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SEMBOL LiSTESI

. Her damarin kapasitesi

: Zirhin dis capt

: Kanalin i¢ ¢ap1

. Kablonun dis ¢ap1 ya da boru tipi kabloda damarlarin bir grubunun esdeger cap1
. Yaliimin tistlindeki ¢ap

. Kanalin dis ¢ap1

: Metal kilifin dis ¢ap1

: Kilifta endiiklenen gerilim

. Geometrik faktor

: Zirhi iizerinde galvanizli ¢elik bir seritin oldugunu ifade eder
: IEC 287’ den bulunan geometrik faktor

: Galvenizli yassi ¢elik zirh

. Bir iletkenden gecen akim (etkin deger)

. Ortalama yiik akimi1

: Kisa devre kesme akimi

. Isletme (yiik) akimi

: Baglangi¢ kisa devre akimi

: Belirli igletim kosgullar1 igin anma akim kapasitesi

: Darbe kisa devre akimi

: Kisa siireli isletmede yiiklenme akimi

. Kesintili yiikklenme akinm

. Isil esdeger kisa devre akimi

: Anma kisa devre akimi

: Yiiklenme akimi

: Belirli igletim kosullar1 disinda akim (ytik) kapasitesi

Sabit tesislerde kullanilan agir isletme kosullarina dayanikli Cu iletkenli kablo
Iletken ile kilif arasindaki karsilikli endiiktans

. En biliytlik calisma sicakliginda iletkenin alternatif akim direnci
. En biiytlik caligma sicakligindaki iletkenin dogru akim direnci

. 20°C’ deki iletkenin dogru akim direnci

. 0 sicakliginda 6lgiilen iletken da direnci

. Kilifin direnci

Metal siper
Transformator merkezinin kesme giicli
Kilif girdap akim kayiplar

. Baslangig kisa devre giicii

Elektrik alanini sinirlayan ekranin varligini simgeler
1 saniye siireli kisa devre akim yogunlugu
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T . Tletken ile kilif arasindaki her damarin her damarin 1s1l direnci

T, . Kilif ile zirh arasindaki 1s1l direng

Ts : Dais Ortiiniin 151l direnci

T, : Cevreleyen ortamin 1s1l direnci

T4 : Kablo ile kanal (veya) arasindaki 1s1l direng

T, : Kanalin (veya borunun) 1s1l direnci

T, : Kanali (veya boruyu) ¢evreleyen ortamin 1s1l direnci

Y : Yalitkan ve koruyucu kilifin PVC oldugunu belirtir

U : Ug fazl1 bir sistemde faz iletkenleri arasindaki anma gerilimi
U : Iletken ile ekran veya kilif arasindaki gerilim

Un : Ug fazl1 bir sebekenin isletme gerilimi

U,V,Y : Tesis etme durumuna gore verilen sabitler

Wy : Her fazda birim uzunluk basina dielektrik kaybi

Xm  : Bir kablnu kilifi ile kablolar yanyana gelecek bicimde diizenlendiginde diger
ikisinin iletkenleri arasindaki karsilikli reaktans

Xp : Yakinlik etkisini hesaplamak i¢in kullanilan Bessel fonksiyonunun argiimant
Xs : Deri etkisini hesaplamak i¢in kullanilan Bessel fonksiyonunun argiimant
Zs : Kilif empedansi

c . Iletkenin 6zgiil 1s1s1

dc . Iletkenin dis capi

dm : Ekranin gap1

f : Sistem frekansi

h : Kablonun désenme derinligi

Ks . Xp (yakinlik ekisinin) hesaplanmasinda kullanilan faktor

Ko . Xs (deri ekisinin) hesaplanmasinda kullanilan faktor

Ks2 : Kisa siireli isletme i¢in yiiklenme katsayisi

Kss : Kesintili isletme i¢in yliklenme katsayisi

I : Bir kablo boliimiiniin uzunlugu

m,n  : Sirasiyla, da ve aa bilesenlerinin 1s1l etki faktorleri

n . Bir kablodaki iletkenlein sayis1

S : Iletkenlerin eksenleri arasindaki uzunluk

Sh . Tletkenin anma kesiti

t : Iletkenler ile kilif arasindaki yalitim kalinlig

t : Dolgunun kalinlig1

t3 : Daig Ortiiniin kalinlig

te . {zin verilen kisa devre sicakligt

ty . Kesintili isletmede bir ¢cevrim siiresince ¢alisilan etkin siire

[ : Kesintili isletimde ¢alisilan etkin siire ile durus siiresi toplami
tx : Kisa devre siiresi

Ter : Anma kisa devre siiresi (1 sn)

tand : Dielektrik kayip faktorii

Yp : Yakinlik etkisi faktori

Ys : Deri etkisi faktora

w . Sistemin agisal frekansi (27f)

020 . 20°C’ de elektriksel 6z direncin kelvin basina sicaklik katsayisi
€ : Yalitimin bagil gecrgenligi

XViii



A©
A,
A0

. Iletkenin en biiyiik ¢alisma sicaklif

. Iletkenin izin verilebilen en biiyiik sicaklig

: Cevre sicaklig

: Bir kablo ile kanal veya boru arasindaki ortamin ortalama sicaklig
: Darbe kisa devre akiminin belirlenmesi i¢in kullnilan katsay1

. Iletkenin 20°C sicakliktaki iletkenkigi

: Kesme akiminin belirlenmesi i¢in kullanilan katsay1

: Yalitimin 1s1l 6z direnci

. Zaman sabiti

: Pisayisi

: Sirasiyla, metalik kiliflardaki ve zirhtaki toplam kayiplarin, toplam iletken

kayiplarina orani (veya bir kiliftaki yada zirhtaki kayiplarin bir iletkendeki
kayiplara orant)

: Ortam sicakligi iizerinde iletkenin izin verilebilir sicaklik artigi
: Sicaklik yiikselmesi
: Bir kanaldaki havanin ortalama sicaklig arasindaki fark
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YUKSEK GERILIiM YERALTI KABLOLARINDA
YAKINLIK ETKIiSiNiN iNCELENMESI

OZET

Kablolar, elektrik giic endiistrisinin ilk giinlerinden beri iletim ve dagitim
sebekelerinde kullanilmaktadir. Genellikle uzun mesafeli gii¢ iletimi hava hatlar1 ile
gerceklestirilir. Ancak niifusun yogun oldugu yerlesim bolgelerinde iletim ve dagitim
icin daha ¢ok yeralti kablolar1 kullanilir. Hava hatlarina gore daha pahali olmasina
ragmen yeralt1 kablolar1 giivenli, giivenilir ve estetik olmasi sebebiyle tercih edilir.
Yalitim malzemeleri ve {iiretim tekniklerinin bir sonucu olarak yiiksek gerilim kablo
teknolojisi yildan yila gelismektedir. Kablo teknolojisindeki bu siirekli gelisme
beraberinde glivenilirlik, ariza ve bu arizalarin teshisi gibi ¢ok Onemli sorunlar1 da
getirmektedir. Gii¢ kablolar1 i¢in tartisilmasi gereken bir diger konuda akim tasima

kapasitesidir.

Ampasite veya akim tagima kapasitesi kabloyu olusturan malzemeler i¢in belirlenen
sicaklik limitlerini herhangi bir noktada asmayacak sekilde kablonun siirekli olarak
tasiyabilecegi maksimum akim olarak tanimlanir. Ampasite kablo i¢inde meydana gelen
1s1 kadar kablodan cevreye yayilan 1siya da baglidir. Kabloda isinmanin meydana
gelmesi ¢esitli kayiplar ile ilgilidir oysa 1s1 dagilimi farkli kablo malzemelerinin 1s1l
direnglerine ve kabloyu cevreleyen ortama baglidir. Bu nedenle ampasite kabloda
kullanilan malzemeye, kablo iletkenin boyutuna, yalitkan, kilif ve zirh; kablonun
désenme yontemi; kabloyu ¢evreleyen ortamin 1s1l karakteristikleri; kablo civarindaki
diger 1s1 kaynaklarmin karakteristikleri (diger kablolar, sicak/soguk su ve buhar
borular1); kablonun dosendigi alandaki genel ortam kosullar1 (giines 1s1ma seviyesi,
ortam sicakligi) gibi birgok faktdrden etkilenir. Akim tagima kapasitesini etkileyen bir

diger 6nemli faktor ise yakinlik etkisidir.
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Bu tezde yiiksek gerilim yeraltt kablolarinda yakinlik etkisi incelendi. Bu amag
dogrultusunda 5.8/10 kV NYSY ve 5.8/10 kV NYSEYFGbY tipi kablolar se¢ildi. 5.8/10
kV NYSY kablo tipi i¢in iki tek damarli kablonun yanyana dosenmesi , ii¢ tek damarh
kablonun yanyana dosenmesi ve ii¢ tek damarli kablonun {iggen tertip ddsenmesi
durumunda yakinlik etkisi ve zayiflatma faktorii hesabir yapildi. Hem 5.8/10 kV NYSY
hem de 5.8/10 kV NYSEYFGbY tipi kablo i¢in kesit 95 mm? olarak segildi. Tezdeki bu
hesaplar i¢in sicaklik (°C), frekans (Hz) ve kablo eksenleri arasindaki uzaklik (mm)

degiskenler olarak belirlendi. Bu degiskenlerin yakinlik iizerindeki etkileri incelendi.

Hesaplanan yakinlik etkisi sonucu elde edilen aa direncleri arasinda 20°C i¢in elde
edilen degerler baz olarak kabul edildi ve diger sicakliklardaki degerlerin bu degerlere

orani zayiflatma faktorii olarak belirlendi.

Tezin son bolumiinde ise 20°C, 50 Hz ve 95 mm? icin hesaplanan biiyiikliikler
(yakinlik etkisi ve aa direncleri) ayn tip kablolarin farkli iki kesiti olan 50 mm? ve 150
mm? i¢in elde edildi ve her iki durum i¢in elde edilen degerlerin karsilagtirilmasi yapildu.
Sonug olarak, yakinlik etkisinin kablolar arasindaki uzaklik ve sicaklik arttikca azaldigi,

artan frekans ve kablo kesiti ile bliyiidiigii gortildii.
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DETERMINATION OF PROXIMITY EFFECT
AT HIGH POWER UNDERGROUND CABLES

SUMMARY

Cables have been used in transmission and distribution networks since the early days
of the electrical power industry. Generally, long-distance power transmission is carried
out through overhead lines. However, transmission and distribution in densely populated
in urban areas mostly uses underground cables. Although significantly more expensive
than the overhead lines, the cables are preferred in urban areas due to safety, reliability
and aeshetical considerations. As a result of developments in insulating materials and
manufacturing techniques, high voltage cable technology has improved significantly
over the years. With a continuous increase in the overall length of cable networks,
questions regarding reliability, failure modes and diagnostics of such cables have
assumed greater significance. One of the most important subject that must be mentioned

about the power cables is current carrying capacity.

The ampacity or current carrying capacity of a cable is defined as the maximum
current which the cable can carry continuously without the temperature at any pointing
the insulation exceeding the limits specified for the respectively material. The ampacity
depends upon the rate of heat generation within the cable as well as the rate of heat
dissipation from the cable to surroundings. The rate of heat generation within a cable
depends upon various losses, whereas the rate of heat dissipation depends upon the
thermal resistances of different cable materials and the surrounding media of the cable.
Hence, the cable ampacity is influenced by numerous factors, such as the materials and
dimensions of the cable conductor, insulation, shields and armors; the method of the
cable insulation; the thermal characteristics of media surrounding the cable; the cables of
other heat sources in the vicinity of cable (e.g., other cables, hot/cold water and steam

pioes); and general enviromental conditions (e.g, solar radiation level, ambient
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temperatures) in the area where the cable installed. Ampacity is also influenced by a
significant factor which is called proximity effect.

In this thesis, the proximity effect for high voltage underground cables is researched.
For this purpose, 5.8/10 kV NYSY and 5.8/10 kV NYSEYFGbY cables are chosen.
There are three different arrangements for 5.8/10 kV NYSY which are two single core
cables side by side, three single core cables side by side and single core cables in
triangle form respectively to calculate proximity effects and reduction factors. For either
5.8/10 kV NYSY cable or 5.8/10 kV NYSEYFGbY cable the cross section area which
the calculations are made for is chosen as 95 mm?. Temperature (°C), frequency (Hz)
and distance between cable axes (mm) are the variables used for determining the effects

on proximity.

Ac resistances are calculated by using the values of proximity effect which are
determined before and ac resistances at 20°C are accepted as base values and the ratio
of ac resistances of different temperatures to base values are introduced as reduction

factors.

At last part of thesis, the values calculated for 20°C, 50 Hz and 95 mm? are compared
with the values calculated for the same cable types with different cross sections which
are 50 mm? and 150 mm? respectively. As a result, 1t was observed that the proximity
effect decreases when the distance between cable axes and temperature increase and

proximity effect increases when the frequency and cross-section of cable increase.
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1. ELEKTRIK KABLOLARININ TARIHSEL GECMISi

1.1 YERALTI KABLOLARININ GELiSiMi

Yeralt1 kablolarmin tarihsel gelisiminin baglangici telgrafin ilk donemlerine kadar
uzanir. Telgraf, elektrik enerjisinden yararlanan ticari olarak onem kazanmis ilk
alettir ve gelisimi kablolarin kullanilmasimi gerekli kilmistir. Yeralt1 kablolar1 ilk
olarak bu konu ile ugrasanlarin ¢ogu tarafindan desteklendi. Yeralt1 kablolar ile
deneyler, sinyallerin alinmasi ve iletilmesi i¢in gelistirilen cihazlara paralel olarak
uygun bir sekilde yapildi. Ilk ticari hatlarin ¢ogu yeralt1 kablolarina gore planland.
Bu ilk désemlerin varligi, diinyada genis Olcilide yararlanilan yeralt1 gii¢ sistemlerinin

gelisiminin de basglangic noktasi oldu.

1.2 iLK TELGRAF KABLOLARI

1812 yilinda Baron Schilling, Hint kaugugundan elde edilen seritler ile sarilarak
yalitilmis bir kablo boyunca gonderdigi elektrik darbesini kullanarak St.
Petersburg’ta Neva Nehri’nin altinda bir mayin patlatmayr basarmistir. Bu

muhtemelen kayitlara gegmis ilk yalitilmis iletkendir.

Yeralt: hatt1 ile ilgili ilk deneylerden biri de Francis Ronalds tarafindan 1816
yilinda yapildi. Bu c¢alismanin amaci, balmumu ile miihiirlenen ve birbirine
mansonlu baglant1 ile eklenen ¢am tiiplerin i¢ine 500 fit uzunlugunda ¢iplak bakir
iletken cekerek bir telgraf sistemi olusturmakti. Ronalds, yeralti iletkenlerinin degisik
amaclar i¢cin genis c¢apta kullanilacagini ve modern dagitim sistemlerinin ana
hatlarin1 olusturacagini biliyordu ve bu caligmanin basariya ulagsmasi i¢in oldukca

istekliydi.

Burada kullanilan iletken, tiiplerin i¢ine yerlestirilmeden 6nce ince kablo yagi ile
doyurulmus pamuk ile yalitilan ilk iletkendir. Daha sonra yaliim ic¢in Hint
kaugugundan elde edilen seritler kullanildi. Bu tesisatta bir¢cok yalitim hatasi

olusunca tesisattan vazgegildi.



1837 yilinda W. R. Cooke ve Charles Wheatstone Londra’nin Euston ve Camden
istasyonlar1 arasindaki demiryolunun sag tarafi boyunca kendilerinin gelistirdikleri

telgraf sistemi i¢in bes telli kablodan olusan bir yeralt1 hatt1 dosediler.

Teller re¢ine ile doyurulmus pamuk ile yalitildi ve tahta govde icine agilmis ayr1
kanalciklar i¢ine dosendi ve bu yap1 da zift ile kaplandi. Bu hat kisa bir siire i¢in
tatminkar bicimde calisti ancak nemin emilmesine bagli olarak meydana gelen
yalitim hatalar1 vazgecilmesine neden oldu. Bir sonraki yil Cooke ve Wheatstone,
Paddington ve Drayton arasina yeni bir hat dosediler. Tahta yerine nemden daha iyi
bir koruma i¢in demir boru kullanildi. Bu hatta da kisa bir siire sonra yalitim hatalar1

bas gosterdi ve bu yap1 da basarisiz oldu.

1842 yilinda S.F.B. Morse, doymus zift iceren Hint kaucugundan elde edilen
seritlerden meydana gelen jiit ile yalitilan bir kabloyu Governer adasi ile New York
Limani’nda bulunan Castle Garden arasina dosedi. Bu deneylerin basaris1t Morse un

Atlantik Okyanusu ig¢inden bir telgraf hattin1 gegirebilecegi diigiincesini atesledi.

1844 yilinda Morse, Birlesik Devletler Kongresi’'nden Washington ve Baltimore
arasinda dosenecek telgraf hatti i¢in 6denek aldi. Bir yeralti iletkeni tasarlandi ve
yalitimin hatali oldugu ortaya ¢ikana kadar kilometrelerce uzunlukta dosendi. Yeralti

projesinden vazgecildi ve bunun yerine yer iistiinde bir hat insa edildi.

Boylece yeralti tesisatt i¢in yapilan bu ilk girisimler basarisiz oldu ve
yeriistiindeki tesisat hatlarin tatmin edici performans gostermeleri i¢in gerekliydi.
Morse’un c¢aligmalarinin  basarisizlik ile sonug¢lanmasindan sonra Thomas A.
Edison’a kadar A.B.D.’de yeraltina dosenen hatlardan yararlanmak i¢in bir ¢aligma

yapilmadi.

1842 yilinda Dr. W. Montgomery tarafindan gutta-perka Avrupa’ya tanitildi ve
1846 yilinda Dr. Werner Siemens’in Onerisi ile telgraf hatti insasi i¢in Prusya

hiikiimeti tarafindan uygulandi.

Yaklagik 3000 mil uzunlugunda bu tip iletken 1847 yilindan 1852 yilina kadar
dosendi. Ancak o giinlerde maddenin ¢abuk bozulan bir dogas1 oldugu bilinmiyordu
ve oksidasyondan korunmasi i¢in elverisli hi¢bir yontem yoktu. Cok ge¢meden
yaliim sorunlar1 basladi ve en sonunda o kadar ciddi bir hal aldi ki biitiin

caligmalardan vazgecilmesine neden oldu.



Ancak daha sonra oksidasyondan geregi gibi korundugu zaman gutta-perkadan
telgraf hatlarinin yalitimi i¢in oldukc¢a tatminkar bir sonug¢ elde edildi. Hem yeralti

hem de denizalt1 tesisatlari i¢in genis 6l¢tide kullanildu.

1860 yilinda vulkanize edilmis kaucuk ilk kez iletkenlerin yalitimi i¢in kullanildi.
Vulkanize edilmemis kaucuk ilk olarak dosenen hatlarda bir¢ok kez hatti nemden
korumak icin elyafli yalitkan iizerine seritler halinde sarilmisti. Bu sistem genellikle
dikis yerlerinin kapanma zorlugundan dolay1 tatmin edici olmamisti. Vulkanize
edilmis kaucuk daha iyi bir yaliim maddesiydi ancak birka¢ yil sonrasina kadar

gutta-perka i¢in ciddi bir rakip olamadi.

1.3 ELEKTRIK iLE AYDINLATMA

[k telgraf sistemleri gelistirildigi sirada birtakim uzmanlar da elektrik ile
aydinlatmanin ticari gelisimi ile ilgili sorunlari ¢éziimlemek i¢in ugrastyorlardi.
Elektrik 15181, enerjinin biiyiik dl¢iide kararli akisina ve dolayisi ile dinamonun
varhgma gereksinim duymaktaydi. Ilk lambalar elektrik arkindan yararlanacak
sekilde 1810 yilinin baslarinda Sir Humprey Davy tarafindan tasarlandi. 1876 yilinda
Paul Jablerchkoff ve 1879 yilinda C. R. Brush tarafindan yapilan c¢aligmalar
sonucunda ark 1siklar1 biiyiik gelisme kaydetti. ikisi de bir jeneratdr istasyonunun
kaynak olarak kullanildig1 seri bagh ark lambalari ile sokak aydinlatma sistemleri

gelistirdiler.

Akkor lamba ile aydinlatma ilke olarak 1879 yilinda bu tip aydinlatma sistemini
gelistirmeyi basaran Edison’un calismasinin bir sonucudur. Edison’un aydinlatma
bi¢imi, daha 6nce gelistirilmis olan ark lambalari ile aydinlatma sistemlerindeki gibi
seri baglama yerine paralel olarak planlandi. Emsallerinden farkli olarak bu kokli
hareket algak gerilim kullanimina olanak saglamasinin yani sira dagitim sorunlarini

da biiyiik dl¢iide basite indirdi.

1.4 AYDINLATMA AMACLI ENERJI DAGITIMI

New York sehri i¢in Edison ilk tesisat planini hazirlarken ayni1 zamanda boyle bir

dagitim1 bir yeralt1 sistemi ile gerg¢eklestirmenin planlarint da yapiyordu.

Edison’un plani, merkezi olarak yerlestirilmis bir dogru akim {iretim
istasyonundan c¢esitli besleme noktalarina dagilmis olan hatlardan beslenen bir

sebekeden olugmaktaydi. Pilot teller, sistemdeki gerilim kosullarinin bir gostergesini



isletmene vermek icin besleme noktasindan istasyona geri alindi. Daha sonra ise

istasyonun devre dis1 kalmasin1 6nlemek amaciyla jeneratore paralel bir pil baglandi.

Telgraf hatlarinin yalitmi igin iyi bir sonu¢ veren gutta-perka, isletme
sicakliginda malzemenin yumusamasindan dolayr aydinlatma hatlar1 i¢in uygun
degildi. Diger yalittim malzemeleri ile elde edilen deneyimler de bu malzemelerin
herhangi bir isletme sicakliginda kullanilmalarinin uygun olmadigimi gosterdi. Bu
yiizden Edison jiitiin sarilmasi ile yalitilan ve bakir ¢ubuklardan olusan rijit; toprak
altina désenebilen bir sistem olusturdu. Iki veya ii¢ yalitilmis ¢ubuk, demir borular
icinde ¢ekildi ve bunlarin etrafi agir bir bitiimlii bilesen ile dolduruldu. Daha sonra
bunlar 6 metrelik boliimler halinde désendi ve birbirlerine 6zel olarak tasarlanan tiip
baglantilar ile eklendi. Bu siniftaki algak gerilim hizmeti i¢in Edison tiipli oldukca

memnun eden bir performans gosterdi.

Eger diizenleme makul siirlar i¢inde tutulabilseydi, dc dagitimin algak gerilim ve
yiilksek akim karakteristikleri bir kaynaktan saglayabilecek sekilde bir alana
siirlandirilabilirdi. Bu dezavantajinin yani sira yiiksek ilk maliyet ve agir kayiplar
genel dagitim i¢in bu tip sistemleri ekonomik olmaktan ¢ikardi. Bundan dolay1 bu tip
sistemler, yiiksek yiik yogunlugu olan 6rnegin biiyiik sehirlerin yogun is bolgeleri

gibi sinirh alanlarda kendine yer buldu.

Sehir merkezinden uzakta bulunan bdlgelerde ise AA dagitim yaygin olarak
kullanildi. Bu tip dagitim, indiiksiyon bobinlerini transformator olarak kullanarak ilk
alternatif akim sistemini planlayan L. Gaulard ve J. D. Gibbs’in 1882 yilindaki
caligmalarinin bir sonucu olarak genis dlciide gelisti. Bobinler ilk once seri olarak
bagland1 ancak tatmin edici bir performans elde edilemedi. Buna ragmen aydinlatma
icin gerekenden ¢ok daha yiiksek bir gerilimde elektrik enerjisini dagitabildiler ve ac

sistemin ekonomik avantajlarimni gosterebildiler.

1.5 KAGIT YALITIMLI KABLOLAR

Kagit ile yalitilmis ilk 6nemli hatlar, 10000 voltluk isletme i¢in Ferranti tarafindan
1890 yilinda Deptford ve Londra arasina tesis edildi. Kablolar, etrafina sarmal olarak
uygulanan yag tabanli recine ile doyurulmus genis kagit seritleri ile yalitilan iki
eseksenli iletken icermekteydi. Yalitilan iletkenler bir kursun boru i¢ine koyuldu ve 6

metre uzunlugunda désendi. Bu iletken esnek degildi ve dogrudan topraga gomiildii.



Yakin bir zamanda, A.B.D’de Norwich Wire Sirketi tarafindan recine bileseni ile
doyurulmus dar kagit seritler ile yalitilan ve kursun bir kilif ile kaplanan (giintimiizde
kullanilan kablolara olduk¢a benzer) kablolar imal edildi. Bunlar ilk esnek kagit
yalitkanli kablolardi ve bundan sonra yapilan tiim caligmalar bu genel tasarim

etrafinda gelisti.
Kagit yalittimli kablolarin gelisimindeki 6nemli faktorler:

e 1914 yilinda Martin Hochstadter tarafindan ¢ok iletkenli kablolarin siper tasarimi
yapildi. Bu kablo halen H tipi kablo olarak bilinir.

e Luigi Emanueli genlesme ve biiziilmeye bagli olarak olusan bosluklarin
rezervuarlar ile ince bir yag kullanilarak kontrol edilebilecegini gosterdi.

e 1927 yilinda H. W. Fisher ve R. W. Atkinson emprenye edilmis kagit ile yalitilan
kablonun basing altinda korunmasi halinde, dielektrik dayaniminin biiyiik dl¢iide
artacagini ortaya c¢ikardilar.

Ozellikle 12.5 kV ve iizeri isletim gerilimleri igin elektrik giiciiniin genis hacimli
iletim ve dagitiminda emprenye edilmis kagit en ¢ok bilinen yalitim malzemesidir ve
burada kiiciik dielektrik kaybi, diisik kayip faktorii ve yiiksek bir iyonizasyon

seviyesi kablo dmriiniin kararlastirilmasinda énemli faktorleridir.

Emprenye kagit yalitimi kagit seritlerin ¢oklu katmanlarini igerir ve yalitim i¢in
iletken etrafina sarmal bir sekilde uygulanir. Emprenye kagit yalitiminin kalitesi
sadece kagidin ozelligine, karakteristigine ve emprenye akigkanina bagh degildir.
Ayrica kagit seritlerin iletken {izerine mekanik uygulamasina, vakum ile
kurutulmasinin tam ve dikkatli olarak yapilmasina ve imalat esnasinda doyurma ve

sogutma dongiilerinin kontroliine baglidir.

Kullanilan kagit Manila fiberinden yapilmaktaydi. Bu maddenin fiziksel

ozellikleri kararsizdi ve her zaman yagin i¢ine niifuz etmek i¢in elverisli degildi.

Zaman igerisinde agacin kimyasal davramisi ile ilgili artan bilgi (lif igerigin
ayarlanmasi ile saf seliiloz elde edilmesi ve lifciklerin yok edilmesi) ve yirtilma
direncinin kontrolii, 1900 yilindan sonra hemen hemen biitiin diinyada kablolarda

kullanilan kagit i¢in agactan elde edilen kagit hamuru kullanilmasini sagladi.

Emprenye bilesimi, 1920’11 yillarin birinci yarisinin sonlarinda regine tabanli bir

bilesik yerine saf mineral yagdan veya daha yiiksek agdalik saglamak icin yag



karistmindan elde edilmeye baslandi. Bu durum polibutinin yagin yerini aldig

1983’¢e kadar devam etti.

Kagit yalitimli, kursun kapli kablolar yirminci yiizyillin tamaminda A.B.D’de ve
diinyada genis dagitim sistemlerinin agirlikli olarak oncelikli kablolartydi.
Giivenilirlikleri miikemmeldi. Ancak bunun yam sira diizgiin bir yapistirma ve ek

icin yiiksek derecede yetenek gerektirmekteydi.

Emprenye kagit yalitimi yiiksek dielektrik dayanimi, disiik kayip faktorii ve
dielektrik kaybi gibi miikkemmel elektrik 6zelliklerine sahiptir. Bu &zelliklerden
dolayr emprenye kagit yalittmimin kalinligi aymi calisma gerilimi i¢in kauguk ve
vernikli bez yalitimlarina gore daha azdir. Dagitim siniflarindaki polietilen ve ¢apraz
bagli polietilen kablolari, kagit yalittimli kablolar ile genel olarak ayni kalinlikta
yapilmaktadir.

1.6 PLASTIK YALITKANLI GUC KABLOLARI

1941 yilinda polietilenin gelisimi elektrik enerjisinin iletimi ve dagitim igin
kullanilan kablolarin yalitiminda koklii bir degisime yol agti. Giiniimiizde orta
gerilim kablolar1 i¢in genis Olciide kullanilan ekstrude edilmis dielektrik yalitimin

baslica iki tipi vardir.
a) Capraz bagl polietilen veya agaglanmaya dayanikli ¢apraz bagli polietilen
b) Etilen propilen kauguk

1970’ler boyunca genis Ol¢lide kullanilan termoplastik polietilen (PE) yiiksek
frekansli kablolarin yalitimi igin Ikinci Diinya Savasi sirasinda gelistirildi. 1947
yilinda, 15 kV'luk kablolarin yalitimi i¢in kullanildi. 1960’11 yillarin baglarinda
yeralti dagitim (URD) sistemlerinin gelisimi ile birlikte genis Olclide kullanimina

baslandi.

1.7 YERALTI DAGITIM (URD) SiISTEMLERI

Modern URD sistemlerinin gelisimi, teknoloji ile paralel bir bigimde ilk
maliyetlerin diigmesinin bir sonucu olarak gdzlenebilir. URD sistemleri beslemenin
iki yonlii (cevrim sistemi) olmasi disinda temel olarak ilk sistemlerin aynisiydi.

Sistem gerilimleri 2400/4160 volttan 7620/13200 volta yiikseldi. 1950 sistemleri ¢ok



pahaliydi c¢iinkii bu sistemler kagit yalitimli kablolar ve yagli transformatorler

icermekteydi.

1960’larda meydana gelen ii¢ Onemli gelisme, giiniimiizde varolan dagitim
sistemlerinin yerlesmesine olanak sagladi. Bunlardan birincisi, 1958-59°da pad-
mounted transformatoriin gelisimiydi. Boylece yagh transformatorlerin 6nceligi
azaldi. Ikincisi eseksenli (konsentrik) iletkenli polietilen kablonun ara tutuculara
ihtiya¢ duyulmadan dogrudan topraga gomiilebilmesiydi. Ugiincii gelisme ise yiik
ayirict dirsegin (ayrilabilir baglanti) transformatoriin daha algcak ve daha hos bir
gorilintiiye sahip olmasina olanak saglamasiydi. Boylece URD sistemleri on yil i¢ginde
bir liikks olmaktan c¢ikt1 ve gereklilige doniistii. Miihendislerin amaci yer {istii
sistemleri ile esit maliyete sahip URD sistemleri tasarlamakti. Bu diislincenin
sistemin omrii ile ilgisi ¢cok az ya da hi¢ yoktu ¢linkii o an i¢in PE kablonun émriiniin

yiizy1l oldugu diisiiniiliiyordu!

Ancak 1970’li yillarin baslarinda ekstrude edilmis dielektrik sistemleri ile ilgili
yalittm hatalar1 diinyanin birgok yerinde ortaya ¢iktl. “Agaglanma” terimi,
miihendislerin sozliigiinde yerini bir kez daha aldi. Ancak bu sefer ki, kagit yalitimh

kablolarda goriilen sorun ile ayn1 degildi.

1976 yilinda bu konu ile ilgili kamu kuruluslarindan gelen raporlar ve EPRI
aragtirmasinin sonuglari hizmetteki termoplastik yalitimli kablolarin sorunlarinin

hizl1 bir sekilde arttigin1 onayladi.

Problemin deger ve 6neminin ortaya ¢ikmasi gerilim kablolarinda seri degisiklik

ve gelismelere yol agti:

e Probleme ait ¢oziimlerin bulunmasi i¢in aragtirmalar baslatildi

e Konu ile ilgili kamu kuruluslar1 kullanimdaki kalitesiz kablolarini degistirmeye
basladi

e Bilesen maddelerini tedarik edenler kendi {irtinlerini gelistirdi

e Kablo imalatgilar1 kendi kontrol ve siire¢ tekniklerini gelistirdiler

1.8 ORTA GERILIM KABLOLARININ GELIiSiMI

1960’larin ortalarinda A.B.D’de geleneksel polietilen, hizli bir sekilde genisleyen
URD sistemleri i¢in 6nemli bir konuma sahipti. Polietilenin nem direncinin butil

kauguga oranla daha fazla oldugu biliniyordu ve kolayca ekstrude edilebiliyordu.



Karbon siyahindan dolay1 yari iletken 6zellikleri varolan serit siperler ile kullanildi.
1968 yilinda neredeyse biitin URD sistemleri polietilen yalittmli orta gerilim
kablolar1 igermekteydi. Polietilen i¢in kullanilan “yiiksek molekiiler agirlik”
(HMWPE) terimi temel olarak, kullanilan yalittm malzemesinin yiiksek bir
“ortalama” molekiiler agirliga sahip oldugu anlamina gelmekteydi. Daha yiiksek
molekiiler agirlik daha iyi elektrik 6zellikleri demekti. Kolayca ekstrude edilebilen
en yiiksek molekiiler agirliktaki PE se¢ildi. O donemde kilif yapimi seyrekti.

Kablonun daha giivenilir olmasina ve basit bir olusum siirecine neden olan

termoplastik siperler 1965 ve 1975 yillar1 arasinda ortaya ¢ikti.

Capraz bagli polietilenin (XLPE) ilk olarak 1959 yilinda dolgulu bilesik ve 1963
yilinda ise dolgusuz bilesik olarak Dr. Frank Precopio tarafindan patenti alindi.
URD’nin maliyetinin bir yer {istii sisteminin maliyeti civarinda tutulmasi i¢in yapilan
baskilar nedeni ile ¢apraz bagli polietilen genis dl¢lide kullanilmadi. Bu daha yiiksek
olan maliyet katki maddelerinin gereginden (¢apraz baglama aracglari) ve biiyiik,
stirekli vulkanizasyon tiiplerinin maliyetinden kaynaklanmaktaydi. EPR (etilen
propilen kaucuk) yaklasik olarak ayni donemde piyasaya siiriildii. Bu kablolarin
oldukca yiiksek olan ilk maliyetleri 1980 yilina kadar bu tip kablolarin ilgili

kuruluslarin amaglari i¢in kullanilmalarini zorlastirdi.

XLPE ve EPR’nin iistiin isletim ve miisaade edilebilir acil sicakliklari, ticari ve
endiistriyel uygulamalardaki kablolar i¢in onlar1 bir segcenek kildi. Bu malzemeler

HMWPE’de oldugu gibi erimedi ve akmadi.

1970’lerin ortalarinda agaglanmaya dayanikli polietilen (TR-HMWPE) iiretildi.
Ancak bu kablo smirli bir ticari uygulama alan1 buldu ve pazarda hi¢gbir zaman

onemli bir konum kazanamadi.

1976 yilinda diger bir segenek daha olustu. Deformasyona karst direngli
termoplastik yalitim siper malzemesinin bir ¢esidi lretildi. Bu termoset 6zellikleri
olan bir malzeme elde etmek icin yapilan bir girisimdi ve amac¢ kablonun izin
verilebilir sicaklik artisini ylikseltmekti. Asil termoset siper malzemesi elde edilince

bu girisimden vazgegildi.

1976 yilinda pazar yaklasik olarak %45 XLPE, %30 HMWPE, % 20 TR-
HMWPE ve %5 EPR’den olugmaktaydi.



1970’lerin sonlarinda, soyulabilir termoset yalitim siper malzemesi iiretildi. Bu
kullaniciya onceki donemlere nazaran daha az bir efor sarf ederek ek yapilabilen,

“yiiksek sicaklikta” XLPE tesis etme olanagi sagladi.

Kiliflar, 1980 yilindan itibaren giderek popiiler oldu. 1972-73’den beri gerilim
zorlanmasi altinda bulunan suyun “su agaclanmasima” bagli olarak kablonun
omriinde zamansiz kayiplara neden oldugu gercegi artan bir oranda onay
kazanmaktaydi. Bir kilifin bulunmasi su niifuzunun miktarini azaltmaktaydi. 1980

yilinda satilan kablolarin %40°1 kilifa sahipti.

1980’lerde EPR kablolar1 da eskiye oranla daha fazla ragbet gérmeye basladi.
1970’lerin ortalarinda EPR’nin diger bir ¢esidinin iiretilmesi ile ani ve 6nemli bir
gelisme meydana geldi. Bu kablo, XLPE yalitim1 gibi ayn1 tip malzeme ile ekstrude
edilebiliyordu. XLPE ile karsilastirilinca EPR kablolarin yiiksek maliyeti bu yeni

ozelligine ragmen baslangi¢ta kabul gérmemesinde etkili oldu.

1981°de bir diger 6nemli gelisme daha meydana geldi: “kuru islenmis” kablolar
ortaya ¢ikti. Bu zamana kadar isleme veya capraz baglama siireci yiiksek basing
buhart ile yapilmaktaydi ¢iinkii su uzun kablo émriinii tehdit eden 6nemli bir unsurdu
ve bu yiizden suyu devre dis1 birakmak zorunlu hale geldi. Sonunda anlagild1 ki kuru
isleme prosesi, XLPE iiretiminde buhar olusumunu engellemenin yani sira daha

cabuk olusum siirecleri de saglamaktayda.

Diger bir 6nemli doniim noktast ise 1982 yilinda agaclanmaya dayanikli ¢apraz
bagli polietilen (TR-XLPE) kablonun firetilmesiydi. Bu firiin geleneksel XLPE ile
karsilastirildiginda agaclanmaya karsi daha iyi bir dirence sahiptir ve giiniimiizdeki
pazar hacminde geleneksel XLPE’nin yerini almistir. HMWPE ve TR-HMWPE
1983 yilinda tiimiiyle pazarin disinda kaldilar.

1984 yilinda pazar yaklasik olarak %65 XLPE, %25 TR-XLPE ve %10 EPR’den
olugmaktaydi. Satilan kablolarn yarisi kilifa sahipti.

1980’lerin ikinci yarisinda, dolu 6rgii kullaniminda 6nemli bir degisiklik oldu.
Siirecin  yaklagitk on yildan beri bilinmesine ragmen ekstrude edilmis jole
malzemesinin kontrolii genis bir imalat¢1 grup tarafindan daha iyi anlasildi. Bu
malzeme, kablo boyunca damarlar arasindaki su hareketini 6nledi ve su rezervuarlari

olabilecek ¢ogu iletkenin hava boslugunu yok etti.



1980’lerin sonlarinda, daha diiz ve temiz iletken siperleri i¢in bu kablolarda
kullanilan malzemelerde bir diger 6nemli gelisme meydana geldi. Malzemelerde ve
ekstrude yapiminda meydana gelen biiylik g¢aptaki gelismeler, orta gerilim giig
kablolarinin dmiirlerinin uygun se¢eneklerden faydalanildigi zaman 30, 40 hatta 60
yil bile olabilecegini gosterdi.1995 yilinda, pazarin yaklasik olarak %45°1 TR-XLPE,
%35°1 XLPE, ve %20’si EPR’den olusmaktaydi.
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2. AKIM TASIMA KAPASITESI

2.1 GIRIS

Akim tasima kapasitesi, bir kablonun ani veya ilerleyen bir bozunuma
ugramaksizin genel kosullar altinda tasiyabilecegi en biiyiik (maksimum) akim
degeri olarak tanmimlanir. Genel kosullar, gbéz Oniline alinan ortam ve zaman
faktorlerini igerir. Akim tagima kapasitesi kisaca ampasite olarak da ifade edilebilir.
Bu terim, William del Mar tarafindan 1950’lerin baslarinda diigiiniilmiis, 1962
yilinda ise ampasite ifadesi AIEE/IPCEA tarafindan ¢ikarilan yayimnlarda

kullanilmaya baglanmistir.

Akim tasiyan kablolar bir 1s1 kaynagidir. Bu 1s1 enerjisinin sebep oldugu sicaklik
artis1 yillar boyu elde edilen deneyimler dogrultusunda saptanan sinirlar icinde
tutulmalidir. Kabloyu meydana getiren bilesenler bozunuma ugramaksizin sinirlar

icinde tutulabilen maksimum sicakliga dayanabilirler.

Kabloda gesitli 1s1 kaynaklari vardir. Ornek olarak iletkende akan akimdan dolayi
meydana gelen kayiplar, yalitkandaki dielektrik kayiplari, ve kilif, siper ve zirhtan
gecen akimlarin meydana getirdigi kayiplar verilebilir. Kablo disinda ise metal

borularda indiiklenen akimlar, bitigik kablolar ve buhar kaynaklar1 sayilabilir.

Bu kaynaklarin kabloda neden oldugu sicaklik artis1 sonucu olusan 1s1, degisken
direnglere sahip malzemeler boyunca disartya dogru akmalidir. Sozii edilen bu
direngler kablo yalitimi, kiliflar, hava, metal veya plastik borular, beton, kabloyu

cevreleyen toprak ve son olarak dis ortamdan olugsmaktadir.

Kabloda meydana gelebilecek olas1 bir hasar1 dnlemek i¢in sicaklik artig1 kablo
bilesenlerinin dayanabilecegi maksimum sicakliklar1 asmamalidir. Sicaklik artigini
kabul edilebilir diizeylerde tutabilmek ve kablo akim tasima kapasitesini belirleyen

sicaklig1 dagitmak sarttir.
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2.2 AKIM TASIMA KAPASITESINE ILISKIN TANIMLAR

2.2.1 Yiik Kapasitesi
Akim tasima kapasitesini ifade eden bir tanimdir. Yiik kapasitesi ile izin

verilebilir akim I, belirli isletim kosullar1 altinda tanimlanabilir.
I, = I TIf (2.1)

Burada ITf s6z konusu tiim faktorlerin ¢arpimini ifade eder. Kamu kuruluslar ve
elektrik sirketlerinin isletimi veya isletimin diger dongii tipleri i¢in maksimum yiik

olarak ifade edilen I, veya I, yiik kapasitesine karsilik gelir.

2.2.2 Yiikleme
Akim yiiklemesi i¢in kullanilan kisaltilmis bir ifadedir. Yiikleme, bir kablonun
belirli igletim kosullar1 altinda tasiyabilecegi akimlar géz Oniinde bulundurularak

yapilir.

Normal bir isletimde, yiik isletim akimi I, olarak tanimlanabilir. Kamu kuruluslar
ve elektrik sirketlerinin isletimlerinde ya da isletimin diger dongii tiplerinde

yiiklemenin maksimum degeri igletim akimudir.

2.2.3 izin Verilebilir Maksimum Sicaklik

Normal isletim altinda iletkendeki maksimum izin verilebilir sicakliktir. Normal
isletim i¢in bu deger yiik kapasitesinin hesaplanmasinda kullanilir. Buna ek olarak
emprenye edilmis kablolarda sicaklik artis1 yalitimda olusabilecek bosluklar

onlemek amaciyla sinirlandirilir.

2.2.4 letken Kesit Alami
Normal isletim sirasinda I, yiik akimi, I, ylik kapasitesini agsmayacak sekilde

secilmelidir.
b < Iy (2.2)

Bu durumun tersi isletimdeki kabloda en elverigsiz sartlarin meydana gelmesine
neden olur. Bu kosul ile birlikte iletken herhangi bir zamanda ve noktada izin verilen

isletim sicakligini asacak sekilde 1sinmaz.

12



2.2.5 Sicakhik Artisi

Bir kabloda meydana gelen sicaklik artist kablonun yapisina, kullanilan
malzemelerin karakteristiklerine ve isletim kosullarina baghdir. Ek sicaklik artist
diger kablolar ile olusturulan gruplar, 1s1 borularinin yaydigi 1s1 ve giines 1simalarinin

etkisi s6z konusu oldugu zaman g6z 6niine alinmalidir.

2.2.6 Normal Isletim
Normal isletim tiim isletim cesitlerini kapsar. Ornek olarak siirekli isletim, kisa
zamanli igletim, kesikli isletim, dongiilii isletim verilebilir. Bu isletim ¢esitlerinde de

izin verilebilir sicaklik artigina dikkat edilmelidir.

2.2.7 Asir1 Akimlar

Asirt ylik akimlarmi ve kisa devre akimlarini igermektedir. Bunlar iletken
sicakliginin, izin verilebilir igletim sicakligindan smirli bir siire i¢in daha yiiksek
olmasina neden olur. Bu durumlarda kablo zararli sicaklik artisina karst koruma

cihazlar ile korunmalidir.

2.3 AKIM TASIMA KAPASITESININ BELIRLENMESI

2.3.1 Genel

Isletim esnasinda kablolar iletkende, yalitimda ve metal bilesenlerde 1s1 olarak
meydana gelen elektriksel kayiplara ugrarlar. Akim degeri, bu 1sinin kablo ylizeyine
iletilme bi¢imine ve g¢evreye dagilmasina baghdir. Sicaklik 6nemli bir faktordiir ve
kablo icin verilerin saptanmasi amaciyla iletken sicakligi olarak ifade edilir.
Maksimum sicaklik genellikle yalitkan maddenin asir1 yaglanmasini 6nlemek ve ona
maksimum bir 6miir saglamak amaciyla belirli bir sinirda tutulur. Boylece cevre igin
temel bir ortam sicaklifi secilerek kablonun maksimum akim degerinin

hesaplanabildigi izin verilebilir. Bir sicaklik elde edilir.

Kararli hal kosullar1 altinda iletken sicakligi ile dig ortam veya zemin sicakligi
arasindaki fark Ohm Kanunu ile olduk¢a benzer olan 1s1 akis kanununa ve toplam 1s1
kayiplarina uyar. Bu temel esas alinarak ¢ogu kez 1s1 kayiplar1 ohmik kayiplar gibi

diistiniiliir. Bu benzerlik
U=IR (2.3)

AY = dXT (2.4)
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seklinde yazilabilir. Is1 akigi (@) elektrik akimina (I), sicaklik farki AS potansiyel
farkina (U) ve toplam 1s1l direng (XT) elektrik direncine (R) karsilik gelir. Ayrica bu
benzerlik kullanilarak Sekil-1’de gosterildigi gibi bir 1s1l devre olusturmak

mumkundiir.

Swcakhk faria

iletken Metal
kihf Kahlo Zemin
yizeyi  yiizeyi

S
v

izolasyon

7 Isigirisi

Sekil-2.1. Ug damarli bir kabloda 1s1 iiretimini gosteren devre

Bu devrede bir¢cok konumda 1s1 giriginin degisik direnglere sahip olan katmanlar
boyunca nasil aktigin1 gostermektedir. Malzemeler icin karakteristik degerler
Olciilerek hesaplamalar yapilabilir. Isil 6zdireng, 1sinin bir wattinin transferinden
kaynaklanan malzemenin bir metre kiipiiniin karsilikli yiizleri arasindaki kelvin
cinsinden sicaklik farki olarak tanimlanir ve birimi Kelvin.metre/Watt (Km/W)’tir.
Bir kabloda 1s1 akis1 igcerde radyaldir fakat bu kablonun disinda gecerli degildir.
Kablonun doseme durumuna gore 1s1 akisi hesabi yapilmalidir. Sekil-2'te ii¢ tek
damarl kablo icin 1s1 akis modeli gosterilmistir ve bu model yakinda bulunan diger

kablolarin etkilerini gdstermek i¢in genisletilebilir.

é@é vw ’s\ 7 x\vmW(mvmwzw

Sekil-2.2. Uggen tertipte ddsenen bir damarl1 kablolarda 1s1 akisi
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2.3.2 Matematiksel Model

Matematiksel model, daha ¢ok kararli hal kosullari i¢in uygundur. Havada kiiciik
captaki bir kablo kararli hal durumuna ¢ok ¢abuk 1sinarak ulasir ancak toprak altina
dosenen genis c¢aptaki bir giic kablosu i¢in bu en az birka¢ saatte gergeklesir.
Kablodaki sicaklik artis, iletkenlerde (I°R), yalitkanda (W), kilifta ve zirhta (\LI’R)
iiretilen 1s1 ile birlikte bunlarin her birinin boyunca aktig1 katmanlarin 1s1l direnci ile
carpilmast sonucu yapilan hesaba baglidir. Bu bilesenlerin AA kablolart i¢in

hesaplamada nasil kullanildig1 asagidaki denklemle gosterilmektedir.

A9 = (IFR + %Wd) T+ [IPR L+ 1) +Wg]n T,
+[IPR (1 + A+ A2) + Wol n (T3 + Ta) (2.5)

Bu denklem izin verilebilir akim degerini elde etmek i¢in asagidaki gibi yeniden

diizenlenebilir;

AG—-W, BTl +n(T, +T, +T4)}

| = (2.6)
RT, + nR(1+ A)T, + nRQA+ A, + 4,)(T; +T,)

Bu denklemin kullaniminda, denklemin verilen tipik kosullar i¢in degerleri
sagladig1 goz onilinde bulundurulmalidir. Denklem, farkli herhangi bir 1s1 kaynaginda
iiretilen 1s1ya izin vermez. Ornegin kablonun yakininda bulunan diger kablolar veya

kablonun dogrudan giines 1s1nlarina maruz kalmas.

1 kV ve dort damarli kablolarda doérdiincii iletkenin nétr veya koruyucu iletken

olmasi1 durumunda n = 3 olarak alinabilir.

Dogru akim kablolar1 i¢in kayiplardan bazilar1 hesaba katilmaz ve 5 kV’a kadar

denklem (2) asagidaki sekilde yazilabilir:

A0 } (2.7)

I p—
R'T,+nR'T, +nR'(T, +T,)
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2.3.3. Kayiplarin Hesabi

2.3.3.1. iletken Direnci

Denklemde yer alan R daha once de sozii edildigi {izere maksimum isletme
sicakligindaki direngtir ve AA isletimi i¢in hesap, deri ve yakinlik etkileri ile birlikte

yapilmalidir. 0 sicakligindaki DA direnci (ohm/km):
R’ =Rl + 015(0 - 20)] (2.8)

R2o, 20 °C’deki iletken direncidir [1].

Bakir i¢in,
2545 1000
= ’ Q/km 2.9
2= 345160 | (29)
Aliiminyum i¢in,
248 1000
R, = X Q/km 2.10
®028+0 | (2.10)

20° C sicaklikta, derece basina sicaklik katsayisi bakir i¢in 0.00393 ve aliiminyum
icin 0.00403” tiir [2].

0 sicakliginda AA direnci,
R=R{L+yp +ys) Q/km (2.12)

50/60 Hz gii¢ frekanslarinda 150 mm?nin altindaki iletkenler icin deri etkisi

faktorii kiiciiktlir. Bu kesitin {istiinde olan iletkenler i¢in hesaplama

4

Xs
S — 2.12
Vs =102+ 08xs" (212)
Xg” = 8Rﬂ,10-7 Ks (2.13)

bagintilar1 ile yapilir.
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AA direncinin degeri, deri etkisi nedeniyle DA direncine gore daha biiyiiktiir. Tki
deger arasindaki fark frekansa ve iletken kesit alanina baghdir. Eger iletken boyutu
biiyiikse deri etkisini azaltmak i¢in dilimli veya delikli iletkenler kullanilabilir. Yag
dolgulu kablolarda daha iyi bir sogutma ve dilelektrik karakteristikleri i¢in kablonun
kendisi gibi yag igeren delikli iletkenler tercih edilir [5].

Yakinlik (proximity) etkileri kablo iletkenlerin kendi aralarindaki karsilikli
etkilerine, herhangi bir metal kilifdaki indiiksiyon akimlarma, metal kiliflarda ve
zithda meydana gelen girdap akimlarina baghdir. Ancak bunlar kiigiik iletken

boyutlar1 i¢in ihmal edilebilirler.

2.3.3.2 Dielektrik Kayiplar:
Bir AA kablosunun dielektrik kayiplar1 kapasite, frekans, faz gerilimi ve giic

faktoru ile orantilidir.

W, =WCuU o’ tan510°° watt/km/faz (2.14)

Kablo yalitimmin giic faktorii frekansa, sicakliga ve gerilime baglhidir. 50 kV
isletme gerilimine kadar olan kablolar i¢in dielektrik kayiplar iletken kayiplariyla
kiyaslandiginda daha kiicliktiir. Ancak bu seviyenin istiindeki isletim igin
kablolardaki dielektrik kayiplari ¢ok hizli artar ve kablolarin akim tagima kapasiteleri
hesaplanirken bu goz oniinde bulundurulmalidir. tand igin degerler Tablo-2.1'de

verilmistir.

Tablo-2.1. Bagil dielektrik sabiti ve kayip faktorii i¢in anma degerler

. Bagil dielektrik
Kablo tipi & sabiti tand
Kat1 tip kagit yalitiml 4 0.01
Yag dolgulu diisiik/ orta basingli 3.3 0.04
Yag dolgulu yiiksek basinglh 3.5 0.0045
Yag dolgulu boru tipi/ kagit 3.7 0.0045
Harici gaz basingli / kagit 3.5 0.004
Dahili gaz basingli / kagit 3.4 0.0045
Butil kauguk 4 0.05
EPR 3 0.04
PVC 8 0.1
PE 2.3 0.001
XLPE 2.5 0.008
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Dairesel iletkenli kablolar i¢in kapasite (F/m) asagidaki formiilde verilmistir ve bu

formtil ¢ap i¢in geometrik ortalama c¢ap alinarak oval iletkenler i¢in de kullanilabilir:

&

C= 2.15

Dairesel olamayan iletkenli kablolar i¢in genellikle kapasitenin hesaplanmasi
gerekli degildir clinkii bu iletkenler sadece dielektrik kayiplarinin ihmal edildigi
kablolarda kullanilirlar (6rnegin; gerilim degerlerinin kagit yalitimli kablolar icin 26
kV, biitil kauguk i¢in 12 kV, EPR i¢in 15 kV, PVC i¢in 6 kV, PE icin 110 kV ve
XLPE i¢in 37 kV’un altinda olmasi gibi).

2.3.3.3. Metal Kiliflarda ve Zirhta Meydana Gelen Kayiplar

(Cok damarl kablolarda, kilif ve zirh kayiplar1 toplam kayiplara bir etki yapabilir
ancak bu etki biiyiik bir 6nem tasimaz. Fakat tek damarli kablolarda durum farklidir
ve kiliflardaki sirkiilasyon akimlari ve girdap akimlari biiyliik kayiplar meydana

getirebilir.

Tek damarli kablolar alternatif akim tasidiklarinda gecen akimla olusan manyetik
alan kablonun ve cevredeki kablolarin kiliflarinda e.m.k. indiikler. Boyle e.m.k.
sonucunda iki tirlii kilif kayb1 s6z konusudur. Kilif girdap akimlarindan dolay1

meydana gelen kayiplar ve kilif devre kaybidir.

Girdap akimlari, kilifa ¢ok yakin kablo iletkenlerindeki akim veya akimlar
tarafindan indiiklenir. Bu girdap akimlar1 kilifin topraklanma bigimine baglidir ve

kablolar arasindaki mesafe ile dogru orantilidir.

Kilif girdap akim kayiplar1 asagidaki formiil ile ifade edilir:

2 2
Se = IZPFQV (i—g‘j 108} watt/km/faz (2.16)
S

Kursun kilifli, tek damarli kablolar i¢in bu kayiplar iletken kayiplar1 ile mukayese
edildiginde daha kii¢liktiir ancak bu kayiplar birbirine yakin aliiminyum kilifl
kablolar i¢in ¢cok daha yiiksektir.

Tek damarli bir kablonun kilifi topraklandigi veya diger kiliflara birden ¢ok

noktadan baglandig1 zaman, kablo transformator gibi davranarak AA iletken akimi
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tarafindan indiiklenen e.m.k’ya bagl olarak kilifda bir akim meydana gelir. Kilifin
her iki basindan topraklanmasi sonucu meydana gelen kilif ve doniis yolu iletkendeki
akim ile iliskili aki tarafindan kesilen bir kapali ¢evrim olusturur. Kilifi kesen akinin
degeri, sirayla kablolara veya topraga ya da diger bir ortama dogru akan akimin ana

donts yoluyla kilif arasindaki agikliga bagli olan ¢evrimin boyutuyla ilgilidir.

Kilifta indiiklenen gerilim:
Es =X (2.17)

Iletken ile kilif arasindaki ortak (karsilikli) endiiktans M:

M =0,2In 25 (mH/km) (2.18)
dm

Kilif empedansi Zs (kilometre basina):

Zs =yRs” + X1’ (2.19)

Boylece kilif akimi Iq:

lg=——ts . m (2.20)

VR +Xm?) R+ Xm’)

Faz basina kilif akim kayiplart:

12X R
lg? = — 5 (watt/km) (2.21)
RS +Xm

Boylece toplam kilif kayiplar1 yani kilif devre kayiplari ve kilif girdap akim

kayiplarinin toplamai:

2 2 2
1?Rg = me —+ 3’\’2 (dmj 10°° (2.22)
R*+Xm’ | Rs"\ 28

Iletken, dielektrik, kilif ve zirh kayiplar1 ile meydana gelen 1s1, topraga, havaya,

suya veya diger bir maddeden olabilecek ¢evre ortamina gegmek zorundadir
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2.3.4. Isil Direnclerin Hesab1
(2.5) denklemini kullanmak i¢in kablonun farkli boéliimlerinin 1s1l direnglerini
hesaplamak gerekir (T;, T, ve T3). Kablolarda kullanilan malzemelerin 6zdireng

degerleri Tablo-2’de verilmistir.

Tablo-2.2. Malzemelerin 6zdirengleri

Malzeme Isil 6zdireng [Km/W]
Yahitkanlar
Kagit (kablo tipi ile degisir) 5.5-6.5
PE ve XLPE 3.5
PVC- 3 kV’a kadar 5.0
3 kV’a kadar 6
EPR - 3 kV’a kadar 3.5
3 kV’a kadar 5.0
Butil ve dogal kauguk 5.0
Koruyucu kihiflar
Birlestirlmis jut ve fiber 6.0
PCP 5.5
PVC- 35 kV’a kadar 5.0
35 kV lzeri 6.0
PE 3.5
Kanal malzemeleri
Beton 1.0
Fiber 4.8
Amyant 2.0
Canak 1.2
PVC 7.0
PE 3.5

Hesaplamalar yapilirken eger ekran metal ise iletkenin pargasi, yart iletken ise
yalitkanin bir pargasi olarak disiiniilmelidir. Oluklu metal kilifa sahip olan

kablolarda yalitkan kalinlig1 kilifin ortalama i¢ ¢apidir.

2.3.4.1. Kilif ile Bir fletken Arasindaki Isil Direnc (T:)
Cesitli kablo yapilar1 i¢in denklemler asagida belirtilmistir. Referans (6)
geometrik faktér G ve ekranli kablolar i¢in ek ekran faktoriinli de bulunduran daha

ileri bilgileri igermektedir.

Tek damarh kablolar
T =ZT—7[In(1+ 2t/dg) (2.23)
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Cok damarh kemerli kablolar

G = Geometrik faktor [6]

Cok damarh ekranh kablolar

T1 = 'O—TG x ekranlama faktori
27

SL ve SA tipi kablolar
Bu tip kablolar tek damarl kablolar gibi davranirlar.

2.3.4.2. Zarh ile Kilif Arasindaki Isil Direng (T5)
Tek ve cok damarh kablolar

Yo,

SL ve SA tipi kablolar
T2 = iG'
2
2.3.4.3. Dis Kiliflarin Isil Direnci (T3)

T

_Pr '

2.3.4.4. D1s Isil Direng (T,)

Havada dosenen kablolar icin dis 1s1l diren¢

Kablonun giines 1s1nlarindan korundugu varsayilirsa:

1

T, =
Deh(a0g )4

4

Topraga gomiilen kablolar i¢in dis 1s1l direng

P.
T, = GG+ (4 -1))
7T
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Ozellikle iletim kablolarinda &ncelikle 6nem tasiyan toprak 1sil direnci igin
degerler tezin ilerleyen boliimlerinde verilecektir. GOomiilen kablolar i¢in dolgu

maddesinin kendisinin ve 6zdirencinin se¢imi 6zel bir dikkat gerektirir.

Kanallara dosenen kablolar

Bu durumda T4, kablo ve kanal arasindaki hava boslugunun 1sil direnci (T4'),

"

kanalin kendisinin 1s1l direnci (T4"") ve dig ortamin 1s1l direncinin (T4'"") toplamindan

meydana gelir.

Hava boslugunun 1s1l direnci (T,')

25 mm’den 100 mm’ye kadar kablo ¢aplari i¢in:

U
T =
4 1+01(V +Y6_)D,

(2.31)

Kanalin 1s1l direnci (T,"")

- [Py D,
T, _(g}n[qj (2.32)

Dis ortamun 1s1l direnci (T,'"')
Genellikle davranisi denklem (2.30) da verilen kablonun davranisi gibidir. Eger
kablonun etrafi beton ile gevrili ise hesap c¢evredeki beton ve toprak karigimi goéz

Oniine aliarak yapilmalidir.

2.4. AKIM TASIMA KAPASITESINI ETKILEYEN FAKTORLER

Kablolarin akim tasima kapasitesini kesiti, yapisi, yalitkan malzemenin

ozellikleri, isletme, ¢cevre ve dosenme kosullar1 belirler.

Kablolarin yiiklenme akimi kablo iletkeninin izin verilen isletme sicakligr ile

siirlidir. Bu sicakligin asilmasi kablonun dmriinii azaltir.

Kablonun dis yiizeyinde Slgiilen sicaklik, iletkenin sicakligindan yaklasik 15 °C
daha azdir. Ornegin, iletkenin izin verilen sicakligt 70 °C ise, kablonun dis
yiizeyinde Olgiilen sicaklik yaklasik 55 °C olur. Bu da, kablonun ellenemeyecek olan

(55 °C) sicakliga kadar yiiklenebilecegini gosterir. Eger kablonun dis yiizeyi
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soguksa, bu, kablonun yliklenme akimina gore gerekenden biiylik kesitli se¢ildigini,

dolayisiyla ekonomik olmadigini gosterir.

Tablo- 2.3. Kablolarin verilen iletken sicakliklari

Kablo tipi Izin verilebilir iletken sicakhign  Yalitkanin 1s1l direnci
[°C] [Km/W]
PVC yalitkanli kablo 70 6
XLPE yalitkanl kablo 90 3.5

Kablonun yiik akiminin normal isletmede yiiklenme akimini gegmemesi, kablo

iletkeninin higbir yerinde izin verilen isletme sicakliginin ve kisa devre sicakliginin

asilmamasi gerekir.

2.4.1. Yiiklenme Katsayisi

Yer altinda dosenen kablolarin yiiklenme akimina iliskin ¢izelgelerde yiiklenme
kat sayis1 da géz Oniine alinir. Yiiklenme katsayisi, 24 saat i¢inde c¢ekilen yiikleri

gosteren yiik egrilerinden bulunur.

Tepe
- 10
1Y 10
%3 yu “s 82
S e
- = 5
S =
- L Ortalama o8 >4
- - - 07‘
o | 08
40 04
0 02
. — - 0
0 . 5 12 16 20 21
-
Zaman [h)

Sekil- 2.3. Giinliik yiik egrisi

Kablonun giinliik yiik egrisinden veya bu yilikleme i¢in 6rnek alinabilecek benzer
yiik egrilerinden tepe ylk okunur. Eger 15 dakikadan kii¢iik zaman araliklarinda
ylikte degismeler varsa, tepe yiik olarak 15 dakika icinde cekilen tepe yiiklerin

ortalamasi alinir.
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Ortalama yiik alam1 yiik egrisinin altinda kalan alana esit olan dikdortgenin

yiiksekligidir. Yiiklenme katsayisi, ortalama ytikiin tepe yiike oranidir.

Ornek-1: Sekil-3 ile gosterilen giinliik yiik egrisinde, tepe yiik akimi I = 577 A
dir. Ortalama ytik akimi

300 + 260 260 +577 577 +400 400+ 450 450 + 300
4% +4x +6x +4x +6x—
Ig = 2 2 2 2 2
24
| =40313
(0]
oldugundan yiik akimi
N Iy _ 40313 ~0,70
I S77

< N

e 8

=

= a%0

-

> 400

100
260
|
b 4 q l-l IS o 24
Janmn n'| h)

Sekil-2.4. Ornek-1 ile ilgili yiik egrisi

Sehir sebekelerinde sik karsilasilan yiiklenme katsayist 0,70 dir. Siirekli sabit
yiikklenmede yiiklenme katsayisi 1 olur.

2.4.2. Toprak Sicakhg:

Toprak sicakligi kablo yiiksiizken dosenme derinliginde olgiilen sicakliktir.
Ulkemizde toprak sicakliia iliskin veriler bulunamadigindan tablo-4’deki degerler
almabilir. Bu degerlerin, giliniin birka¢ saatinden veya yilin birka¢ giintinden daha

fazlasinda agilmadigindan emin olunmalidir.
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Tablo-2.4. Deniz seviyesindeki gevre sicakliklari

Hava Toprak alt1 (1 m derinlikte)
Iklim Endiisik | Enyilksek | Endisik | En yiksek
[°C] [°C] [°C] [°C]
Sicak 25 55 25 40
Sicak-1lik arasi 10 40 15 30
ik 0 25 10 20

2.4.3. Toprak Isil Direnci

Toprak 1s1l direnci, daha c¢ok topragin yogunluguna ve igerdigi su miktarina
baglidir. Degisik toprak tiirlerinde ylizey suyunun diizeyi, iklim kosullarinin etkisiyle
(yagis ve toprak sicakligi), ayrica yiizey kaplamasi ve su tlikettigi i¢in bitkilesmeyle

degistiginden, mevsimsel ve yerel kosullar birlikte goz oniine alinir.

% 1.0

é 019
0.8

= 2

o

- 07

=z

=Y

—

o

S ns

4 ;
Oca Sub Mar Mis May Haz Tem Afu Eyl Eki Kasv Ara

Aylar

Sekil-2.5. Ar1 topragin 1s1l direncinin mevsimlere gore degisim egrisi

Yiiklenme akimina iliskin tablolarda baz olarak nemli topragin 1sil direnci
1 Km/W alinmistir. Bu degerler 1lik iklimde en yiiksek sicakligi 25 °C olan kumlu
toprak i¢indir. Kiiglik degerler ¢ok yagmur alan soguk iklimler ve elverisli toprak
tiirleri, biiylik degerler yiiksek toprak sicakliklar1 ve yagmur almayan kurak bolgeler
icin uygundur. Cok biiylik degerler ise, moloz, kiil, komiir curufu, ¢op ve organik
attk bulunan topraklar i¢in gecerlidir. Bu durumda, daha kiiciik degerler i¢in
kablonun c¢evresindeki topragin degistirilmesi ekonomik olabilir. Degistirilecek

topragin miktar1 deney ve 6lgme ile saptanir.

Toprak 1s1l direnci i¢in ayrintili veriler yoksa tablo-5 de verilen degerler alinabilir.
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Tablo-2.5. Toprak 1s1l direngleri

Hava kosullar1 Topragin durumu Topr?llz;s]}{/\(}]lrenm
Stirekli nemli Cok nemli 0.70
Diizenli yagmurlu Nemli 1
Seyrek yagmurlu Kuru 2
Cok az yagmurlu Cok kuru 3

Kablonun c¢evresinde bulunan kablolar ve baska 1s1 yayan Ogeler topagi

kurutabilir, Bu yiizden, tabloda topragin nemli ve kuru arasinda oldugu belirtilmistir.

Normal toprakla dolgulu alanlarda toprak sikistiritlmamissa, hava bosluklarinin 1s1

dagilimin1 engellemesi nedeniyle toprak 1s1l direnci igin tablodaki bir iist deger alinir.

Bu uygulama agaclarin veya ¢itlerin kok saldigi alanlardan gegen kablolar i¢in de

yapilabili

r.

Kumun daha ¢ok yastiklama amaciyla kullanildig1 kuru boélgelerde toprak 1sil

direnci 2,5 Km/W alinir. Kimi toprak tiirleri veya yogun toprakla sikistirilmis 1s1l

bakimindan kararli yastiklik malzemeler i¢in daha kiigiik degerler alinabilir.

Toprak 1s1l direncinin belirlenmesinde yardimci olabilecegi i¢in, tablo-6 da toprak

bilesenlerinin 1s1l direncleri verilmistir.

Tablo-2.6. Toprak bilesenlerinin 1s1l direnci

Temel element

Kuru yogunluk [t/m’]

Is1l direng [Km/W]

Granit
Bazalt

Feldis
Mika
Ginay:

pat

S

Limeston
Kuvarts
Kum tas1

Ciiruf
Organ
Organ
Su
Hava

ik madde nemli
ik madde kuru

25ara3
29
2.5

2.4 ara 2.7
2.5
25ara2.8
2.2
0.3aral.l

0.6
0.43

1.7
0.29
0.78
0.11
0.54

7ara3.b
4
7
1.68
40

Kablolara yakin gecen veya kesisen 1sitma borular1 eger yetersiz yalitilmislarsa,

kablolarda onemli 1s1 ylikselmelerine neden olur. Isitma borularindaki siirekli 1s1

kayb1 topragin kurumasina yol agabilir. Bu yiizden, kablolarla 1sitma borulari, keza

kablolar arasinda yeterli agiklik birakilmalidir.
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2.4.4. Dosenme Derinligi

Doésenme derinligi olarak toprak yiizeyiyle kablonun alt hizas1 arasindaki
yiikseklik alinir. AG ve YG kablolarinda dosenme derinligi genellikle 0,70 ara 1,20
metredir. Dosenme derinligi arttikga topragin sicakligi azalir. Normal olarak derin
bolgeler daha cok nemli ve nem ylizeydeki katmanlara kiyasla siirekli ve kalici
oldugundan, toprak 1s1l direnci de azalir. Buna karsin, 0,70 ara 1,20 metre dosenme
derinliklerinde toprak 1s1l direncindeki degisme 6nemsiz oldugundan, bu derinlikler

icin yiikklenme akiminin diizeltilmesi gerekmez.

2.4.5. Kablo Coklugu
Cok sayida kablo ve kablo kiimesi icin diizeltme katsayilar1 g6z oniine alinir. Bu
diizeltme katsayilar1 esit en biiyiik yiikle ve yiliklenme katsayisiyla yiiklii, ayni

diizlemde yan yana dosenmis olan es kablolar i¢in verilmistir.

Kablo gegeklerinin kesigsmesi, 0zellikle kablolar ¢ok yogunsa giicliikkler yaratir.
Bu durumda kablolar yeterli genislikte diisey ve yatay agikliklarla dosenir. Ayrica,
daha uygun yastiklik malzeme kullanilarak 1s1 dagilimi diizeltilir. Yogun kablo
kiimelerinin sinirli agikliklarla bulunmasi durumunda, yeterli hacimde menhol

yapilarak sicaklik yiikselmesi engellenebilir.

2.4.6. Dosenme Sekli

Yer altinda dosenen kablolar normal olarak kum veya elenmis tagsiz toprak igine
gomiiliir ve tizeri dolu tugla, kiink, beton plaka veya plastik levha ile ortiiliir. Kum
sikistirilmazsa aralarinda hava bosluklar1 kalacagindan, tablo-2.6 da goriildigl gibi

hava 1s1l direncinin artmasina neden olur.

2.5. KABLOLARIN KISA DEVRE DAYANIMI

Kisa devrenin, kisa devre akiminin karesiyle artan etkileri goriiliir. Bu etkiler,
damar iletkeni, siper, metal kilif, zirh gibi iletken katmanlarin ve dolayli olarak,
iletken katmanlara bitigik yalitict ve koruyucu kiliflarin sicakliklarinin yiikselmesi

olarak sayilabilir.

Cok damarli kablolarin, kisa devre akimin biiytikliigiine ve kisa devrenin kesilme
stiresine bagli olarak 6nemli 1s1l zorlanmalarina karsin, dinamik zorlanmalara kars1
dayanimi yeterlidir. Bir damarli kablolarda ise, darbe kisa devre akiminin

biiylikliigiine gore artan dinamik zorlanma 1s1l zorlanmanin yami sira Onem
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kazanacagindan, kablolarin ve tutucularin mekanik dayaniklilig1 denetlenir. Bununla
birlikte, kablo basliklar1 ve eklikleri de kisa devrenin dinamik zorlanmalarina karsi

dayanikli secilmelidir.

Baglama veya transformatdr merkezinin S, kesme giicii biliniyorsa, kesme akimi:

S
= \/_33 [KA] (2.33)

n

Kisa devrenin bas gosterdigi andaki Sk" baslangic kisa devre giicii biliniyorsa,
baslangi¢ kisa devre akimi
g

%k
=7 [KA] (2.34)

n

bagintisindan hesaplanir. Burada S, ve Si”' [MVA], U, [kV] birimiyle verilmistir.

Darbe kisa devre akimi

| =21 [KA] (2.35)

ve I, ve I baslangi¢ kisa devre arasindaki baginti

I, =ul k" [KA] (2.36)

dir. k ve p katsayilari bilinmiyorsa,

e «kkatsayis1i=1.8
e katsayisi, sehir sebekelerinde = 1, endiistri isletmelerinde = 0.8 ayrica
e Acma siiresi gecikmesiz agmada = 0,1 - 0,2 s, gecikmeli agmada 0,5 - 1S
alnabilir.
Damar iletkeni ve siper kesitinin kisa devrenin 1s1l zorlamasina gore se¢ilmesinde,
kisa devre akiminin ty siirede etkili oldugu Iy, 1s1l esdegerinin, iletkenin 1 s siireyle

(t, = 1 s) dayanacagi S, kisa devre akimi yogunlugundan hesaplanan 1 s siireli

I, 1511 esdeger kisa devre akimindan kiigiik olmasi gerekir.
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tk<t, iseln < It

) (2.37)

h

r r

h b /tk (2.38)

r r

> ise Iy, <
k_tk th_|t

r

Kisa devre akiminin 1s1l esdegeri Iy, I’ "baslangic kisa devre akimindan hesaplanir.
Kisa devre akiminin DA bileseninin etkisi m, AA bileseninin etkisi n katsayisiyla

g6z Oniine alinir.

20

a) T we=198

_ EI8 N
Sl AT
14 1 | 7
12 I\
1.0

oM om nos 0 02 Ur.ﬁ [ 2 5 0
Acma siiresi ty [S]
b) 1.0 = :__-::_..__ - |L.|

69 r“!.l}

n 08 A 1.1%
07 1.5
0.6 - 3
05 - )s
047 13
03 - )
02 - 2
0.1 &
n - S

001 002 005 o 02 s | 2 5 I

Agma siiresi ty [S]
Sekil-2.6. Iy, 1511 esdeger kisa devre akiminin hesabi i¢in a) m b) n etki katsayisi
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Isil esdeger kisa devre akimi, her bir baglama icin
) = |k'\/m+n [KA] (2.39)

Birbirini izleyen birden ¢ok baglama, 6rnegin hizli tekrar kapamalar i¢in

B 1 n 2 B n
ly, = t—Z Ly 4 [KAL = Ztk_ [KA] (2.40)
k t=1 | | t=1 ]
dir. 1, 1s1l esdeger kisa devre akimlart (I, , |, , ...) her bir baglama igin 2.37
thi thl th2

ve 2.38 den hesaplanir.

Kaynaktan uzak kisa devre Ik":Ik ve AA bileseninin etki katsayist n = 1
oldugundan

Ly = Ik"\/m +1 [KA] (2.41)
olur.

Kisa devre stiresi 0,1 s ise, |; kesme akimi Ik" baslangi¢ kisa devre akimina
esittir (I = Ik"). Is darbe kisa devre akimi igin x darbe katsayisi bilinmiyorsa 1,8

almabilir. S; kesme giiciinden hesaplanan I, kesme akimi biliniyorsa, Ik" baslangic

kisa devre akimini bulmak i¢in (2.36) bagmtisina p = 0,8 konulabilir.

Kisa devrede kisa devre akimi nedeniyle damar iletkenin sicakligi normal isletme
sicakligiin tiizerine ¢ikar. Kisa devre cok kisa siirdiigiinden, bu kisa siire i¢inde
iletken sicakliginin artarak kisa devre sicakligina kadar yiikselmesine izin verilir.
Tablo — 2.7 kalayli iletkenler i¢in kisa devre sicakliginin 200 °C yi agmamasi
onerilir. Kisa devre siiresi kisa devre sicakliginin artmasina yol agan onemli bir

etkendir. Tablo —2.7 deki degerler kisa devre siiresi ty < 5 s i¢in uygundur.

Kisa devrede kisa devre sicakliginin asilmasi, damar iletkeninin kisa devrenin
basladig1 andaki sicakligi ile ilgilidir. Bu sicaklik, kablonun kisa devreden onceki

yiikiine baglhdir. Damar iletkeninin kisa devre baslangicindaki tb sicaklig
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bilinmiyorsa, kablonun tam yiiklii oldugu varsayilarak, bu sicaklik iletkenin izin

verilen sicakligina esit alinir.

Damar iletkeninin t, baslangi¢ ve te kisa devre sicakligina bagli olan S, 1 saniye

stireli (tx = 1 s) kisa devre akim yogunlugu s, anma iletken kesitiyle ¢arpilarak Iy 1s1l

esdeger kisa devre akimi1 bulunur. 2.37 ve 2.38 den

tk Stkr ise Ith Ssnsthr [KA] (2.42)
tk Ztkr ise Ith Ssnsth, /tki /tk [kA] (2.43)

dir. Sy, 1 saniye siireli kisa devre akim yogunlugu tablo- 7 den alinur.

Tablo — 2.7. Bakir iletkenler icin izin verilen kisa devre sicakliklar1 ve bu
sicakliklara iligkin Sy, 1 saniye siireli kisa devre akim yogunluklari

[letkenin kisa devre baslangicindaki sicakligs t,
Izin Izin
verilen | verilen
Kablo iletken |kisadevre | 20°C |30°C|40°C |50°C|60°C |70°C|80°C |90°C
sicaklig | sicakligt
[°C] te [° C] 1 saniye siireli kisa devre akim yogunlugu
S, [A/mm?]
PVC
yalitkanl
$,< 300 mm’ 70 160 147 | 140 | 134 | 127 | 120 | 112
$n> 300 mm? 70 140 138 | 131 | 123 | 116 | 109 | 100
XLPE 90 250 178 | 173 | 167 | 162 | 156 | 151 | 145 | 140
yalitkanl

Damar iletkeni kesitinin se¢ciminde iletkenin 1s1l dayanikliliginin yan sira siperin,
metal kilifin veya zirhin 1s11 dayanikliligi da aranir. Ug faz ve toprak temassiz iki faz
kisa devrede yalniz faz iletkenleri 1s1l zorlanir. Genellikle damar iletkeninin en biiyiik

zorlanmasi ti¢ faz kisa devrede bag gosterir.
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Sistemin y1ldiz noktasi topraklanmigsa faz — toprak,topraklanmamissa iki faz — iKi
toprak kisa devresinde siper, metal kilif veya zirh, lizerinden gecen kisa devre akimi

nedeniyle 1sinir.

a) - B L
- - L2
® . 13
‘l
!
- ‘ ‘v
< =
— — ‘ i 1
b) \ \ ;
- —— ] - 1.2
- e — =" -___2195‘// :

Sekil — 2.7. a) Yildiz noktas1 topraklanmis sisteme bagl iic damarli ortak siperli
kabloda faz-toprak kisa devresi. b) Yildiz noktasi topraklanmamis sisteme bagli ii¢

bir damarli siperli kabloda iki faz- iki toprak kisa devresi

Siper, metal kilif veya zirh ile toprak lizerinden gegen kisa devre akimi bireysel
akim yollariin empedanslarinin tersleriyle orantili olarak bolistiliir. Kisa devre
akiminin hesabinda iletkenler i¢in izlenen yolun ayninin izlenmesine karsin, bu

hesabin yapilmasinda bazen zorlukla karsilasilir.

2.6. KISA SURELI VE ARALIKLI iISLETME

Kablonun sabit yiik altinda sicakligi belirli siire, denge sicakligina eriginceye dek
yiikselir. Sekil — 2.8. Sicaklik yiikselmesinin tam dogru hesabi uzun matematik
islemler gerektirir. Buradaki sonuclar1 veren basitlestirilmis hesap yontemleri yeter
dogrulukta olup, hatalar1 glivence payr iginde kalacak kadardir. Bu hesap
yontemlerinin 6zellikle havada dosenen kablolara uygulanmasina karsin, yer altina
dosenen kablolara da uygulanabilir. Ciinkii, yer altinda 1sisal gelisme daha uzun

zaman alacagindan, sicaklik yiikselmesi havaya kiyasla daha az olacaktir.
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Yer altinda dosenen kablolar i¢in hesap yonteminde yiiklenme katsayisi goz

Ontine alinir.

A,

lletken sicakhigin
deneysel egnisi

Sicaklik vukselmes: a4

i lletken sicakhigimin
kuramsal egnis

] ' | \ '
1=t 1=2t =31 1=4t t=5t
L

Yuklenme stirest t,

Sekil — 2.8. Sabit yiik akim1 altinda kablonun damar iletkeninde sicaklik
yiikselmesi

2.6.1. Zaman Degismezi

Sekil —2.8 de sicaklik artig egrisi gosterilmistir. Zaman degismezi, egri lizerinden

alinan, izin verilen son sicakliga erisme siiresinin 1/5 idir.

A6O K ,~C
- f/920 5| PASIm'] (2.44)
+“20( eb )
denirse, zaman degismezi
s 1076
r=B ”I— [s] (2.45)
y

bagintisindan hesaplanir.

Bakir iletkenler i¢in:
120 = 56x10° S/m
oo = 0,00393 1/K
¢ = 3,45x10° J/Km®
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Tablo — 2.8. Havada dosemede bakir iletken i¢in B degerleri

Izin verilen iletken sicaklig 70 °C 90 °C
B degeri [A°s/m”] 6.46 %10 9.09x10'

2.6.2. Adiabatik Sicaklik Artisi
tp yiiklenme siiresi (Ornegin, motorlarm yol alma siiresi) i¢in Is, yiiklenme akimi,

kisa devrede yiiklenme akiminin hesabinda oldugu gibi

1
l ) =5, Sy, \/% (2.46)

bagintisindan hesaplanir. Kablo, kisa siireli yiiklenmenin baslangicindan 6nce yiiklii

degil ise, iletkenin sicaklig1 ¢cevredeki hava sicakligina esittir.

| =056 =0 (2.47)

Kablo lp akimi ile 6n yiiklii ise

2
|
_ 0
,>050, =6, + 04, _SO{TJ (2.48)
y

2.6.3. Kisa Siireli Isletme

Kisa siireli isletme, Iy>ly olan sabit yiik akiminda kisa siireli ¢alismadir. Bu kisa
siire kablonun 1s1l dengeye erigmesi i¢in yeterli degil ve bunu izleyen durma 1sinin 6n

yiiklii degerine diismesini saglayacak kadar uzundur.

Kisa stireli isletmede t, > 0,5t alinarak kg, yliklenme katsayisinin hesabi igin

kullanilan bagintilardaki ardil akim ve sicaklik sekil — 8 de gosterilmigtir.
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Sekil —2.9. a) On yiiksiiz (Io= 0), b) On yiiklii (I5>0) kisa siireli isletmede
kablonun damar iletkeninde sicaklik degisimi

ks> yiiklenme katsayisi, sekil- 8a igin

(2.49)

(2.50)
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dir.

Kesintisiz siirekli isletmedeki Iy yiiklenme akimi alinarak, kisa siireli isletmede
akimin, iletkenin izin verilen sicakligi asilmamak kosuluyla tb siiresinin iizerinde
geegmesine izin verilir. Kisa siireli isletmede yliklenme akimi

2 =Ksa!y (2.51)

bagintisindan bulunur.

2.6.4. Kesintili isletme
Kesintili isletmede, periyodik olarak I, > Iy olan sabit yiik akiminda ty yiik
periyodu siiresince calisilir ve bu c¢aligmay1 durus izler. Akim ve sicaklik egrisi

sekil-2.10 da gosterilmistir.

4
A T v
% i Stirek i y Oklemme akinw
9 1, 1igm sicakhk efrisi
E
-~
=
s
g
w
L
l‘ ' | Kesintili yuklepme akirm
| | I 1gm sicakhik egrisi
|
' ' \ A ‘ ‘ ’ L} L] ' ‘
U % 100 200 300 400 500 600 700 800 900 1000 1100
- - ‘ s
- ! - Zamant
5 Bl
¥
0 100 200 W0 400 SO0 600 700 K00 900 1000 1100
' -
- ; - Jamant

Sekil-2.10. Kesintili isletmede kablonun damar iletkeninde sicaklik degisimi
Kesintili isletmede yiiklenme akimi

3 =Ky (2.52)
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Yiiklenme katsayisi

t t
_S _S
_ T _ T
P ol S o (2.53)
53 b t (%)ED

bagintilarindan hesaplanir.

Bir ¢evrim siiresinde ¢alisilan etkin siire t, ve calisilan etkin siireyle durus siiresi

toplamu ts olduguna gore bagil etkin ¢aligma siiresi
t

b
(%)te = t—.100 (2.54)
S

diir. VDE 530 da elektrik malzemeleri i¢cin normal olarak te = %15, % 25, % 40, %60

ve calisma ¢evrimi baskasi belirtilmemisse 10 dakika verilmistir.

Cok kisa siireli ¢aligma ¢evrimleri i¢in karesel ortalama deger yontemi ile

|
100
kK —_S3_ 2.55
s3] ,/(%)t (2.55)
Yy e

bagintisindan hesap yapilabilir.
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3. YAKINLIK ETKISININ HESABI

3.1 GIRIS

Bir iletkenden biiyiik AA akimlar akarken, akim iletkenin kesit alanina diizgiin olarak
dagilmaz. Bu durum, "deri etkisi" ve "yakinlik etkisi" olarak tanimlanan iki bagimsiz

olaydan kaynaklanir.

Dogru akimla yapilan iletimde ise, akim iletken kesitine diizgiin bir sekilde dagilir.
Dagitim ve iletim hatlarinda kullanilan 50-60 Hz gibi algak frekanslarda iletkenin dogru
ve alternatif akim direncleri arasinda biiylik bir fark yoktur. Frekansin ve kesitin
bliylimesi ile bu durum degisir ve iletkenin alternatif akim direnci, dogru akim

direncinden biiyiik degerlere ulagir.

Kablo sistemlerinde iletkenlerin birbirine yakin olmast sonucu akimda diger
faktorlerden dolayr meydana gelen (deri etkisi, sicaklifin artmasi vs.) diisiis daha da
fazlalasir. Yakin civarda baska iletkenler varoldugu zaman, diizensiz akim dagilimindan
dolay1 iletken direncinde artis meydana gelir. Bunun nedeni yakinlik (proximity) etkisi
diger bir deyisle etraftaki diger akim tasiyan iletkenlerdir. [7] Bu durumda iletken
kendisinden gecen akimimn meydana getirdigi alan i¢inde kalacagi gibi komsu
iletkenlerin varlig1 nedeniyle de bir alana maruz kalacaktir. Komsu iletkenlerin etkisiyle
olusan bu alanin iletkende meydana getirecegi self endiiksiyon elektromotor kuvveti
(emk), iletkenden gegen akimi zayiflatacak yonde bir akim akmasina neden olur. Bu
nedenle iletken kesitindeki akim dagilimi, deri olayindaki bozulmaya ek olarak yeniden

bozulur.

Yakimlik etkisi, diisiik akim degerleri tasiyan, kiiciik ¢aptaki iletkenler i¢in ihmal
edilebilir. Daha genis c¢aptaki iletkenler igin artan bir oneme sahiptir ve iletkenler
tasarlanirken teknik ve ekonomik nedenlerden dolayr yakinhik etkisinin minimize

edilmesi arzu edilmektedir.
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fletkenin tel ¢api, frekans ve &ziletkenligin artmasiyla yakmlik etkisi de artmakta
ancak iletkenler arasindaki agiklifin artmasiyla azalmaktadir. Yakinhik etkisi c¢ok
damarli kablolarda ozellikle biiyiik capli iletkenlerin kullanildigi durumda dikkate

almmalidir.
3.2 iIKi DAMARLI KABLOLAR ILE IKi TEK DAMARLI KABLOLAR ICIN
YAKINLIK ETKiSI FAKTORU, y,

Yakinlik etkisi faktori,

4 2
X
Yp :—p4(d_cj x 2,9 (3.2)
192+ 08X S

formiilu ile verilir.
Burada;

8 , 7

Xp degeri 2,8’1 asmamak kosuluyla yukaridaki formiil dogrudur ve bu nedenle

uygulamadaki durumlarin ¢goguna uygulanir.

3.3 UC DAMARLI KABLOLAR ILE UC TEK DAMARLI KABLOLAR iCiN
YAKINLIK ETKiSI FAKTORU, y,

3.3.1 Daire Kaesitli iletkenli Kablolar

Yakinlik etkisi faktori,

4 2 2
X
v :—p4(d_0j 0,312(d_CJ N 1’18 (3.3)
192+08X S S Xp
4 +0,27
192+0,8X

formuli ile verilir.
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Burada;

8af . 7

Yassi1 bigimli kablolarda s, bitisik fazlar arasindaki bosluktur. Bitisik fazlar arasindaki

bosluk esit olmadiginda aradaki uzaklik, s = /s, xs, olarak alinmalidir.

Xp degeri 2,8’ agsmamak kosuluyla yukaridaki formiil dogrudur ve bu nedenle

uygulamadaki durumlarin ¢oguna uygulanir.

Tablo 3.1 Yakinlik Etkisinin k,, Katsayilari i¢in Bakir Iletkenlerde Genel Olarak izin
Verilen deneyimsel Degerler

iletkenin Tipi Kuruve gggfge“ Olup kp
Yuvarlak, cok telli Evet 0.8
Yuvarlak, ¢ok telli Hayir 1
Yuvarlak, sikistirilmis Evet 0.8
Yuvarlak, sikigtirilmis Hayir 1
Yuvarlak, daire bi¢imi parcali 0.37
Ortasi bos, helis bi¢cimli ¢ok telli Evet 0.8
Daire dilimi bigimli Evet 0.8
Daire dilimi bigimli Hayir 1
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4. SONUCLAR VE ONERILER

Tezin konusunu olusturan yliksek gerilim kablolarinda yakinlik etksinin incelenmesi
icin iki farkli kablo tipinden yaralanildi. Bu kablolar daha oncede belirtildigi {lizere
5.8/10 kV NYSY ve 5.8/10 kV NYSEYFGDY tipi kablolardir. 5.8/10 kV NYSY tipi
kablo igin ii¢ degisik désenme kosulu ( iki tek damarli kablo yanyana, ii¢ tek damarl
kablo yanyana ve ii¢ tek damarli kablonun iicgen tertip dosenmesi) ve 5.8/10 kV
NYSEYFGbY olmak iizere dort farkli kablo konfiglirasyonu icin yakinlik etkisi
hesaplar1 yapildi ve zayiflatma faktoreleri belirlendi. Tiim bu kablo tiirleri igin ortak
kesit 95 mm? olarak kabul edilidi.

150 mm? nin altindaki kesit ¢aplar1 i¢in yakinlik etkisi ihmal edilebilir. Bu tezde 150
mm? altindaki kesitlerde yakinlik etkisi incelenerek yakinlik etkisinin neden ihmal

edilebilecegi gosterilmistir.

Yakilik etkisinin hesabinda, yakinlik etkisini dolayli veya dogrudan etkileyen ii¢
degiskenden yararlanildi. Bunlar sirastyla sicaklik (°C), frakans (Hz) ve kablo eksenleri
arasindaki uzakliktir (mm). Sicaklik, yakinlik etkisini dolayli olarak etkileyen bir
degiskendir ¢iinkii yakinlik etkisinin hesabinda dogrudan kullanilmaz. Sicaklik, DA
direncini etkileyen 6nemli bir faktordiir ve DA akim direnci ile dogru orantili olarak
degisir. DA direncinin yakinlik hesabinda kullanilmasi ise sicakligin dolayli bir etken
oldugunu gostermektedir. Sonug olarak sicakligin artmasi1 DA direncini arttirmakta ve

DA direncinde ki bu artigta yakinlik etkisini azaltmaktadir.

Frekans ve kablo eksenleri arasindaki uzaklik ise yakinlik etkisini dogrudan etkileyen
degiskenleri olusturmaktadir. Frekans yakinlik etkisi ile dogru orantili, kablo eksenleri
arasindaki uzaklik ise yakinlik etkisi ile ters orantili degismektedir. Bahsedilen tiim bu

degisimler tezde sayisal ornekler ile desteklenmistir.

Tezde amaclanan diger bir konuda hesaplanan yakinlik etkisi faktorleri ile AA

direnglerinin elde edilmesi ve bu sayede zayiflatma faktorii hesaplamalarina olanak
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saglamaktir. Bu amagla 20°C’ de elde edilen AA direngleri baz degerler olarak kabul
edildi ve diger sicakliklar icin elde edilen degerler ile zayiflatma faktorleri belirlendi.
Daha o6ncede bahsedildigi iizere sicaklik artist DA direncini arttirmaktadir ve bu artig
dogal olarak AA direncine yansimaktadir. Zayiflatma faktorleri i¢in elde edilen
tablolarda yiiksek sicakliklarda zayiflatma etkisinin daha fazla oldugu goriilmektedir.
Bunun nedeni ise yakinlik etkisinin azalmasina ragmen DA direncinin artig1 karsisinda

bu azalmanin etikisiz kalmasidir.

Tezin son boliimiinde ise diger kesit biyiikliikleri olan 50 mm? ve 150 mm? i¢in
20 °C ve 50 Hz’ de elde edilen degerler, 95 mm? icin yine 20 °C ve 50 Hz’ de elde
edilen degerler ile karsilastirildi. Bu karsilastirmalar iki kablo tipi ve dort farkli kablo
konfigiirasyonu i¢in yapildi. Kesitin kii¢iilmesi durumunda DA direnci artmakta, kesitin
biiyiimesi durumunda ise azalmaktadir. Yakinlik etkisi ise kesitin boyutu ile ters orantili
olarak degismektedir. Bu karsilagtirmada 95 mm? i¢in elde edilen biiyiiliikkler baz
degerler olarak se¢ildi ve diger kesitlerde elde edilen AA direnglerinin bu degerlere
oran1 zayiflatma faktorii olarak kabul edildi. Elde edilen hesaplar sonucu, kesit
boyutunun kiiciilmesi yakinlik etkisini azaltmakta ancak bu diisiis kesitin kiigiilmesi ile

artan diren¢ yaninda etkisiz kalmakta ve zayiflamaya neden olmaktadir.

Tezde yakinlik etkisi i¢in verilen amprik formiillerin, sayisal ve deneysel analizi
yapilarak yakinlik etkisinin kablolar {izerindeki manyetik etkisi arastirilabilir. Bu
analizleri yapan kisinin 6zellikle manyetik alan etkisi i¢cin Bessel fonksiyonlarina hakim
olmast yararli olacaktir. Ciinkii yakinlik etkisinin bir sonucu olan manyetik alan
etkilerini incelemek icin yukarida bahsedilen Bessel fonksiyonlarina ihtiya¢ vardir.
Ayrica pratikteki durumlar i¢in manyetik alani azaltmak amaciyla kablo eksenleri
arasindaki acikligin yeterli seviyede birakilmasi1 ve kablolarin arasina manyetik panolar
konulmasi tavsiye edilir. Sayisal analiz icin sayial ¢oziimleme proglamlar1 (MATLAB,
VISSIM vs.) kullanilmasi yararli olacaktir. Konunun deneysel olarak incelenmesi
durumunda birbirine yakin iletkenlerin deney ortaminda gesitli sicakliklar i¢in direngleri

oOlciilerek, tezde elde edilen zayiflatma faktdrlerini elde etmek miimkiindiir.

Kesit boytunun biiyiimesi yakinlik etkisini arttirmaktadir. Ancak bu durum 150 mm?

den biiyiik ¢aptaki iletkenler i¢in daha 6nem kazanmaktadir. 150 mm? den kiiciik kesitli
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iletkenler icin kesitin artmast durumunda ger¢eklesen direngteki diisiis karsisinda
yakinlik etkisinin artmasi ihmal edilebilecek diizeyde kalir. Bu yiizden 150 mm? nin

altindaki kesit ¢aplari i¢in yakinlik etkisi ihmal edilebilir.
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517

EKA

5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek damarh iki Kablonun Yanyana Désenmesi

Sicaklik ve frakans sabit, kablo eksenleri arasindaki uzakhk degisken

X, ifadesinin hesabinda kullanilan k;, degeri tablo 3.1 den 0.8 olarak belirlenmistir.

Tablo A.1. 6 = 20°C ve =50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Raa N[ f(H2) X, s(mm) Yo Raa Zayiflatma faktorii
20 0.193 |[1] 50 [0.339152558 | 30 | 0.000687495 | 0.193132687 1
40 | 0.000386716 | 0.193074636 1
50 | 0.000247498 | 0.193047767 1
60 | 0.000171874 | 0.193033172 1
70 | 0.000126275 | 0.193024371 1
80 | 9.6679E-05 | 0.193018659 1
100 | 6.18746E-05 | 0.193011942 1
120 | 4.29685E-05 | 0.193008293 1




SN
(2]

Tablo A.2. 6 = 30°C ve =50 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
30 0.2005849 |1| 50 | 0.313988139 | 30 | 0.000636551 | 0.200712583 0.962235073
40 | 0.00035806 | 0.200656721 0.962213649
50 | 0.000229158 | 0.200630866 0.962203729
60 | 0.000159138 | 0.200616821 0.962198339
70 | 0.000116918 | 0.200608352 0.962195089
80 | 8.9515E-05 | 0.200602855 0.962192979
100 | 5.72896E-05 | 0.200596391 0.962190498
120 | 3.97845E-05 | 0.20059288 0.96218915
Tablo A.3. 6 = 60°C ve f=50 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
60 0.2233396 |1| 50 | 0.253266791 | 30 | 0.00051358 | 0.223454303 0.864305069
40 | 0.000288889 | 0.22340412 0.86423937
50 |0.000184889 | 0.223380893 0.864208951
60 | 0.000128395 | 0.223368276 0.864192424
70 | 9.4331E-05 | 0.223360668 0.864182458
80 | 7.22222E-05 | 0.22335573 0.86417599
100 | 4.62222E-05 | 0.223349923 0.864168382
120 | 3.20988E-05 | 0.223346769 0.864164249




Ly

Tablo A.4. 6 =90°C ve =50 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
90 0.2460943 |1| 50 | 0.208596302 | 30 | 0.000423075 | 0.246198416 0.7844595
40 | 0.00023798 | 0.246152865 0.784368835
50 | 0.000152307 | 0.246131782 0.784326858
60 | 0.000105769 | 0.246120329 0.784304053
70 | 7.77076E-05 | 0.246113423 0.784290301
80 | 5.94949E-05 | 0.246108941 0.784281376
100 | 3.80767E-05 | 0.24610367 0.784270878
120 | 2.64422E-05 | 0.246100807 0.784265176
Tablo A.5. 6 = 120°C ve =50 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N[ f(H2) Xp' s(mm) Yo Raa Zayiflatma faktorii
120 0.268849 (1| 50 | 0.174780454 | 30 | 0.00035454 | 0.268944318 0.718114026
40 | 0.000199428 | 0.268902616 0.718009512
50 | 0.000127634 | 0.268883314 0.717961126
60 | 8.86349E-05 | 0.268872829 0.71793484
70 | 6.51195E-05 | 0.268866507 0.717918989
80 | 4.98571E-05 | 0.268862404 0.7179087
100 | 3.19086E-05 | 0.268857579 0.717896601
120 | 2.21587E-05 | 0.268854957 0.717890028




Tablo A.6. 6 = 20°C ve =150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
20 0.193 |3| 150 | 3.052373022 | 30 | 0.006118387 | 0.194180849 1
40 | 0.003441593 | 0.193664227 1
50 | 0.002202619 | 0.193425106 1
60 | 0.001529597 | 0.193295212 1
70 | 0.001123785 | 0.193216891 1
80 | 0.000860398 | 0.193166057 1
100 | 0.000550655 | 0.193106276 1
120 | 0.000382399 | 0.193073803 1
Tablo A.7. 6 = 30°C ve =150 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
30 0.2005849 3| 150 | 2.825893249 | 30 | 0.005669699 | 0.201722156 0.962615375
40 | 0.003189206 | 0.201224606 0.962428158
50 | 0.002041092 | 0.200994312 0.96234119
60 | 0.001417425 | 0.200869214 0.962293865
70 | 0.001041373 | 0.200793784 0.9622653
80 | 0.000797301 | 0.200744827 0.962246749
100 | 0.000510273 | 0.200687253 0.962224922
120 | 0.000354356 | 0.200655978 0.96221306




Tablo A.8. 6 =60°C ve =150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
60 0.2233396 3| 150 | 2.279401116 | 30 | 0.004583566 | 0.224363292 0.865475128
40 | 0.002578256 | 0.223915427 0.864898995
50 | 0.001650084 | 0.223708129 0.864631546
60 | 0.001145892 | 0.223595523 0.864486058
70 | 0.000841879 | 0.223527625 0.864398262
80 | 0.000644564 | 0.223483557 0.864341251
100 | 0.000412521 | 0.223431732 0.864274176
120 | 0.000286473 | 0.223403581 0.864237728
Tablo A.9. 6 = 90°C ve =150 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
90 0.2460943 |3| 150 | 1.87736672 | 30 | 0.003781404 | 0.247024882 0.786078095
40 | 0.00212704 | 0.246617752 0.785280968
50 | 0.001361306 | 0.24642931 0.784911121
60 | 0.000945351 | 0.246326946 0.784709979
70 | 0.000694544 | 0.246265223 0.784588616
80 | 0.00053176 | 0.246225163 0.784509814
100 | 0.000340326 | 0.246178052 0.78441711
120 | 0.000236338 | 0.246152461 0.784366737




Tablo A.10. 6 = 120°C ve =150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
120 0.268849 |3| 150 | 1.57302409 | 30 | 0.003172387 | 0.269701893 0.719983262
40 | 0.001784468 | 0.269328752 0.71906258
50 | 0.001142059 | 0.269156042 0.718635571
60 | 0.000793097 | 0.269062223 0.718403386
70 | 0.000582683 | 0.269005654 0.718263307
80 | 0.000446117 | 0.268968938 0.718172359
100 | 0.000285515 | 0.26892576 0.718065373
120 | 0.000198274 | 0.268902306 0.718007242
Tablo A.11. 6 = 20°C ve =250 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
20 0.193 |5| 250 | 8.47881395 | 30 | 0.016624361 | 0.196208502 1
40 | 0.009351203 | 0.194804782 1
50 | 0.00598477 | 0.194155061 1
60 | 0.00415609 | 0.193802125 1
70 | 0.003053454 | 0.193589317 1
80 | 0.002337801 | 0.193451196 1
100 | 0.001496193 | 0.193288765 1
120 | 0.001039023 | 0.193200531 1




Tablo A.12. 6 = 30°C ve =250 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
30 0.2005849 |5| 250 | 7.849703469 | 30 | 0.015429934 | 0.203679912 0.963317884
40 | 0.008679338 | 0.202325844 0.962826984
50 | 0.005554776 | 0.201699104 0.962597535
60 | 0.003857484 | 0.201358653 0.962472298
70 | 0.00283407 | 0.201153372 0.962396579
80 | 0.002169834 | 0.201020136 0.962347352
100 | 0.001388694 | 0.200863451 0.962289377
120 | 0.000964371 | 0.200778338 0.962257846
Tablo A.13. 6 = 60°C ve =250 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
60 0.2233396 |5| 250 |6.331669766 | 30 | 0.012522678 | 0.22613641 0.867655508
40 | 0.007044007 | 0.224912806 0.866134686
50 | 0.004508164 | 0.224346452 0.865425146
60 | 0.00313067 | 0.224038803 0.865038213
70 | 0.002300084 | 0.2238533 0.864804391
80 | 0.001761002 | 0.223732901 0.864652424
100 | 0.001127041 | 0.223591313 0.864473501
120 | 0.000782667 | 0.223514401 0.864376214




Tablo A.14. 6 = 90°C ve =250 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
90 0.2460943 |5| 250 | 5.214907557 | 30 | 0.010360936 | 0.248644067 0.789113949
40 | 0.005828026 | 0.247528544 0.786999265
50 | 0.003729937 | 0.247012216 0.786014002
60 | 0.002590234 | 0.246731742 0.785477069
70 | 0.001903029 | 0.246562625 0.785152725
80 | 0.001457007 | 0.246452861 0.784941975
100 | 0.000932484 | 0.246323779 0.784693893
120 | 0.000647558 | 0.24625366 0.784559023
Tablo A.15. 6 = 120°C ve =250 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
120 0.268849 |5| 250 | 4.369511361 | 30 | 0.008711342 | 0.271191036 0.723506591
40 | 0.00490013 | 0.270166395 0.721054823
50 | 0.003136083 | 0.269692133 0.719913698
60 | 0.002177836 | 0.269434509 0.719292143
70 | 0.001600042 | 0.26927917 0.718916791
80 | 0.001225033 | 0.269178349 0.718672941
100 | 0.000784021 | 0.269059783 0.71838594
120 | 0.000544459 | 0.268995377 0.718229931




Tablo A.16. 6 = 20°C ve =350 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
20 0.193 |7| 350 | 16.61847534 | 30 | 0.031550227 | 0.199089194 1
40 | 0.017747002 | 0.196425171 1
50 |0.011358082 | 0.19519211 1
60 | 0.007887557 | 0.194522298 1
70 | 0.00579494 | 0.194118423 1
80 | 0.004436751 | 0.193856293 1
100 | 0.00283952 | 0.193548027 1
120 | 0.001971889 | 0.193380575 1
Tablo A.17. 6 = 30°C ve =350 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
30 0.2005849 |7| 350 | 15.3854188 | 30 | 0.029350294 | 0.206472126 0.964242476
40 | 0.01650954 | 0.203896464 0.963357418
50 | 0.010566106 | 0.202704301 0.962940147
60 | 0.007337573 | 0.202056706 0.962711418
70 | 0.00539087 | 0.201666227 0.962572792
80 | 0.004127385 | 0.201412791 0.96248253
100 | 0.002641526 | 0.20111475 0.962376092
120 | 0.001834393 | 0.200952852 0.962318141




Tablo A.18. 6 = 60°C ve =350 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
60 0.2233396 |7| 350 | 12.41007274 | 30 | 0.023953384 | 0.228689339 0.870566133
40 | 0.013473778 | 0.226348828 0.86779849
50 | 0.008623218 | 0.225265506 0.866497997
60 | 0.005988346 | 0.224677035 0.865786299
70 | 0.004399601 | 0.224322205 0.865355363
80 | 0.003368445 | 0.224091907 0.865074939
100 | 0.002155805 | 0.223821077 0.864744422
120 | 0.001497086 | 0.223673959 0.864564546
Tablo A.19. 6 = 90°C ve =350 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
90 0.2460943 |7| 350 | 10.22121881 | 30 | 0.019901132 | 0.250991855 0.793209778
40 |0.011194387 | 0.248849175 0.789334229
50 | 0.007164407 | 0.24785742 0.787517718
60 | 0.004975283 | 0.247318689 0.786524866
70 | 0.00365531 | 0.246993851 0.785924113
80 | 0.002798597 | 0.246783019 0.785533356
100 | 0.001791102 | 0.24653508 0.78507297
120 | 0.001243821 | 0.246400397 0.784822495




Tablo A.20. 6 = 120°C ve =350 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
120 0.268849 |7| 350 | 8.564242267 | 30 | 0.016786089 | 0.273361923 0.728298921
40 | 0.009442175 | 0.271387519 0.723781152
50 | 0.006042992 | 0.270473652 0.721667741
60 | 0.004196522 | 0.269977231 0.720513718
70 | 0.003083159 | 0.269677904 0.719815826
80 | 0.002360544 | 0.26948363 0.719362037
100 | 0.001510748 | 0.269255163 0.718827543
120 | 0.001049131 | 0.269131058 0.718536821
Tablo A.21. 6 = 20°C ve =450 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
20 0.193 |9| 450 | 27.4713572 | 30 | 0.050038244 | 0.202657381 1
40 | 0.028146512 | 0.198432277 1
50 | 0.018013768 | 0.196476657 1
60 | 0.012509561 | 0.195414345 1
70 | 0.009190698 | 0.194773805 1
80 | 0.007036628 | 0.194358069 1
100 | 0.004503442 | 0.193869164 1
120 | 0.00312739 | 0.193603586 1




a1
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Tablo A.22. 6 = 30°C ve =450 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
30 0.2005849 |9| 450 | 25.43303924 | 30 | 0.046681253 | 0.209948455 0.965272079
40 | 0.026258205 | 0.205851899 0.963956502
50 | 0.016805251 | 0.20395578 0.963329686
60 | 0.011670313 | 0.202925789 0.962984284
70 | 0.008574108 | 0.202304737 0.962774318
80 | 0.006564551 | 0.20190165 0.96263735
100 | 0.004201313 | 0.20142762 0.962475575
120 | 0.002917578 | 0.201170122 0.962387378
Tablo A.23. 6 = 60°C ve =450 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
60 0.2233396 |9| 450 | 20.51461004 | 30 | 0.038364576 | 0.231907929 0.873869996
40 | 0.021580074 | 0.228159285 0.869709408
50 |0.013811247 | 0.226424198 0.867737011
60 | 0.009591144 | 0.225481682 0.866652862
70 | 0.007046555 | 0.224913375 0.865994763
80 | 0.005395019 | 0.224544521 0.865565849
100 | 0.003452812 | 0.22411075 0.86505964
120 | 0.002397786 | 0.223875121 0.864783839




Tablo A.24. 6 = 90°C ve =450 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N| f (Hz) Xp4 s(mm) Yp Raa Zayiflatma faktorii
90 0.2460943 |9| 450 | 16.89630048 | 30 | 0.032042987 | 0.253979897 0.797926859
40 | 0.01802418 | 0.250529948 0.792050126
50 | 0.011535475 | 0.248933115 0.789274892
60 | 0.008010747 | 0.248065699 0.787752382
70 | 0.005885447 | 0.247542675 0.786829199
80 | 0.004506045 | 0.247203212 0.786227928
100 | 0.002883869 | 0.246804004 0.785518717
120 | 0.002002687 | 0.24658715 0.785132504
Tablo A.25. 6 = 120°C ve =450 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) Raa N| f (Hz) X, s(mm) Yo Raa Zayiflatma faktorii
120 0.268849 |9| 450 | 14.15721681 | 30 | 0.027137802 | 0.276144971 0.733880398
40 | 0.015265013 | 0.272952984 0.726983359
50 | 0.009769609 | 0.271475549 0.723736106
60 | 0.00678445 | 0.270672993 0.721957308
70 | 0.004984494 | 0.270189076 0.720879642
80 | 0.003816253 | 0.269874996 0.720178128
100 | 0.002442402 | 0.269505637 0.719351054
120 | 0.001696113 | 0.269304998 0.718900829




Tablo A.26. 6 = 20°C ve =550 Hz igin zayiflatma faktorleri

Sicaklik (°C) Rda N | f(H2) Xp4 s(mm) Yp Raa Zayiflatma faktorii
20 0.193 |11| 550 | 41.03745952 | 30 | 0.071140266 | 0.206730071 1
40 | 0.040016399 | 0.200723165 1
50 | 0.025610496 | 0.197942826 1
60 | 0.017785066 | 0.196432518 1
70 | 0.013066579 | 0.19552185 1
80 0.0100041 | 0.194930791 1
100 | 0.006402624 | 0.194235706 1
120 | 0.004446267 | 0.193858129 1
Tablo A.27. 6 = 30°C ve =550 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N | f(Hz) X, s(mm) Yp Raa Zayiflatma faktorii
30 0.2005849 (11| 550 | 37.99256479 | 30 | 0.066583199 | 0.213940484 0.966297108
40 | 0.037453049 | 0.208097416 0.964563466
50 |0.023969952 | 0.20539291 0.963727644
60 0.0166458 | 0.203923796 0.963264325
70 | 0.012229567 | 0.203037967 0.962981718
80 | 0.009363262 | 0.202463029 0.962796972
100 | 0.005992488 | 0.201786903 0.962578363
120 | 0.00416145 | 0.201419624 0.962458998




Tablo A.28. 6 = 60°C ve =550 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N | f(H2) Xp4 s(mm) Yp Raa Zayiflatma faktorii
60 0.2233396 (11| 550 | 30.64528167 | 30 | 0.055164843 | 0.235660094 0.877238347
40 | 0.031030224 | 0.230269878 0.871686592
50 |0.019859343 | 0.227774978 0.869027966
60 | 0.013791211 | 0.226419723 0.867559216
70 | 0.010132318 | 0.225602548 0.866665078
80 | 0.007757556 | 0.225072169 0.866081274
100 | 0.004964836 | 0.224448444 0.86539119
120 | 0.003447803 | 0.224109631 0.865014719
Tablo A.29. 6 = 90°C ve =550 Hz igin zayiflatma faktorleri
Sicaklik (°C) Raa N | f(Hz) X, s(mm) Yp Raa Zayiflatma faktorii
90 0.2460943 |11| 550 | 25.24015257 | 30 | 0.046360908 | 0.257503455 0.802824456
40 | 0.026078011 | 0.25251195 0.794905608
50 |0.016689927 | 0.250201596 0.791133346
60 | 0.011590227 | 0.248946589 0.789054868
70 | 0.008515269 | 0.248189859 0.787791453
80 | 0.006519503 | 0.247698712 0.786967317
100 | 0.004172482 | 0.247121124 0.785993942
120 | 0.002897557 | 0.246807372 0.785463286




09

Tablo A.30. 6 = 120°C ve =550 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) Rda N | f(H2) Xp4 s(mm) Yp Raa Zayiflatma faktorii
120 0.268849 |11| 550 | 21.14843499 | 30 | 0.039453908 | 0.279456144 0.739758548
40 | 0.022192823 | 0.274815518 0.730392396
50 | 0.014203407 | 0.272667572 0.725949274
60 | 0.009863477 | 0.271500786 0.723506258
70 | 0.007246636 | 0.270797251 0.722023023
80 | 0.005548206 | 0.27034063 0.721056215
100 | 0.003550852 | 0.269803643 0.719915062
120 | 0.002465869 | 0.269511946 0.719293271
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Sekil A.1 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda 20°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile

degisimi
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Sekil A.2 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda 30°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi



€9

0.06 -

0.05 60 derece
— =50 Hz
00 | — =150 Hz
f=250 Hz
f=350 Hz
> 003 | — f=450 Hz
> — =550 Hz
0.02
0.01 -
0 \

s[mm]

Sekil A.3 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda 60°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil A.4 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f= 50 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil A.5 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f= 150 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil A.6 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f=250 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek Damarh iki Kablonun Yanyana Désenmesi

Sicaklik ve kablo eksenleri arasindaki uzakhik sabit, frekans degisken

Xp ifadesinin hesabinda kullanilan k, degeri tablo 3.1” den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direngleri baz

degerler olarak kabul edilmistir.

Tablo B.1. 6 = 20°C ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 30 | 0.000687495 | 0.193132687 1
3| 150 | 3.052373022 0.006118387 | 0.194180849 1
5| 250 | 8.47881395 0.016624361 | 0.196208502 1
7| 350 | 16.61847534 0.031550227 | 0.199089194 1
9| 450 | 27.4713572 0.050038244 | 0.202657381 1
11| 550 | 41.03745952 0.071140266 | 0.206730071 1
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Tablo B.2. 6 = 30°C ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 30 | 0.000636551 | 0.200712583 0.962235073
3| 150 | 2.825893249 0.005669699 | 0.201722156 0.962615375
5| 250 | 7.849703469 0.015429934 | 0.203679912 0.963317884
7| 350 | 15.3854188 0.029350294 | 0.206472126 0.964242476
9 | 450 | 25.43303924 0.046681253 | 0.209948455 0.965272079
11| 550 | 37.99256479 0.066583199 | 0.213940484 0.966297108
Tablo B.3. 6 = 60°C ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 30 | 0.00051358 | 0.223454303 0.864305069
3| 150 | 2.279401116 0.004583566 | 0.224363292 0.865475128
5| 250 | 6.331669766 0.012522678 | 0.22613641 0.867655508
7 | 350 | 12.41007274 0.023953384 | 0.228689339 0.870566133
9| 450 | 20.51461004 0.038364576 | 0.231907929 0.873869996
11| 550 | 30.64528167 0.055164843 | 0.235660094 0.877238347
Tablo B.4. 6 = 90°C ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 30 | 0.000423075 | 0.246198416 0.7844595
3| 150 | 1.87736672 0.003781404 | 0.247024882 0.786078095
5| 250 | 5.214907557 0.010360936 | 0.248644067 0.789113949
7| 350 | 10.22121881 0.019901132 | 0.250991855 0.793209778
9| 450 | 16.89630048 0.032042987 | 0.253979897 0.797926859
11| 550 | 25.24015257 0.046360908 | 0.257503455 0.802824456
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Tablo B.5. 6 = 120°C ve s=30 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 30 | 0.00035454 | 0.268944318 0.718114026
3| 150 | 1.57302409 0.003172387 | 0.269701893 0.719983262
5| 250 | 4.369511361 0.008711342 | 0.271191036 0.723506591
7| 350 | 8.564242267 0.016786089 | 0.273361923 0.728298921
9| 450 | 14.15721681 0.027137802 | 0.276144971 0.733880398
11| 550 | 21.14843499 0.039453908 | 0.279456144 0.739758548
Tablo B.6. 6 = 20°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 40 | 0.000386716 | 0.193074636 1
3| 150 | 3.052373022 0.003441593 | 0.193664227 1
5| 250 | 8.47881395 0.009351203 | 0.194804782 1
7| 350 | 16.61847534 0.017747002 | 0.196425171 1
9| 450 | 27.4713572 0.028146512 | 0.198432277 1
11| 550 | 41.03745952 0.040016399 | 0.200723165 1
Tablo B.7. 6 = 30°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 40 | 0.00035806 | 0.200656721 0.962213649
3| 150 | 2.825893249 0.003189206 | 0.201224606 0.962428158
5| 250 | 7.849703469 0.008679338 | 0.202325844 0.962826984
7| 350 | 15.3854188 0.01650954 | 0.203896464 0.963357418
9| 450 | 25.43303924 0.026258205 | 0.205851899 0.963956502
11| 550 | 37.99256479 0.037453049 | 0.208097416 0.964563466
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Tablo B.8. 6 = 60°C ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 40 | 0.000288889 | 0.22340412 0.86423937
3| 150 | 2.279401116 0.002578256 | 0.223915427 0.864898995
5| 250 | 6.331669766 0.007044007 | 0.224912806 0.866134686
7| 350 | 12.41007274 0.013473778 | 0.226348828 0.86779849
9| 450 | 20.51461004 0.021580074 | 0.228159285 0.869709408
11| 550 | 30.64528167 0.031030224 | 0.230269878 0.871686592
Tablo B.9. 6 = 90°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 40 | 0.00023798 | 0.246152865 0.784368835
3| 150 | 1.87736672 0.00212704 | 0.246617752 0.785280968
5| 250 | 5.214907557 0.005828026 | 0.247528544 0.786999265
7| 350 | 10.22121881 0.011194387 | 0.248849175 0.789334229
9| 450 | 16.89630048 0.01802418 | 0.250529948 0.792050126
11| 550 | 25.24015257 0.026078011 | 0.25251195 0.794905608
Tablo B.10. 6 = 120°C ve s=40 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 | 0.174780454 | 40 | 0.000199428 | 0.268902616 0.718009512
3| 150 | 1.57302409 0.001784468 | 0.269328752 0.71906258
5| 250 | 4.369511361 0.00490013 | 0.270166395 0.721054823
7 | 350 | 8.564242267 0.009442175 | 0.271387519 0.723781152
9| 450 | 14.15721681 0.015265013 | 0.272952984 0.726983359
11| 550 | 21.14843499 0.022192823 | 0.274815518 0.730392396
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Tablo B.11. 6 = 20°C ve s=50 mm igin zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 50 | 0.000247498 | 0.193047767 1
3| 150 | 3.052373022 0.002202619 | 0.193425106 1
5| 250 | 8.47881395 0.00598477 | 0.194155061 1
7| 350 | 16.61847534 0.011358082 | 0.19519211 1
9| 450 | 27.4713572 0.018013768 | 0.196476657 1
11| 550 | 41.03745952 0.025610496 | 0.197942826 1
Tablo B.12. 6 = 30°C ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 50 | 0.000229158 | 0.200630866 0.962203729
3| 150 | 2.825893249 0.002041092 | 0.200994312 0.96234119
5| 250 | 7.849703469 0.005554776 | 0.201699104 0.962597535
7| 350 | 15.3854188 0.010566106 | 0.202704301 0.962940147
9 | 450 | 25.43303924 0.016805251 | 0.20395578 0.963329686
11| 550 | 37.99256479 0.023969952 | 0.20539291 0.963727644
Tablo B.13. 6 = 60°C ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 50 | 0.000184889 | 0.223380893 0.864208951
3| 150 | 2.279401116 0.001650084 | 0.223708129 0.864631546
5| 250 | 6.331669766 0.004508164 | 0.224346452 0.865425146
7 | 350 | 12.41007274 0.008623218 | 0.225265506 0.866497997
9| 450 | 20.51461004 0.013811247 | 0.226424198 0.867737011
11| 550 | 30.64528167 0.019859343 | 0.227774978 0.869027966
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Tablo B.14. 6 = 90°C ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 |0.208596302 | 50 | 0.000152307 | 0.246131782 0.784326858
3| 150 | 1.87736672 0.001361306 | 0.24642931 0.784911121
5| 250 | 5.214907557 0.003729937 | 0.247012216 0.786014002
7| 350 | 10.22121881 0.007164407 | 0.24785742 0.787517718
9| 450 | 16.89630048 0.011535475 | 0.248933115 0.789274892
11| 550 | 25.24015257 0.016689927 | 0.250201596 0.791133346
Tablo B.15. 6 = 120°C ve s=50 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 50 | 0.000127634 | 0.268883314 0.717961126
3| 150 | 1.57302409 0.001142059 | 0.269156042 0.718635571
5| 250 | 4.369511361 0.003136083 | 0.269692133 0.719913698
7 | 350 | 8.564242267 0.006042992 | 0.270473652 0.721667741
9| 450 | 14.15721681 0.009769609 | 0.271475549 0.723736106
11| 550 | 21.14843499 0.014203407 | 0.272667572 0.725949274
Tablo B.16. 6 = 20°C ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 60 | 0.000171874 | 0.193033172 1
3| 150 | 3.052373022 0.001529597 | 0.193295212 1
5| 250 | 8.47881395 0.00415609 | 0.193802125 1
7| 350 | 16.61847534 0.007887557 | 0.194522298 1
9| 450 | 27.4713572 0.012509561 | 0.195414345 1
11| 550 | 41.03745952 0.017785066 | 0.196432518 1
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Tablo B.17. 6 = 30°C ve s=60 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 60 | 0.000159138 | 0.200616821 0.962198339
3| 150 | 2.825893249 0.001417425 | 0.200869214 0.962293865
5| 250 | 7.849703469 0.003857484 | 0.201358653 0.962472298
7| 350 | 15.3854188 0.007337573 | 0.202056706 0.962711418
9 | 450 | 25.43303924 0.011670313 | 0.202925789 0.962984284
11| 550 | 37.99256479 0.0166458 | 0.203923796 0.963264325
Tablo B.18. 6 = 60°C ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 60 | 0.000128395 | 0.223368276 0.864192424
3| 150 | 2.279401116 0.001145892 | 0.223595523 0.864486058
5| 250 | 6.331669766 0.00313067 | 0.224038803 0.865038213
7 | 350 | 12.41007274 0.005988346 | 0.224677035 0.865786299
9| 450 | 20.51461004 0.009591144 | 0.225481682 0.866652862
11| 550 | 30.64528167 0.013791211 | 0.226419723 0.867559216
Tablo B.19. 6 = 90°C ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 60 | 0.000105769 | 0.246120329 0.784304053
3| 150 | 1.87736672 0.000945351 | 0.246326946 0.784709979
5| 250 | 5.214907557 0.002590234 | 0.246731742 0.785477069
7| 350 | 10.22121881 0.004975283 | 0.247318689 0.786524866
9| 450 | 16.89630048 0.008010747 | 0.248065699 0.787752382
11| 550 | 25.24015257 0.011590227 | 0.248946589 0.789054868
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Tablo B.20. 6 = 120°C ve s=60 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 60 | 8.86349E-05 | 0.268872829 0.71793484
3| 150 | 1.57302409 0.000793097 | 0.269062223 0.718403386
5| 250 | 4.369511361 0.002177836 | 0.269434509 0.719292143
7 | 350 | 8.564242267 0.004196522 | 0.269977231 0.720513718
9| 450 | 14.15721681 0.00678445 | 0.270672993 0.721957308
11| 550 | 21.14843499 0.009863477 | 0.271500786 0.723506258
Tablo B.21. 6 = 20°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 70 | 0.000126275 | 0.193024371 1
3| 150 | 3.052373022 0.001123785 | 0.193216891 1
5| 250 | 8.47881395 0.003053454 | 0.193589317 1
7 | 350 | 16.61847534 0.00579494 | 0.194118423 1
9| 450 | 27.4713572 0.009190698 | 0.194773805 1
11| 550 | 41.03745952 0.013066579 | 0.19552185 1
Tablo B.22. 6 = 30°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 70 | 0.000116918 | 0.200608352 0.962195089
3| 150 | 2.825893249 0.001041373 | 0.200793784 0.9622653
5| 250 | 7.849703469 0.00283407 | 0.201153372 0.962396579
7| 350 | 15.3854188 0.00539087 | 0.201666227 0.962572792
9| 450 | 25.43303924 0.008574108 | 0.202304737 0.962774318
11| 550 | 37.99256479 0.012229567 | 0.203037967 0.962981718
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Tablo B.23. 6 = 60°C ve s=70 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 70 | 9.4331E-05 | 0.223360668 0.864182458
3| 150 | 2.279401116 0.000841879 | 0.223527625 0.864398262
5| 250 | 6.331669766 0.002300084 | 0.2238533 0.864804391
7| 350 | 12.41007274 0.004399601 | 0.224322205 0.865355363
9 | 450 | 20.51461004 0.007046555 | 0.224913375 0.865994763
11| 550 | 30.64528167 0.010132318 | 0.225602548 0.866665078
Tablo B.24. 6 = 90°C ve s=70 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 70 | 7.77076E-05 | 0.246113423 0.784290301
3| 150 | 1.87736672 0.000694544 | 0.246265223 0.784588616
5| 250 | 5.214907557 0.001903029 | 0.246562625 0.785152725
7| 350 | 10.22121881 0.00365531 | 0.246993851 0.785924113
9| 450 | 16.89630048 0.005885447 | 0.247542675 0.786829199
11| 550 | 25.24015257 0.008515269 | 0.248189859 0.787791453
Tablo B.25. 6 = 120°C ve s=70 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 70 | 6.51195E-05 | 0.268866507 0.717918989
3| 150 | 1.57302409 0.000582683 | 0.269005654 0.718263307
5| 250 | 4.369511361 0.001600042 | 0.26927917 0.718916791
7 | 350 | 8.564242267 0.003083159 | 0.269677904 0.719815826
9| 450 | 14.15721681 0.004984494 | 0.270189076 0.720879642
11| 550 | 21.14843499 0.007246636 | 0.270797251 0.722023023
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Tablo B.26. 6 = 20°C ve s=80 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 80 | 9.6679E-05 | 0.193018659 1
3| 150 | 3.052373022 0.000860398 | 0.193166057 1
5| 250 | 8.47881395 0.002337801 | 0.193451196 1
7| 350 | 16.61847534 0.004436751 | 0.193856293 1
9| 450 | 27.4713572 0.007036628 | 0.194358069 1
11| 550 | 41.03745952 0.0100041 | 0.194930791 1
Tablo B.27. 6 = 30°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 80 | 8.9515E-05 | 0.200602855 0.962192979
3| 150 | 2.825893249 0.000797301 | 0.200744827 0.962246749
5| 250 | 7.849703469 0.002169834 | 0.201020136 0.962347352
7| 350 | 15.3854188 0.004127385 | 0.201412791 0.96248253
9 | 450 | 25.43303924 0.006564551 | 0.20190165 0.96263735
11| 550 | 37.99256479 0.009363262 | 0.202463029 0.962796972
Tablo B.28. 6 = 60°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 80 | 7.22222E-05 | 0.22335573 0.86417599
3| 150 | 2.279401116 0.000644564 | 0.223483557 0.864341251
5| 250 | 6.331669766 0.001761002 | 0.223732901 0.864652424
7 | 350 | 12.41007274 0.003368445 | 0.224091907 0.865074939
9| 450 | 20.51461004 0.005395019 | 0.224544521 0.865565849
11| 550 | 30.64528167 0.007757556 | 0.225072169 0.866081274
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Tablo B.29. 6 = 90°C ve s=80 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 80 | 5.94949E-05 | 0.246108941 0.784281376
3| 150 | 1.87736672 0.00053176 | 0.246225163 0.784509814
5| 250 | 5.214907557 0.001457007 | 0.246452861 0.784941975
7| 350 | 10.22121881 0.002798597 | 0.246783019 0.785533356
9| 450 | 16.89630048 0.004506045 | 0.247203212 0.786227928
11| 550 | 25.24015257 0.006519503 | 0.247698712 0.786967317
Tablo B.30. 6 = 120°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 80 | 4.98571E-05 | 0.268862404 0.7179087
3| 150 | 1.57302409 0.000446117 | 0.268968938 0.718172359
5| 250 | 4.369511361 0.001225033 | 0.269178349 0.718672941
7 | 350 | 8.564242267 0.002360544 | 0.26948363 0.719362037
9| 450 | 14.15721681 0.003816253 | 0.269874996 0.720178128
11| 550 | 21.14843499 0.005548206 | 0.27034063 0.721056215
Tablo B.31. 6 = 20°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 100 | 6.18746E-05 | 0.193011942 1
3| 150 | 3.052373022 0.000550655 | 0.193106276 1
5| 250 | 8.47881395 0.001496193 | 0.193288765 1
7| 350 | 16.61847534 0.00283952 | 0.193548027 1
9| 450 | 27.4713572 0.004503442 | 0.193869164 1
11| 550 | 41.03745952 0.006402624 | 0.194235706 1
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Tablo B.32. 6 = 30°C ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 100 | 5.72896E-05 | 0.200596391 0.962190498
3| 150 | 2.825893249 0.000510273 | 0.200687253 0.962224922
5| 250 | 7.849703469 0.001388694 | 0.200863451 0.962289377
7| 350 | 15.3854188 0.002641526 | 0.20111475 0.962376092
9 | 450 | 25.43303924 0.004201313 | 0.20142762 0.962475575
11| 550 | 37.99256479 0.005992488 | 0.201786903 0.962578363
Tablo B.33. 6 = 60°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 100 | 4.62222E-05 | 0.223349923 0.864168382
3| 150 | 2.279401116 0.000412521 | 0.223431732 0.864274176
5| 250 | 6.331669766 0.001127041 | 0.223591313 0.864473501
7 | 350 | 12.41007274 0.002155805 | 0.223821077 0.864744422
9| 450 | 20.51461004 0.003452812 | 0.22411075 0.86505964
11| 550 | 30.64528167 0.004964836 | 0.224448444 0.86539119
Tablo B.34. 6 = 90°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 100 | 3.80767E-05 | 0.24610367 0.784270878
3| 150 | 1.87736672 0.000340326 | 0.246178052 0.78441711
5| 250 | 5.214907557 0.000932484 | 0.246323779 0.784693893
7| 350 | 10.22121881 0.001791102 | 0.24653508 0.78507297
9| 450 | 16.89630048 0.002883869 | 0.246804004 0.785518717
11| 550 | 25.24015257 0.004172482 | 0.247121124 0.785993942
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Tablo B.35. 6 = 120°C ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 100 | 3.19086E-05 | 0.268857579 0.717896601
3| 150 | 1.57302409 0.000285515 | 0.26892576 0.718065373
5| 250 | 4.369511361 0.000784021 | 0.269059783 0.71838594
7| 350 | 8.564242267 0.001510748 | 0.269255163 0.718827543
9| 450 | 14.15721681 0.002442402 | 0.269505637 0.719351054
11| 550 | 21.14843499 0.003550852 | 0.269803643 0.719915062
Tablo B.36. 6 = 20°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 120 | 4.29685E-05 | 0.193008293 1
3| 150 | 3.052373022 0.000382399 | 0.193073803 1
5| 250 | 8.47881395 0.001039023 | 0.193200531 1
7| 350 | 16.61847534 0.001971889 | 0.193380575 1
9| 450 | 27.4713572 0.00312739 | 0.193603586 1
11| 550 | 41.03745952 0.004446267 | 0.193858129 1
Tablo B.37. 6 = 30°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 120 | 3.97845E-05 | 0.20059288 0.96218915
3| 150 | 2.825893249 0.000354356 | 0.200655978 0.96221306
5| 250 | 7.849703469 0.000964371 | 0.200778338 0.962257846
7| 350 | 15.3854188 0.001834393 | 0.200952852 0.962318141
9| 450 | 25.43303924 0.002917578 | 0.201170122 0.962387378
11| 550 | 37.99256479 0.00416145 | 0.201419624 0.962458998
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Tablo B.38. 6 = 60°C ve s=120 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 120 | 3.20988E-05 | 0.223346769 0.864164249
3| 150 | 2.279401116 0.000286473 | 0.223403581 0.864237728
5| 250 | 6.331669766 0.000782667 | 0.223514401 0.864376214
7| 350 | 12.41007274 0.001497086 | 0.223673959 0.864564546
9 | 450 | 20.51461004 0.002397786 | 0.223875121 0.864783839
11| 550 | 30.64528167 0.003447803 | 0.224109631 0.865014719
Tablo B.39. 6 = 90°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 120 | 2.64422E-05 | 0.246100807 0.784265176
3| 150 | 1.87736672 0.000236338 | 0.246152461 0.784366737
5| 250 | 5.214907557 0.000647558 | 0.24625366 0.784559023
7| 350 | 10.22121881 0.001243821 | 0.246400397 0.784822495
9| 450 | 16.89630048 0.002002687 | 0.24658715 0.785132504
11| 550 | 25.24015257 0.002897557 | 0.246807372 0.785463286
Tablo B.40. 6 = 120°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 120 | 2.21587E-05 | 0.268854957 0.717890028
3| 150 | 1.57302409 0.000198274 | 0.268902306 0.718007242
5| 250 | 4.369511361 0.000544459 | 0.268995377 0.718229931
7 | 350 | 8.564242267 0.001049131 | 0.269131058 0.718536821
9| 450 | 14.15721681 0.001696113 | 0.269304998 0.718900829
11| 550 | 21.14843499 0.002465869 | 0.269511946 0.719293271
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Sekil B.3 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda s= 50 mm i¢in yakinlik etkisinin frekans ile degisimi
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Sekil B.6 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda 60°C i¢in yakinlik etkisinin frekans ile degisimi
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EKC

5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek damarh iki Kablonun Yanyana Désenmesi

Frakans ve kablo eksenleri arasindaki uzaklik sabit, sicaklik degisken

Xp ifadesinin hesabinda kullanilan k, degeri tablo 3.1’ den 0.8 olarak belirlenmistir ve 20°C’ de hesaplanan aa direngleri baz degerler

olarak kabul edilmistir.

Tablo C.1. =50 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 30 | 0.000687495 | 0.193132687 1
30 0.2005849 0.313988139 0.000636551 | 0.200712583 0.962235073
60 0.2233396 0.253266791 0.00051358 | 0.223454303 0.864305069
90 0.2460943 0.208596302 0.000423075 | 0.246198416 0.7844595
120 0.268849 0.174780454 0.00035454 | 0.268944318 0.718114026
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Tablo C.2. f= 50 Hz ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 40 | 0.000386716 | 0.193074636 1
30 0.2005849 0.313988139 0.00035806 | 0.200656721 0.962213649
60 0.2233396 0.253266791 0.000288889 | 0.22340412 0.86423937
90 0.2460943 0.208596302 0.00023798 | 0.246152865 0.784368835
120 0.268849 0.174780454 0.000199428 | 0.268902616 0.718009512
Tablo C.3. =50 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 50 | 0.000247498 | 0.193047767 1
30 0.2005849 0.313988139 0.000229158 | 0.200630866 0.962203729
60 0.2233396 0.253266791 0.000184889 | 0.223380893 0.864208951
90 0.2460943 0.208596302 0.000152307 | 0.246131782 0.784326858
120 0.268849 0.174780454 0.000127634 | 0.268883314 0.717961126
Tablo C.4. f= 50 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 60 | 0.000171874 | 0.193033172 1
30 0.2005849 0.313988139 0.000159138 | 0.200616821 0.962198339
60 0.2233396 0.253266791 0.000128395 | 0.223368276 0.864192424
90 0.2460943 0.208596302 0.000105769 | 0.246120329 0.784304053
120 0.268849 0.174780454 8.86349E-05 | 0.268872829 0.71793484
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Tablo C.5. =50 Hz ve s=70 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 70 | 0.000126275 | 0.193024371 1
30 0.2005849 0.313988139 0.000116918 | 0.200608352 0.962195089
60 0.2233396 0.253266791 9.4331E-05 | 0.223360668 0.864182458
90 0.2460943 0.208596302 7.77076E-05 | 0.246113423 0.784290301
120 0.268849 0.174780454 6.51195E-05 | 0.268866507 0.717918989
Tablo C.6. f= 50 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1/ 50 | 0.339152558 | 80 9.6679E-05 | 0.193018659 1
30 0.2005849 0.313988139 8.9515E-05 | 0.200602855 0.962192979
60 0.2233396 0.253266791 7.22222E-05 | 0.22335573 0.86417599
90 0.2460943 0.208596302 5.94949E-05 | 0.246108941 0.784281376
120 0.268849 0.174780454 4.98571E-05 | 0.268862404 0.7179087
Tablo C.7. =50 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 100 | 6.18746E-05 | 0.193011942 1
30 0.2005849 0.313988139 5.72896E-05 | 0.200596391 0.962190498
60 0.2233396 0.253266791 4.62222E-05 | 0.223349923 0.864168382
90 0.2460943 0.208596302 3.80767E-05 | 0.24610367 0.784270878
120 0.268849 0.174780454 3.19086E-05 | 0.268857579 0.717896601
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Tablo C.8. =50 Hz ve s=120 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 120 | 4.29685E-05 | 0.193008293 1
30 0.2005849 0.313988139 3.97845E-05 | 0.20059288 0.96218915
60 0.2233396 0.253266791 3.20988E-05 | 0.223346769 0.864164249
90 0.2460943 0.208596302 2.64422E-05 | 0.246100807 0.784265176
120 0.268849 0.174780454 2.21587E-05 | 0.268854957 0.717890028
Tablo C.9. =150 Hz ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 30 | 0.006118387 | 0.194180849 1
30 0.2005849 2.825893249 0.005669699 | 0.201722156 0.962615375
60 0.2233396 2.279401116 0.004583566 | 0.224363292 0.865475128
90 0.2460943 1.87736672 0.003781404 | 0.247024882 0.786078095
120 0.268849 1.57302409 0.003172387 | 0.269701893 0.719983262
Tablo C.10. f= 150 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 40 | 0.003441593 | 0.193664227 1
30 0.2005849 2.825893249 0.003189206 | 0.201224606 0.962428158
60 0.2233396 2.279401116 0.002578256 | 0.223915427 0.864898995
90 0.2460943 1.87736672 0.00212704 | 0.246617752 0.785280968
120 0.268849 1.57302409 0.001784468 | 0.269328752 0.71906258
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Tablo C.11. =150 Hz ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 50 | 0.002202619 | 0.193425106 1
30 0.2005849 2.825893249 0.002041092 | 0.200994312 0.96234119
60 0.2233396 2.279401116 0.001650084 | 0.223708129 0.864631546
90 0.2460943 1.87736672 0.001361306 | 0.24642931 0.784911121
120 0.268849 1.57302409 0.001142059 | 0.269156042 0.718635571
Tablo C.12. f= 150 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 60 | 0.001529597 | 0.193295212 1
30 0.2005849 2.825893249 0.001417425 | 0.200869214 0.962293865
60 0.2233396 2.279401116 0.001145892 | 0.223595523 0.864486058
90 0.2460943 1.87736672 0.000945351 | 0.246326946 0.784709979
120 0.268849 1.57302409 0.000793097 | 0.269062223 0.718403386
Tablo C.13. f= 150 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 70 | 0.001123785 | 0.193216891 1
30 0.2005849 2.825893249 0.001041373 | 0.200793784 0.9622653
60 0.2233396 2.279401116 0.000841879 | 0.223527625 0.864398262
90 0.2460943 1.87736672 0.000694544 | 0.246265223 0.784588616
120 0.268849 1.57302409 0.000582683 | 0.269005654 0.718263307
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Tablo C.14. = 150 Hz ve s=80 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 80 | 0.000860398 | 0.193166057 1
30 0.2005849 2.825893249 0.000797301 | 0.200744827 0.962246749
60 0.2233396 2.279401116 0.000644564 | 0.223483557 0.864341251
90 0.2460943 1.87736672 0.00053176 | 0.246225163 0.784509814
120 0.268849 1.57302409 0.000446117 | 0.268968938 0.718172359
Tablo C.15. f= 50 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 100 | 0.000550655 | 0.193106276 1
30 0.2005849 2.825893249 0.000510273 | 0.200687253 0.962224922
60 0.2233396 2.279401116 0.000412521 | 0.223431732 0.864274176
90 0.2460943 1.87736672 0.000340326 | 0.246178052 0.78441711
120 0.268849 1.57302409 0.000285515 | 0.26892576 0.718065373
Tablo C.16. f= 150 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 120 | 0.000382399 | 0.193073803 1
30 0.2005849 2.825893249 0.000354356 | 0.200655978 0.96221306
60 0.2233396 2.279401116 0.000286473 | 0.223403581 0.864237728
90 0.2460943 1.87736672 0.000236338 | 0.246152461 0.784366737
120 0.268849 1.57302409 0.000198274 | 0.268902306 0.718007242
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Tablo C.17. =250 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 30 | 0.016624361 | 0.196208502 1
30 0.2005849 7.849703469 0.015429934 | 0.203679912 0.963317884
60 0.2233396 6.331669766 0.012522678 | 0.22613641 0.867655508
90 0.2460943 5.214907557 0.010360936 | 0.248644067 0.789113949
120 0.268849 4.369511361 0.008711342 | 0.271191036 0.723506591
Tablo C.18. =250 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 40 | 0.009351203 | 0.194804782 1
30 0.2005849 7.849703469 0.008679338 | 0.202325844 0.962826984
60 0.2233396 6.331669766 0.007044007 | 0.224912806 0.866134686
90 0.2460943 5.214907557 0.005828026 | 0.247528544 0.786999265
120 0.268849 4.369511361 0.00490013 | 0.270166395 0.721054823
Tablo C.19. f= 250 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 50 0.00598477 | 0.194155061 1
30 0.2005849 7.849703469 0.005554776 | 0.201699104 0.962597535
60 0.2233396 6.331669766 0.004508164 | 0.224346452 0.865425146
90 0.2460943 5.214907557 0.003729937 | 0.247012216 0.786014002
120 0.268849 4.369511361 0.003136083 | 0.269692133 0.719913698
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Tablo C.20. =250 Hz ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 60 | 0.00415609 | 0.193802125 1
30 0.2005849 7.849703469 0.003857484 | 0.201358653 0.962472298
60 0.2233396 6.331669766 0.00313067 | 0.224038803 0.865038213
90 0.2460943 5.214907557 0.002590234 | 0.246731742 0.785477069
120 0.268849 4.369511361 0.002177836 | 0.269434509 0.719292143
Tablo C.21. =250 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 70 | 0.003053454 | 0.193589317 1
30 0.2005849 7.849703469 0.00283407 | 0.201153372 0.962396579
60 0.2233396 6.331669766 0.002300084 | 0.2238533 0.864804391
90 0.2460943 5.214907557 0.001903029 | 0.246562625 0.785152725
120 0.268849 4.369511361 0.001600042 | 0.26927917 0.718916791
Tablo C.22. f= 250 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 80 | 0.002337801 | 0.193451196 1
30 0.2005849 7.849703469 0.002169834 | 0.201020136 0.962347352
60 0.2233396 6.331669766 0.001761002 | 0.223732901 0.864652424
90 0.2460943 5.214907557 0.001457007 | 0.246452861 0.784941975
120 0.268849 4.369511361 0.001225033 | 0.269178349 0.718672941




G6

Tablo C.23. =250 Hz ve s=100 mm igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 | 100 | 0.001496193 | 0.193288765 1
30 0.2005849 7.849703469 0.001388694 | 0.200863451 0.962289377
60 0.2233396 6.331669766 0.001127041 | 0.223591313 0.864473501
90 0.2460943 5.214907557 0.000932484 | 0.246323779 0.784693893
120 0.268849 4.369511361 0.000784021 | 0.269059783 0.71838594
Tablo C.24. =250 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 | 120 | 0.001039023 | 0.193200531 1
30 0.2005849 7.849703469 0.000964371 | 0.200778338 0.962257846
60 0.2233396 6.331669766 0.000782667 | 0.223514401 0.864376214
90 0.2460943 5.214907557 0.000647558 | 0.24625366 0.784559023
120 0.268849 4.369511361 0.000544459 | 0.268995377 0.718229931
Tablo C.25. =350 Hz ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 30 | 0.031550227 | 0.199089194 1
30 0.2005849 15.3854188 0.029350294 | 0.206472126 0.964242476
60 0.2233396 12.41007274 0.023953384 | 0.228689339 0.870566133
90 0.2460943 10.22121881 0.019901132 | 0.250991855 0.793209778
120 0.268849 8.564242267 0.016786089 | 0.273361923 0.728298921
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Tablo C.26. =350 Hz ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 40 | 0.017747002 | 0.196425171 1
30 0.2005849 15.3854188 0.01650954 | 0.203896464 0.963357418
60 0.2233396 12.41007274 0.013473778 | 0.226348828 0.86779849
90 0.2460943 10.22121881 0.011194387 | 0.248849175 0.789334229
120 0.268849 8.564242267 0.009442175 | 0.271387519 0.723781152
Tablo C.27. =350 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 50 | 0.011358082 | 0.19519211 1
30 0.2005849 15.3854188 0.010566106 | 0.202704301 0.962940147
60 0.2233396 12.41007274 0.008623218 | 0.225265506 0.866497997
90 0.2460943 10.22121881 0.007164407 | 0.24785742 0.787517718
120 0.268849 8.564242267 0.006042992 | 0.270473652 0.721667741
Tablo C.28. f= 350 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 60 | 0.007887557 | 0.194522298 1
30 0.2005849 15.3854188 0.007337573 | 0.202056706 0.962711418
60 0.2233396 12.41007274 0.005988346 | 0.224677035 0.865786299
90 0.2460943 10.22121881 0.004975283 | 0.247318689 0.786524866
120 0.268849 8.564242267 0.004196522 | 0.269977231 0.720513718




L6

Tablo C.29. =350 Hz ve s=70 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 70 | 0.00579494 | 0.194118423 1
30 0.2005849 15.3854188 0.00539087 | 0.201666227 0.962572792
60 0.2233396 12.41007274 0.004399601 | 0.224322205 0.865355363
90 0.2460943 10.22121881 0.00365531 | 0.246993851 0.785924113
120 0.268849 8.564242267 0.003083159 | 0.269677904 0.719815826
Tablo C.30. =350 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 80 | 0.004436751 | 0.193856293 1
30 0.2005849 15.3854188 0.004127385 | 0.201412791 0.96248253
60 0.2233396 12.41007274 0.003368445 | 0.224091907 0.865074939
90 0.2460943 10.22121881 0.002798597 | 0.246783019 0.785533356
120 0.268849 8.564242267 0.002360544 | 0.26948363 0.719362037
Tablo C.31. =350 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 100 | 0.00283952 | 0.193548027 1
30 0.2005849 15.3854188 0.002641526 | 0.20111475 0.962376092
60 0.2233396 12.41007274 0.002155805 | 0.223821077 0.864744422
90 0.2460943 10.22121881 0.001791102 | 0.24653508 0.78507297
120 0.268849 8.564242267 0.001510748 | 0.269255163 0.718827543
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Tablo C.32. =350 Hz ve s=120 mm igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 120 | 0.001971889 | 0.193380575 1
30 0.2005849 15.3854188 0.001834393 | 0.200952852 0.962318141
60 0.2233396 12.41007274 0.001497086 | 0.223673959 0.864564546
90 0.2460943 10.22121881 0.001243821 | 0.246400397 0.784822495
120 0.268849 8.564242267 0.001049131 | 0.269131058 0.718536821
Tablo C.33. =450 Hz ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 30 | 0.050038244 | 0.202657381 1
30 0.2005849 25.43303924 0.046681253 | 0.209948455 0.965272079
60 0.2233396 20.51461004 0.038364576 | 0.231907929 0.873869996
90 0.2460943 16.89630048 0.032042987 | 0.253979897 0.797926859
120 0.268849 14.15721681 0.027137802 | 0.276144971 0.733880398
Tablo C.34. =450 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 40 | 0.028146512 | 0.198432277 1
30 0.2005849 25.43303924 0.026258205 | 0.205851899 0.963956502
60 0.2233396 20.51461004 0.021580074 | 0.228159285 0.869709408
90 0.2460943 16.89630048 0.01802418 | 0.250529948 0.792050126
120 0.268849 14.15721681 0.015265013 | 0.272952984 0.726983359
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Tablo C.35. =450 Hz ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 50 | 0.018013768 | 0.196476657 1
30 0.2005849 25.43303924 0.016805251 | 0.20395578 0.963329686
60 0.2233396 20.51461004 0.013811247 | 0.226424198 0.867737011
90 0.2460943 16.89630048 0.011535475 | 0.248933115 0.789274892
120 0.268849 14.15721681 0.009769609 | 0.271475549 0.723736106
Tablo C.36. =450 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 60 | 0.012509561 | 0.195414345 1
30 0.2005849 25.43303924 0.011670313 | 0.202925789 0.962984284
60 0.2233396 20.51461004 0.009591144 | 0.225481682 0.866652862
90 0.2460943 16.89630048 0.008010747 | 0.248065699 0.787752382
120 0.268849 14.15721681 0.00678445 | 0.270672993 0.721957308
Tablo C.37. =450 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 70 | 0.009190698 | 0.194773805 1
30 0.2005849 25.43303924 0.008574108 | 0.202304737 0.962774318
60 0.2233396 20.51461004 0.007046555 | 0.224913375 0.865994763
90 0.2460943 16.89630048 0.005885447 | 0.247542675 0.786829199
120 0.268849 14.15721681 0.004984494 | 0.270189076 0.720879642




o)

Tablo C.38. =450 Hz ve s=80 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 80 | 0.007036628 | 0.194358069 1
30 0.2005849 25.43303924 0.006564551 | 0.20190165 0.96263735
60 0.2233396 20.51461004 0.005395019 | 0.224544521 0.865565849
90 0.2460943 16.89630048 0.004506045 | 0.247203212 0.786227928
120 0.268849 14.15721681 0.003816253 | 0.269874996 0.720178128
Tablo C.39. =450 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 | 100 | 0.004503442 | 0.193869164 1
30 0.2005849 25.43303924 0.004201313 | 0.20142762 0.962475575
60 0.2233396 20.51461004 0.003452812 | 0.22411075 0.86505964
90 0.2460943 16.89630048 0.002883869 | 0.246804004 0.785518717
120 0.268849 14.15721681 0.002442402 | 0.269505637 0.719351054
Tablo C.40. =450 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 | 120 | 0.00312739 | 0.193603586 1
30 0.2005849 25.43303924 0.002917578 | 0.201170122 0.962387378
60 0.2233396 20.51461004 0.002397786 | 0.223875121 0.864783839
90 0.2460943 16.89630048 0.002002687 | 0.24658715 0.785132504
120 0.268849 14.15721681 0.001696113 | 0.269304998 0.718900829




o)

Tablo C.41. =550 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 30 | 0.071140266 | 0.206730071 1
30 0.2005849 37.99256479 0.066583199 | 0.213940484 0.966297108
60 0.2233396 30.64528167 0.055164843 | 0.235660094 0.877238347
90 0.2460943 25.24015257 0.046360908 | 0.257503455 0.802824456
120 0.268849 21.14843499 0.039453908 | 0.279456144 0.739758548
Tablo C.42. f= 550 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 40 | 0.040016399 | 0.200723165 1
30 0.2005849 37.99256479 0.037453049 | 0.208097416 0.964563466
60 0.2233396 30.64528167 0.031030224 | 0.230269878 0.871686592
90 0.2460943 25.24015257 0.026078011 | 0.25251195 0.794905608
120 0.268849 21.14843499 0.022192823 | 0.274815518 0.730392396
Tablo C.43. f= 550 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 50 | 0.025610496 | 0.197942826 1
30 0.2005849 37.99256479 0.023969952 | 0.20539291 0.963727644
60 0.2233396 30.64528167 0.019859343 | 0.227774978 0.869027966
90 0.2460943 25.24015257 0.016689927 | 0.250201596 0.791133346
120 0.268849 21.14843499 0.014203407 | 0.272667572 0.725949274




o)

Tablo C.44. = 550 Hz ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 60 | 0.017785066 | 0.196432518 1
30 0.2005849 37.99256479 0.0166458 | 0.203923796 0.963264325
60 0.2233396 30.64528167 0.013791211 | 0.226419723 0.867559216
90 0.2460943 25.24015257 0.011590227 | 0.248946589 0.789054868
120 0.268849 21.14843499 0.009863477 | 0.271500786 0.723506258
Tablo C.45. f= 550 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 70 | 0.013066579 | 0.19552185 1
30 0.2005849 37.99256479 0.012229567 | 0.203037967 0.962981718
60 0.2233396 30.64528167 0.010132318 | 0.225602548 0.866665078
90 0.2460943 25.24015257 0.008515269 | 0.248189859 0.787791453
120 0.268849 21.14843499 0.007246636 | 0.270797251 0.722023023
Tablo C.46. f= 550 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 80 0.0100041 | 0.194930791 1
30 0.2005849 37.99256479 0.009363262 | 0.202463029 0.962796972
60 0.2233396 30.64528167 0.007757556 | 0.225072169 0.866081274
90 0.2460943 25.24015257 0.006519503 | 0.247698712 0.786967317
120 0.268849 21.14843499 0.005548206 | 0.27034063 0.721056215




o)

Tablo C.47. =550 Hz ve s=100 mm igin zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 100 | 0.006402624 | 0.194235706 1
30 0.2005849 37.99256479 0.005992488 | 0.201786903 0.962578363
60 0.2233396 30.64528167 0.004964836 | 0.224448444 0.86539119
90 0.2460943 25.24015257 0.004172482 | 0.247121124 0.785993942
120 0.268849 21.14843499 0.003550852 | 0.269803643 0.719915062
Tablo C.48. f= 550 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 120 | 0.004446267 | 0.193858129 1
30 0.2005849 37.99256479 0.00416145 | 0.201419624 0.962458998
60 0.2233396 30.64528167 0.003447803 | 0.224109631 0.865014719
90 0.2460943 25.24015257 0.002897557 | 0.246807372 0.785463286
120 0.268849 21.14843499 0.002465869 | 0.269511946 0.719293271
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Sekil C.1 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f= 50 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil C.2 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f= 150 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil C.3 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda f= 250 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil C.4 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda s= 30 mm i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil C.5 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda s= 40 mm i¢in yakinlik etkisinin sicalik ile degigimi
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Sekil C.6 Yanyana olan tek damarli iki 5.8/10 kV NYSY tipi kabloda s= 50 mm i¢in yakinlik etkisinin sicalik ile degisimi
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EKD

5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek Damarh U¢ Kablonun Yanyana Dosenmesi

Sicaklik ve frakans sabit, kablo eksenleri arasindaki uzakhk degisken

Xp ifadesinin hesabinda kullanilan k, degeri tablo 3.1 den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direncleri baz degerler

olarak kabul edilmistir.

Tablo D.1. 6 = 20°C ve =50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 30 | 0.001039288 | 0.193200583 1
40 | 0.000582153 | 0.193112356 1
50 | 0.000371853 | 0.193071768 1
60 | 0.000257958 | 0.193049786 1
70 | 0.000189399 | 0.193036554 1
80 | 0.000144949 | 0.193027975 1
100 | 9.27218E-05 | 0.193017895 1
120 | 6.4373E-05 | 0.193012424 1
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Tablo D.2. 6 = 30°C ve =50 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 |1| 50 |0.313988139 | 30 | 0.000962735 | 0.20077801 0.962259675
40 | 0.000539273 | 0.20069307 0.962227323
50 | 0.000344464 | 0.200653994 0.962212432
60 | 0.000238958 | 0.200632831 0.962204364
70 | 0.000175449 | 0.200620092 0.962199507
80 | 0.000134272 | 0.200611833 0.962196358
100 | 8.58923E-05 | 0.200602129 0.962192657
120 | 5.96316E-05 | 0.200596861 0.962190649
Tablo D.3. 6 = 60°C ve =50 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
60 0.2233396 |1| 50 |0.253266791 | 30 | 0.000777645 | 0.223513279 0.864380781
40 | 0.000435598 | 0.223436886 0.864281448
50 | 0.000278241 | 0.223401742 0.86423573
60 | 0.000193019 | 0.223382709 0.864210963
70 |0.000141719 | 0.223371252 0.864196054
80 | 0.000108459 | 0.223363823 0.864186386
100 | 6.93798E-05 | 0.223355095 0.864175026
120 | 4.81677E-05 | 0.223350358 0.86416886
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Tablo D.4. 6 = 90°C ve =50 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 |1| 50 |0.208596302 | 30 | 0.000641149 | 0.246252083 0.784564257
40 | 0.000359141 | 0.246182682 0.784427051
50 | 0.000229404 | 0.246150755 0.784363906
60 | 0.00015914 | 0.246133463 0.784329701
70 | 0.000116845 | 0.246123055 0.78430911
80 | 8.94222E-05 | 0.246116306 0.784295758
100 | 5.72024E-05 | 0.246108377 0.78428007
120 | 3.97133E-05 | 0.246104073 0.784271554
Tablo D.5. 6 = 120°C ve =50 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
120 0.268849 (1| 50 | 0.174780454 | 30 | 0.000537632 | 0.268993542 0.718235023
40 | 0.000301156 | 0.268929966 0.71807675
50 | 0.000192366 | 0.268900718 0.718003914
60 | 0.000133447 | 0.268884877 0.717964461
70 | 9.79801E-05 | 0.268875342 0.717940711
80 | 7.4985E-05 | 0.26886916 0.717925311
100 | 4.7967E-05 | 0.268861896 0.717907217
120 | 3.33016E-05 | 0.268857953 0.717897394
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Tablo D.6. 6 = 20°C ve =150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 |3.052373022 | 30 | 0.008802388 | 0.194698861 1
40 | 0.004929572 | 0.193951407 1
50 |0.003148477 | 0.193607656 1
60 | 0.002184009 | 0.193421514 1
70 | 0.001603501 | 0.193309476 1
80 | 0.001227145 | 0.193236839 1
100 | 0.000784969 | 0.193151499 1
120 | 0.000544966 | 0.193105178 1
Tablo D.7. 6 = 30°C ve =150 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
30 0.2005849 |3| 150 |2.825893249 | 30 | 0.008189539 | 0.202227598 0.962770972
40 | 0.004586441 | 0.201504871 0.962514735
50 | 0.002929346 | 0.201172483 0.962396316
60 | 0.002032013 | 0.200992491 0.962332038
70 | 0.001491909 | 0.200884154 0.962293299
80 |0.001141747 | 0.200813917 0.962268162
100 | 0.000730344 | 0.200731396 0.962238608
120 | 0.000507043 | 0.200686605 0.962222557
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Tablo D.8. 6 = 60°C ve =150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 |3| 150 |2.279401116 | 30 | 0.006685511 | 0.224832739 0.865972017
40 | 0.00374429 | 0.224175848 0.865175303
50 |0.002391514 | 0.22387372 0.864807429
60 | 0.001658951 | 0.22371011 0.864607837
70 |0.001218014 | 0.223611631 0.864487571
80 | 0.000932141 | 0.223547784 0.864409548
100 | 0.000596268 | 0.22347277 0.864317827
120 | 0.000413961 | 0.223432054 0.864268018
Tablo D.9. 6 = 90°C ve =150 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
90 0.2460943 |3| 150 | 1.87736672 | 30 | 0.005555674 | 0.24746152 0.78678439
40 | 0.003111611 | 0.24686005 0.785673533
50 |0.001987445 | 0.246583399 0.785160951
60 | 0.001378667 | 0.246433582 0.784882938
70 | 0.001012232 | 0.246343404 0.78471545
80 | 0.000774659 | 0.246284939 0.784606804
100 | 0.000495533 | 0.246216248 0.784479095
120 | 0.000344026 | 0.246178963 0.784409749
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Tablo D.10. 6 = 120°C ve f=150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 (3| 150 | 1.57302409 | 30 | 0.004686827 | 0.270109049 0.720815766
40 | 0.002625052 | 0.269554743 0.719525116
50 |0.001676689 | 0.269299776 0.718929881
60 |0.001163106 | 0.2691617 0.718607119
70 | 0.000853968 | 0.269078588 0.718412701
80 | 0.000653542 | 0.269024704 0.718286596
100 | 0.000418058 | 0.268961394 0.718138376
120 | 0.000290239 | 0.26892703 0.718057899
Tablo D.11. 6 = 20°C ve =250 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 5| 250 | 8.47881395 | 30 | 0.021875807 | 0.197222031 1
40 | 0.012245986 | 0.195363475 1
50 |0.007819908 | 0.194509242 1
60 | 0.005423881 | 0.194046809 1
70 | 0.003981964 | 0.193768519 1
80 | 0.003047236 | 0.193588117 1
100 | 0.001949136 | 0.193376183 1
120 | 0.001353153 | 0.193261159 1
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Tablo D.12. 6 = 30°C ve =250 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Raa (ohm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 |5| 250 | 7.849703469 | 30 | 0.020502853 | 0.204697463 0.963480583
40 | 0.01147795 | 0.202887203 0.962916695
50 |0.007329623 | 0.202055112 0.962654399
60 | 0.005083881 | 0.20160465 0.962511576
70 | 0.003732378 | 0.201333559 0.962425342
80 | 0.002856251 | 0.201157821 0.962369326
100 | 0.001826984 | 0.200951365 0.962303405
120 | 0.001268356 | 0.200839313 0.962267575
Tablo D.13. 6 = 60°C ve =250 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
60 0.2233396 |5| 250 | 6.331669766 | 30 | 0.017046121 | 0.227146674 0.868258502
40 | 0.009543883 | 0.225471127 0.866467817
50 | 0.006094885 | 0.224700829 0.865636513
60 | 0.00422758 | 0.224283786 0.865184294
70 | 0.003103771 | 0.224032795 0.864911403
80 | 0.002375229 | 0.223870083 0.864734199
100 | 0.001519321 | 0.223678925 0.864525719
120 | 0.001054773 | 0.223575173 0.864412432
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Tablo D.14. 6 = 90°C ve =250 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 |5| 250 |5.214907557 | 30 | 0.014364463 | 0.249629313 0.790059584
40 | 0.008043143 | 0.248073672 0.787522005
50 | 0.00513669 | 0.24735841 0.786345781
60 | 0.003563026 | 0.24697114 0.785706414
70 | 0.002615908 | 0.24673806 0.785320752
80 | 0.002001898 | 0.246586956 0.785070386
100 | 0.001280532 | 0.246409432 0.784775899
120 | 0.000889001 | 0.246313078 0.784615905
Tablo D.15. 6 = 120°C ve =250 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
120 0.268849 (5| 250 | 4.369511361 | 30 | 0.012250481 | 0.27214253 0.724701248
40 | 0.006859898 | 0.270693277 0.721715285
50 |0.004381152 | 0.270026868 0.720332919
60 | 0.003039003 | 0.269666033 0.719581947
70 | 0.002231202 | 0.269448856 0.71912912
80 | 0.001707502 | 0.26930806 0.718835212
100 | 0.001092227 | 0.269142644 0.718489572
120 | 0.000758275 | 0.269052861 0.718301815
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Tablo D.16. 6 = 20°C ve =350 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 30 | 0.037036057 | 0.200147959 1
40 | 0.020720516 | 0.19699906 1
50 |0.013227873 | 0.19555298 1
60 | 0.009173478 | 0.194770481 1
70 | 0.00673414 | 0.194299689 1
80 | 0.005153065 | 0.193994541 1
100 | 0.003295883 | 0.193636105 1
120 | 0.002288023 | 0.193441589 1
Tablo D.17. 6 = 30°C ve =350 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
30 0.2005849 |7| 350 | 15.3854188 | 30 | 0.035009858 | 0.207607349 0.964069722
40 | 0.019588607 | 0.204514079 0.96325427
50 | 0.012505771 | 0.203093369 0.962872302
60 | 0.008672892 | 0.202324551 0.962663602
70 | 0.006366751 | 0.201861974 0.962537348
80 | 0.004871975 | 0.201562145 0.962455236
100 | 0.00311613 | 0.201209949 0.962358505
120 | 0.00216325 | 0.201018815 0.962305883
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Tablo D.18. 6 = 60°C ve =350 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (ohm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 |7| 350 | 12.41007274 | 30 | 0.02975144 | 0.229984275 0.870268019
40 | 0.01664995 | 0.227058193 0.867614847
50 |0.010630719 | 0.225713861 0.866375592
60 | 0.007372919 | 0.224986265 0.86569943
70 | 0.005412619 | 0.224548452 0.865290707
80 | 0.00414194 | 0.224264659 0.865025021
100 | 0.002649264 | 0.223931285 0.864712159
120 | 0.001839171 | 0.22375036 0.864542022
Tablo D.19. 6 = 90°C ve =350 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
90 0.2460943 |7| 350 | 10.22121881 | 30 | 0.025509457 | 0.252372032 0.793067115
40 | 0.014278254 | 0.249608097 0.78923345
50 |0.009117105 | 0.248337968 0.787446968
60 | 0.00632341 | 0.247650455 0.786473343
70 | 0.004642265 | 0.247236735 0.785885193
80 | 0.003552492 | 0.246968548 0.785503025
100 | 0.002272284 | 0.246653496 0.785053155
120 | 0.00157748 | 0.246482509 0.784808583




4"

Tablo D.20. 6 = 120°C ve =350 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 7| 350 | 8.564242267 | 30 | 0.022059667 | 0.27477972 0.728394219
40 | 0.012348832 | 0.272168971 0.723811604
50 | 0.007885559 | 0.270969025 0.721680199
60 | 0.005469408 | 0.270319445 0.720519685
70 | 0.004015384 | 0.269928532 0.719819012
80 | 0.003072809 | 0.269675122 0.719363879
100 | 0.001965492 | 0.26937742 0.718828271
120 | 0.001364508 | 0.269215847 0.718537155
Tablo D.21. 6 = 20°C ve =450 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 | 30 | 0.051830891 | 0.203003362 1
40 | 0.028976823 | 0.198592527 1
50 |0.018492422 | 0.196569037 1
60 | 0.012822063 | 0.195474658 1
70 | 0.009411477 | 0.194816415 1
80 | 0.007201282 | 0.194389847 1
100 | 0.004605524 | 0.193888866 1
120 | 0.003197037 | 0.193617028 1
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Tablo D.22. 6 = 30°C ve =450 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (ohm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 |9| 450 | 25.43303924 | 30 | 0.049407233 | 0.210495245 0.964408304
40 | 0.02762546 | 0.20612615 0.963451395
50 |0.017631089 | 0.20412143 0.963000491
60 | 0.01222525 | 0.2030371 0.962753397
70 | 0.008973593 | 0.202384867 0.962603665
80 | 0.006866321 | 0.20196218 0.962506184
100 | 0.00439137 | 0.201465743 0.962391242
120 | 0.003048402 | 0.201196364 0.962328666
Tablo D.23. 6 = 60°C ve =450 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
60 0.2233396 |9| 450 | 20.51461004 | 30 | 0.042924463 | 0.232926332 0.871534618
40 | 0.024008496 | 0.228701648 0.868347599
50 | 0.015324998 | 0.226762279 0.866850688
60 | 0.010627105 | 0.225713053 0.866031695
70 | 0.007800911 | 0.225081852 0.865535862
80 | 0.005969214 | 0.224672762 0.865213236
100 | 0.00381777 | 0.224192259 0.864833009
120 | 0.002650275 | 0.223931511 0.864626094
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Tablo D.24. 6 = 90°C ve =450 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 |9| 450 | 16.89630048 | 30 | 0.037481141 | 0.255318195 0.795099471
40 | 0.020969122 | 0.251254681 0.79040329
50 |0.013386462 | 0.249388632 0.78820368
60 | 0.009283413 | 0.248378895 0.787001883
70 | 0.006814822 | 0.247771389 0.786274864
80 | 0.005214794 | 0.247377631 0.785802042
100 | 0.003335357 | 0.246915112 0.785245036
120 | 0.002315424 | 0.246664113 0.784942026
Tablo D.25. 6 = 120°C ve =450 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
120 0.268849 9| 450 | 14.15721681 | 30 | 0.032905231 | 0.277695539 0.731028533
40 | 0.018412627 | 0.273799216 0.72532175
50 | 0.011755476 | 0.272009448 0.722655184
60 | 0.008152734 | 0.271040854 0.721199978
70 | 0.005984983 | 0.270458057 0.72032025
80 | 0.004579877 | 0.270080295 0.719748352
100 | 0.002929334 | 0.269636548 0.71907487
120 | 0.002033585 | 0.269395727 0.718708608
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Tablo D.26. 6 = 20°C ve =550 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N | f (HZ) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 30 | 0.064995544 | 0.20554414 1
40 | 0.036306852 | 0.200007222 1
50 |0.023161397 | 0.19747015 1
60 | 0.016056016 | 0.196098811 1
70 | 0.011783725 | 0.195274259 1
80 | 0.009015688 | 0.194740028 1
100 | 0.005765353 | 0.194112713 1
120 | 0.00400195 | 0.193772376 1
Tablo D.27. 6 = 30°C ve =550 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | f (Hz) Xp4 s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
30 0.2005849 |11| 550 | 37.99256479 | 30 | 0.062420001 | 0.21310541 0.964518641
40 | 0.034874324 | 0.207580163 0.963517996
50 | 0.022249383 | 0.20504779 0.963044515
60 | 0.015424485 | 0.203678819 0.962784507
70 | 0.011320546 | 0.202855631 0.962626763
80 | 0.008661465 | 0.202322259 0.962523988
100 | 0.005538951 | 0.20169593 0.962402728
120 | 0.003844839 | 0.201356117 0.962336677
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Tablo D.28. 6 = 60°C ve =550 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N | f (HZ) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 |11| 550 | 30.64528167 | 30 | 0.055340318 | 0.235699284 0.872060942
40 | 0.030932633 | 0.230248082 0.868659668
50 |0.019738737 | 0.227748042 0.867055314
60 | 0.013685521 | 0.226396119 0.866175676
70 | 0.010044951 | 0.225583035 0.865642484
80 | 0.007685837 | 0.225056152 0.865295288
100 | 0.004915301 | 0.224437381 0.86488584
120 | 0.003412033 | 0.224101642 0.864662903
Tablo D.29. 6 = 90°C ve =550 Hz igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | f (Hz) Xp4 s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
90 0.2460943 |11| 550 | 25.24015257 | 30 | 0.049170454 | 0.258194868 0.79608143
40 | 0.027493412 | 0.252860272 0.790979227
50 | 0.017546915 | 0.250412496 0.788579456
60 | 0.012166923 | 0.24908851 0.787265582
70 | 0.008930798 | 0.248292118 0.786469825
80 | 0.006833584 | 0.247776006 0.78595192
100 | 0.004370439 | 0.24716984 0.78534142
120 | 0.003033875 | 0.246840919 0.785009134
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Tablo D.30. 6 = 120°C ve =550 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N | f (HZ) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 (11| 550 | 21.14843499 | 30 | 0.043815215 | 0.280628677 0.732441682
40 | 0.024505668 | 0.275437324 0.726144225
50 | 0.015642039 | 0.273054347 0.723189915
60 | 0.010846839 | 0.271765162 0.721574501
70 | 0.007962157 | 0.270989618 0.720596828
80 | 0.006092573 | 0.270486982 0.719960814
100 | 0.003896647 | 0.26989661 0.71921138
120 | 0.002705025 | 0.269576243 0.718803608
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Sekil D.1 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda 20°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
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Sekil D.2 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda 30°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil D.3 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda 60°C i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil D.4 Yanyana olan tek damarl ii¢ 5.8/10 kV NYSY tipi kabloda f= 50 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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Sekil D.5 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda f= 150 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile

degisimi
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Sekil D.6 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda f= 250 Hz i¢in yakinlik etkisinin eksenler arasindaki uzaklik ile
degisimi
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5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek Damarh U¢ Kablonun Yanyana Dosenmesi

Sicaklik ve kablo eksenleri arasindaki uzakhik sabit, frekans degisken

€T

Xp ifadesinin hesabinda kullanilan k, degeri tablo 3.1° den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan AA direngleri baz

degerler olarak kabul edilmistir.

Tablo E.1. 6 = 20°C ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 30 | 0.001039288 | 0.193200583 1
3| 150 | 3.052373022 0.008802388 | 0.194698861 1
5| 250 | 8.47881395 0.021875807 | 0.197222031 1
7| 350 | 16.61847534 0.037036057 | 0.200147959 1
9| 450 | 27.4713572 0.051830891 | 0.203003362 1
11| 550 | 41.03745952 0.064995544 | 0.20554414 1
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Tablo E.2. 6 = 30°C ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 30 | 0.000962735 | 0.20077801 0.962259675
3| 150 | 2.825893249 0.008189539 | 0.202227598 0.962770972
5| 250 | 7.849703469 0.020502853 | 0.204697463 0.963480583
7| 350 | 15.3854188 0.035009858 | 0.207607349 0.964069722
9 | 450 | 25.43303924 0.049407233 | 0.210495245 0.964408304
11| 550 | 37.99256479 0.062420001 | 0.21310541 0.964518641
Tablo E.3. 6 = 60°C ve s=30 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 30 | 0.000777645 | 0.223513279 0.864380781
3| 150 | 2.279401116 0.006685511 | 0.224832739 0.865972017
5| 250 | 6.331669766 0.017046121 | 0.227146674 0.868258502
7 | 350 | 12.41007274 0.02975144 | 0.229984275 0.870268019
9| 450 | 20.51461004 0.042924463 | 0.232926332 0.871534618
11| 550 | 30.64528167 0.055340318 | 0.235699284 0.872060942
Tablo E.4. 6 = 90°C ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 30 | 0.000641149 | 0.246252083 0.784564257
3| 150 | 1.87736672 0.005555674 | 0.24746152 0.78678439
5| 250 | 5.214907557 0.014364463 | 0.249629313 0.790059584
7| 350 | 10.22121881 0.025509457 | 0.252372032 0.793067115
9| 450 | 16.89630048 0.037481141 | 0.255318195 0.795099471
11| 550 | 25.24015257 0.049170454 | 0.258194868 0.79608143
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Tablo E.5. 6 = 120°C ve s=30 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 30 | 0.000537632 | 0.268993542 0.718235023
3| 150 | 1.57302409 0.004686827 | 0.270109049 0.720815766
5| 250 | 4.369511361 0.012250481 | 0.27214253 0.724701248
7| 350 | 8.564242267 0.022059667 | 0.27477972 0.728394219
9| 450 | 14.15721681 0.032905231 | 0.277695539 0.731028533
11| 550 | 21.14843499 0.043815215 | 0.280628677 0.732441682
Tablo E.6. 6 = 20°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 40 | 0.000582153 | 0.193112356 1
3| 150 | 3.052373022 0.004929572 | 0.193951407 1
5| 250 | 8.47881395 0.012245986 | 0.195363475 1
7| 350 | 16.61847534 0.020720516 | 0.19699906 1
9| 450 | 27.4713572 0.028976823 | 0.198592527 1
11| 550 | 41.03745952 0.036306852 | 0.200007222 1
Tablo E.7. 6 = 30°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 40 | 0.000539273 | 0.20069307 0.962227323
3| 150 | 2.825893249 0.004586441 | 0.201504871 0.962514735
5| 250 | 7.849703469 0.01147795 | 0.202887203 0.962916695
7| 350 | 15.3854188 0.019588607 | 0.204514079 0.96325427
9| 450 | 25.43303924 0.02762546 | 0.20612615 0.963451395
11| 550 | 37.99256479 0.034874324 | 0.207580163 0.963517996
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Tablo E.8. 6 = 60°C ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 40 | 0.000435598 | 0.223436886 0.864281448
3| 150 | 2.279401116 0.00374429 | 0.224175848 0.865175303
5| 250 | 6.331669766 0.009543883 | 0.225471127 0.866467817
7| 350 | 12.41007274 0.01664995 | 0.227058193 0.867614847
9| 450 | 20.51461004 0.024008496 | 0.228701648 0.868347599
11| 550 | 30.64528167 0.030932633 | 0.230248082 0.868659668
Tablo E.9. 6 = 90°C ve s=40 mm igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 40 | 0.000359141 | 0.246182682 0.784427051
3| 150 | 1.87736672 0.003111611 | 0.24686005 0.785673533
5| 250 | 5.214907557 0.008043143 | 0.248073672 0.787522005
7| 350 | 10.22121881 0.014278254 | 0.249608097 0.78923345
9| 450 | 16.89630048 0.020969122 | 0.251254681 0.79040329
11| 550 | 25.24015257 0.027493412 | 0.252860272 0.790979227
Tablo E.10. 6 = 120°C ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 | 0.174780454 | 40 | 0.000301156 | 0.268929966 0.71807675
3| 150 | 1.57302409 0.002625052 | 0.269554743 0.719525116
5| 250 | 4.369511361 0.006859898 | 0.270693277 0.721715285
7 | 350 | 8.564242267 0.012348832 | 0.272168971 0.723811604
9| 450 | 14.15721681 0.018412627 | 0.273799216 0.72532175
11| 550 | 21.14843499 0.024505668 | 0.275437324 0.726144225
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Tablo E.11. 6 = 20°C ve s=50 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 50 | 0.000371853 | 0.193071768 1
3| 150 | 3.052373022 0.003148477 | 0.193607656 1
5| 250 | 8.47881395 0.007819908 | 0.194509242 1
7| 350 | 16.61847534 0.013227873 | 0.19555298 1
9| 450 | 27.4713572 0.018492422 | 0.196569037 1
11| 550 | 41.03745952 0.023161397 | 0.19747015 1
Tablo E.12. 6 = 30°C ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 50 | 0.000344464 | 0.200653994 0.962212432
3| 150 | 2.825893249 0.002929346 | 0.201172483 0.962396316
5| 250 | 7.849703469 0.007329623 | 0.202055112 0.962654399
7| 350 | 15.3854188 0.012505771 | 0.203093369 0.962872302
9 | 450 | 25.43303924 0.017631089 | 0.20412143 0.963000491
11| 550 | 37.99256479 0.022249383 | 0.20504779 0.963044515
Tablo E.13. 6 = 60°C ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 50 | 0.000278241 | 0.223401742 0.86423573
3| 150 | 2.279401116 0.002391514 | 0.22387372 0.864807429
5| 250 | 6.331669766 0.006094885 | 0.224700829 0.865636513
7 | 350 | 12.41007274 0.010630719 | 0.225713861 0.866375592
9| 450 | 20.51461004 0.015324998 | 0.226762279 0.866850688
11| 550 | 30.64528167 0.019738737 | 0.227748042 0.867055314




Tablo E.14. 6 = 90°C ve s=50 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 50 | 0.000229404 | 0.246150755 0.784363906
3| 150 | 1.87736672 0.001987445 | 0.246583399 0.785160951
5| 250 | 5.214907557 0.00513669 | 0.24735841 0.786345781
7| 350 | 10.22121881 0.009117105 | 0.248337968 0.787446968
9| 450 | 16.89630048 0.013386462 | 0.249388632 0.78820368
11| 550 | 25.24015257 0.017546915 | 0.250412496 0.788579456

Tablo E.15. 6 = 120°C ve s=50 mm i¢in zayiflatma faktorleri
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Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 50 | 0.000192366 | 0.268900718 0.718003914
3| 150 | 1.57302409 0.001676689 | 0.269299776 0.718929881
5| 250 | 4.369511361 0.004381152 | 0.270026868 0.720332919
7 | 350 | 8.564242267 0.007885559 | 0.270969025 0.721680199
9| 450 | 14.15721681 0.011755476 | 0.272009448 0.722655184
11| 550 | 21.14843499 0.015642039 | 0.273054347 0.723189915

Tablo E.16. 6 = 20°C ve s=60 mm i¢in zayiflatma faktorler

Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 60 | 0.000257958 | 0.193049786 1
3| 150 | 3.052373022 0.002184009 | 0.193421514 1
5| 250 | 8.47881395 0.005423881 | 0.194046809 1
7| 350 | 16.61847534 0.009173478 | 0.194770481 1
9| 450 | 27.4713572 0.012822063 | 0.195474658 1
11| 550 | 41.03745952 0.016056016 | 0.196098811 1
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Tablo E.17. 6 = 30°C ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 60 | 0.000238958 | 0.200632831 0.962204364
3| 150 | 2.825893249 0.002032013 | 0.200992491 0.962332038
5| 250 | 7.849703469 0.005083881 | 0.20160465 0.962511576
7| 350 | 15.3854188 0.008672892 | 0.202324551 0.962663602
9 | 450 | 25.43303924 0.01222525 | 0.2030371 0.962753397
11| 550 | 37.99256479 0.015424485 | 0.203678819 0.962784507
Tablo E.18. 6 = 60°C ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 60 | 0.000193019 | 0.223382709 0.864210963
3| 150 | 2.279401116 0.001658951 | 0.22371011 0.864607837
5| 250 | 6.331669766 0.00422758 | 0.224283786 0.865184294
7 | 350 | 12.41007274 0.007372919 | 0.224986265 0.86569943
9| 450 | 20.51461004 0.010627105 | 0.225713053 0.866031695
11| 550 | 30.64528167 0.013685521 | 0.226396119 0.866175676
Tablo E.19. 6 = 90°C ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 60 | 0.00015914 | 0.246133463 0.784329701
3| 150 | 1.87736672 0.001378667 | 0.246433582 0.784882938
5| 250 | 5.214907557 0.003563026 | 0.24697114 0.785706414
7| 350 | 10.22121881 0.00632341 | 0.247650455 0.786473343
9| 450 | 16.89630048 0.009283413 | 0.248378895 0.787001883
11| 550 | 25.24015257 0.012166923 | 0.24908851 0.787265582
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Tablo E.20. 6 = 120°C ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 | 0.174780454 | 60 | 0.000133447 | 0.268884877 0.717964461
3| 150 | 1.57302409 0.001163106 | 0.2691617 0.718607119
5| 250 | 4.369511361 0.003039003 | 0.269666033 0.719581947
7 | 350 | 8.564242267 0.005469408 | 0.270319445 0.720519685
9| 450 | 14.15721681 0.008152734 | 0.271040854 0.721199978
11| 550 | 21.14843499 0.010846839 | 0.271765162 0.721574501
Tablo E.21. 6 = 20°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 70 | 0.000189399 | 0.193036554 1
3| 150 | 3.052373022 0.001603501 | 0.193309476 1
5| 250 | 8.47881395 0.003981964 | 0.193768519 1
7 | 350 | 16.61847534 0.00673414 | 0.194299689 1
9| 450 | 27.4713572 0.009411477 | 0.194816415 1
11| 550 | 41.03745952 0.011783725 | 0.195274259 1
Tablo E.22. 6 = 30°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 70 | 0.000175449 | 0.200620092 0.962199507
3| 150 | 2.825893249 0.001491909 | 0.200884154 0.962293299
5| 250 | 7.849703469 0.003732378 | 0.201333559 0.962425342
7| 350 | 15.3854188 0.006366751 | 0.201861974 0.962537348
9 | 450 | 25.43303924 0.008973593 | 0.202384867 0.962603665
11| 550 | 37.99256479 0.011320546 | 0.202855631 0.962626763
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Tablo E.23. 6 = 60°C ve s=70 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 70 | 0.000141719 | 0.223371252 0.864196054
3| 150 | 2.279401116 0.001218014 | 0.223611631 0.864487571
5| 250 | 6.331669766 0.003103771 | 0.224032795 0.864911403
7| 350 | 12.41007274 0.005412619 | 0.224548452 0.865290707
9 | 450 | 20.51461004 0.007800911 | 0.225081852 0.865535862
11| 550 | 30.64528167 0.010044951 | 0.225583035 0.865642484
Tablo E.24. 6 = 90°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 70 | 0.000116845 | 0.246123055 0.78430911
3| 150 | 1.87736672 0.001012232 | 0.246343404 0.78471545
5| 250 | 5.214907557 0.002615908 | 0.24673806 0.785320752
7| 350 | 10.22121881 0.004642265 | 0.247236735 0.785885193
9| 450 | 16.89630048 0.006814822 | 0.247771389 0.786274864
11| 550 | 25.24015257 0.008930798 | 0.248292118 0.786469825
Tablo E.25. 6 = 120°C ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 70 | 9.79801E-05 | 0.268875342 0.717940711
3| 150 | 1.57302409 0.000853968 | 0.269078588 0.718412701
5| 250 | 4.369511361 0.002231202 | 0.269448856 0.71912912
7 | 350 | 8.564242267 0.004015384 | 0.269928532 0.719819012
9| 450 | 14.15721681 0.005984983 | 0.270458057 0.72032025
11| 550 | 21.14843499 0.007962157 | 0.270989618 0.720596828
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Tablo E.26. 6 = 20°C ve s=80 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1] 50 |0.339152558 | 80 | 0.000144949 | 0.193027975 1
3| 150 | 3.052373022 0.001227145 | 0.193236839 1
5| 250 | 8.47881395 0.003047236 | 0.193588117 1
7| 350 | 16.61847534 0.005153065 | 0.193994541 1
9| 450 | 27.4713572 0.007201282 | 0.194389847 1
11| 550 | 41.03745952 0.009015688 | 0.194740028 1
Tablo E.27. 6 = 30°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 80 | 0.000134272 | 0.200611833 0.962196358
3| 150 | 2.825893249 0.001141747 | 0.200813917 0.962268162
5| 250 | 7.849703469 0.002856251 | 0.201157821 0.962369326
7| 350 | 15.3854188 0.004871975 | 0.201562145 0.962455236
9 | 450 | 25.43303924 0.006866321 | 0.20196218 0.962506184
11| 550 | 37.99256479 0.008661465 | 0.202322259 0.962523988
Tablo E.28. 6 = 60°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 80 | 0.000108459 | 0.223363823 0.864186386
3| 150 | 2.279401116 0.000932141 | 0.223547784 0.864409548
5| 250 | 6.331669766 0.002375229 | 0.223870083 0.864734199
7 | 350 | 12.41007274 0.00414194 | 0.224264659 0.865025021
9| 450 | 20.51461004 0.005969214 | 0.224672762 0.865213236
11| 550 | 30.64528167 0.007685837 | 0.225056152 0.865295288
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Tablo E.29. 6 = 90°C ve s=80 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 80 | 8.94222E-05 | 0.246116306 0.784295758
3| 150 | 1.87736672 0.000774659 | 0.246284939 0.784606804
5| 250 | 5.214907557 0.002001898 | 0.246586956 0.785070386
7| 350 | 10.22121881 0.003552492 | 0.246968548 0.785503025
9| 450 | 16.89630048 0.005214794 | 0.247377631 0.785802042
11| 550 | 25.24015257 0.006833584 | 0.247776006 0.78595192
Tablo E.30. 6 = 120°C ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 80 | 7.4985E-05 | 0.26886916 0.717925311
3| 150 | 1.57302409 0.000653542 | 0.269024704 0.718286596
5| 250 | 4.369511361 0.001707502 | 0.26930806 0.718835212
7 | 350 | 8.564242267 0.003072809 | 0.269675122 0.719363879
9| 450 | 14.15721681 0.004579877 | 0.270080295 0.719748352
11| 550 | 21.14843499 0.006092573 | 0.270486982 0.719960814
Tablo E.31. 6 = 20°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 100 | 9.27218E-05 | 0.193017895 1
3| 150 | 3.052373022 0.000784969 | 0.193151499 1
5| 250 | 8.47881395 0.001949136 | 0.193376183 1
7| 350 | 16.61847534 0.003295883 | 0.193636105 1
9| 450 | 27.4713572 0.004605524 | 0.193888866 1
11| 550 | 41.03745952 0.005765353 | 0.194112713 1
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Tablo E.32. 6 = 30°C ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 100 | 8.58923E-05 | 0.200602129 0.962192657
3| 150 | 2.825893249 0.000730344 | 0.200731396 0.962238608
5| 250 | 7.849703469 0.001826984 | 0.200951365 0.962303405
7| 350 | 15.3854188 0.00311613 | 0.201209949 0.962358505
9 | 450 | 25.43303924 0.00439137 | 0.201465743 0.962391242
11| 550 | 37.99256479 0.005538951 | 0.20169593 0.962402728
Tablo E.33. 6 = 60°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 100 | 6.93798E-05 | 0.223355095 0.864175026
3| 150 | 2.279401116 0.000596268 | 0.22347277 0.864317827
5| 250 | 6.331669766 0.001519321 | 0.223678925 0.864525719
7 | 350 | 12.41007274 0.002649264 | 0.223931285 0.864712159
9| 450 | 20.51461004 0.00381777 | 0.224192259 0.864833009
11| 550 | 30.64528167 0.004915301 | 0.224437381 0.86488584
Tablo E.34. 6 = 90°C ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 100 | 5.72024E-05 | 0.246108377 0.78428007
3| 150 | 1.87736672 0.000495533 | 0.246216248 0.784479095
5| 250 | 5.214907557 0.001280532 | 0.246409432 0.784775899
7| 350 | 10.22121881 0.002272284 | 0.246653496 0.785053155
9| 450 | 16.89630048 0.003335357 | 0.246915112 0.785245036
11| 550 | 25.24015257 0.004370439 | 0.24716984 0.78534142
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Tablo E.35. 6 = 120°C ve s=100 mm igin zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 100 | 4.7967E-05 | 0.268861896 0.717907217
3| 150 | 1.57302409 0.000418058 | 0.268961394 0.718138376
5| 250 | 4.369511361 0.001092227 | 0.269142644 0.718489572
7| 350 | 8.564242267 0.001965492 | 0.26937742 0.718828271
9| 450 | 14.15721681 0.002929334 | 0.269636548 0.71907487
11| 550 | 21.14843499 0.003896647 | 0.26989661 0.71921138
Tablo E.36. 6 = 20°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 120 | 6.4373E-05 | 0.193012424 1
3| 150 | 3.052373022 0.000544966 | 0.193105178 1
5| 250 | 8.47881395 0.001353153 | 0.193261159 1
7| 350 | 16.61847534 0.002288023 | 0.193441589 1
9| 450 | 27.4713572 0.003197037 | 0.193617028 1
11| 550 | 41.03745952 0.00400195 | 0.193772376 1
Tablo E.37. 6 = 30°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 0.313988139 | 120 | 5.96316E-05 | 0.200596861 0.962190649
3| 150 | 2.825893249 0.000507043 | 0.200686605 0.962222557
5| 250 | 7.849703469 0.001268356 | 0.200839313 0.962267575
7| 350 | 15.3854188 0.00216325 | 0.201018815 0.962305883
9| 450 | 25.43303924 0.003048402 | 0.201196364 0.962328666
11| 550 | 37.99256479 0.003844839 | 0.201356117 0.962336677
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Tablo E.38. 6 = 60°C ve s=120 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 120 | 4.81677E-05 | 0.223350358 0.86416886
3| 150 | 2.279401116 0.000413961 | 0.223432054 0.864268018
5| 250 | 6.331669766 0.001054773 | 0.223575173 0.864412432
7| 350 | 12.41007274 0.001839171 | 0.22375036 0.864542022
9 | 450 | 20.51461004 0.002650275 | 0.223931511 0.864626094
11| 550 | 30.64528167 0.003412033 | 0.224101642 0.864662903
Tablo E.39. 6 = 90°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 120 | 3.97133E-05 | 0.246104073 0.784271554
3| 150 | 1.87736672 0.000344026 | 0.246178963 0.784409749
5| 250 | 5.214907557 0.000889001 | 0.246313078 0.784615905
7| 350 | 10.22121881 0.00157748 | 0.246482509 0.784808583
9| 450 | 16.89630048 0.002315424 | 0.246664113 0.784942026
11| 550 | 25.24015257 0.003033875 | 0.246840919 0.785009134
Tablo E.40. 6 = 120°C ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 120 | 3.33016E-05 | 0.268857953 0.717897394
3| 150 | 1.57302409 0.000290239 | 0.26892703 0.718057899
5| 250 | 4.369511361 0.000758275 | 0.269052861 0.718301815
7 | 350 | 8.564242267 0.001364508 | 0.269215847 0.718537155
9| 450 | 14.15721681 0.002033585 | 0.269395727 0.718708608
11| 550 | 21.14843499 0.002705025 | 0.269576243 0.718803608
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Sekil E.1 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda s= 30 mm i¢in yakinlik etkisinin frekans ile degisimi
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Sekil E.2 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda s= 40 mm i¢in yakinlik etkisinin frekans ile degisimi
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Sekil E.3 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda s= 50 mm i¢in yakinlik etkisinin frekans ile degisimi
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Sekil E.4 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda 20°C i¢in yakinlik etkisinin frekans ile degisimi
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Sekil E.5 Yanyana olan tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda 30°C i¢in yakinlik etkisinin frekans ile degisimi
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Sekil E.6 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda 60°C i¢in yakinlik etkisinin frekans ile degisimi
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5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek Damarh U¢ Kablonun Yanyana Dosenmesi

Frakans ve kablo eksenleri arasindaki uzaklik sabit, sicaklik degisken

Xp ifadesinin hesabinda kullanilan k, degeri tablo 3.1 den 0.8 olarak belirlenmistir ve 20°C’ de hesaplanan aa direngleri baz degerler

olarak kabul edilmistir.

Tablo F.1. =50 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) Xp' s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 30 | 0.001039288 | 0.193200583 1
30 0.2005849 0.313988139 0.000962735 | 0.20077801 0.962259675
60 0.2233396 0.253266791 0.000777645 | 0.223513279 0.864380781
90 0.2460943 0.208596302 0.000641149 | 0.246252083 0.784564257
120 0.268849 0.174780454 0.000537632 | 0.268993542 0.718235023
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Tablo F.2. =50 Hz ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 40 | 0.000582153 | 0.193112356 1
30 0.2005849 0.313988139 0.000539273 | 0.20069307 0.962227323
60 0.2233396 0.253266791 0.000435598 | 0.223436886 0.864281448
90 0.2460943 0.208596302 0.000359141 | 0.246182682 0.784427051
120 0.268849 0.174780454 0.000301156 | 0.268929966 0.71807675
Tablo F.3. =50 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1/ 50 | 0.339152558 | 50 | 0.000371853 | 0.193071768 1
30 0.2005849 0.313988139 0.000344464 | 0.200653994 0.962212432
60 0.2233396 0.253266791 0.000278241 | 0.223401742 0.86423573
90 0.2460943 0.208596302 0.000229404 | 0.246150755 0.784363906
120 0.268849 0.174780454 0.000192366 | 0.268900718 0.718003914
Tablo F.4. =50 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 60 | 0.000257958 | 0.193049786 1
30 0.2005849 0.313988139 0.000238958 | 0.200632831 0.962204364
60 0.2233396 0.253266791 0.000193019 | 0.223382709 0.864210963
90 0.2460943 0.208596302 0.00015914 | 0.246133463 0.784329701
120 0.268849 0.174780454 0.000133447 | 0.268884877 0.717964461
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Tablo F.5. =50 Hz ve s=70 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 70 | 0.000189399 | 0.193036554 1
30 0.2005849 0.313988139 0.000175449 | 0.200620092 0.962199507
60 0.2233396 0.253266791 0.000141719 | 0.223371252 0.864196054
90 0.2460943 0.208596302 0.000116845 | 0.246123055 0.78430911
120 0.268849 0.174780454 9.79801E-05 | 0.268875342 0.717940711
Tablo F.6. f= 50 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 80 | 0.000144949 | 0.193027975 1
30 0.2005849 0.313988139 0.000134272 | 0.200611833 0.962196358
60 0.2233396 0.253266791 0.000108459 | 0.223363823 0.864186386
90 0.2460943 0.208596302 8.94222E-05 | 0.246116306 0.784295758
120 0.268849 0.174780454 7.4985E-05 | 0.26886916 0.717925311
Tablo F.7. =50 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (ohm/km) |N|f (Hz) X, s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 100 | 9.27218E-05 | 0.193017895 1
30 0.2005849 0.313988139 8.58923E-05 | 0.200602129 0.962192657
60 0.2233396 0.253266791 6.93798E-05 | 0.223355095 0.864175026
90 0.2460943 0.208596302 5.72024E-05 | 0.246108377 0.78428007
120 0.268849 0.174780454 4.7967E-05 | 0.268861896 0.717907217
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Tablo F.8. =50 Hz ve s=120 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 120 | 6.4373E-05 | 0.193012424 1
30 0.2005849 0.313988139 5.96316E-05 | 0.200596861 0.962190649
60 0.2233396 0.253266791 4.81677E-05 | 0.223350358 0.86416886
90 0.2460943 0.208596302 3.97133E-05 | 0.246104073 0.784271554
120 0.268849 0.174780454 3.33016E-05 | 0.268857953 0.717897394
Tablo F.9. = 150 Hz ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 30 | 0.008802388 | 0.194698861 1
30 0.2005849 2.825893249 0.008189539 | 0.202227598 0.962770972
60 0.2233396 2.279401116 0.006685511 | 0.224832739 0.865972017
90 0.2460943 1.87736672 0.005555674 | 0.24746152 0.78678439
120 0.268849 1.57302409 0.004686827 | 0.270109049 0.720815766
Tablo F.10. f= 150 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 40 | 0.004929572 | 0.193951407 1
30 0.2005849 2.825893249 0.004586441 | 0.201504871 0.962514735
60 0.2233396 2.279401116 0.00374429 | 0.224175848 0.865175303
90 0.2460943 1.87736672 0.003111611 | 0.24686005 0.785673533
120 0.268849 1.57302409 0.002625052 | 0.269554743 0.719525116




GT

Tablo F.11. f= 150 Hz ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 3.052373 50 0.003148 0.193608 1
30 0.20058 2.825893 0.002929 0.201172 0.962396316
60 0.22334 2.279401 0.002392 0.223874 0.864807429
90 0.24609 1.877367 0.001987 0.246583 0.785160951
120 0.26885 1.573024 0.001677 0.2693 0.718929881
Tablo F.12. f= 150 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 3.052373 60 0.002184 0.193422 1
30 0.20058 2.825893 0.002032 0.200992 0.962332038
60 0.22334 2.279401 0.001659 0.22371 0.864607837
90 0.24609 1.877367 0.001379 0.246434 0.784882938
120 0.26885 1.573024 0.001163 0.269162 0.718607119
Tablo F.13. f= 150 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 3.052373 70 0.001604 0.193309 1
30 0.20058 2.825893 0.001492 0.200884 0.962293299
60 0.22334 2.279401 0.001218 0.223612 0.864487571
90 0.24609 1.877367 0.001012 0.246343 0.78471545
120 0.26885 1.573024 0.000854 0.269079 0.718412701




GT

Tablo F.14. f= 150 Hz ve s=80 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 3.052373 80 0.001227 0.193237 1
30 0.20058 2.825893 0.001142 0.200814 0.962268162
60 0.22334 2.279401 0.000932 0.223548 0.864409548
90 0.24609 1.877367 0.000775 0.246285 0.784606804
120 0.26885 1.573024 0.000654 0.269025 0.718286596
Tablo F.15. f= 50 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 3| 150 3.052373 100 0.000785 0.193151 1
30 0.20058 2.825893 0.00073 0.200731 0.962238608
60 0.22334 2.279401 0.000596 0.223473 0.864317827
90 0.24609 1.877367 0.000496 0.246216 0.784479095
120 0.26885 1.573024 0.000418 0.268961 0.718138376
Tablo F.16. f= 150 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 3| 150 3.052373 120 0.000545 0.193105 1
30 0.20058 2.825893 0.000507 0.200687 0.962222557
60 0.22334 2.279401 0.000414 0.223432 0.864268018
90 0.24609 1.877367 0.000344 0.246179 0.784409749
120 0.26885 1.573024 0.00029 0.268927 0.718057899




Tablo F.17. f= 250 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 30 0.021876 0.197222 1
30 0.20058 7.849703 0.020503 0.204697 0.963480583
60 0.22334 6.33167 0.017046 0.227147 0.868258502
90 0.24609 5.214908 0.014364 0.249629 0.790059584
120 0.26885 4.369511 0.01225 0.272143 0.724701248

Tablo F.18. f=250 Hz ve s=40 mm i¢in zayiflatma faktorleri

GT

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 40 0.012246 0.195363 1
30 0.20058 7.849703 0.011478 0.202887 0.962916695
60 0.22334 6.33167 0.009544 0.225471 0.866467817
90 0.24609 5.214908 0.008043 0.248074 0.787522005
120 0.26885 4.369511 0.00686 0.270693 0.721715285

Tablo F.19. f= 250 Hz ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 5/ 250 8.478814 50 0.00782 0.194509 1
30 0.20058 7.849703 0.00733 0.202055 0.962654399
60 0.22334 6.33167 0.006095 0.224701 0.865636513
90 0.24609 5.214908 0.005137 0.247358 0.786345781
120 0.26885 4.369511 0.004381 0.270027 0.720332919




GT

Tablo F.20. f= 250 Hz ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 60 0.005424 0.194047 1
30 0.20058 7.849703 0.005084 0.201605 0.962511576
60 0.22334 6.33167 0.004228 0.224284 0.865184294
90 0.24609 5.214908 0.003563 0.246971 0.785706414
120 0.26885 4.369511 0.003039 0.269666 0.719581947
Tablo F.21. f= 250 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 5| 250 8.478814 70 0.003982 0.193769 1
30 0.20058 7.849703 0.003732 0.201334 0.962425342
60 0.22334 6.33167 0.003104 0.224033 0.864911403
90 0.24609 5.214908 0.002616 0.246738 0.785320752
120 0.26885 4.369511 0.002231 0.269449 0.71912912
Tablo F.22. f= 250 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 5| 250 8.478814 80 0.003047 0.193588 1
30 0.20058 7.849703 0.002856 0.201158 0.962369326
60 0.22334 6.33167 0.002375 0.22387 0.864734199
90 0.24609 5.214908 0.002002 0.246587 0.785070386
120 0.26885 4.369511 0.001708 0.269308 0.718835212




Tablo F.23. f=250 Hz ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 100 0.001949 0.193376 1
30 0.20058 7.849703 0.001827 0.200951 0.962303405
60 0.22334 6.33167 0.001519 0.223679 0.864525719
90 0.24609 5.214908 0.001281 0.246409 0.784775899
120 0.26885 4.369511 0.001092 0.269143 0.718489572

Tablo F.24. f= 250 Hz ve s=120 mm i¢in zayiflatma faktorleri

o7

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 120 0.001353 0.193261 1
30 0.20058 7.849703 0.001268 0.200839 0.962267575
60 0.22334 6.33167 0.001055 0.223575 0.864412432
90 0.24609 5.214908 0.000889 0.246313 0.784615905
120 0.26885 4.369511 0.000758 0.269053 0.718301815

Tablo F.25. f= 350 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 16.61848 30 0.037036 0.200148 1
30 0.20058 15.38542 0.03501 0.207607 0.964069722
60 0.22334 12.41007 0.029751 0.229984 0.870268019
90 0.24609 10.22122 0.025509 0.252372 0.793067115
120 0.26885 8.564242 0.02206 0.27478 0.728394219
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Tablo F.26. f=350 Hz ve s=40 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 40 0.020721 0.196999 1
30 0.20058 15.38542 0.019589 0.204514 0.96325427
60 0.22334 12.41007 0.01665 0.227058 0.867614847
90 0.24609 10.22122 0.014278 0.249608 0.78923345
120 0.26885 8.564242 0.012349 0.272169 0.723811604
Tablo F.27. f= 350 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 50 0.013228 0.195553 1
30 0.20058 15.38542 0.012506 0.203093 0.962872302
60 0.22334 12.41007 0.010631 0.225714 0.866375592
90 0.24609 10.22122 0.009117 0.248338 0.787446968
120 0.26885 8.564242 0.007886 0.270969 0.721680199
Tablo F.28. f=350 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 16.61848 60 0.009173 0.19477 1
30 0.20058 15.38542 0.008673 0.202325 0.962663602
60 0.22334 12.41007 0.007373 0.224986 0.86569943
90 0.24609 10.22122 0.006323 0.24765 0.786473343
120 0.26885 8.564242 0.005469 0.270319 0.720519685




Tablo F.29. f=350 Hz ve s=70 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 70 0.006734 0.1943 1
30 0.20058 15.38542 0.006367 0.201862 0.962537348
60 0.22334 12.41007 0.005413 0.224548 0.865290707
90 0.24609 10.22122 0.004642 0.247237 0.785885193
120 0.26885 8.564242 0.004015 0.269929 0.719819012

Tablo F.30. f= 350 Hz ve s=80 mm i¢in zayiflatma faktorleri

o7

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 80 0.005153 0.193995 1
30 0.20058 15.38542 0.004872 0.201562 0.962455236
60 0.22334 12.41007 0.004142 0.224265 0.865025021
90 0.24609 10.22122 0.003552 0.246969 0.785503025
120 0.26885 8.564242 0.003073 0.269675 0.719363879

Tablo F.31. f= 350 Hz ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (ohm/km) |N|f (Hz) X, s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 100 0.003296 0.193636 1
30 0.20058 15.38542 0.003116 0.20121 0.962358505
60 0.22334 12.41007 0.002649 0.223931 0.864712159
90 0.24609 10.22122 0.002272 0.246653 0.785053155
120 0.26885 8.564242 0.001965 0.269377 0.718828271
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Tablo F.32. f=350 Hz ve s=120 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 16.61848 120 0.002288 0.193442 1
30 0.20058 15.38542 0.002163 0.201019 0.962305883
60 0.22334 12.41007 0.001839 0.22375 0.864542022
90 0.24609 10.22122 0.001577 0.246483 0.784808583
120 0.26885 8.564242 0.001365 0.269216 0.718537155
Tablo F.33. f=450 Hz ve s=30 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 27.47136 30 0.051831 0.203003 1
30 0.20058 25.43304 0.049407 0.210495 0.964408304
60 0.22334 20.51461 0.042924 0.232926 0.871534618
90 0.24609 16.8963 0.037481 0.255318 0.795099471
120 0.26885 14.15722 0.032905 0.277696 0.731028533
Tablo F.34. f=450 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 27.47136 40 0.028977 0.198593 1
30 0.20058 25.43304 0.027625 0.206126 0.963451395
60 0.22334 20.51461 0.024008 0.228702 0.868347599
90 0.24609 16.8963 0.020969 0.251255 0.79040329
120 0.26885 14.15722 0.018413 0.273799 0.72532175
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Tablo F.35. =450 Hz ve s=50 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 27.47136 50 0.018492 0.196569 1
30 0.20058 25.43304 0.017631 0.204121 0.963000491
60 0.22334 20.51461 0.015325 0.226762 0.866850688
90 0.24609 16.8963 0.013386 0.249389 0.78820368
120 0.26885 14.15722 0.011755 0.272009 0.722655184
Tablo F.36. f=450 Hz ve s=60 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yp Raa (0hm/km)| Zayiflatma faktorii
20 0.193 9| 450 27.47136 60 0.012822 0.195475 1
30 0.20058 25.43304 0.012225 0.203037 0.962753397
60 0.22334 20.51461 0.010627 0.225713 0.866031695
90 0.24609 16.8963 0.009283 0.248379 0.787001883
120 0.26885 14.15722 0.008153 0.271041 0.721199978
Tablo F.37. f=450 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 27.47136 70 0.009411 0.194816 1
30 0.20058 25.43304 0.008974 0.202385 0.962603665
60 0.22334 20.51461 0.007801 0.225082 0.865535862
90 0.24609 16.8963 0.006815 0.247771 0.786274864
120 0.26885 14.15722 0.005985 0.270458 0.72032025
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Tablo F.38. f=450 Hz ve s=80 mm igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 27.47136 80 0.007201 0.19439 1
30 0.20058 25.43304 0.006866 0.201962 0.962506184
60 0.22334 20.51461 0.005969 0.224673 0.865213236
90 0.24609 16.8963 0.005215 0.247378 0.785802042
120 0.26885 14.15722 0.00458 0.27008 0.719748352
Tablo F.39. f=450 Hz ve s=100 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 27.47136 100 0.004606 0.193889 1
30 0.20058 25.43304 0.004391 0.201466 0.962391242
60 0.22334 20.51461 0.003818 0.224192 0.864833009
90 0.24609 16.8963 0.003335 0.246915 0.785245036
120 0.26885 14.15722 0.002929 0.269637 0.71907487
Tablo F.40. f=450 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 9| 450 27.47136 120 0.003197 0.193617 1
30 0.20058 25.43304 0.003048 0.201196 0.962328666
60 0.22334 20.51461 0.00265 0.223932 0.864626094
90 0.24609 16.8963 0.002315 0.246664 0.784942026
120 0.26885 14.15722 0.002034 0.269396 0.718708608
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Tablo F.41. f= 550 Hz ve s=30 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 30 0.064996 0.205544 1
30 0.20058 37.99256 0.06242 0.213105 0.964518641
60 0.22334 30.64528 0.05534 0.235699 0.872060942
90 0.24609 25.24015 0.04917 0.258195 0.79608143
120 0.26885 21.14843 0.043815 0.280629 0.732441682
Tablo F.42. f= 550 Hz ve s=40 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 40 0.036307 0.200007 1
30 0.20058 37.99256 0.034874 0.20758 0.963517996
60 0.22334 30.64528 0.030933 0.230248 0.868659668
90 0.24609 25.24015 0.027493 0.25286 0.790979227
120 0.26885 21.14843 0.024506 0.275437 0.726144225
Tablo F.43. f= 550 Hz ve s=50 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 41.03746 50 0.023161 0.19747 1
30 0.20058 37.99256 0.022249 0.205048 0.963044515
60 0.22334 30.64528 0.019739 0.227748 0.867055314
90 0.24609 25.24015 0.017547 0.250412 0.788579456
120 0.26885 21.14843 0.015642 0.273054 0.723189915
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Tablo F.44. f= 550 Hz ve s=60 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 60 0.016056 0.196099 1
30 0.20058 37.99256 0.015424 0.203679 0.962784507
60 0.22334 30.64528 0.013686 0.226396 0.866175676
90 0.24609 25.24015 0.012167 0.249089 0.787265582
120 0.26885 21.14843 0.010847 0.271765 0.721574501
Tablo F.45. f= 550 Hz ve s=70 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 70 0.011784 0.195274 1
30 0.20058 37.99256 0.011321 0.202856 0.962626763
60 0.22334 30.64528 0.010045 0.225583 0.865642484
90 0.24609 25.24015 0.008931 0.248292 0.786469825
120 0.26885 21.14843 0.007962 0.27099 0.720596828
Tablo F.46. f= 550 Hz ve s=80 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 11| 550 41.03746 80 0.009016 0.19474 1
30 0.20058 37.99256 0.008661 0.202322 0.962523988
60 0.22334 30.64528 0.007686 0.225056 0.865295288
90 0.24609 25.24015 0.006834 0.247776 0.78595192
120 0.26885 21.14843 0.006093 0.270487 0.719960814
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Tablo F.47. f= 550 Hz ve s=100 mm i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 100 0.005765 0.194113 1
30 0.20058 37.99256 0.005539 0.201696 0.962402728
60 0.22334 30.64528 0.004915 0.224437 0.86488584
90 0.24609 25.24015 0.00437 0.24717 0.78534142
120 0.26885 21.14843 0.003897 0.269897 0.71921138
Tablo F.48. f= 550 Hz ve s=120 mm i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 41.03746 120 0.004002 0.193772 1
30 0.20058 37.99256 0.003845 0.201356 0.962336677
60 0.22334 30.64528 0.003412 0.224102 0.864662903
90 0.24609 25.24015 0.003034 0.246841 0.785009134
120 0.26885 21.14843 0.002705 0.269576 0.718803608
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Sekil F.1 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda f= 50 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil F.2 Yanyana olan tek damarl ti¢ 5.8/10 kV NYSY tipi kabloda f= 150 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil F.3 Yanyana olan tek damarl ti¢ 5.8/10 kV NYSY tipi kabloda =250 Hz i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil F.4 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda s= 30 mm i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil F.5 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda s= 40 mm i¢in yakinlik etkisinin sicalik ile degisimi
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Sekil F.6 Yanyana olan tek damarli ti¢ 5.8/10 kV NYSY tipi kabloda s= 50 mm i¢in yakinlik etkisinin sicalik ile degisimi
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5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Tek Damarh U¢ Kablonun Ucgen Tertip Dosenmesi

Sicaklik sabit, frekans degisken

X, ifadesinin hesabinda kullanilan k;, degeri tablo 3.1” den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direngleri baz degerler olarak

kabul edilmistir.

5.8/10 kV NYSY tipi kablonun katalog bilgilerinden yararlanilmak suretiyle ile dis ¢ap 30 mm olarak alinmistir. Kablolar tiggen tertip
dosendigi icin kablo eksenleri arasindaki uzaklik sabit kalmaktadir.

Tablo G.1. 6 = 20°C i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1| 50 |0.339152558 | 30 | 0.001039288 | 0.193200583 1
3| 150 | 3.052373022 0.008802388 | 0.194698861 1
5| 250 | 8.47881395 0.021875807 | 0.197222031 1
7| 350 | 16.61847534 0.037036057 | 0.200147959 1
9| 450 | 27.4713572 0.051830891 | 0.203003362 1
11| 550 | 41.03745952 0.064995544 | 0.20554414 1
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Tablo G.2. 6 = 30°C igin zayiflatma faktorleri

Sicaklik (°C) | Rda (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 |0.313988139 | 30 | 0.000962735 | 0.20077801 0.962259675
3| 150 | 2.825893249 0.008189539 | 0.202227598 0.962770972
5| 250 | 7.849703469 0.020502853 | 0.204697463 0.963480583
7| 350 | 15.3854188 0.035009858 | 0.207607349 0.964069722
9| 450 | 25.43303924 0.049407233 | 0.210495245 0.964408304
11| 550 | 37.99256479 0.062420001 | 0.21310541 0.964518641
Tablo G.3. 6 = 60°C i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 0.253266791 | 30 | 0.000777645 | 0.223513279 0.864380781
3| 150 | 2.279401116 0.006685511 | 0.224832739 0.865972017
5| 250 | 6.331669766 0.017046121 | 0.227146674 0.868258502
7 | 350 | 12.41007274 0.02975144 | 0.229984275 0.870268019
9| 450 | 20.51461004 0.042924463 | 0.232926332 0.871534618
11| 550 | 30.64528167 0.055340318 | 0.235699284 0.872060942
Tablo G.4. 6 = 90°C igin zayiflatma faktorleri
Sicaklik (°C) | Rda (0hm/km) [ N |f (Hz) X, s(mm) Yo Raa (0hm/km)|Zayiflatma faktorii
90 0.2460943 | 1| 50 | 0.208596302 | 30 | 0.000641149 | 0.246252083 0.784564257
3| 150 | 1.87736672 0.005555674 | 0.24746152 0.78678439
5| 250 | 5.214907557 0.014364463 | 0.249629313 0.790059584
7 | 350 | 10.22121881 0.025509457 | 0.252372032 0.793067115
9| 450 | 16.89630048 0.037481141 | 0.255318195 0.795099471
11| 550 | 25.24015257 0.049170454 | 0.258194868 0.79608143
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Tablo G.5. 6 = 120°C i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
120 0.268849 1| 50 |0.174780454 | 30 | 0.000537632 | 0.268993542 0.718235023
3| 150 | 1.57302409 0.004686827 | 0.270109049 0.720815766
5| 250 | 4.369511361 0.012250481 | 0.27214253 0.724701248
7 | 350 | 8.564242267 0.022059667 | 0.27477972 0.728394219
9| 450 | 14.15721681 0.032905231 | 0.277695539 0.731028533
11| 550 | 21.14843499 0.043815215 | 0.280628677 0.732441682




LT

0.07

0.06 -
0.05 -
=30 mm

0.04 - — 20 derece

N —— 30 derece

> 60 derece

0.03 - 90 derece

— 120 derece
0.02 -
0.01 -
0 I I I I I I I I I I 1
0 50 100 150 200 250 300 350 400 450 500 550

f [Hz]

Sekil G.1Uggen tertipte dosenmis tek damarli ii¢ 5.8/10 kV NYSY tipi kabloda yakinlik etkisinin frekans ile degisimi
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5.8/10 kV 95 mm? NYSY Tipi Kablonun Hesaplanan Yakmhk Etkisine Bagh Zayiflatma Faktorii Tablolar:
Tek Damarh U¢ Kablonun Ucgen Tertip Dosenmesi

Frekans sabit, sicaklik degisken

X, ifadesinin hesabinda kullanilan k;, degeri tablo 3.1” den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direngleri baz
degerler olarak kabul edilmistir.

5.8/10 kV NYSY tipi kablonun katalog bilgilerinden yararlanilmak suretiyle ile dis cap 30 mm olarak alinmistir. Kablolar tiggen
tertip dosendigi i¢in kablo eksenleri arasindaki uzaklik sabit kalmaktadir.

Tablo H.1. f= 50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 30 | 0.001039288 | 0.193200583 1
30 0.2005849 0.313988139 0.000962735 | 0.20077801 0.962259675
60 0.2233396 0.253266791 0.000777645 | 0.223513279 0.864380781
90 0.2460943 0.208596302 0.000641149 | 0.246252083 0.784564257
120 0.268849 0.174780454 0.000537632 | 0.268993542 0.718235023
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Tablo H.2. f= 150 Hz igin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 | 3.052373022 | 30 | 0.008802388 | 0.194698861 1
30 0.2005849 2.825893249 0.008189539 | 0.202227598 0.962770972
60 0.2233396 2.279401116 0.006685511 | 0.224832739 0.865972017
90 0.2460943 1.87736672 0.005555674 | 0.24746152 0.78678439
120 0.268849 1.57302409 0.004686827 | 0.270109049 0.720815766
Tablo H.3. f= 250 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5/ 250 | 8.47881395 | 30 | 0.021875807 | 0.197222031 1
30 0.2005849 7.849703469 0.020502853 | 0.204697463 0.963480583
60 0.2233396 6.331669766 0.017046121 | 0.227146674 0.868258502
90 0.2460943 5.214907557 0.014364463 | 0.249629313 0.790059584
120 0.268849 4.369511361 0.012250481 | 0.27214253 0.724701248
Tablo H.4. =350 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) Xp' s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 | 30 | 0.037036057 | 0.200147959 1
30 0.2005849 15.3854188 0.035009858 | 0.207607349 0.964069722
60 0.2233396 12.41007274 0.02975144 | 0.229984275 0.870268019
90 0.2460943 10.22121881 0.025509457 | 0.252372032 0.793067115
120 0.268849 8.564242267 0.022059667 | 0.27477972 0.728394219
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Tablo H.5. =450 Hz i¢in zayiflatma faktdrleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 | 30 | 0.051830891 | 0.203003362 1
30 0.2005849 25.43303924 0.049407233 | 0.210495245 0.964408304
60 0.2233396 20.51461004 0.042924463 | 0.232926332 0.871534618
90 0.2460943 16.89630048 0.037481141 | 0.255318195 0.795099471
120 0.268849 14.15721681 0.032905231 | 0.277695539 0.731028533
Tablo H.6. f= 550 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (HZ) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 | 30 | 0.064995544 | 0.20554414 1
30 0.2005849 37.99256479 0.062420001 | 0.21310541 0.964518641
60 0.2233396 30.64528167 0.055340318 | 0.235699284 0.872060942
90 0.2460943 25.24015257 0.049170454 | 0.258194868 0.79608143
120 0.268849 21.14843499 0.043815215 | 0.280628677 0.732441682
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Sekil H.1Uggen tertipte dosenmis tek damarl ii¢ 5.8/10 kV NYSY tipi kabloda yakinlik etkisinin sicaklik ile degisimi
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5.8/10 kV 95 mm? NYSEYFGbY Tipi Kablonun Hesaplanan Yakinhk Etkisine Bagh Zayiflatma Faktorii Tablolar:

Uc¢ Damarh Kablo

Sicaklik sabit, frekans degisken

X, ifadesinin hesabinda kullanilan ky degeri tablo 3.1” den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direngleri baz

degerler olarak kabul edilmistir.

Iletkenler arasindaki uzaklik izolasyon kalinlig1 6 mm almarak hesaplanmustir.

Tablo I.1. 6 = 20°C igin zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.000150017 | 22.998| 7.93671E-07 | 0.193000153 1
3| 150 | 3.052373022 0.015083827 | 0.195911179 1
5| 250 | 8.47881395 0.037511011 | 0.200239625 1
7| 350 | 16.61847534 0.063565462 | 0.205268134 1
9| 450 | 27.4713572 0.089059608 | 0.210188504 1
11| 550 | 41.03745952 0.11182495 | 0.214582215 1
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Tablo 1.2. 6 = 30°C i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
30 0.2005849 | 1| 50 | 6.93941E-05 | 22.998| 3.67132E-07 | 0.200584974 0.962186497
3| 150 | 2.825893249 0.014033253 | 0.203399759 0.963182945
5| 250 | 7.849703469 0.035154163 | 0.207636294 0.9643768
7| 350 | 15.3854188 0.06007969 | 0.212635979 0.965349963
9 | 450 | 25.43303924 0.084877543 | 0.217610053 0.965895192
11| 550 | 37.99256479 0.10736372 | 0.222120441 0.966062441
Tablo 1.3. 0 = 60°C igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
60 0.2233396 | 1| 50 | 8.09045E-06 |22.998| 4.28029E-08 | 0.22333961 0.864155505
3| 150 | 2.279401116 0.011455239 | 0.225898008 0.867255005
5| 250 | 6.331669766 0.029221977 | 0.229866025 0.871114491
7 | 350 | 12.41007274 0.051038763 | 0.234738577 0.874454199
9| 450 | 20.51461004 0.073702847 | 0.239800364 0.876514533
11| 550 | 30.64528167 0.095119771 | 0.244583612 0.87733685
Tablo 1.4. 6 = 90°C igin zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N | (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
90 0.2460943 | 1| 50 | 1.16213E-06 |22.998| 6.14833E-09 | 0.246094302 0.784252833
3| 150 | 1.87736672 0.009518852 | 0.248436835 0.788575407
5| 250 | 5.214907557 0.024621531 | 0.252153519 0.79411791
7| 350 | 10.22121881 0.043750621 | 0.256861078 0.799140669
9| 450 | 16.89630048 0.064331326 | 0.261925873 0.802473243
11| 550 | 25.24015257 0.084469108 | 0.266881666 0.804035057
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Tablo 1.5. 6 = 120°C i¢in zayiflatma faktorleri

Sicaklik (°C) | Raa (o0hm/km) | N |f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
120 0.268849 1| 50 | 1.98207E-07 {22.998| 1.04862E-09 | 0.268849 0.717875659
3| 150 | 1.57302409 0.008029903 | 0.271007831 0.722898588
5| 250 | 4.369511361 0.020995888 | 0.274493723 0.729487081
7 | 350 | 8.564242267 0.037826661 | 0.27901866 0.735678876
9| 450 | 14.15721681 0.056460248 | 0.284028281 0.740026674
11| 550 | 21.14843499 0.075237362 | 0.28907649 0.74230255
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Sekil 1.1Ug damarli 5.8/10 kV NYSEYFGDbY tipi kabloda yakinlik etkisinin frekans ile degisimi
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5.8/10 kV 95 mm? NYSEYFGbY Tipi Kablonun Hesaplanan Yakinhk Etkisine Bagh Zayiflatma Faktorii Tablolar:
Uc¢ Damarh Kablo

Frekans sabit, sicaklik degisken
X, ifadesinin hesabinda kullanilan ky degeri tablo 3.1” den 0.8 olarak belirlenmistir ve 20°C i¢in hesaplanan aa direngleri baz

degerler olarak kabul edilmistir.

Iletkenler arasindaki uzaklik izolasyon kalinlig1 6 mm almarak hesaplanmustir.

Tablo J.1. f= 50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii
20 0.193 1| 50 0.3391526 | 22.998| 0.00178033 0.1933436 1
30 0.2005849 0.3139881 0.00164918 0.2009157 0.962312064
60 0.2233396 0.2532668 0.00133211 0.2236371 0.86454167
90 0.2460943 0.2085963 0.00109829 0.2463646 0.784786522
120 0.268849 0.1747805 0.00092096 0.2690966 0.718491442
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Tablo J.2. f= 150 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 3| 150 3.052373 |22.998| 0.01508383 | 0.1959112 1
30 0.2005849 2.8258932 0.01403325 | 0.2033998 0.963182945
60 0.2233396 2.2794011 0.01145524 0.225898 0.867255005
90 0.2460943 1.8773667 0.00951885 | 0.2484368 0.788575407
120 0.268849 1.5730241 0.0080299 0.2710078 0.722898588
Tablo J.3. =250 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X,D4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 5| 250 8.478814 |22.998| 0.03751101 | 0.2002396 1
30 0.2005849 7.8497035 0.03515416 | 0.2076363 0.9643768
60 0.2233396 6.3316698 0.02922198 0.229866 0.871114491
90 0.2460943 5.2149076 0.02462153 | 0.2521535 0.79411791
120 0.268849 4.3695114 0.02099589 | 0.2744937 0.729487081
Tablo J.4. =350 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) |N|f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.193 7| 350 | 16.61847534 |22.998| 0.063565462 | 0.20526813 1
30 0.201 15.3854188 0.06007969 | 0.21263598 0.965349963
60 0.223 12.41007274 0.051038763 | 0.23473858 0.874454199
90 0.246 10.22121881 0.043750621 | 0.25686108 0.799140669
120 0.269 8.564242267 0.037826661 | 0.27901866 0.735678876
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Tablo J.5. =450 Hz i¢cin zayiflatma faktorleri

Sicaklik (°C) | Rda (o0hm/km) [N|f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 9| 450 | 27.4713572 |22.998| 0.089059608 | 0.2101885 1
30 0.201 25.43303924 0.084877543 | 0.21761005 0.965895192
60 0.223 20.51461004 0.073702847 | 0.23980036 0.876514533
90 0.246 16.89630048 0.064331326 | 0.26192587 0.802473243
120 0.269 14.15721681 0.056460248 | 0.28402828 0.740026674
Tablo J.6. f= 550 Hz i¢in zayiflatma faktorleri
Sicaklik (°C) | Rga (0hm/km) | N |f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii
20 0.193 11| 550 | 41.03745952 |22.998| 0.11182495 | 0.21458222 1
30 0.201 37.99256479 0.10736372 | 0.22212044 0.966062441
60 0.223 30.64528167 0.095119771 | 0.24458361 0.87733685
90 0.246 25.24015257 0.084469108 | 0.26688167 0.804035057
120 0.269 21.14843499 0.075237362 | 0.28907649 0.74230255




67T

§=22.998 mm

—f=50 Hz
0,14 1 =150 Hz
f=250 Hz
0.12 7 =350 Hz
01 - — f= 450 Hz
— =550 Hz
. 0,08 -
>
0,06 -
0,04 1
0,02 -
0 T T T T T 1
0 20 40 60 80 100 120
Sicakhk

Sekil J.1Ug damarli 5.8/10 kV NYSEYFGbY tipi kabloda yakinlik etkisinin sicaklik ile degisimi
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EKK

KARSILASTIRMA

Yakinlik etksinin, incelemenin yapildig1 kesit olan 95 mm?® nin yam sira diger biiyiikliikteki kesit alanlari igin sergileyecegi
davranisi incelemek ve karsilastirma yapmak igin farkli iki kesit olan 50 mm? ve 150 mm? segildi. Boylece incelemenin yapildigi
kesitten biri biiylik digeri kiigiik olan bu iletken kesitlerindeki yakinlik etkisi davraniglarini gorebilme imkani dogdu. AA direnglerinin
hesabida yapilarak 95 mm? i¢in hesaplanan deger baz secilmek suretiyle zayiflatma faktorleri hesaplandi. Bu karsilastirmalar sadece

20°C ve 50 Hz i¢in yapildi.

5.8/10 kV NYSY tipi yanyana iki tek damarh kablo:

Tablo K.1 Yanyana dosenmis 5.8/10 kV 95 mm? NYSY tipi iki tek damarli kabloda 6 =20°C ve {=50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 30 | 0.000687495 | 0.193132687 1
40 | 0.000386716 | 0.193074636 1
50 | 0.000247498 | 0.193047767 1
60 | 0.000171874 | 0.193033172 1
70 | 0.000126453 | 0.193024405 1
80 | 9.6679E-05 | 0.193018659 1
100 | 6.18746E-05 | 0.193011942 1
120 | 4.29685E-05 | 0.193008293 1
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Tablo K.2 Yanyana désenmis 5.8/10 kV 50 mm? NYSY tipi iki tek damarli kabloda 6 =20°C ve =50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rda (ohm/km) |N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.387 1| 50 |0.084350524 | 27 | 0.00011122 | 0.387043042 0.498995371
40 | 5.06748E-05 | 0.387019611 0.498875588
50 | 3.24319E-05 | 0.387012551 0.498815262
60 | 2.25221E-05 | 0.387008716 0.498782492
70 | 1.65469E-05 | 0.387006404 0.498762821
80 | 1.26687E-05 | 0.387004903 0.498749906
100 | 8.10797E-06 | 0.387003138 0.498734824
120 | 5.63053E-06 | 0.387002179 0.498726631

Tablo K.3 Yanyana ddsenmis 5.8/10 kV 150 mm? NYSY tipi iki tek damarli kabloda 6 =20°C ve =50 Hz i¢in zayiflatma faktorleri

Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (ohm/km)| Zayiflatma faktorii
20 0.124 1| 50 |0.821611188 | 33 | 0.002168964 | 0.124268952 1.554150769
40 | 0.001476251 | 0.124183055 1.554758304
50 | 0.000944801 | 0.124117155 1.55536732
60 | 0.000656112 | 0.124081358 1.555698414
70 | 0.000483691 | 0.124059978 1.555895858
80 | 0.000369063 | 0.124045764 1.556027817
100 0.0002362 | 0.124029289 1.556180348
120 | 0.000164028 | 0.124020339 1.556263221




5.8/10 kV NYSY tipi yanyana ii¢ tek damarh kablo:

Tablo K.4 Yanyana désenmis 5.8/10 kV 95 mm?® NYSY tipi ii¢ tek damarli kabloda 6 =20°C ve £=50 Hz i¢in zayiflatma faktérleri
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Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.193 1| 50 | 0.339152558 | 30 | 0.001039288 | 0.193200583 1
40 | 0.000582153 | 0.193112356 1
50 | 0.000371853 | 0.193071768 1
60 | 0.000257958 | 0.193049786 1
70 | 0.000189667 | 0.193036606 1
80 | 0.000145153 | 0.193028015 1
100 | 9.28528E-05 | 0.193017921 1
120 | 6.4373E-05 | 0.193012424 1

Tablo K.5 Yanyana désenmis 5.8/10 kV 50 mm?® NYSY tipi ii¢ tek damarli kabloda 6 =20°C ve £=50 Hz i¢in zayiflatma faktdrleri

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii
20 0.387 1| 50 | 0.084350524 | 27 | 0.000168385 | 0.387065165 0.499142264
40 | 7.64611E-05 | 0.38702959 0.498960184
50 | 4.88851E-05 | 0.387018919 0.498869069
60 | 3.39291E-05 | 0.387013131 0.498819732
70 | 2.49279E-05 | 0.387009647 0.498790165
80 | 1.90813E-05 | 0.387007384 0.498770882
100 | 1.22089E-05 | 0.387004725 0.498748228
120 | 8.47425E-06 | 0.38700328 0.498735887
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Tablo K.6 Yanyana désenmis 5.8/10 kV 150 mm?® NYSY tipi ii¢ tek damarli kabloda 6 =20°C ve =50 Hz icin zayiflatma

faktorleri
Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0ohm/km) | Zayiflatma faktorii
20 0.124 1/ 50 |0.821611188 | 33 | 0.00325878 | 0.124404089 1.553008302
40 | 0.002209112 | 0.12427393 1.553924913
50 | 0.001409463 | 0.124174773 1.554838896
60 | 0.000977146 | 0.124121166 1.555333324
70 | 0.000719629 | 0.124089234 1.555627346
80 | 0.000550602 | 0.124068275 1.5558209
100 | 0.000352111 | 0.124043662 1.556048232
120 | 0.000243584 | 0.124030204 1.556172747

5.8/10 kV NYSY tipi iicgen tertipte dosenmis ii¢c tek damarh kablo:

Tablo K.7 Uggen tertipte dosenmis 5.8/10 kV 95 mm? NYSY tipi ti¢ tek damarli kabloda 6 =20°C ve =50 Hz i¢in zayiflatma

faktoru

Sicaklik (°C)

Rga (0hm/km)

N

f (Hz)

Xp'

s(mm)

Yp

Raa (0hm/km)

Zayiflatma faktorii

20

0.193

1

50

0.339152558

30

0.001039288

0.193200583

1

Tablo K.8 Uggen tertipte ddsenmis 5.8/10 kV 50 mm? NYSY tipi ti¢ tek damarli kabloda 6 =20°C ve =50 Hz i¢in zayiflatma

faktori

Sicaklik (°C)

Rga (0hm/km)

N

f (Hz)

X,

s(mm)

Yp

Raa (ohm/km)

Zayiflatma faktorii

20

0.387

1

50

0.084350524

27

0.000168385

0.387065165

0.499142264




Tablo K.9 Uggen tertipte dosenmis 5.8/10 kV 150 mm® NYSY tipi ii¢c tek damarli kabloda 6 =20°C ve =50 Hz i¢in zayiflatma
faktori

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii

20 0.124 1/ 50 |0.821611188 | 33 | 0.00325878 | 0.124404089 1.553008302

5.8/10 KV NYSEYFGDbY tipi kablo:

Tablo K.10 5.8/10 95 mm* NYSEYFGbY tipi ii¢ damarli tek kabloda 6 =20°C ve £=50 Hz i¢in zayiflatma faktorii

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) X,D4 s(mm) Yo Raa (0hm/km) | Zayiflatma faktorii

20 0.193 1| 50 | 0.339152558 |22.998| 0.001780328 | 0.193343603 1
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Tablo K.11 5.8/10 50 mm? NYSEYFGbY tipi ii¢ damarl tek kabloda 6 =20°C ve £=50 Hz i¢in zayiflatma faktori

Sicaklik (°C) | Rga (0hm/km) [N| f (Hz) Xp4 s(mm) Yp Raa (0hm/km) | Zayiflatma faktorii

20 0.387 1/ 50 | 0.084350524 |19.979| 0.000309108 | 0.387119625 0.499441493

Tablo K.12 5.8/10 150 mm? NYSEYFGbY tipi iic damarl: tek kabloda 6 =20°C ve =50 Hz i¢in zayiflatma faktorii

Sicaklik (°C) | Rga (0hm/km) |N| f (Hz) X, s(mm) Yo Raa (0hm/km)| Zayiflatma faktorii

20 0.124 1| 50 | 0.821611188 | 25.82| 0.00536562 | 0.124665337 1.550901063
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