[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

2 S aadsd g3k, T o UHF sy y o ySlos (o)
S$9S HLid b ygilo ygumdl

Y . Yo . . PR
A yg iy Sl g5 ol JECHTE SNV
S~ ol — owsb il eal axlss o olSails - G cwikige 0dSLENS - (6 5SS (sgmeiils -)
jahangir@ee.kntu.ac.ir
Sl — ol — wsb pallrai axlss o olSails - 5 cwdiges 0aSLElS -, Lossls -¥
akbari@kntu.ac.ir
ollT = gl — oY olfisls ~ Ky i (598 Lid gta] —sliwl =Y
peter.werle@ifes.uni-hannover.de

35 ol 03,5 i 395 @ 9303 4z i (595 Lind (5l giloygiumilyi 53 UHF (g &1 (e (g3l il Tyl JounSy
o @b 3l &5 el 9oy @yb I UHF sl UK <dl jo of ) Lid «yud 4S50 9990 (s ygilo gl i 890
SS9 9 lasin 3)50 53 (o5 OleMbl ol aisl 3 gyl W)ygas Logy ol I L Wigh o0 cuad (9 dlsd
Jolis UHF o351 5 olgie 40 ogyn cnl g Shg dlio () 50 ol (wyiwd 30 (Jrandss 65k, 8b] 10 ogy o)
— a5 (55l 80T 3 gy Sgh Gae il g (ygamel iy My (it (Gl gy el Jomo S (g3l ST bl il 3
B pSe0 JB owip )50 (mmblisng Sl sl g lwdmls 9 0l (5 S o)l godls I (rmwg e oolaiwl b (S
b o UedT 51 g iloads 2 plao UHF (hgy 4 (32 andss (65l ) 80T i 53 5 crdgl (512 (o2 9590 55005k 31 (5 bomms
S5 ok 4y dllio (] 5o oud &Il LS (g 8 50 05 o0 1)) (g 03Il (gl ol B diky by g0 syl

03,5 o0 @ yud Hgiloyghumil i (e Curdg 5 g0 50 bl (6 g pmeual 9 (5 5 ddST S )00 i g (5 puS 05101 5

T S S oy 5giloyghmil yi ¢ Sy ankii UHF sbosgy 1 goudS OlodS

VWAV F i Jlu,l g ,6

VAPV A allie bg o (0 dy oo ,U
VAP EN Y allie 3o pdy fu,b

Sl @ ST ol 253 1 Jgumme Godum gi b

Gy GouSiils — cwgb (pall jual axles s oRidle — o aw — s — olpl s J gk godims g8 (LIS

@gtoz [1e4-E°ON -ST'JOA - S133UIBUT S21U0JII8|T PUR [EILIIO3[T JO UOIRID0SSY UBIUEI] JO [euInop

SNV 520l - e 05lo — o 3y Jluw — (] 2 SCig SN g (3 2 (qwikieo (ol dlomo

Yy


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

@ 57 4l T Ggelin N [ 1] 5o el onis (o (S5 adlSS
oyl i UHF (og) gal IS el jo a5™ Jole lgie
5 00lil 3 j50 eLanTsl Ggmlis S o5 Lol Cosl o ¢ laa
oarto o1 5l G5z alss 6 pSolal s ndy U plie 5 (SisSz
R PRV

sl Sy ylate 51l 6 UHF g cilises claseis dlie ol 4o
oot 4 5 (Srzadss Lo IKaT (6l (0,5 &5 sl UHF
lie (S 80,5 o )18 2l 950 Heileyshuil i SOU 3L
2 055 B a5 iz adss (Ll & 5) (s ejlail g (53l 15T
=S58 0050 mme 10 g o Slpitg Cowl oaii o) DY las
il sl el Sl 6 Sojlasl 6l 256 (n eS (soleiing
S iy, Sy ) i 4 ) a5 5 oy ool
ol 50,25 s el a5l oy UHF 35, 1
35505l el 009y aseinali 935 B aS g S9a Bes 3 (6 S ol
iy L UHF Gy cniinis 5550 sl allie o ag o o 5o
Ol 3L 5k e Gl 5 00d gy 620 5 S8l Sl 5
Sl 9,5l jgiil 5 STU jeam )0 (Si eSS S el
29 Ol e gb e patine Gt la S
ol 55 Lasiol (55 b 457 g psma o ]yl Lt UHF
55 5 aSacl s i Sl o ol o ol 5 44,5
JUSKm 95 03900 (gl H5ileypanil 3 SU jpa 0 S5
Sgliite (8L JuSem 57 5 (JiSemw aiin i) UHF
STl gy s Jome (o adlie sl slss ;Koo 5l o
g a8 55l 8 a s 550 55 L5 aS wil e 5le 50l 5
slagibuand 5 lag pSojlul plnil S84 Slasuin (pl (ow)
SEb Joe G elinlesl alomil jglae 4y ol 48,5 & jg0 caliea
w23 UHF Sldllas gl colas] Ojgas a5 &8 eile,gidl 5
DNB8O (165, arss ot sae (b 5 598 Jlid Sitigy Jol g o
a5 s Sl coles yo ol 00,5 ooliil aly oo
S3ae3¥ V] col oo solisl Omicron s ,4 el UHF
L alie Slakin 5o , S0 6lacS b cole slarg, ol
olayl o9 S8 Jdo an ol a5 anils oolawl 9,90 slocgy
L =k gleal,l a8 cul jgilejsanil 5 (85, a5 sla o
Sl so ailie 4zl ;0 g Sgasme Ly

g auldy §ad Slasin | SO o asllas 4y dlis pgo yiow
OB 4o e go Jeli 1) ool Cewdy s 5 6 uSejll sla o
St 53 o o yma slo el | Sy b gy Copnsy callia o3
ol s L S i ) gl (55050 555 e 1)
UHF g jloslaiwl Ly (552458 fan o 5 Jelod 5505
ol oo Il Al IS (6 S ams oo e it )0 0ged dalg>

doddo —)

9 955 b 098Il g0 G a5 (S S laadss 4 i adss
3 Sz asdss 0g2g [V] 00 5 oo bl sies o0 &) (e Dy
g adle mle can s 0529 5l Hlid boges (598 jLid Sljpas
otz o=l hanlei o SeS S5 (Rl s S pw 55
atoz 5l ge 8 JLnd Ol )5 o Sima i gl 1]
Ol a5 039 13,95 5 (Slofng Coesl 51D )03 (slaygile gl 5
me ASD (698 )Lad Dl (hle plans (b))l Jele on e
LY oV] 05

@hls (UHF) YU, jls (ilS 2 ) 50 (Gialss (55l 5051
5 bl (s pSojlail GGl ¢ Fzradlss il Sl S 5l ol
IEC  s)lliul pgus o (bgy 0 s g8 bl o yidioy Caalictal
5 s 5l ST el oy el Lo ool [§] el 60270
Gl e g asd S, 5ol a > 0,8 o UHF g, ay
Sl yadgl 00,5 adlg oolaul 050 ©ja8 (sla gl gandl 3
&l ez UHF (o, Sojla il o2
[0] 90,5 02 VARV Jlo 4 508 (slaygile s 5auil 5

ol L5 cilond coms & yad 4Kl 40 W3 oS oba,gileginnsl 5 (sl

BPSEEN

9= 4 Po—wge LQLQ‘J,A.J )l oolaiwl (5")'>¢»'~'17U UHF Lg).fo)b.\l
woloads 4l 6,85 & g 1 g ol 4S] 3929 b g
355 Srracss il IS8T gl oo nl slaSis 5l )b
A alise sl JSo b gy wix [£] 5o sl oaii #dly b5
4 i)l ogline (oad 5o (T S hlie o 0ni S il lgie
(8L 50 sl UK anglin b g conl oals ools I8 oauizn )8 lgie
oSl 00l (Byme S (e Olgie 4 JSO by e on
"398 o jlode dw gl p S350 G JLKw asls (& jgo e
L (8L 50 JUKs aals ol o0 saalice g ol odel sy
L g Comwlar 5oss le Ll 00,5 oo yiion 358 Gas il
3 slaoline anlllae .ol 48,55 1,3 anlllas 0,90 ] S5 Gos s
dgi Goe aliBes polae sl a4y 8L o JUSKw aiels 055 (g9,
L St VM dﬁi” Dt n kJ"‘ B sl 00 'abu‘ [V] BLE )
SUC N SN I JOW PREIPS IS R
Lgl_mws) O C;‘d._.uJLD.o Sladllas .ol ouid =y ‘5‘:)? 4.».L’>u
S 5 Sl azye opl 50 G 3550 4150 K 5l UHF 4 IEC
&l UHF glacgy 5laz ST oA] alaz 5l onds plnil wlacio
iz el Glile (59, Sldlas Ll el ouls solasul (5 5 ojludl
S Sl g bogy ol 5l e b [A] 5o sl oals 55 et
ol 50 o plssil eaS f s 4o b cpdol 6l o] 5l adgl gl
SSoslasl e el )b cpl 156 Lol a3 5 105 ooliiwl &,90 Loyl

Yt

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlw - ol 2] g piSU 3 8 32 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

ma8)S 18 gy 0)ge Al (pl 50 7 g VY b a e i
A8 ¥ el 5 YO MM L il (S5 GS 51 Y et el il
VVAMM L ol 6, ola0 51 8 s alols .l 1Y+ MM L
ce P ML il 6 (sl gz 51 ¥ 5 ¥ slo e alols .o
S DNBO o, solos aily

sy Sl A3 o i |, (6 el e Silest (V) S8
S ds oolaiwl 0,50 g 90 ol s UHF Gy clasein
oS bt 5 5 o5 ge i A GHZ LIS gz a5 5 5JUT
Lol (o3 ol onds ool (S 4w (6,505l
Sed s Lo V- GS/S 5 VI GHZ alblS > wsSansled

b 5kdy
<P WY KV Sy

H9leyghudl 5 S
90

100 pF | UHF

e
100 nF:I: 7
S5 ST | Sngled
]
= ° UHF s
I ‘

37 44l 5 gy 518 il 6 S 31l sl Siloud 1(Y) S

Y SusS Ty sla ol yly V=Y
o azgs ogon 1) (S s S 18, (SusST sla el
o elaJlige i 0 45 oo JUS 5l solizul L L 5 o1 ksl
S L g w00 S il S gl aam g0 medsi 01 252
S11 3g2ge bl Less )00 9529 JUuSw by sln Yl
S12 yelil 0ad el g 99 b Hgilejghail s G sl 09 Sals
9% w5 4 (1) 9 (V) Vol 998 o0 iy ) 09 sl 3o

S8 g 55 |y 5 5l

P
Pil
P
Spp= |2 M)
Pi

4l 5l () g Jleey jo 550 ole Py (e8 Lally, 5o
2 80 Ole Pra g ams oo (L3 Pin (69955 0l b wsn 0l

el Pig (6995 Ol b g wdas S LB6 1LY gy Jle s
Ols Ol oaimoylitd el S11 d(V) 5 (V) baly; 4 az g b
il G poe o 4 &S el g Sl 5l (S1AS5L

@Y‘W 3l — e g 0)louds — @203l Jlw — ol pl Sig iUl g (82 (it (poeil alzo

Yo

UHF 9 Olasiwe wr-Y

s 55l £ S s ol 95 o0 S8 s 290 el 0
S8l DO MM j5 e Jobo 3 ¥A MM alaiio jla3 b (g y5e
6l 0ol l LB 1 el o0 413,55 5 gl og 5o alaie
DNBO 5 DNSO g5 51 el aS )53l gimil 5 (129, ks sl s

U s S 51l 5o ooliiusl 590 597Lo gl i CIL Joko 1(1) JSCib

s UHF 9= SS9y 03— ral;u‘ Sladllas conl ous = 45[?!.:" )|
Gy slaygileyah il 5y Simadss jo T o5 4 el o
Hly Ces 4 Suop Ll s sl Slasles] pll g 35 paln
Sl as jgilejga il 5 STU Joo S5l ejedate oy oo &
(V) S8 .00, 5 o oolaiwl onds ol 3 5 > UHF cldlas
I ol 5o oo caas UHF Gy 90 ol o au g5l y9isl 5 SGB Joe
S g 095 YYYEXALSN 07 MM ol gl s SSL awo o jLis
adss s sae Lid el ool coas ] YL L0 VYT KV Koy
P laolois b i j0 4 cowl ouds dnss SSU o (469,
)52:'[.4)9.6....3‘).? Jlie O‘i‘ JEREW ’oL?v.ﬂ slcws jo loas ‘_g)|;\i4L§
L alie cinog ¥ o) slo,s a5 Lul el oog (48, 5l JB
Sgg0 3y Soygiloygdudl 5 50 55 O b g WS F 5 Y sla et



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

L by Si (e i 6y el 6 (285 ks
IVE 5 V] 09 aales VY MHZ L il [5g0> Oy 5 &k, 8]
b slouils 3 (gl 098 oo 0anlie S1p 9511 sl omie dslia b
ozl e 351 Lo uilS 3 00 Sy e slacSy Ve MHZ sy
bl 99 oo ool (Sly 50 Ol el axeS Sy &5
3 Logase 5 50 lapuils 3 50 Lol 53,5 oo ala>dle Si1 5 Si2
el 99 G (Kinly (7)) S5 50 S1p (oie 00in S5 Ceond
o b o0 0w 00 75012 50 Gl a5 &S Sjpa oad jeS
4 M as jobulen .ol ool Lo ,is il 3 050 olen ,o Sig
ools Lz Sip Lawgs Loles a5 uslaeel Garlas liee 1 ogdle s
5 Ogsl )M ertnis 981 i 5 (6,503 sla el )l g oo
L il 5 sl oP) JSs @llas ol by yls s Spp o
G @9 99 G Ol JLEST s (ol el Ve s MHAZ 5
0OV sl 8 50 Ll el gy 59 il
o slogisu )0 g9dse (nl sdoe Faund Koo sla bl
2550 ) e 290 yuinr Al

Elyl 008 adgh g s 51398 gl (i jlitel jolane 4
B SSE Bl )3 a5 (s 5 (relaw Lg)S) Sy 4l el
e Jlosl ol ay Siig 3ok 5l (558 Lad jllg 5 azs S
15 Ao s s S Lasgd g S aulsd sl o0l snlicl
Al 00,5 e sloml g oo Jaie 558 L8 & (jgm &S I
losleul s Glst (b 078 S 59, Gig 0310 13 L (xbaw
Sl (6l 09 o0 dlgi (e 99,501 lgae 4 (SudoSy, 09 i)l
R RS 59, &5 y5ile il 5SS 59 Y x5l (JSs aldss
e oo ool Cel lailgial o i Ky gl Lawg 4 g azs 5
O g 0> SLbl sl cnl )o (rhaw 4SS ) xSl sln
Oy ol S5 5l Y 5omb 5 e SVL 5o 5 S slag s
s UHF Gy Jlae i .l ouds solatul JSo glopls (0,8 SO
65 pigas &35 5 VIO GHZ Luils 3 L alblS— Lo wgSushen]
e S B g e 039> 50 L JUSews g ouds Jats V- G
o QL 1y S8 05e 50 eadiead la JUSe (F) USCs igs
V-

5l ST (Lo uilS )3 54 o svalie ((F) o(Y) IS dnslia b
Gl ases 5 5IUT 5l ool oy gl LSS Sz adss ) ous
MHZ sga> bS5 0 (F) Ui j0 azgs b adlge sl o)l
odls Fy i g 00 MHZ LS8 0 ;Ko 00as sy g Ver
a i sla oo L g Sip (gionie 00K slacand L oS col
ol ;s alimsde 1 aSs s s illas () U5 0 Spp e
Voo MHAZ 5l Gy (28050 o U (55531 oo (2w o5 cunl
&3l K0T Guils 8 Dbl jo cpl plis ol 4y s 5l g 00 |pne
Wl Dz (1) JSi 0 Spp (imie 0085 (slociand 3o
9 Sl Sl slauls 2

S12 am3 e g, 0 Q Lagae) o4 ot UHF LIS 5 0y
S o 0¥ g Jles s 50 0ad S3byo Gl (e 4 by
Jolot aoet jo il e S oo Jos ot B lgie 4 ) g
2 Ao Jelse plo rizmen g uilagel Gl pae 5l A6 D30
w5 Ozl (emtants Sl aiile g 50 (e (531 Jlal
iy aldie (yb 4 Y gy (sl Sa1 5 S22 sl el ly il e

g oo
Cendae 0 ol g (398 (S oSl sl yal,ly (6 S osluil jlate o
Sei (Bos Ngh oo cmal B CumBae )3 093 gy 5 (V) SO )0) 7
Loosm Jleys cml ot e s B CM L ol 5 90 2
Jaie c&,...:)frllfl 40 Q Luilael LUHF LS G 5l solaul

RO 0 uLw.A ‘) OMWG?..L.S‘)) LngJ..A‘)L) (Y‘)Jiméﬁm‘sa

0 T T

v;\ VoA AT
| “‘ ‘ Il
‘ U AT
5 M [ 1
— Il \l Y
& i Ik
€ 10 (L '
" V‘H‘ “‘“ \‘
15F | ! ‘” ]
| ‘\
\
-20 r el
1 15
O T
-20
40 J
o
EN -60 J
o
-80 -
-100 4
-120 : :
0 05 1 15

Frequency (GHz)
(ol JS) S12 5 (YU JSus) S1T (ST yy ol yalyly 1(¥) JSus
UHF Gg 5 (sl 00 (5 50 310l
L ol sslaial ol —adlS 3 ) Ygome ooy5] > lyb (595 50
sl pulS 3 el il 50 0gd oo Guetd S11 (S 1 ool
Sl ST L slo uilS 8 ylgie =)+ dB  5S>45 Sip sl o
Jedo 4 (558 Jlid (glaygileyshnil i po VY] wigdgo 48,5 )l o
9 Sk Bas uitred g (589 4SS ol JlS Cosgace
6‘)-“ Aol )0 oj_f S yg0 ..\4‘5.\6“ JT@.\.‘{‘ cJl> 5 U.J L§'>|).L:
o ~Y10 B 3l ;a8 Sip 4y Ygane Sy> andss (5jlu, K01
UHF “9= as ‘s_mJLT)S ‘_ngoés».\_?.o u._{‘).»Lu [\Y‘] \>5.4.’ s’
slacuud slhe ojls Syxadss ol 80T 0 oYL Coulus
moms (JSs @ az g Lol e (V) S 50 S1p pimeie 00l K,
2 Lcwl VA MHZ L 5l e 50 g5l T LB uilS )8 o 5

\itd

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlw - ol 2] g piSU 3 8 32 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

dmgie slagisl g5 SIUHF glacg ol (- Son i Joe
ol 4 ol e aen shads 55501 (gl o ooy (o e
b Olss 2am ey amino Ly bl B8l a0 )3 45 (ne
i ko i 5 Lo Ll el Lal S e 2l o g,
o sl [10] 095 e ol calpin slasl L 5 JToas] sola L
ol 5e S cmoigz el jgileyghnil 5 SOL sloe i UHF
g sly igzaen Jols s55 5 o

0o (glwarnd UHF g5 (o ans (niins (6551 (F) S5
dw )0 g 4l oy 950 ol Jomo a0 I, CST 3810 5
(G5l )0 e o i VO 90+ YO MHZ Lils )
29 bl g VIV L plp 09 p oaiilag Bile G iSles o0
olad o ewloa s asd 3, s o sdly polae b ply SOU
03ls )18 w9 S5 95 81 35 0 ( JSB (nl 3 0l i)l (slagSl
Ailodls aoy 3940 ol gy 4 blae 5l AT e oSl 5 ous

F Caxdgo Y Candgo Y Condgo
Y& MHz

Ya- MHz

F9Y¥ ¥ i Joo aw jo UHF ©g g (ominiid (951:(F) Sl
(1) g
OS5 ¥ cmal Spadge ;5 UHF gy o(F) JS0 4 4 s L
Cpbge o Canl s (Spzdes riaid Gl 4], (rianis 58]
2 i eSS s b o0 sl H5ile 9l 5 ST Y e
CpBae ;0 (5,8 o)lgno ul Adlal L ogd oo Cum oSB sl
55 0lsm b 5l e 5 5l gl s S5l oe (rinis (69501 F
sobilas 95l o (2O 0)l9d 95 (nl Slaas Cuz 3 5 A8l

@\“‘W 3l — e g 0)louds — @203l Jlw — ol pl Sig iUl g (82 (it (poeil alzo

Yy

Coronadischarge
0.9r Surface discharge
08k Internal discharge

0.7F i

06F 1

Normalized magnitude

/
iymey
‘ | ‘H
.0 ‘....‘._.L._m 1‘...“,.“11“..1““1 .J"L.J.LJM..‘.,.‘.-A,._LJ... g e AR o Ay A DI

0 0.2 0.4 0.6 0.8 1 1.2 14
Frequency (GHz)

31 ilS 8 095 5 o0 g S0 il UHF (gl JLus :(F) S
10 g (s Lig S (J iy adi £ g5 A
Cop e e duw (gl 0ads (5,505l Spp gla e (0) JS
CM L ol gy 3685 Goe Sl a2 0 020 o s £ 4 VY
30 6D gyl e 950 o0 000 &S jshailen .l /0
Y jo oad lo Gllae Gl plis 5 a8l g (i) sbo S 3

0
_5 -
_ -lof
m
k=
@ s}
Position 2
20¢ Position 3
Position 6
-25 . .
0 05 1 15
Frequency (GHz)

Jxo aw o UHF g g Si1 ouls (53570 510l (sl S :(B) S0
M) Jof gV ¥ cuai

Sk 98] —Y—Y
Mol T Gl bl glid jo ol o 5l oad atnis glgal oud
mon ol ot (6o 9 e a5 T )] (ot 55!
Logoe Lal 85 us) o 5 (o030 <0155« S s 61

D9 on ey o gl Ol sl
a0 ol Ol sslee paseitie (81 Ol (ontnts 655 cnlnl
L ol ol 4z @dlyo b g Jlo )l ublé SBlbI slas 5l Sl
oles a5 il Jlaas) u.'.:.;’l (S ads 6ok, 88T 5,90 50 el o
1y i i 0 il o Gl bl (sl o (ssbune e & 1,
333308 399 (6595 &g Lah o wiali oo Sy gl Ol



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

oad cmal g p sl 8 e ) 398 Sl 90 (V) USs
o sgbie 4o e e i Wlie (g 890 Cuxge A 0
Kloads pasy ¥ GHZ LuilS 3 U Lo logad v yial )b 5 5280

18 T =
—®—Pgsition 2 \i
161 . . e
Position 3
14 —® " Position 6
T 12
Z
a 10
8
64
4\ r r r
0.5 1 1.5 2
0.8 T T
—®&—Position 2
—2—Position 3
— 0.6/ —e—position 6 1
E
2
1
w
Z
=

v

Frequency (GHz)

ol 6 S pdS diciion § (YU JSi) spocwa (V) JSi
#aY ¥ cual CaBgo dw ;3 UHF gy gl (omly J5&)

s Ve MHZ 1YL gl puils )8 sl () JSo azsi b
50 ol 2l SG sloS IS 5 poigs (das Glls £ Cundge
29 elbs 99 ol Jlade (n SeST Y Caxdee ;0 0y blie Ceons
sl ¥ Zaxdge 10 g laioo Jol> 1) 0 Shae (n g 4
MHZ §1 ;a8 sl uilS 15 gl Ll .ol ls |, 358 Condy 30 o
- abamde Sl glds g 00gy S0 K0S @ o e V1
MHZ Lo ils )8 jo (minis oSl 09 crs b E9d90 oyl 090
JBYS MHZ 55 o QT 009 i g (F) USK& ;0 B e g YO
Lo ilS 55 50 (o3l 1T eyl o Toamms s o gy Uil

93,5 o 95 VU (slo LuilS 8 &y o sl

i 698Nl p eiloyghuily SO LG -)-Y-Y

S
s>l s o |y (izadsd 5l (o plad ot g9 Sl
- Ol Sty g & Logiis sl 453,50 )0 y5ile, sl 3
o0 oo, lags 51 zlsal 3l olml el ik il 5 3L Lol Lams
e 3 LS (52 Al g Lagi 00 058 glgel et 5o
o2 S50 Sl 9 555 UsS Dl 5l asl dis ) sed g 4 prdiae
e 8,5 - o L 3 ol (B 5o e ee 8L 0

)b <9 = J‘/._Ja‘ GLAO)‘H.) ]a..:L) “)5.“:‘50 4]09)'{.0 JSAA, u..\‘ )Q 45

- by ol Toazme azects ;8 sl Sggdie st YL (slauilS 3

by Cuma )l (Si2adss 5l KaT gl (San slogmils 3 (n

6L‘M~J}u LS‘)'.‘ Ls)’L.a)lS..ﬂ o e C))}.a.:.l‘ o as 1):3 A;;Ssa

Dgr Wlgr TES9iS Hgile jgrudl 5 alize o ooy Sy

C‘ JC V= | coo—ol GV VERPF S S 6L¢5§J| )_lHO | LS‘)J.

25 el 99 sehate el (5900 gl 5l clie sl il

g gn

o oad wslid Sl S ooz (D) il fpocgs e
ool lgs S 4 Unax) o)l 1) miniss o yiion a5 >
2l (1) akl, (Uo) (L3 S ol plea b Seyg 55!
ol oly I o bl oS oo oo (2L g |, 5]
= Prag) (otns JS (55 s L 0l SS9 3550
mgr b el 5] 003 118 5 0 0,5 S S bl
(V) alayly 0 g 00g Joax BB 50 orinid S ofey b 20
Gl ga395 0aid LS V bl 20y (Canl ol ool
4 bguye ) 5l 55550 (mocez g Sl (sled yo il Gl
@lp il ol Caz S50 oy i i b alags]
O, Slos B g> (S b uu‘ (S Lg)'L..;)l.i.;'ﬂ
ol yo ) GG cile A ST > ol (6
Ales o ool j5ile gl 5

Umax 47U ey )

D = =
u 0 Prad

1548 jshilon (MNEL") 0ol 56 " glocs pulS aiiiy o
ey ] gntats GlaS S 5l (S 95 s 0y (B) JS
Ll 53 WS 18 ol aBlgn il spidl 5 OB )5 o
] s poSle 5 ou aslis wel 5L sla S, 05 ol oy
ol 2k, ole (F) alal) 005 oo gl pgo yel )l olye
G=b @ 5 0 Slasue sLlg; aalye ans o0 4l 1)l )y
o5 JE> U g ool (8) JSs 55 sud ols Sl olSiiws

max(U|—0<0<180,-90< p<90) Pos.2

MNEL =<max(U|-0<6<90 ,-90<¢p<90) Po0s.3 (f)

max(U |-0<0<90 , -90<p<0) Po0s.6

F g, adsw b slbcaadse 3 SO o gl oF) adal,y o
Sb Jzlo a4 jgame amb L Jolso slolg; o# o Y
oS L ol il (gpam sl oals sals | gile ygindl
039 wolle Sl ;o (g iw ol sl sl 5L sl IS

.a);lu;o w2l B Siadss L5)'L.,;)L<.,.'Z;’| Slply 6y oS g

YA

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlw - ol 2] g piSU 3 8 32 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

liso o dme 15 52 aaels 4 S Sglito sl

VI

318850 LIS (59 L9y (ris 5ol il :(V) Jgu
(A) JSi 00y o0lo (LS gvcaxigo jo J 3o andss aolo

s LS 3l oolaswl 4 Sl 5l eolaul b 3580 S
LB e o

v or Vor/Vp2

A Vel¥ Voal Vs

D9y gkl Goe -V-Y

2 e el SO jeile il STU JBIs 4 gy 3985 Bes
L1555 sl UHF (slacsy y KaS 4 (54l (s 5ol
3985 Gos 30,5 yiian b (o3l 8T ol ol ol [F] yo a5
[V] ) sl 00 QL,.: )_A‘ UJ‘ JJJ Lol ol 4.4.5[.: w‘ﬁ‘ &9
ey Skl ) gyt Coles s &5 gy (rtats 55l
sl 00 ;53 £g090 (pl o laie 4 cnl T bilie 45 s
55512 5511 sl 5385 O g 9590l (o2 Sl
w5 (A) U5 S el 00 (g Sl calideo (gladsdi Gac
A o olid 1) Jol>

s,, (dB)
5

s,, (dB)
D
o

-100¢

-120

0 05 1 15
Frequency (GHz)

JS5) S12 g (Yl JSu5) ST1 oo (g S0 il gl sicmin :(8) JSib
Glio dg4i Gos polio yo(owly
il Sggeiie 5 gls () S8 4 4z g5 b
soldie 4y uiliys) Sl ulS B oy 3585 Bas (00 i b
() Ui Spp (mmie jo GBo L oS e oy G oS
ez e S gt 5a 80,5 (Ste 3lig)) SIS B
RYSNEN I I JOP PR EEE 0

@Hv 588~ g lah - o025 Jlo= ) Siig S 3 32 i ol alne

Y4

s sl i 5 (xtnts (5951 5 onal ey doeis dnslia
Oygmar 45| (i alsS e Sumdge (M) KD 09b o0 (o) 2
Sz ol So R0 ol w) ool Guilagel ekl Oy S
CST 138 p 5 5o oot ople i aials b S (gwsS 0l > b (alad
)0 L9 “:A.MJ‘) Comn JSw; PR LIPS uLM.oJ Sl 00 6)Lw<\.....~u
Sl 00l o0ls L)L““ S LS)L“S L5L°° 9 Sl 00l w3} A Y - “5.4
6‘“;4—.‘ PD v slo e Cewl ool = Ll ool sl SGL
i3 55 5 Sl s (F) UK Bilae oS 55 i
20,5 Jol> Jore 90 o

Transformer tank model Transformer tank model

(top view) (side view)
P3 P2
----- S. ey
7N Ay UHF
e, OP PO >/ | Probe

- o

L ©
W UHF
Probe

Sl odd ilwand (Sir el qaie 9 gy Caxdge (M) JS
riarid (5981 (595 395 Lo ygiumil i UL YT (a2

I Sa e 0 80 Gle JUKmw assls o cons (V) Jgox
s ol Yo MHZ LG58 0 1) Sizadss an glocasdge

A2 oo Hlis |, PD calizes solio Loz
S92 99y )l_la.q‘ ‘(9) JL»: ) ol ool W‘ 69i” L9,».‘9
A i [ PL oo j0 (Spzadss an ¥ Condge ()0 o0l cuad
el o ol (80 JUSw 4z )0 9 03,5 duo, i P2 e
Cewds 5Ly arels Cos (7) JSi ol L P2 &> 5 25,5 Pl
L u.._m.) w‘ Lol ..\.M:l.) P2 o> )J‘J.: oy wl.: Pl o> L OJAT
O o0 (nl (V) Jgia p9d B3y 09d on )I,SS 5 P Sunse
glol wes oo ol 1y 0T 5l lsel Sk 5 ke 9l 5 SOU o
S Dy 4 S g o Sl 5l asles e aidl SU3L
SIS il o s ol 8l Slex T j8 e s
I, b slaclish a5 (7)) JSi 5l sl sty polie b b0 sle
o oibe g il s STU adly jo o)l (g0l Solay 8,5 oo 0auol
SIS ek 1y T Lol wled oSS g orieniss (563Ul 51 als
slonl jo pgee ol SO lizmen orienis (56351 g 0 g0



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

o HUasl 5l a0 yialily g0 ol (Kion pac YU slo LuilS 48

Ogl iz -F-Y

sl g 5o (S Glee )1 o omablieg xSl zge S 50
Jol el 10 05 o Gloy L L gl i Liul, SO o cunl S
B9 s ol (S9—dn pgd Cl> y0 g (S o gl N
245 Sl sphn gl Nl (ols Sl g 0lo Gganl Db
wole g clb i = b o (SO aS lacs jlo o olasst ]
aibie o 51 (Il glgel galin My las (T S Ggaliz M
4S gm0 0 S so Jos 0di S > o ol a8 ol [V0]
il i il Sslite (T gemslie )y b glsel gl
(©) dsbes b Joles il glyls 5 led il o 1, glgal 65,0 oole
YTIRVAPPS

PLF =|cosy/|” ®)

o oy 9o (oSl Gl o o gly P Bgd alal) yo a8
1y ogelie Sy DLl o PLF 5 05T (ygenslia Sy 105 9 051
ol 5 ol gl S o9 OlnSs g0 50 i oo Lt
Iy oSae s ateiy 2l g 035V Ly 5l PLF T 4 oas,
PRUCE] PV 15 I NS [ JPP PR SR T PEC P
15 o s o, Zlgol oMol b wsly 4z 55 3+ 5T & o, Zlsol
)5 dmlgze 8l o JuSws ol il T b callos (sl S
Gilae (55500 S o)y b Ygane (31 Sy oyl D 050
V0] 05 o attive (F) dolee

AR = Emajoraxis

&
£ *)

minoraxis
O 9 Ol 50 (6350 adlga 93 Coni Ly plp @y po &5
AR il iy 500K b adlge 30 ol 45 5y30 5 el (o5 >
(b Ogl )M )0 g el 6901 el M 5 S L 2ln
Jolee AR el yam S0 ddlge g 004 S92 g0 dtlge S Ladd o>
Ot 6992 AR (sod (gl M sl il e Sy i b
Al iy colpin 5 SO
&= ol Oselidh Sl (bgy3ee Jiste (5T S UHF
oo Ly L], o g s & jgems ansl ot lid loay o o]
oo land 099 Jdo a «g5le s ghmil 5 5o Lol [VO] ol g ysee
25 By b3 LUHF Gy gl D (s ood g S1b!
AR CST 580 0,5 )0 0y slawansds plonil b el jo ol b
Veor g VO B e YO MHZ slauilS 3 )5 (samdw &jga
U sl ol ead eols las (VY) Sy aS susl cenny
ol 0ol 00ls 18 gy Sei (g9, Dlau slas e
S35 Sz ;5 99> hlieo 4l 0 g (V) IS8 @ axg L
b L geli 0 s Geile gl 3 slogmpes lilge )
Ol egdle ailioe S gl Db SRS Sl o Lol cud

33 b3, SLals B olasi cogp 395 Bes pad i b @
o3be yo Jlie glgie dm 09 oo yiian Sl (oS B 03k S
b Ao M g & Goe b gy +-V,0 GHZ _ils 3
¥ slls OB CM 3585 Gae Ly gy 5 uiliys) uils 8 s
Sl uiligyy pmilS )8 aws

T 99 et Gy ((Need YO MHZ 5 sla iS58 )0

el o1 51 YL sl il S 3 o Ll 05 o oanlice S1z 5 Sy

00l (g e aalol )5 £9050 (nl il oo RS (Ko

Ll

2 e S9-S5 Ges > 1,812 5 S layl )l () 0) UKo

ol a5 aes o HLis VO e g Ve B e Yo MHZ Sl uils )8

abbige 295 S5k Goe il 2550 50 e (g S S,

S11 (dB)

—&— 200 MHz
15F —A— 500 MHz
—0— 700 MHz
—+— 1500 MHz

-5 0 5 10 15

5 0 5 10 15
Insertion depth (cm)

UHF g5 3985 Gae com 3 (ST b yalyly :(1) J&
O3l Fomb o Ve MHZ (sl puils 8 (sl () 0) IS & argi
5 Jle plgie an ol (LS S1a 9 S11 ks 5l e 3585 s
e o %aS 09 V) CM Ly ]y 35a5 Gos O + MHZ Luils )3
5585 e il el 3,51 0m 81,8 55, S12 55 5 S
G ol Y sl lS 5 55 Ll ol aigy 5y 5 58 ol
Joie (eSO s MHZ Ll )8 50 Jle (lgie 4 ams soi &)
S1p e o iy a5 Jl> 50 Caul =) CM 348 Gos b JbLlis Sy
bl asazg b gadge ol .l ools &, VY/D CM 3485 Boc o
ol Q;‘.JT o> Yb sl s 3 jo cwl ywss BB (V) JSo
6351 53 i (nlple Bl e 55 (orints (G580l Az )5 0092
Gl e 5l 6yt ;8L 9k Bee et ) 4 (oniaiS
g 0o Jolis 1y Lulocel gaudas 51 g5 Spq a5 LT 5l 5 0,10 uiloal
50 05 e Jols |y (orinits (698 o g uilagal Gl o0 S

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlw - ol 2] g piSU 3 8 32 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

@ ,5ilegrul 5 OB Lol wily el 28 ;0 UHF glo JLSs £,
B sod Sl sols i &5, 0T oo 5 g wles

15 T T
VY
2
g °f
2
£
©
=
_5»
10— - - :
05 0.55 0.6 0.65 0.7
20 T T T r
~ 10}
S —
£
(<)
5 o
=
&
= o}
20— - - :
05 0.55 0.6 0.65 0.7
Time (us)

Ol 3250 Sl 90 50 ouls (g S0 31l o JUS e (YY) Sl
(ol JS8) 33190 (ygaml )2 9 (YU J5i) Al

(F) JSCb (8l 53 sla Lo lasilen :(Y) Sy

JUS S Sy Uy | U a0
V) V) RY oS B
V4/Y \/f o
*IN OIVE &lg0

e yiolyl 5IUHF (g pSojluil 6528 53U -
<95

RETOWECIPC S P SUNNS BN INERIPVEIS B
i (nl 30 a8, 18 e 090 WIAS e 3l UHF 3g, 4
b oyl 51 Sy 2 58l (liee o plonil Slalllas (295 Olgie 4
iz adss g pSeslail 1o G He Al Hlade 5 0S5 b avslie jo
ey bl o sln 09,5 o0 @l UHF Glacgn 5l eslinal L
il 55,9 (it Ly UHF sla Ui 1 15 45 505 352
Mo 5 oadaxslis "haylyd o e Olsie 4 Cuandy onl sl oo
15 05 os ool 5Lt Vigs Ly ] 4o bl o JiSoms Sy b Sy
S sla Sy Jda b eyl w pedas O 90 )0 (bl Cans
L UHF (la JUSw "Ll 00 500" Comg 50 UHF G5 055
Vi b U o Sy b Sy ko 5 008 2L, (555 (508
Vbs

Sade 3l glme el 2 (gl v Cod D9 0 0018 i Lod
ws

(1) Jsaz wilin bl Ol 5l (Simadss s o3Il 6 iy b

@Y‘W 3l — e g 0)louds — @203l Jlw — ol pl Sig iUl g (82 (it (poeil alzo

)

oS ;8 A o (sauad Dl s aal i Db w098 o cualine
RYIRY

O+ MHz

Yo+ MHz

S 3lwdanis 0931 (5l ool oy (AR) (65970 o (1)) JSs
CST J° IR

a5 o3amli2oh 2 535lesginil i I 3 —1-F-Y
UHF

S UHF Cg 5 ganli D 2 )5l jginndl s SSB 1 () 2 12
V-V Ceomnd )0 a5 Lg S adon acs oolainl b (JSimads (gel
20 A4S 05 o plomil Sl 90 10 ygejl 08 e plsl ol B yae
- 00l 2 a0 A ol > 4y Cews UHF g poo >
b (Bl il g (Al aie 45 JLs 0 050
g 29 S Shilge 4 g (as Gl o T, Uy S ke gl M
-5 mte 5 g 6558 e (VY UK [V ] 05 558 )]
s ge i 1) b e o (8L, sl JlSew 5 iz

G axg bass o lid ]y S8 s sl JLSew Slasin (V) Jgux
F11 33l5m opmlie Sy o 3 i atay gl 3o ool
g bdesl Al el M sl sl ol -l
Szl jlade ol >l i 0 UHF G 90 (sl N
U S 5 Sy loiie Lol il ogy il LB cdls g0 oy
O Jslan i V15 Lo 35 el Sl llo s 23l 5 i
o e (s g9dge ml il Al gl M
Bad (8l,ye sla S sl lacend [ LS el D
S92 4 ksl s U sloolps Slaobsl a5 (olKw 5 039
o 3 5 ol b ol Gl el bl s 815 i e
T Ol b Sglite (aaml )M b glejsanil s slao o
O30 At 53 el Wy o0 g 4 gl 45) Lol
i ool oS Siranss olSe jo 38 b ele S Wil oo



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

28 aidyo 15l Glgise 5 005 05 yile5hdly SOU

& 75 dos ¥
=t 90 DSz LUHF gy wlasin o yage dllis ol 5o
Sy5— 50 ) el sl wlasin (ol gk 035 )
—ojlail g5y Koy 5l lake 5 o (Byme Jizadss (o5le S
b o 00 e UHF () 4y (Si2radd5s 6505
e R R e Y e A e
)l s S o3lail (59, 1) 136 o i w5 A o n Geeli N
Loaplan azgs oo a8 ol Glosgazme ;5 Jol Jal)ly 4w ;56
czge g oud plxl Cewjob &g Wlg o (i als (5ol
33,5 H5ile gl 5 ile Cundg 3550 50 oltdl Slacs 25 s
Cunndg adlie SLL it 50 (G9d UKt 592 5l T sl s
sboodls I (org po> ulial 1 (o) 2 3590 sl el annge
3leslawl L o camlice .au0 5 &l (g3lwands 5 0alds (5,505l
oS8 sl 4 bgayo Leges o5 calie (ilS 8 00g00ms Sl
5 it 58l Rl oo el )l (el UHF g il slo
9 48,5 518 Tl Condy 50 gy (ST sleyelly
205 o0 ol ygile gindl 5 KU sl )5 (6 5Py ol
sl 0l 00ld uilS 3 5 30 gy Ao 3988 Bes Hlade pizren
B8 s g 6 pSoslail 4y llie )0 odel ey i (6,51
UHF (slocss p 5l sl b 1,08 sl g 5 5 574l

‘S)U.iwl.ﬁm

S, gl s ABB Group Co. o8, 5l dllie ol B acus s
-o}‘..\.;‘ QIM )iio P )gu)}ml; Sl Lg)'L..moL.J g OLQJT
Ayl 1y s JS (6,5

&2 o

[1] I1EC 60270, High Voltage Test Techniques-Partial Discharge

Measurements, International Electrotechnical Commission
(IEC), 3" Edition, 2000.

[2] S. Chakravorti, D. Dey, B. Chatterjee, Recent Trends in the

Condition Monitoring of Transformers, First Edition,
Springer: London, 2013.

EIVPUUVINP'S I KVALPIE [U51 ERPP SO ¢ RFIOS P SRRV W S L

yobaias dew wiz Jlanl s Jow 5l eolaiwl b &0 slagile ganil

ol SegiSIl 5 Gp eiipe i U dmads Lol
AYAY Jsl o leds it Lo (jiBEEE)
[4] H. R. Mirzaei, A. Akbari, E. Gokenbbach, K. Miralikhani,
“Advancing New Techniques for UHF PD Detection and
Localization in Power Transformers in the Factory Tests”,

IEEE Transactions on Dielectric and Electrical Insulation,
Vol. 22, pp. 448-455, 2015.

D oo (LIS gy yse 7l ez SIS o Gl ) S
OLE3 |y (smp 2 9590 03995t J9uor o (i (Sol)l 2 3550 53
S S B pg g Sl Syl ) caged plgie anams s
5 ol S5 Gas 5 g ceal Jome oS J> o sl oy
el o Blod S5 58 50 i 5 4 pite e
sanlie (V) Jgoz p ez (5w 50 ool Caws polio 4 axg5 b
Sl gl el 5l ol 4 Wilgs o Sz adss g S oslail vgl o
2 S 23S gy S8 os g il Bl Logarie s
aS Loyl 51 G 2 0 Slos 0,50 5,0 (B Cledbl ladsd s
5 Syl (6,503l G ay yomie wilgs oo als WSl Al ¥ sy 5o
98 D38 Hoileghudl i (Jle Comdg 990 )3 oLIl (5 S e
9 od glySetul ally jo ane jlade el cnl 5l 6 ol jslaie @
o=l S LSS il ool ooly ialad Jado cpl pety g o
o Soop LSl o U el 1o b (6,503l 9o aigy polane
blis galad )0 camlio 65l IS05T ol b g "ll 2 0 20"
95 ;2 o5 jl gl oo canlive oS jshailen 59l oo 5ile,ginil S
Sl Foml Gl (riais 98l 5 ilagal ksl
s ol ol sbilie aloz 5l aipcslio Sizalss jle (S5
0gad 0,Ldl 30 )lee @
G an 2t Somb ol 8 50 Cyn it s e
Aol BL S, 5 pocgs gl 5 00g Shoy Syzdaes
b S8
ol 5 o rtnds ol o g g eilieel Gkai o0
Olae o b g oy cedd Jome b Cod S Sl slo
555 50 )18 Heileygiasl s SSB slaolgns Koo
=58 Galizes sloosgass gl)ls Sizalss alizs glgil @
P bS] sl YU Gl uilS 3 SLGIL 5 0092
90 o 5l Sl (S g 48l alS L]
olasl Bl g dinr 398 e b SlalS B )0 @
Lo 3300 Vb (SlapuilS 8 )3 ol (005 (o0 55 it
50 99995 (ouilS 3 03l Sy 3 (63Le ) S5T (358 0 lge 0D @
Foered ;35 SOl Oliead a5l Siml 68 polie
50 VU slapuilS 3 50 5 byt (5l ST &) s
0ols (1) Joao 53 55k (SaT (il 3 1 50 B9 Bos dingy e
Sl (oo b Joleo 355 Gac Yoo MHZ LulS,8 b .l 00
s L i s silsioe Ul 1, el lS 5 oyl 45
AL Gl puls 3 (sl p Ll b oo 2l e Goe oo (S 3
s 83 €050 (ol VO + MHZ aile
Ogelie Sl U, 5l sl o a2l o5 0l s
P d s (el gl cer bogn 008 L) e ol
ROl (S adSs Ganmlin My ogon DMl (355 (s
5 etb oyl U 4 zally cnl b ailiseadss 4l o

fY

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlw - ol 2] g piSU 3 8 32 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html

[ Downloaded from jiaeee.com on 2026-05-21 ]

[ DOR: 20.1001.1.26765810.1397.15.3.4.6 ]

UHF G s yiolyby 51 (S5 adss 6 505106l (63209 3l (¥) Jgur

dﬁ)ﬁu)‘m
Sloxrdgs e e Vs - Sy S bl &9,
(_)Lgﬁfo)'b.‘l
Vs
Is ) RPRLIN s b 10rm1as Mz ks
Sl 1,87 Cuadao 40 gy L o6 pSo5lail gq, 36 Gadad
7o 320 2 8 R ST eIl ) Va--YF+ MHz Sl " S Y gy e e \
D950 LS o0y 2t D90 (silS B 03l 50 Sra (i (3, ) ) ol
() JSs 8
9y winid 593l U Jlade jgilejgauil 5 UL sloo,lgs YO+ MHz “
b oSl g (g0 OF ) S 4y 1y (6 o5l sla Jiaus V4--Y$. MHz ¥ sl b 36 5 s Y
Wi g0 SualS (oads ploxil aslllas 590 40 ol ypax L ¥ VYYExAOFx) 0% mm
y s b \o/bem Y+« MHz
o MHZ S5 . A ek s e abes s
Aw) )35]:‘4/6}“&; “ﬁ)bl" 7o Ve/dem D - MHz . «=\VY/6 ecm y
- >, 0+« MHz </Oem 3405 & S x\ 3995 3
o ’ OSBRI ey em v MHz Ye.o)0++ MHz et

R
\Y/idem :\O-+ MHz

oS plase o s asgly ST s jo Ll s o Sy
Ty sl az ) Qe g sl )M S0 5 29 & ode
Sl o b plp gl nl &5 (50 Ialod o i w00 | 29 7o L Ll oo g PLF=[01] Oselpd | F
Iy 52850 gla JUiSs s j5ile yphunil 5 SGU 090 o Sl
3 ge (RalS alimdle LB jokay Lal,d on 5oy s o 50

[14] S. Coenen, S. Tenbohlen, T. Strehl, S. Markalous, 8‘)“’
Fundamental Characteristics of UHF PD Probes and the [5] W.R. Rutgers, Y. H. Fu, “UHF PD-detection in a Power

Radiation Behavior of PD Sources in Power Transformers”, Transformer”, 10" International Symposium on  High

International Symposium on High Voltage Engineering : : )
(ISH), South Africa, 2009, \1/909|t7age Engineering (ISH) , Vol. 4, pp. 219-222, Montreal,

R H H rd
[15] C. A. Balanis, Antenna Theory-Analysis and Design, 3 [6] J. Lopez-Roldan, T. Tang, M. Gaskin, “Optimization of a

Edition, John Wiley & Sons, New Jersey, 2005. Sensor for Onsite Detection of Partial Discharge in Power
Transformers by the UHF Method”, IEEE Transactions on
Dielectric and Electrical Insulation, Vol. 15, No. 6, 2008.

S. Coenen, “Measurement of Partial Discharge in Power
Transformers Using Electromagnetic Signals”, Ph.D.
dissertation, Institute for power transmission and high
voltage technique, Stuttgart, 2012.

Lowsins o

Log-periodic dipole *

- Y
Insertion depth [8] S. M. Markalous, S. Tenbohlen, K. Feser, “Detection and
Radiation pattern * Location of Partial discharges in Power Transformers using
Return loss * Acoustic and Electromagnetic Signals”, IEEE Transactions
Polarization ° on Dielectrics and Electrical Insulation, Vol. 15, No. 6,
Axial ratio 2008. ] .
Scattering parameters " 5 UHF sl s sl 8 i Gmadss il (i 2 o (1]

Omnidirectional * (amgb ol al azlys aio olRails (650 Al M jad jgileghadl s

Directivity * Avay
Lobes - [10] A. Akbari, P. Werle, M. Akbari, H. R. Mirzaei, “Challenges
Maximum of non-effective lobes in Calibration of Partial Discharges at Ultrahigh Frequencies

in Power Transformers”, IEEE Electrical Insulation
Magazine, Vol. 32, pp. 27-34, 2016.

[11] Omicron UVS 610 Catalogue, Available in
WwWw.omicronenergy.com

[12] T. S. Bird, “Definition and Misuse of Return Loss”, IEEE
Antennas and Propagation Magazine, Vol. 51, Issue 2, pp.
166-167, 2000.

[13] J. Li, P. Wang, T. Jiang, L. Bao, Z. He, “UHF Stacked
Hilbert Antenna Array for Partial Discharge Detection”,
IEEE Transactions on Antennas and Propagation, Vol. 61,
Issue 11, pp. 5798-5801, 2013.

VAV 523k - g 05lod - o205 Jlo - o) Sy iU 9 B2 ouodited (023l Alo

@moz [1e4-E°ON -ST'JOA - S133UIBUT S21U0JII8|T PUR [EILIIO3[T JO UOIRID0SSY UBIUEI] JO [euInop

v


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.4.6
https://jiaeee.com/article-1-705-en.html
http://www.tcpdf.org

