|k@fﬂ Jg.&

(‘:ﬂ}a& 4.@.‘?‘_,.» )J,\ Jus! b_,h" élﬁHTwﬁw?bw Q'-\:.a .:J|.\Jl:.u| C_,k.a:\ JJ-"

NIEHS. 1440
b 5l ol
(5Us phadla= ¢ 5
& \0m Yem £y m 4\ m
(Y Y oY Y
1o Kv
\.¥ « ¥ 94 ¥
Y. v AA A
v Kv
¥.. 1.0 DA rd \#
Y.4 VY XY )
o+ Kv
7Y Y.v PV Y

Sap s e S Ol 51 SG a a5 el SV O
8y Oemmed g Sl sle s JL{_:U@_AQM
Colg ol pluls o S e Sl ol 5 Sl
S 3 S5 e w sl s 4 sy
SIS 5 b e opl o Las s s FMEA 255 S

Eﬁ M&"
1WA Jle ¢ Jgl ola (s 093

Ulpl bazo Cublsgy ole ol s g fu ole solilad

ov

Sy (245!

1y el s s s S 2Ll e

S S 2501 5 ol 1l o8

SO s eslatal sy Sl 5 O Jlanl Al B lal
el 5 3T el o Sl L elae 5 b
S A o b o S addlae S Slaal G S 2

wwWw.SID.ir



solie (Sad o Glae Sl Sl eslind L ocolg
A= 5 ol A 5 S el P o SSle Jlude >~ RPN
RPN sl aslin b 0T Sl o ol s 40 ey VU
(ol ey a ekt end Sy psh b sdel ot
Ls S sy sl e plubis g,

4l Sy bl ipsm o

e 4 Sy o ot Sl FMEA 555 s
S Dk Al rames 5 Sew) gl e
Sy sl 32 (ol DLl ) 51 ey (K
"”de" Al T:Jo,u

laazsly

bl Olde S (g 863100 gl
Cowds palie s o LS (5 805l CJL\; S5 shilen
d LYY KV JSs 51 M5 9 alols g s el
@ palie MO 5 ¥ ol 55 55 5 3 lukal VU 5 b
Sde VL - w6 Sy el e 31 NG okl s
UT Cm o (o, Soslil nlie dly) s 31kl

(&

w.b\.u'u Ol Sl 6}5“3"‘“ @\.’e Y J}.\.>

JES L 5l aloB
¢ \0m Y+ m £\ m A\ m
NIEHS s sl
Yoo vV v AA RV
51 |
BIaS) SR
dﬁd ¥ooo )0 L Y DAY4
v Kv
Y.y AR A x
oy uT

ol (g,S o3l palis uT uT uT

e U T (§S o3Il Al s x

rablie Ol Sl il ol plonil Slalllas olid
55 obil pslde Sy g 4 dgrlse 5 3 il a1 VL
A0k glaglll 5 lacdl Sl (ol 5y 2 LIS e
Yy u{-u;\ ‘_;:L:.é\)lS | REPR A VN AR PRRSTIPIPTARLY
A el 3,8 53 B G e 53 Ol i s S

.. OFFAKY F 683 Ulkeg3t p Vil

Gillae 23,5 plnil (55 Qbsb r) ool S
Aol elE S (s el i QLSS iy ol
5 L esladr (b 3 5lpal G oS peige 5 HISE
ol 5l bl e 5 ailate Jase Ll S w
A OBl by pled € S G0 S8 3 352 e
Al et G SuSG b ke Sl e Calg 3 5 en S
G 530l s S e | B30l S 2 8l 5 0
g8 Joa=l Gl s uad ) dsldr el e
ol EMEA 555 55 5 pm g o iS4z s 5 s
a2 538 aw o palol 5l Sy ol sde walsl s
Lol olas ‘_glﬁ;.LiSo.-):)t)}j bl a5 (o
S o

Sy o sl sde = Sl x gy xRS

By (sha i sl 5 w5 w5 e s o8

515555 sl RPN - EMEA 2, 55 S b o
et 1) S mobw 5 anslis O L 1) baesls Ol o8
Chw Gen s 4 G Gl 53 s e w38
o3liznl (g bl la i, 3l besls Jlo 5 a2 5 S
Olaabl - by Sy ol Gl ke ol s
e B s 7 sha O ol y s 5 (et (S
Shrs Gl aul e 5 L RPN Sl il copl oo s S
L alome 5 2 L]

RPN Sls dloe J 50 3

(V)adal
<= UNIN xI X X, X
= Noxls——
i =1 N
laosls slaxs = N

(RPN) Laosls= Xi
13 S dlee Waesls jlas Gl ol s
(Y)ada!

I
|1
=

N oy 2
o= 1‘1,'.'. Zi:l(xi_ Xj

laosls J:.QL:., =X
(RPN) Laosls = Xi

laesls sluws = N

Eﬁ Mﬁ"
1P g« Jgl o lasts (o 093

lpl bazo Cublsgs ole ozl Gusg fu el ooliad



502 9 (5552 (e S

i Sl s S e sl e o
Wili s dew OUsb 50l el delpe Sl s 5 S5 5 e
Selge J 5 a8 Jams G S5 1Y (g 0 sl
(S LBX, 35 Ole 5 59 Sa gl O gren
JS e Sl Sl Gl aislo 5 s oy
el s 4 5,8 . FLASH ( L5 o o i

(Ol 3ol dile Jalge Jsas 23— sasles SY
(SIS (33855 5 (Sa g b Sllons 3 ol
Wy e e S5 Sl e sl GHE 5 L5 S ey
05,5 ¥ 5 L3S e sbml SaS 5 e (LS o de
5 GO Wl bt 5 S5 e e Gl Sl S
e o Cule ) pds Oszmen elge Sl S )8
A S 5 St Sl s bl s 4 JUil bslas
Loy QLD Wl Sl g p el Sl e~ o
(IS5 L oo 2,55 s s S e e 3 (0BS5S
Odal 355 SLI Sl 5 Cleds 5 5 o 5 Sl
bl g SN gl (5 5me 5 85 515 S s bagg sl
A

23 S VP b Bl 05 8 03 S, 0 b Gl
ol 058 03 Sy W ey e o
il Ky, i 53 Sy ¥ kg 5
Sy s S SSE a4y el s a4y Gl sl S

1] a.,\..iék:b‘\ UL«JJ;Fﬁ;ﬁ-,&

18

L laole daasin dajs, b agrlse amils Llgdr S
Dl 3 25 o 208 O Sl a5l ks 535 s
S Ml Ok glaplll i oS ol al § 5 e
4 Sl s Gb plple (VDS w5 1) o]
o 331 Al s 4 andllae 5 se addaie 53 el o
Sl Jsb 55 6555 5 025 glsel crl b oled 55 el
LA 350 cde SV b sl 3l Cudl il e S 5,
sl

LS bl 5 Ol () s

Saas BV 5035 s e WG, it anl b s
ol s 4 Sl el 5 ol oV 5l st
oLl S ol bl Gl s W aiis gl
Q‘}:@.?u"@Lﬁf@\y}&.}b})bi&b}HsE,\}b
Oemean g asllle 5y gl 5l 5L (Ll glalles
Or Sl 5 SIS i 53 el o S L8
oslizul 35 g Dlpgae 23S 5l e 3lsal (gladk
S i s lulls s S G Jdlal s
LS e e SPAN LS o ), Flash (o s
L, On Jl b o8 Clearance
Cﬁ@mbjkgjbcﬁjdl&wblﬂ}gau b
SUICLQER N s

16
16

14

12

10

Sy Stz B

6
4 -
2
0

b sl s, S

S s S

Sl Ko

g5 o ol 5 g5 SKSE @ odd glalid Sy oland 1)l gl

Eﬁ M&"
1WAP Jle ¢ Jgl ola (s 093

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

ol



.. OFFAKY F 683 Ulkeg3t p Vst

s A 6 S SIS 4 sdel s 4y glacn sl

:&;«w‘oudjb\va)wdj&).}}é

St g5 ST 4 2 p (sl o ks sloml LSy 3lad ¥ g

Gy Sy

S Sy - el S,

e

olayg, S,

Ol jug2s

A Jss

oo

JE

<x| - | = | =

FgeSe

a)b’m...;

—|=-|=-|=| || =

e

4,

G ! s

|| | =] =

Flash

Clearance

Span

JERC VS IV A IV S PO G DR SR oo ] B
U5 b el s 0 (RPN < AY) Sy ol Al
sde S Gy, s Low Risk ) b Lol & glyls 4
(Y04/f <RPN) )y VL o> 51z Wl ol
5 (High Risk) ¢l lasl Ll 2 sl 5 Uss BB
A 5 WL o T ol sae s S el 5o
shls s 3 513 (Yoa/r > RPN > AY) S, ol
Azea (Middle RisK) Law g v 556 b o2 Ll 5
Shls Ky VY oS mhals (61l &5 4 (s ollas
S B S BNl s Sy 4 5 B st e
SalS s b (SNl LI (S e b5l el
b s solkal kild b S S
238 g s e il OT 51 e s WL den
23 oS e sl 3 S S, &S Gl S
Sllil Sl L oasls 3 b o5 olhsl Ll
bB 5 fb LB e Ll sl S
Izl 5 3 S Ol 31 5 45 513 s b whaw 5o

Al aals Olie g3

N

js)solj\cﬁjgﬁmolk@w)&\ﬁovb-
A lee F o 50) Ol o A 5 Sl Cleds iy
3,8 oLl 2355 4 Ol e ez OF 51 48 5550 (5
b 5o Lol 5 e (S olls b el
OLd o3l caly Dlaas s (e (WS e OS5 Jl
e 0 e 0L el o e o OAS hae
Aol Jlilcb sl o > Cole ) pde (e o A5 4
Clearance ol zals 5 Span bl Flash
Cdﬂbjgm(_;;)\yj@ulc;ubjguwjjﬁw
eSS DS o ¢ S5 b g s O odad 5
d e L 3555 5 s JLal 5 LS s DS ol o e
""de"o‘}té'?d A s Sl leds 55

b Ghue sl 5 Sy v aulone S

ke SPSS 1l 5 5l eslizad b bl s el
O MIVTY Glae Gl sl 5 WV (e ) oals ¥Y (6l
omb e 5l e s VU s sl O JUs 4 el s
13 S el 5 4 S

Youa= = T 4 ey = vaf

omb == 0 — VeV =AY

K5 Bt
1P g« Jgl o)la eids 0,95

Ul g2l bazo Cuilsgs ele ozl b.-u.sbg_,.aunlcanhlms



Ol5eR 9 (5552 (e S

40

35

30

25

20
Sy 3l

15

10

K9

36

do o Sy 2L £ Al Sy o))

HLow o g
B Middle b o el

High VU s

£ bﬁ,r&d’f‘ggblﬁ ool s 4 sla K, C’h"" s Lo Y515 903

odd &yl J S Sl 5l gl ged F J g

S ol gy
sl sy b Gy, 3> b sy slo b, b sy Pl S pladl ol B
il o clilis g &M s
4yl Slga 5l oslitual da uws prasd g 08,5 Ko g 233k s pas VL] (488 Cadas ¢ 25l
» . e 03950 3 (Sl i oy e
(5425 3 oo 4085 1 )cslin 3 9200
M8 (25 535 23Sl edgu b (Sl Cunad (53l pylia g saesd (JSO (35 S g w33k
» » . (23R o J5S Gygpaiiph plSonial Shlidl Al 433) cBpw 4y b o3l (ot &S (90 58 bogias g o i 0 Jib Jss
o IS5 e
. Jolgh halS w0 e s b e
0955 Sowa My 3 s Slaie T e s (5985 0 e gt (3,5 S g gy
. . b sy 0k it i e Gile o
b5 SIS ol L gla 0,h0 5 Sl s gla 0,he 3l oolitusl eo i Y Lasl
(1531 0in (1S syl
Sz 50085k (il 9 S omt crslin 528 T 15 Gty g S pos JUil S (30,5 o5a
A H g0 50 Mo WSy 90 e
» . Sl 5908 SIS (S e el cosd ol o oo prans 0 ol (sl i 005 . K
R P
waslio &) 3) oolizul 5 55508
o (S Caldd G50 tals
. 0y 9505 51 liabl o)l 5955 0asy €83 3l o PM adli sly2! oo 3l pliia 923 5 Sl 2 51y 2l g0 JUis S s
i w55 50 sle S
0023 4 s 902 ) Gl b Sp33
old 30,5 alass J5uS sl 0 ilinsd 5 bl 0,5 S5 ¢ iy sgley 30,5 Sz g ol . .
» » 2 grbliie gl Glass 5058 3 eyl
Flash
[EC RN
airaj 53 dyd by S Sl ool Slanliss (5 aiej 0 (g yobo 41 s5iTl 0 Bjgel 2 il s (D geaa
. » o,
ol 390 5 aly 3,5 Sl Shosliss 5 Sl a5 wolasss
(il 51 ualS” (5l 090 (g0 10433 ool (Sla Caand srans 9 b 0o 3 @t 35 e Ol da oy g gy 00 JS
* * P aad
38 g oo O (tlep 8D (59, spox
3l jf 5oy gl (b i) dausgs JUiih bl o bl (slo > Cole,
. »* * 3 ot Sl (5 az0mj 53 0,0 gole e o] U] Loyt 2 2 0090700 53 548 sl e 0392 b 2> 33 g 5 e
Gyt Jlis! boglas 4y g Jora (K233
o Sty gl 5) oolitl wogun)d (6l Ceand yrand ygilnl annsd SigpaSi (0,5 S g5 oy O 298 5 lgeuas (Sogus i
- » [ YigamSas

Eﬁ M&"
1WA Jle ¢ Jgl ola (s 093

Ulpl bazo Cublsgy ole ozl Gludg fu ole swliad

s3] fags ¥ bl

4

it )55 Mg



Sy 3 aS (g58 5Lis Gy .b_,h&jla.&.&cbl.wmbl.&ﬁ
2 OV Sl s 5 Sl 1 a Sl 5 anyde S
@Lﬁ A3 S )y chegde )3 35 ge O\)'}AI ol S
S VL abliae Sl ol Ol 5 a8 515 OLES aadllas )]
5B Ol el 5l Chw (G55 p Bl5 e 5 03 Slaes
Sash b oos oLKes 5 Malagoli .(19)s 11K i
S as asl s Ul Jled s &3l G sSs adlaie 55 5o
S laakie s sl Cwbl anle b 0 Ol e 4 Sl
sl 380 (639 U e g Sl A 51 SVL Olde ol (6lyls

V)L

& S 4ot
zlsel cadlaie 53 Gublie Olbe Sud 03 VW 4y x5 L
Skl NG S G JWl byl 5l edd sble bl
wilia 53 Sl 33l ol 5y de Vb s 5 138
cd&n\ s )JW}NL&A J)jﬁ“-‘ibé‘f.' d_)—’
G Gl e w4 adkne 3 S sSs Jole bl

Slok 5 ST

3 SOl e IS 0 p e DLWl (6 Sl OLL s
238 oo G185 S ldaallal ik G 5
Sz bl Ol bl OLL Shpetse fol dlis oyl
St bl 53 63 WS O Jlinl bl Jasess
> Fine William” , EMEA 25 s, 5l eslizal U
a7 o&ails 53 VAN e s ai )l wlisyls chie
sl Ol o Dlads pl.a Ay el

£Y

.. OFFAKY F 683 Ulkeg3t p Vil

£

—=

ajjf)b u@)ﬂ:l}.a U'.’J'."YL’ cokal w:wc‘“l}b U""L‘""f
YT RPN Lo i o 0 bg e e s sy
RPN L S ez 4 b S Slas o 208
wbod anb sl Sy i s ol Cs as P
&.w.‘v’) SlAde u_;jvbj gy .hw):.ﬁckwéb\) U&&.w.u
0_9;)3 MTW)M\?/\ ‘RPNLWQFM.]&);J»
(el b g,<.m..:_) )\JJA u.;j;as‘j YV LRPN L, (.5)-’ JLE:.:\
Las e u.pLa.o—l 39> A gRPNLSPAN) FLASH
&.m.l) cﬁw 6\)‘3 o ";lLuﬂLm:J L;'\'..Z\.Léa 6[.@&“;") L;‘LQ—T
el Y80 RPN G5y S8l 5 s s 3 0 by o L]
3 SoleeeS sl 5l dn (S, Lo Al s
45“°>y. Sey s goly asl 4 5l S5 gy 5l
Q\)'\Jf}bwbéuwﬁjh&ﬁjl{@uﬂ&bab
SleldBl - tege 5 S IS e Ol 3 s &j_%jcgqs
Quﬁjdj&)soj)ﬁ b s el il fw‘j‘;_}:;s
RGO PN

S, S Gl 3 sl s 4 s illas
slsls c.,\.':bjf‘ja ‘-;’L\-v-" ol 5 clbas 30 A e &S
3l J..pb— @L\J A L;x._u.]a o by ol ksl bl i
L5 0l aUT Coslaws adlaie 3 G Eoslg Sy oo
O (\O)uﬁ e db&w E) Ghayeblo
L 5es o Ka W o0l Sl sl Olge b (laslas
5t el BMEA) b eN- o 5 w52 s,
(A2 S elwil 0y Sen 5 Ebrahimzadeh L. 5 a5 of
25 sl i b e BREN o) 2o s e 0L
&))6”[}&.’«‘@.)\ L}'él} @L}U 45&‘)_}.,0))403).3
Quucasjsd\{'))‘béf.]a}b;-éu&ﬂﬁ)&)@&]ﬁw
Ol (6,83l b bl s das o olast] 5
(_;LGL};‘A)}* ge.k:.w) rbu‘bﬁj.pb AJJUQAJJASJ?]#L\M
T R P P B e S T TS e
Sl Sl s ol 5l s es g Sl 51 YL Ol ol
Oldes S Ol 3 0L s Ll il 3T s sl

K5 Bt
1Pl < Jgl o)loh ids 0,95

lpl bazo Cublsgs ole ozl Gusg fu el ooliad



502 9 (5552 (e S

L
1. Amini S. Textbook of Generation, Transmission and
Distribution of Electrical Energy. Tehran: Water and
Electricity Institute of Applied Science and Technology;
2009 (in Persian).
2. Ebrahimzadeh M, Halvati GH, Mortazavi M,
Soltani gerdfaramarzi R. Assess the potential risks of
shiraz refinery with failure modes and effects analysis
(FMEA). Journal of Occupational Medicine Specialist.
2011;3:16- 23 (in Persian).
3. Rezaee K. Failure Modes and Effect Analysis
(FMEA). 2nd ed. Tehran: Iran's Cooperating Company
with Atena Publication; 2005 (in Persian).
4. Gharachourloo N. Risk Assessment and Management.
Tabriz: Jahad Daneshgahi of Eastern Azerbaijan; 2005
(in Persian).
5. Laribaghal M, Jaafarzadeh Haghighifard N, Rafiee M.
FMEA used in environmental risk assessment: The case
of Imam Khomeini port jetty dredging mining. Journal
of Wetland Research. 2011;3(9):14-3 (in Persian).
6. Alimohammadi I, Adl J. The comparison of safety
level in kilns in two gypsum production factories
by failure modes and effects analysis (FMEA). Iran
Occupational Health Journal. 2008;5(1):77-83 (in
Persian).
7. Nezhadali H, Mortazavi B, Khavanin A. LPG
storage spheres risk assessment with FMEA and ETBA
methods. Journal of Behbod. 2008;12(37):180-89 (in
Persian).
8. Ebrahimzadeh M, Halvani G, Mortazavi M, Soltani
Gerdfaramarzi R. Assess the potential risks of Shiraz
refinery with analysis of risk scenarios (FMAE) and the
effects of. Journal of Occupational Medicine Specialist.
2011;3(2):23-16 (in Persian).
9. Mehrdad H, Hosseinian Zakaria MM. The effect
of magnetic fields from power lines on the peripheral
motor nerves. Proceeding of the 19th International
Congress of Electricity; 2004 Nov 2-4; Tehran, Iran (in
Persian).
10. Rostampour N, Almasi A, Rostampour M, Arabian
KH, Karami A. Assessment of Electromagnetic Fields
around High Voltage Power Supply in Hamadan
Hospital Wards. Journal of Health and Environment.
2012;5(3): 235-44 (in Persian).
11. Nasiri P, Monazam MR, Zare S, Azam K, Yousefi Z,
Hematjo R. The Study of the status of electromagnetic
waves resulting from BTS (Base Transceiver Station),
900 megahertz frequency in Tehran. Iranian Journal
of Health and Environment. 2011;4(3):331-40 (in
Persian).

Eﬁ M&"
1WAP Jle ¢ Jgl ola (s 093

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

7Y

12. Ariyan Nezhad S, Hoseinpor E. Statistical Yearbook
of Khuzestan. Ahvaz: Publication of Khuzestan
Province; 2010 (in Persian).

13. World Health Organization. Extremely Low Fre-
quency Fields. Geneva: World Health Organization;
2007.

14. Pashaei Rad J, Sepehri H, Moallemi B, Mizabeigi J.
Physics and Its Applications in Health Sciences. 2nd ed.
Tehran: Iran University Press; 1986 (in Persian).

15. Ghayeblo S, Mojriyan M, Geroyan N, Khosravi
Sh, Keshavarz Mohamadiyan Gh, Jafariniya S, et al.
Assessment and risk analysis in the area of electrical
accidents Saadatabad using FMEA & JHA methods.
Proceedings of the 19th international power system
conference; 2004 Nov 2-4; Tehran, Iran (in Persian).
16. Li C-Y, Sung F-C, Chen F-L, Lee P-C, Silva M,
Mezei G. Extremely-low-frequency magnetic field
exposure of children at schools near high voltage
transmission lines. Science of the Total Environment.
2007;376(1):151-59:

17. Malagoli C, Fabbi S, Teggi S, Calzari M, Poli M,
Ballotti E, et al. Risk of hematological malignancies
associated with magnetic fields exposure from power
lines: a. case-control study in two municipalities of
northern Italy. Environmental Health. 2010;9(1):16.



Iran. J. Health & Environ., 2014, Vol.7 , No.1

Hazard identification and risk assessment of high voltage power lines
(in residential areas using failure modes and effects analysis (FMEA

*Jozi A., 2Jafarzadeh Haghighi Fard N., *Afzali Behbahani N.

! Department of Environmental Engineering, Technical & Engineering Faculty, Islamic Azad University, North Tehran Branch.
2 Environmental Technology Research Center, Ahvaz Jondishapur University of Medical Saiences, Ahvaz, Tran
3 Environmental Science / Assessment and Land Use, Islamic Azad University,

Science and Research in Khuzestan

Received; 6 April 2013 Accepted; 29 June 2013

ABSTRACT

Background: FMEA is one of the best known system safety techniques widely used as an
identification tool. The purpose of this study was to apply FMEA-method to identify and assess the
risks posed by power lines in a residential area is Hasyrabad, Ahwaz

Materials and Methods: First, we identified the power line process and the equipment involved.
Later, we determined the failure modes of equipment, which leads to the risk in the area studied. In
order to measure the magnetic field lines, we used 3D EMF TESTER. Risks identified were scored
based on the FMEA and for each case we calculated RPN. Then, with the help of SPSS software,
we calculated level of risk and the cases identified were prioritized and analyzed based on the risk
level.

Results: The highest RPN values wereassociated with health risks and all risks involved in this group
are at emergency conditions. It was'revealed that wires (loss of privacy) and power transmission line
(non-compliance with privacy standards) had highest value (RPN 360) and disconnect switch had
lowest value (RPN 60).

Conclusion: Due to the ‘high risk in most cases, control measures were proposed based on the
expertise in the safety-related equipment, training operators, and regulatory measures in order to
reduce the level of risk.

Keywords: risk assessment, power transmission line, FMEA technique, Ahwaz.
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