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OZET

Uzun enerji iletim hatlarinin iletim kapasiteleri-
nin, gerilime badimli olarak arttirilabilmesi igin iletim-
de daha yiiksek gerilim kademelerine g¢ikilmasi gerekir. Ust
gerilim kademelerinde iletim yapilmasi izolatdr, yalitim
mesafeleri, korona gibi etkenlerden dolayi sinirlandifin-
dan, ¢ok fazli enerji iletimi iletim kapasitésini artir-
mak igin bir ¢6ziim olmaktadir. Ayrica ¢ift devre ti¢ fazli
bir enerji iletim hattinin iletim kapasitesi, iletim hatta
alti fazli hatta dénilistlirlilerek artirilabilir.

Enerji iletim hatlarinin iletim kapasitesini-etki-
leyen bir baska fakt&r olan hattin seri empedansi ve sdnt
sliseptansinin etkisini azaltmak amaci ile hattin muhtelif
noktalarinda seri ve s&nt kompanzasyon yapilir. Seri kom-
panzasyon hatta seri olarak yerlesgtirilen kapasite bankla-
ri, sdnt kompanzasyon ise faz ile n6tr arasina yerlestiri-
len gbnt reaktdrler ile yapilir, :

Bu c¢aligmada li¢ fazli ¢ift devre Keban-Kayseri-Gol-
bagi enerji iletim hatti temel alinarak bu hat alti fazla
bir enerji iletim hattina doénligtiiriilmiistiir. G®zbniine alai-
nan alti fazli enerji iletim hattinda seri ve gdnt kompan-
zasyonun muhtelif yerlerde yapildidi alti dedigik iletim
Mod'u olusturulmugtur. Incelemelerde G¥lbagi barasi sonsuz
gligli bara olarak alinmig ve alti fazli enerji iletim hat-
tinin dokuz ayri g¢aligma noktasinda gli¢ ilettigi varsayil-
mistir. Bilgisayarda yazilan program kullanilarak herbir
Mod i¢in dokuz ayri caligma noktasinda enerji iletim sis-
temlerinin igletilmesi ve planlanmasi agisindan ¢ok Snemli
olan ariza ‘analizleri yapilmigtir. Incelenen ariza cgegidi
onbir adettir. Elde edilen sonuglar Mod'lar ve g¢alisma nok-
talari gdzdniline alinarak karsilagtirilmig, etkiler deder-
lendirilmigtir,
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SUMMARY
THE STUDYING ON LOCALIZATION EFFECTS OF SHUNT REACTORS IN
STX-PHASE POWER TRANSMISSION SYSTEMS

In recent years, because of increasing generation
and consumption, there has been an increased interest in
high phase order (HPO) power transmission. High phase or-
der transmission (HPO), the use of more than the conven-
tional three phases, is a unique approach to encreasing
the power transmission capabilityv of overhead electric po-
wer transmission rights—-of-way. At present, six phase
transmission appears to be the most promising among multi
phase systems for possible realization in near future. Be-
cause of the growing interest in this area, quite a num-—
ber of papers have reported on different aspects of this
new power transmission technology.

Power transmission lines for many types of analy-
ses, can be represented by a single-line equivalent with
lumped resistance (R), inductive reactance (Xj) and shunt
susseptance (Bg) parameters per phase. For more exact cal-
culations, it is important to model all parameters uni-
formly distributed along the line. The six phase lines
have been modelled by their phase impedance matrices,
ABCD-parameters and mw-representations.

The performance of transmission lines, especially
those of medium length and longer, can be improved by
reactive compensation of a series or parallel type. Seri-
es compensation consists of a capasitor bank plased in
series with each phase conductor of the line. Shunt com-
pensation refers to the placement of inductors from each
line to neutral to reduce. Partially or completely the
shunt susceptance of a high-voltage line, which is parti-
cularly important at light loads when the voltage at the
receiving end may otherwise become very high. Series com-
persation reduces the series impedance of the line, which
is the principal cause of voltage drop and the most impor~-
tant factor in determining the maximum power which the
line can transmit.

Six phase transmission systems, if ever realized,
will always be integrated in an otherwise three phase
systems. Three phase/six phase transformers will be requ-
ired to connect six phase systems to the existing network
at all levels viz.stepping up generation voltages to six
phases, primary distribution, distribution to multi phase
loads etc. Suitable representations of six phase lines
and the associated transformers are, therefore, required
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for analysing the impact of additions of six phase sys-
tems in the existing three phase networks for effective
planning and realization of such systems.

Network matrices are used in the analysis of an
electrical network by using computer. In matrix notation,
the performance equation in impedance form is

Vaus = %gus’ Teus (1)

or in admittance form is

T =

BUS ~ YBus'VBus (2)
where

VBUS’ bus voltage vector

BUS’ bus current vector

I
ZBUS' bus impedance matrix
Y

BUS’ bus admittance matrix

Fault studies form an important step in the design
of adequate protective schemes. A detailed fault analysis
employs symmetrical components or phase coordinate trans-
formations.

According to Fortescue's Theorem, six unbalanced
(voltage or current) phasors of a six-phase system can be
resolved into six balanced systems of phasors. The balan-
ced sets of components are

(1) First-(or positive) segquence components
(2) Second-sequence components

(3) Third-sequence components

(4) Fourth-sequence components

(5) Fifth-(or negative) sequence components
(6) Sixth-(or zero) sequence components

Each of the ith sequence components (i=0,1,2,3,4,5)
consists of six phasors equal in magnitude and displaced
from each other by i(60) in phase. The six-phase operator
b,

b = e3™/3 = 0,54+50,866 (3)

This operator b is related to the three-phase operator a
by

b = -a’ (4)
The unbalanced voltage phasors matrix V;,

Vo = [75]) .9 (5)
where
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V_; symmetrical components of the unbalanced voltage pha-
._sors.,

[TS]; six-phase symmetrical component transformation mat-
rix

1 1 1 1 1 1
1 p> bt B B b
] =1 »* 2 1 b (6)
1 21 31 B
1 b2 vt 1 B2 Bt
1 b b® b b P

The fault analysis of a six-phase system is much
more complex than that of a three phase system. The vari-
ous types of faults that can occur in a six-phase system,
which is considered in studies, are:

(1) single-phase-to-ground fault (LG)
(2) two-phase-to-ground fault (LLG)

(3) two-phase fault (LL)

(4) three-phase-to-ground fault (LLLG)
(5) three-phase fault (LLL)

(6) four-phase~to-ground fault (LLLLG)
(7) four-phase fault (LLLL)

(8) five-phase-to-ground fault (LLLLLG)
(9) five-phase fault (LLLLL)

(10) six-phase-to-ground fault (LLLLLLG)
(11) six-phase fault (LLLLLL)

The symmetrical component trransformation method
for three-phase systems employing the bus impedance des-
cription of the network is generalised to six-phase sys-
tems or the systems represented on, an equivalent six-
phase basis

The expression for fault currents at a six-phase
bus g involving a fault impedance/admittance matrix

zg/YF is given by L
6 .6 6 , — o6
Ipw — Zp Zo0)  “Ep (o) (7)
18 = v® . (u%+zb 1{6)—1 E? (8)
p(F) F° pp’"F°  ""p(o)

The fault voltages are given by

-1

(22 + 2> ) .EZ | (9)

6 6
F pp Ep(o)

Ep(F) = ZF.
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6 6 6,

_ 6
and for other buses;
EG _ b 6 6 (11)

i(F) = Bio) T Zip * Ip(@)
i=1,2,...,N; 1 #p

The following steps are required to carry out the
foult analysis:
i) Perform the equivalent single-phase load flow
analysis to determine the prefault voltages
ii) Form the sequence component bus impedance matri-
ces.
iii) Calculate the sequence component fault impedan-
ce/admittance matrices.
iv) Determine the fault current
v) Calculate the post-fault voltages, currents and
power flows in the network

For understanding localization effects of shunt
reactors in a six-phase power transmission systems, 380
kV three phase double circuit Keban-G&lbasi transmission
line is converted to the six-phase line. For this six-
phase energy transmission system, short-circuit calcula-
tions are realized at the state of different six circuit
types. In these types of circuit which are shown in the
figure 1, the total magnitude of the shunt reactor admit-
tance is distributed to the different places of the line.
The bus of G&lbasi is taken as a infinite power bus.

Before the fault analysis, the prefault voltages
of the power transmission system are calculated for nine
operating points. These operating points which are power
values transmitted to the infinite power bus are shown in
figure 2.

_Xi_
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2. Operating points of the six-phase system.

The calculated fault currents and voltages obtai-
ned by using a computer program are compared each other
and tables are given for this purpose.

As a result, for scheme 5 given in Figure 1 the
fault current values are greater than the other transmis-

sion circuit types.
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BOLUM 1.
GIRIS

Elektrik enerjisine olan ihtiyag¢ teknolojideki ge-
ligmeye paralel olarak her geg¢en giin hizla artmaktadir.
Tiiketimdeki bu artigi kargilayabilmek igin yeni {iretim
merkezleri devreye girmekte ve iletim hatlarinin kapasite-
lerinin de artirilmasina g¢aligilmaktadir, Enerji iiretim
ve tiiketim merkezleri arasindaki mesafenin llkemizdeki gi-
bi uzun olmasi iletim hatlarinda yliksek gerilim kullanllj/
masinl gerektirmektedir. -Uzun enerji iletim hatlarinim,
iletim kapasitelerinin gerilime bagimli olarak artima,
daha yiiksek gerilim kademelerine g¢ikilmasini gerektirir,
Buna kargin, izolatdr tasarimi, yalitim mesafeleri, koro-
na olaylari gibi etkenler iletimde kullanilabilecek geri-
lim degerini sainairlamakta ve daha yliksek gerilim kademele-
rinde enerji iletilmesini &nlemektedir. Bu nedenle ¢ok
fazli enerji iletimi, iletim kapasitesini artirmak ig¢in
bir ¢&ziim olabilir. [1]

Altai fazli eneriji sistemlerinde fazlar arasinda
altmigar derecelik faz farki vardir. Ayrica ili¢ fazli sis-
temlerdekinden farkli olarak alti fazli enerji sistemle-
rinde faz-arasi ve faz-nbtr gerilimler birbirlerine egit-
tirler. Enerji iletiminde kullanilan ¢ift devre bir iig
fazli sistem transformatdr, koruma elemanlari gibi cihaz-
lar degistirilerek kolaylikla alti fazli bir sisteme ds-

niigtliriilebilir.

Enerji iletim hatlarinin, &zellikle uzun olanlarin
iletim kapasiteleri hattin muhtelif noktalarinda yapilan
seri ve gdnt (paralel) kompanzasyon ile artirilabilir.
Tletim hattindaki gerilim diismesinin nedeni olan hattin

seri empedansinin etkisini azaltan seri kompanzasyon



hattin her faz iletkenine seri olarak yerlegtirilen kapa-
site banklari, hattin paralel siliseptansinin etkisini azal-
tan stnt kompanzasyon ise hattin her fazi ile ndtr arasi-

na yverlestirilmig sdnt reaktdrler ile vyapalir.

Bir elektrik enerji iletim sisteminin planlanmasin-
da yapilacak ariza analizlerinin Onemi g¢ok biiyliktiir. Ciin-
kii korumanin iyi yapilabilmesi ig¢in kaisa devre akimlari
ve gliglerinin bilinmesi gerekir. Sistemde meydana gelecek
bir ariza durumunda arizali bdllim en kisa zamanda sistem-
den ayirilabilmelidir. Bu nedenle koruma rdlelerinin boyut-
landirilmasi dogru yapilmali, kullanilan kesiciler araza

akimlarina kargi davanmalidir.

Alta fazli enerji iletim sistemlerinde ariza ince-
lemeleri {i¢ fazli sistemlerinkine gbre karmagiktir. Alta
fazli sistemlerde meydana gelebilecek muhtelif ariza tip-
leri iginden onbir tanesi g&zdniine alinarak bunlar ig¢in
incelemeler yapilir. Alti fazli enerji iletim hatlarinda
gerceklegsme olasilidi en yliksek olan araiza tipleri bir

faz-toprak ve faz-arasi arizalaridir.

Bir elektrik enerji sisteminde ariza incelemeleri
bara empedans matrisi kullanilarak yapilir. Incelemeler
de simetrik olmavan arizalarinda analizlerinin yapilabil-
mesi igin simetrili bilegenler y®6ntemi kullanilair. Bilgi-
sayarlar kullanilarak yapllan kisa devre incelemelerine
gegmeden 6nce sistemdeki ariza Oncesi bara gerilimleri

hesaplanair.



BOLUM 2.
ENERJI ILETIM HATLARI

Elektrik enerjisi, liretim noktalarindan tiiketicile-
re havai hatlar veya yeralti kablolari ile iletilirler.
Enerji iletim hatlarina ait akim ve gerilimler ile ilgili
olan egitlikler, hattin uzun veya kisa olmasina g&re hat
parametreleri ile verilir. Bir enerji iletim hatti para-
metreleri,

Hat endiiktansi L

- Hat soént kapasitesi C
Hat direnci R

- Hat soént kondiiktansi G

Bu parametrelerden iletim kapasitesine olan etkile-
ri az olmalari nedeni ile diren¢ ve kondiiktans en az Onem-
1li olanlardir. Havail hatlarda sdnt kondiiktans G genellik-
le ihmal edilir. Uzunludu 80 km'ye kadar olan kisa hatlar-
da sont kapasite ihmal edilebilir. Uzunludu 80 ila 240 km
arasinda olan orta uzunluktaki enerji iletim hatlarinda
seri direng¢ ve endiiktans ile beraber dogal gdnt kapasite
de g8z Oniline alainar.

Kisa ve orta uzunluktaki hatlarin hesaplarinda kul-
lanilan toplu parametre g&steriminde hatlarin egdeder dev-
resi nominal 7 veya nominal T devresi olarak g&z Oniline
alinir (Sekil 2.1).

Nonimal 7 devresi ig¢in hat bagi gerilimi,
.Y . .o
VS = (§“+1)Vr+ Z.Ir (2.1)
hat basi akima,

. . 2y, - 9y .
IS Y(1l+ Z—)‘Vr+(§— + l).Ir (2.2)



a)

L Rz e RI2 X2
T_— MNA—88- ]_ AN JUML———o_’J.
% iy v
J. [ 1,

b)

Sekil 2.1. a) Nominal 7 devresi, b) Nominal T devresi

esitlikleri ile bulunabilir. Genellegtirilmig hat sabitle-

ri ig¢in
R
A =D 5 + 1
B = % (2.3)

c = Q.(l + Ejz)
esitliklerini kullanarak hat bagi gerilim ve akimini
V., = A'Vr + B'Ir (2.4)
I = C'Vr + D’Ir (2.5)

seklinde elde ederiz [2].

2.1. Uzun Enerji lfletim Hatta

Eder enerji iletim hatlari ile ilgili hesaplarda
kesin dogruluk,hassasiyet isteniyorsa dagilmig parametre-
ler ile hesap yapmak gerekir. Uzun enerji iletim hatlarin-

da Sekil 2.2.'de g&sterilen bu g8sterimler kullanilir.

Bir uzun enerji iletim hatti iizerinde alici uca x

uzaklikta, Ax uzunlugunda bir hat pargasi g6z Online



EL—- Eéll :lq» l&-
+ +' : : + +
o f
Vs V+ AV Y Vr
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Sekil 2.2, Uzun enerji iletim hatta

alinsain. Hat pargasi lizerinde X y&niinde gerilimde olan

artig AV,

AV = I.%2.AX  ; %% = I.z (2.1.1)
limit durumda

AX ~ o iken %g ~ 1.7 (2.1.2)

Hat pargasi lzerinde akimda olan dedigim Ai,

AL = V.y.AX ;3= V.y (2.1.3)
Limit durumda
. ar _ o -
AX » o iken, ax — V-y (2.1.4)

(2.1.2) ve (2.1.4) denklemlerinin ikinci tiirevleri alaina-
rak, -
2¢ Coe 2

dV _y.z.v ve S ~y.z.1 (2.1.5)
ax ax

<
Qs
=

N

elde edilir. Bu iki denklemin ¢8zilimli ve X=0 ig¢in Q=ér
ve i=Ir kosullari kullanilarak
Vr"‘Ich V. -1 2

v = — . eY¥ —5—7£—9 e YX (2.1.6)



V_ /27 +1 : V_/2 =1 -
_ r'c' r .eyx _ _r 2c r e YX (2.1.7)

1= 3

egitlikleri elde edilir. Bu esgitliklerdeki

Hattin karakteristik empedansi

~-e

we

7z =/ 2
c Y
y=Vy.z propagasyon sabiti

olarak adlandirilir [2],[3].

Gli¢ sistemi incelemelerinde, karakteristik empe-
dans bazen dalga empedansi olarak da adlandirilair. Bunun-
la beraber, dalga empedansi deyimi genellikle kayipsiz hat
6zel durumu ig¢in kullanilir. Kayipsiz bir hattin direnci
ile kondiiktansi sifirdir ve karakteristik empedansn.J??
dir. Dalga cmpedansi ise ylirliyen dalgalarla ilgilenildigi

zaman 6nemlidir.

Uzun enerji iletim hatti ig¢in elde edilen egitlik-
ler hiperbolik fonksiyonlar kullanilarak

vV = VrCoshyx + IchSinhyx (2.1.8)
. A .
T == IrCoshyx + f; Sinhyx (2.1.9)

olarak elde edilir.

Nominal 7 ve T devrelerinde, hat parametreleri diiz-
glin dagilmis olarak g&zodniine alinmadidi igin bu devreler
bir iletim hattini kesin bir dogrulukla g8stermez. Bu yliz-
den uzun iletim hatlarinda esdefer w veya T devreleri gz

Oniine alinair.

Sekil 2.3. Uzun iletim hattinin egdefer w devresi.



Sekil 2,3'de gdsterilen egdeer 7 devresindeki top-

lu devre parametreleri

e . ... _ : sinhy$

Z2' = Z..Sinhyt = 7. == (2.1.10)
Yyt o1 Y4 _ Y tanh(y%/2)

5—" '2- tanh —“2 ) 'Y»Q//z (2.1.11)

dir. Bu parametreler ile alici ug ve gbnderici ug gerilim-

leri ile akimlari arasinda

Vo= (e Yy G ene L (2.1.12)
s 2 r * r e
. . 21;&! . ille .
_ 1
IS (Y'+ ) ).Vr + (1+ 5 ).Ir (2.1.13)

bagintilari yazilabilir [2].

2.2, Iletim Hatlarinin Kompanzasyonu

Enerji iletim hatlarinin iletim yetenekleri seri
ve paralel kompanzasyon ile arttairilabilir. Bu iglem
6zellikle orta ve daha uzun iletim hatlari ig¢in yapilair.
Seri kompanzasyon hattin her faz iletkenine seri olarak
yerlegtirilen kapasite banklari, paralel kompanzasyon ise
hattain her fazi ile nOtr arasina yerlestirilmis bobinler

(indiiktdr) ile yapilar.

Seri kompanzasyon ile hattaki gerilim diiglimliniin
baslica sebebi olan ve ayni zamanda hattin iletebilecegi
maksimum giliciin belirlenmesinde de en &nemli etken olan
hattin seri empedansinin deferi kiigliltiiliir. Seri empedans

hat lizerinde iletilebilecek maksimum glice etkisi

AR A

Promax = T B] - BT Cos (B-a) (2.2.1)

‘egitliginden gOriilebilir. Buradaki B katsayisi,

nominal @ devresinde =7

esdefer m devresinde B=% .\§i%%l&



deferlerine egittir. Kapasitdr bankinin dederi, kompanzas-
yon faktdrii olarak adlandirilan Xc/xL orani ile belirle-
nir. Burada xC seri kapasit&r bankinin faz bagina kapasi-
tif reaktansidir, X, ise hattin faz bagina toplam endiik-

L
tif reaktansaidir.

Paralel kompanzasyon ile bir yiiksek gerilim enerji
iletim hattinin paralel kapasitif sliseptansi Bc’ kismen
veya tamamen ortadan kaldirilir. Enerji iletim hatlarinin
topragda gOre olan kavasiteleri nedeni ile hatta bir kapa-
sitif akim (charging current-yiikleme akimi) akar. Bu akim
gtz O6niline alinan Onemli bir faktdrdiir ve hattin nominal
yiiklli akim dederinin asilmasina izin verilmemelidir. IVI,
bir hattin toprada gdre olan gerilim dederi ve Bc hattin

toprafa gbre olan kapasitif siliseptansi ise
I =B_.|v| (2.2.2)

dir. Bu esitlikten goriildiigli gibi |V| de olan dedisim
akim dederini de dedigtirmektedir. Hattain cegitli nokta-
larinda, hat ile toprak arasina bobinler yerlegtirerek en-

diiktif sliseptans B, olugtururuz. Bdylece hattaki kapasi-

L
tif ylikleme akimai,

Tehg = (B,-B) . |V|

B
Ly

Bo

= B_ .|Vv].(1-

c (2.2.3)

olur. Bu egitlikten gdriildiigli gibi akim dederi parantez
igindeki terim ile azaltilabilir. Burada BL/Bc ye paralel

kompanzasyon faktorli denir.

Paralel kompanzasyonun dider bir yarari da yliksiiz
durumda ¢ok yliksek deferlere viikselen uzun yiliksek gerilim
enerji hatlarinin alici ug gerilimini azaltarak ayarlama-
sidar.[2]



BOLUM 3.
ALTI FAZLI ENERJI SISTEMLERININ MODELLENMESI

Bir elektrik enerji sisteminde yeni tesis edilecek
alti fazli elektriksel sistemler halen kullanilmakta olan
li¢ fazli sistemlerle paralel olarak g¢alisacaklarindan,
birlegik sistem incelemeleri ig¢in alti fazli sistemin mo-
dellenmesi gerekmektedir. Bu amag¢la bir ¢ok inceleme c¢a-
ligmasi yapilarak yayinlanmigtir. Bu yayainlarda, alti faz-
11 generatér, 3-faz/6-faz transformatdrler, iletim hatla-
ri1 ve ylikler ig¢in matematiksel modeller verilmigtir. Sebe-
kenin li¢- fazla b&limiinde meydana cgelecek olaylari incele-
mek amaci ile gesitli elemanlarin lig-faz esdeer gdsterim-
leri elde edilmigtir.

3.1. Generatdrler

Daha yliksek gli¢ uygulamasi ig¢in tasarlanan alta
fazli generatdrler kisa devre incelemelerinde ii¢ fazli ma-
kina ig¢in yapilana benzer olarak modellenebilirler. Sekil
3.1'de gb&sterilen bir Yy reaktansi {izerinden topraklanmisg

alty fazli generatdrilin faz koordinat gdsterimi,

Bk i
O e
' -(y&b b la2
W ~E ]
= L & 6. 4
\—/ o0

‘Sekil 3.1. Alti-fazli generatdriin gSsterimi.
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¥® -y vé 1°
p o P p
= (3.1.1)
~yr Y, +63 v o
o] N"¥o N
dir. yo sifir dizi admitansi olmak lizere
< T .
vo=[1 11 1 1 1] Vg (3.1.2)

Ejer makina lizerinde lokal yiikler yok ise generatdr bara-
larina giren (enjekte edilen) ig akimlari sifairdir. Aksi

halde fazlarin her birine bu yiikiin 1/6'si ayrilir [4] .

3.2. Transformatdrler

Dengeli sistem incelemeleri ig¢in her tipten trans-
format8r; bir ideal transformatdr ve buna seri bagli sar-
gilarin kagcak empedansi ile g&sterilir. Bununla beraber,
faz koordinat analizi ig¢in 3-faz/6-faz transformatdrler,
lig-sargili transformatdrler olarak diiglinillir ve onlaran
simetrik egdeder devreleri ile gGsterilirler. Ornedin Se-

kil 3.2 de gtsterilen bir 3-faz/6-faz transformatdr

.3 ] —~ ; » ] _'3 1
1 o | - vy -
i R .:k-- (3.2.1)
-1 Yoy 1 Yy vy |
L. - L I - -

Sekil 3.2. Wye/star bagli lig-faz/alti-faz transfor-

matoér
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olarak modellenir. YTl’ YT2' YT3 ve YT4 alt matrisleri,
egdefer bir lig-sargili transformatdriin dedigik gevirme
oranlari ve genel admitans parametreleri Yps' ypT, Ygr

cinsinden elde edilir.

Bir alti fazli transformatdr modeli iki sargili
transformatdriin egsdejer devresinden hareketle olusgturu-
lur. Ornedin Sekil 3.3 de g&sterilen yildaz-yildiz alti
fazli bir transformatdriin admitans matrisi (3.2.1) egit-

ligine benzer gekilde agadidaki gibi wverilebilir.

a...f1...6_

: YTl ; YTZ
. ot o
Yor T | (3.2.2)
.. P
4 Y
gl T2+ T3 |
Burada
Y. = diyagonal [1 11 1 1 1] ('/az)
T1 yagd - ¥/ %
Y, = diyagonal 1 11111]. (-y/aTsT) (3.2.3)
{zTB = diyagonal [1 1 1 1 1 1]7. (y/B,%)
dir.

Sekil 3.3. Yildiz/yildiz bagli alti-fazli transfor-

mator
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t_ ve tS primer ve sekonder sargilarin nominal disi (off-
nominal) kademe oranlari olmak lizere primer ve sekonder

sargilarin gevirme oranlari

BT = (l+ts) (3.2.4)

-

aq = (l+tp)

dir. Diger 3-faz/6-faz ve 6-faz/6-faz transformatdr gema-

lari benzer yollarla elde edilir. [4].

3.3. TIletim Hatlara
Alti fazli enerji iletim hatti, egdefer (dafilmig
parametreli) veya nominal 1 devreleri ile agagidaki gibi

modellenir. (Yp seri admitans; YSh s6nt admitans)

6] [ aLls8 0 S B
s P 2 “sh | ] s
— . vy vy _ (3.3.1)
-6 - 6 L6, 1 o6 ‘6
IR -—Yp | Yp + 5 Y VR
A | |
3.3.1. Egde§er 3-faz Modeli:
' -6
? Sl zp R R
JC — I b
pIGN | 3 f——
|3‘¢ /1~ 6-0 ..I 6_-Fazli iletim hatt ! 6-07/~ 3-0 .
transformator transformator
K b

Sekil 3.4. Alti-fazli hattin iig-fazli baraya badlan-

tisi.

Sistemi lig-faz bazinda incelemek ig¢in T, ve T, ug
transformatdrlerini iceren Sekil 3.4'deki hattin egdeger

lic-faz admitans matris egitligi

13 v
s ‘3 S
- Y . (3.3.1.1)
R R
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dir. Bununla beraber, gtnt parametrelerin ihmal edildigi

basitlegtirilmig li¢ faz empedans ifadesi

qTz SM + % MT.{[zl]+[zz]}.1»1 (3.3.1.2)

(1 0 0o -1 o o]
M-=lo o 1 o0 o0 -1 (3.3.1.3)
6 -1 0 0 1 0
. |
dir [4].

3.3.2. Egdeger Bir-faz G&sterimi

Sekil 3.4'de gdsterilen S' ve R' arasindaki hattin
bir faz seri ve gdnt parametreleri, &rnedin Tl ve T2 nin
Sekil 3.2'de gdsterilen tipte transformatdrler oldudu var-

sayimi ile

‘1 _ 1 11,021 ‘1 -1
By o = Egt2-Z. (140,5.50.y 0 ) 420y ) (140,25 .25y )
(3.3.2.1)
ve
- 11
Yeh,eq | 1 [Z YL *2.2.y5 (1+0,25. 5.y ](3.3.2.2)
D, eq

olarak verilir.

3.3.3. U¢ fazla Hattin alti-fazli Egdefer GOsterimi

5 s’ 'zg
e [
6-2 139 — 3_¢ )
trons%orm or 3 Fazl iletim hatts transformator
1 : 2

Sekil 3.5. Ug-fazli hattin alti-fazli baraya baglan-

tisi.
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E§er incelemeler alti-faz bazinda yapilmak istenir-
se, bu durumda fig-fazli hattin alti-fazli egdederi kulla-
nilir. Sekil 3.5'de alti faz baralarina bagli bir lig¢-faz-
11 hat g8sterilmigtir. GT*BTFl icin T, ve T, transforma-

toérlerinin u¢ bagintilari

3 _ 1 T 5,6

Vp > M vp (3.3.3.1)
18 = mi3 ; 13 = L uTy6 (3.3.3.2)
p p 2 D

.6 .3 -6 .6 ‘. 26

vI° = My ve =v'® 4+ (2] 1 3.3.3.3
p p p p (2] p ( )

dir. S ve R baralari arasinda olan akim ve gerilimler
ile ilgili hattain alti faz egdefer empedans matrisi, aga-

daki gibi verilebilir.

-6 1 3 T
2 = = M,Z2° .M~ +|Z.+2 3.3.3.4
p.eq 2 p [2,+2,] ( )
Zg eq matrisi ddner simetriye sahiptir ve singiiler
4 2

degildir. Kagak empedanslar ihmal edildigi zaman matris
singiiler olur ve admitans matrisi var olmaz. S ve R bara-

lari arasindaki gebekenin daha ag¢ik ifadesi

=6 6

IS VS
¢© (3.3.3.5)
p'eq . . .
6 6
I v
| "R | R |

bigiminde elde edilebilir [4].
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3.4, Alti Fazli Bir Hattin U¢ Fazli Yiik Badlantilara

2
{ 3¢ i
| 69/ 3¢ 3 fazli
6-faz transformator ylk

bara

Sekil 3.6. Alti fazli bir hatta bagdli iig fazli yik

ic faz kademesindeki ylikler alti-fazli iletim hat-
tina 6-faz/3-faz transformatdrler ile ba&lanabilirler.
Sekil 3.6'da alti-fazli iletim hattaina bagli bir {i¢ fazl:
yiik g6sterilmigtir. B&liim (3.3.3) de verilen transforma-
t6r u¢ bafaintilari kullanilarak, alti-faz kademesinde

sistem incelemeleri igin alti-faz egdeder empedansi

*6 1 .3 T
VA == .M.Z2>.M +[% 3.4.1
p,eq 2 p 2] ( )

badintaisi ile elde edilir. Bu denklem ile elde edilen mat-

ris doner simetriye sahiptir [4].



BOLUM 4.
SIMETRILI BILESENLER

flk olarak 1918 yilinda C.L.Fortescue tarafindan
ortaya atilmis olan simetrili bilegsenler ytntemi ile q
fazli bir dengesiz sistem, herbiri dengeli q fazli birer
sistem olan bilegenlere ayrilir. BOylece dengeli sistem-
ler ig¢in kullanilan hesap ytntemleri dengesiz sistemlere
de uygulanabilir. Bu nedenle elektrik enerji sistemlerin-
de olugan arizalarin analizlerinde ve dengesiz yliklenme
durumlarinin incelenmesinde simetrili bilegenler y&ntemi
oldukg¢a sik kullanilar.

4,1. g-Faz Simetrili Bilegen DO&niistimii

q fazli bir elektrik enerji sisteminin faz gerilim-

leri simetrili bilegenler cinsinden
Vope = 7] Vo1a (4.1.1)

ifadesi ile verilir. Burada (gxl) boyutunda olan faz geri-

limleri matrisi Vabc'

Vabc = . (4.1.2)

(gxl) boyutunda olan dizi gerilimleri V012,

v

y _ 4’1.3
Vo12 . ( )
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[T] matrisi, (gxq) boyutunda simetrili bilegen d&-

niiglim matrisidir. Bu matrisin elemanlari

e = a-(1-1) (3-1)
1]

(4.1.4)

burada a, fazlar arasindaki faz farkini g&steren bir ope-

ratdrdiir.

Déniiglim matrisinin tersi [T

]—l

[2] 7 = [£33]

et L

1 _(i-1) (3-1)
ij N a

Simetrili bilesen gerilimleri

ifadesiyle bulunur [5].

(4.1.5)

(4.1.6)

(4.1.7)

(4.1.8)

4.2, Simetrili Bilegen ¥O6nteminin Alti Fazli Sisteme

dengesiz (gerilim veya akim) fazdri, genlikleri

Uygulanmasi

Fortescue'nin teoremine gdre 6 fazli sistemin 6

egit 6

adet fazdrden olugsan 6 dengeli sisteme doniligtiirlilebilir.

(1)
(2)
(3)
(4)
(5)
(6)

Sistemin dizi bilegenleri;
Birinci (veya pozitif) dizi bilegenleri,
Tkinci dizi bilegenleri
olincti dizi bilegenleri
DSrdiincli dizi bilegenleri
Beginci (veya negatif) dizi bilegenleri

Altinci (veya sifir) dizi bilegenleri

Alti fazli sistemin faz gerilimleri simetrili bilesenler

cinsinden
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Va = Val+va2+va3+va4+va5+vao

b = Vp1*Vpa V3 Vpa tVp5+Vp0
Vc - vcl+vc2+vc3+vc4+VCS+vco
Vg = Vg *Vgy*VaatVy +V etV (4.2.1)
ve - vel+ve2+ve3+ve4+ve5+veo
Vf = Vf1+vf2+vf3+vf4+vf5+vfo

esitlikleri ile verilir.

Alti fazli sistemde fazlar arasindaki 60 derecelik
faz farkini b operatdrii adi verilen sayiyi kullanarak ki-

saca ifade edebiliriz.

2T .
=g jn/3
b=1.e = l.e = 0,5+j0,866 (4.2.2)

b operatdrii ile 3 fazli sistemlerin simetrili bilesgen

gbsteriminde kullanilan a operatdrii arasinda

b=— a (4.203)

bajintisi vardir. b operatdrii ile ilgili bazi &zel egit-
likler,

l+b+b2+b3+b4+b5 =0
3 _
1+b™ = 0 (4.2.4)
1+b%+b? = 0
b+b3+b5 =0

olarak verilebilir. Simetrili bilegen d&niiglim matrisi T,



1 1 1 1 1 1
1 pPpipdnln
11 p* %1 optp?
1 b1 > 1 b
1 p2pti1 b2t
1 b b b3 bt B
Ters doénilislim matrisi T"l
1 1 1 1 1 1]
1 b b® B> p? P
L —-%. 1 p2 p? 1 b2 Bt (4.2.6)
1 b 1 b3 1 B
1 p? 2 1 p* p?
1 v’ b* B % b
olur. Alti fazli sistem gerilim ve akimlarai,
v, =[r].v ;v — [r]7 v (4.2.7)
abc Vo,1,2 ¥ Vo,1,2 -Vabe t.2.
I = [7].1 ; I, = [r]7t.1
abc *T012 ' 012 *Tabc
Simetrili bilegen empedans matrisi,
z_ .. = [1]"t.z_ [r] (4.2.8)
012 Zabe -2.

4.3. Dizi Devreleri

Bir gii¢ sisteminin elde edilen dizi empedanslari
defderleri ile biitiin siétem igin dizi devreler olugturu-
lur. Bir dizi devresi, ayni adli dizi akimainin akacadi

blitlin yollari g&sterir.

Sekil 4.1 'de alti fazli hattin dizi devreleri g&s-
terilmistir. Burada Iao’ Ial’ Ia2’ Ia3' Ia4 ve Ia5 dizi
akimlaradir. Faz akimlari dengesiz olursa bu dizi akimla-

ri akacaktir. Senkron generatdr ve motorlar dengeli
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gerilimler tiretmek igin yapildaklarindan, sadece pozitif

dizi devresinde ig gerilimlere sahiptirler.

Bir sistemin blitliin fazlarainda herhangi bir nokta-
da sifir dizi akimlari genlik ve faz farki bakimindan ay-
nidir. Bu nedenle sifir dizi akimlari ancak bir doniig yo-
lu oldugu zaman akarlar. Bir makinanin nétr noktasi ile
toprak arasindakl empedanstan sadece sifir dizi akimi aka-
cafindan bu empedans sadece sifir dizi devrelerinde yer
alir [6].

Notr
e | |
Vay ‘Z' Vay
2 I
1 + -1 4
101 Ia 2
a)Pozitif dizi b)lkinci dizi
; V . Vv
23 - I:B . Z |c14
. + » +
IC\B Ial.
¢)Uclincl dizi d)D6rdiincti dizi

T T T
25 ' V05 *ZO a0
'——.>—J+ ——.—'J +

105 IClO

e)Negatif dizi f)Sifir dizi

[3

Sekil 4.1, Alti Fazli hattin dizi devreleri,



BOLUM 5.
ALTI FAZLI ENERJI SISTEMLERINDE ARIZA ANALIZI

Elektrik enerji sistemleri ig¢in yapilan ariza he-
saplari, sistemde yer alan elemanlarin boyutlandirilmasi
ve r8le degerlerinin belirlenmesi igin gereklidir. Alta
fazli bir enerji sisteminin ariza analizi ti¢ fazli sistem
igin yapilana gdre g¢gok daha karmagiktir. t¢ fazli sistem-
de beg farkli ariza durumu igin inceleme yapilarken alti
fazli sistemde incelenen durum sayisi onbirdir. Alti faz-
11 sistemlerde meydana gelebilecek ariza gesidi ise 120

dir,

Alta fazli bir enerji sisteminde g&zdnline alinan
onbir ariza tipi,
1. Bir faz~toprak arizasi (1FT)
2, 1ki faz~toprak arizasi (2FT)
. 1ki faz arizasi (2F)
. U¢ faz-toprak arizasi (3FT)
. U¢ faz araizasi (3F)
. Dért faz-toprak arizasi (4FT)
. Dort faz arizasi (4F)
. Beg faz~toprak arizasi (5FT)

W o J o 1 B W

. Begs faz arizasi (5F)
10. Alta faz-toprak arizasi (6FT)
11. Alta faz arizasi (6F)

dir., Bu ariza cgesitleri iginde meydana gelme olasiligi
en yiliksek olan bir faz-toprak araizasidir. 1ki ve li¢ fazli
arizalar da oldukga sik gerceklegebilir [6].

Bir elektrik enerji sisteminde ariza incelemeleri
yapilairken izlenecek adimlar asagidaki gibidir.
i) Ariza ®ncesi bara gerilimlerini belirlemek ig¢in egde-
er bir faz yillk akisi analizi yapilar.



ii) Dizi bilesen bara empedans matrisleri olugturulur.
iii) Dizi bilegsen ariza empedans (ya da admitans) matris-
leri hesaplanir.
iv) Ariza akamlari hesaplanar.
v) Elektrik sgebekesindeki ariza sonrasi gerilimler,
akimlar ve ylik akisi hesaplanir [4]-

5.1. Araiza Matrisleri 23,1,2 ve fg'l’z

Alti fazli bir enerji iletim sisteminin herhangi
bir barasinda meydana gelebilecek gesitli tipteki ariza-
lari incelemek igin Sekil 5.1'de genel bir g&sterim ve-
rilmistir. Bu gekilde Za’ Zb’ Zc’ Zd’ Ze’ Zf ve Zg’ hat-
lar ve toorak arasinda ariza nedeni ile olugan ge¢ig empe-

danslaraidir.

+

- D Q0 gn

I ol T ey
V,

V

Vv VvV '
\69 b‘% R dpf epf fl:’f

S S

Sekil 5.1. Alti fazli bir sistemin p barasindaki ge-
gitli kisa devreleri incelemek ig¢in genel

gbsterim.

Zy 2y Zs Zd' Zos Zg Ve Zq ariza gegig empedans-

lari igin deerler alinarak gesitli ariza durumlari
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incelenebilir. Ornegin

Za = Zg = 0

ve

Zb R Zd =%~ Zf -

olmasi: durumunda a fazinda 1 faz«toprak arizasi elde edi-

lir.

Sekil 5.1'de gdsterilen devre igin gerilimler ile

akimlar arasinda agagidaki badintilar elde edilir.

K ] [tz +3 7 : 11+ |
Vap(f) (Za Zg) Zg Zg Iap(f)
; 7 7 47 ). 7 I
Vop (£) %g (Bptg) —-2g Tbp (£)
Vep(e)| = | Y A" 4 (5.1.1)
3 ; 2 soo ull "+' P
Lpr(f)_ LZg Zg (Zf Zg) pr(f{
Buradan ariza empedans matrisi
( a+Zg) g g g g g
% (Z, +7 pA pA 7 Z
g ( b g) g g g g
-a,b,c . . . . . . .
2o — 7 7 7 +7 VA 7 A
F g g (Zg g) g g g
g g g (24 9) g g
i VA P 7 (% +%) Z
g g g g e g g
2 7 4 g VA 7 +é
9 g g g g (Z¢ g
(501.2)

olarak elde edilir. Bu egitlikler simetrili bilegen ddnii-

gimii ile ddniigtliriiliince,
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0,1,2 _ -1 ra,b,c 0,1,2

Vp(f) T Zy .T.Ip(f) (5.1.3)
esitliginden déniigtiiriilmiis ariza empedans matrisi

.0,1,2 — —l ’a,b,C

ZF T .ZF .T (5.1.4)

olarak bulunur. Sekil 5.1'deki empedanslarin bazisi son-
0,1,2
F

ri tanimlanamaz olur. Bu viizden bazi durumlarda ariza em-—

suz dederde oldufu zaman Z matrisinin bazi elemanla-

pedans matrisinin tersi olan ariza admitans matrisi kulla-

nilir.
...l .
-0,1,2 _ ,;0,1,2 0,1,2 _ ;,0,1,2 0,1,2
Ip(f) (ZF ) 'Vp(f) YF ’Vp(f) (5.1.5)
Buradan ariza admitans matrisi
S0,1,2 _ (Z'o,l,z)"l (5.1.6)
F F te

olarak elde edilir. Ornedin 6 faz-toprak arizasini incele-

yecek olursak Za=Zb= c=Z =ze=z

d =ZF oldu§u varsayilirsa

£
ariza empedans matrisi

(GRS T T T
ig (ZF+Zg) Zg ig Zg Zg
22 1P e 29 Ly (Bgtig) iy ig Zg | (5.1.7)
Zg ig Zg (2F+ig)ig Zg
Zé Z Zg Zg (ZF+Zg)Zg
_ 29 ig Zg Zg Zg (ZF+29U

Simetrili bilegen ariza matrisi
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-(ZF+6ig) 0 0 0 0 0|
0 iF 0 0 0 0
20t i=| o 0 i, 0 0 0 (5.1.8)
0 0 0 Zp O 0
0 0 0 0 Zn O
|0 0 0 0 0 Zp

seklinde elde edilir [3],[4].

5.2. Kisa-devre Egitlikleri

¢ fazli sistemler igin simetrili bilegenler ile
bara empedans matrisi kullanilarak olusturulan ariza ana-
lizi y6ntemi, alti fazli sistemler igin de genellegtirile-
bilir. Alti fazli durumda bir p barasinda ariza durumuna

iligkin akam,

-1
-0,1,2 _ ,:.0,1,2 -0,1,2 ©0,1,2
I = (% + Z . 5.2.1
veya
-1
‘0,1,2 _ 0,1,2 -0,1,2 ,0,1,2 -0,1,2
- . + 3 . . .
Ip(F) YF (U pr YF ) \Y (o) (5.2.2)
©0,1,2

bigimindedir. Burada V simetrili bilegenler cinsin-

p(o)
den ariza Oncesi alti faz bara gerilimleri matrisidir.

arizali bara gerilimi,

-1
0,1,2 _ ;0,1,2 50,1,2 _ ;0,1,2, 1:0,1,2
- 5. -
Vo (F) 2 (Zp “ep ) Vplo) (5.2.3)
veya
G0r1i2 U (gy50:1,2 0:1,2, 7% 40,1,2 (5.2.4)
p(F) — pp " F “plo) Ter

dir. Arizali p barasi digindaki dider bara gerilimleri,



0,1,2 _ 50,1,2

: 2
i (F) i (o) ip . I (5.2.5)

0,1,

p(F)
i=1,2,...,N; i # p

esitligi ile bulunabilir [4], [7].

5.3. Altai Fazli Ariza Tipleri
5.3.1. Bir Faz-Toprak Arizasi (1lFT)

Sematik g&sterimi Sekil 5.2a'da verilen bir faz-
toprak arizasi durumunda sinir kosgullari,

vV, =0
a

Ib = Ic = Id = Ie = If =0 (5.3.1.1)

dir. Sinir kosullara kullanilarak simetrili bilegsen ge-

rilimleri igin

VaotVa1tVantVa3tVtVys = 0 (5.3.1.2)
bilegen akamlari igin

y f J & -

Tao Ta1Taztazlas™tas ~ & (5¢3.1.3)

elde edilir. Bu denklemlerden bilegen devrelerinin hepsi-
nin birbirine seri badla oldudu goriiliir (Sekil 5.2b). Bu-
radan '

E
_ al
al ZO¥§i+Zz+Zé+Z4+ZS

T (5.3.1.4)

olarak bulunur [4],[6],[8].
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a : . V » —o _ . B
T I iz3 a3 4} lg=lg=lor

Iaa’-‘ Ia& 21(15

(a) (b)

Sekil 5.2a) Bir faz toprak arizasinin gsematik gOste-
rimi.
b) Bir faz-toprak arizasi igin bilegen dev-

relerinin baglanti bigimi
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3.2. 1ki Faz-Toprak Arizasi (2FT)
Dizi devreleri Sekil 5.3'de verilmigtir.
6 |
— EQ. ~ Ly
A ] o7 5 5 Ya0
— I——CB—»L St
o | I
Iy h1 o a0l
I i 5
o I kjg I
A 7, ‘a3 g 7, Va2
1 Ie kl3 &12
' Y 5
a Z a
5 A 4
1 , e
(a) la5 (b) lal.

Sekil 5.3a)

b)

tki faz-toprak arizasinin gematik gbste-
rimi.
Iki faz-toprak arizasi ig¢in bilegen dev-

relerinin badlanti bigimi.

Tki faz-toprak arizasi ig¢in sinair kogullaraz,

dir.

ri

T icmtes™ts
V = Vg=0

= 0
(5.3.2.1)

Bu kogullar kullanilarak elde edilen bilegsen akimla-

Eal
= (5.3.2.2)
Zl+Z3+Z5
=0 (5.3.2,3)
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5.3.3. Iki PFPaz Arizasi (2F)

Dizi devreleri Sekil 5.4°'de verilmigtir.

a - _—Or———f: | .___l.__
b IQL . ECI] :2 \701 5 \?CIO

7 Lij et
c Ib IQ] IGO

N T | T T
d Ie 7 Va3 7 jg

T ijﬁil L&

Iq b3 bz
e ‘ —_—

le 7 Va5 7 Vas
f .& =il :

If a5 a4

(a) (b)

Sekil 5.4a) Iki faz arizasinin gematik g8dsterimi
b) Iki=faz arizasi igin bilegen devreleri-

nin baglanta gekli

tki faz arizasi ig¢in sanir kosgullari

I +Id = 0
IB=IC=Ié=If = 0 (5.3.3.1)
Va = Vd = Va (5.3.3.2)

dir. Bilegen akimlara

-

E
L _ al
Ta17 a3 tas % %7 vi, (5.3.3.3)
i =.I =I‘ i — 0 (5.3‘3.4)

olur [8].
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5.3.4. Ug Faz-Toprak Arizasi (3FT)

&
Ry *
E.O . y

al 7 Vcn Z’ 4 ch
Y

ok g,

5, Va2 75 5
‘~—E£%T—! __£:}_7[

102 Ic15

Z -\'03 VaO
L Y
[:3_}_1. ‘ g

las lao

Sekil 5.5. Ui¢ faz-toprak arizasi ig¢in dizi devrele-

rinin baglanti sekli

a, ¢, d fazlarinda lic faz toprak arizasi olmasi durumuna
iligkin dizi devrelerin baglanti gekli, Sekil 5.5'de gds-

terilmistir. Bu durumda, bilegen akimlari

Iao=Ia2:Ia3=Ia5 =0
al a4 Zl-l-Z4

olur [6], [8].

(5.3.4.1)

(5.3:4.2)
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5.3.5. U¢ Faz Arizasa (3F)

Dizi devreleri Sekil 5.6'da verilmisgtir.

I 1 yu d
t ! ! t
Vm 7 VaA Z9 Va2 Zs Vas
A niiﬁ_Jh , . —3 V-
I lad 1, las
r —
% ‘a0 5. Va3
lao la3

Sekil 5.6. 8¢ faz arizasi igin dizi devrelerinin
bagdlanti sekli

a, ¢, e fazlari arasinda bir lic faz arizasi meydana geldi-
ginde bilegen akimlaria

Iao:IaszaBZIaS =0

(5.3.5.1)
CRTE S
al”" a4 — Zl+ 4

dur [8].

5.3.6. Dbrt faz-toprak Arizasi (4FT)

Dizi devreleri Sekil 5.7'de verilmistir.

i 3
VnS VaS
S T X
la3 la5
a0 2, a2 2, Vs,
] i }i ) l:]____‘! :

Sekil 5.7. Dort faz-toprak arizasi igin dizi devre-

lerin baglanti sekli
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b, ¢, e,f fazlarainda bir doért faz toprak arizasi meydana

geldiginde bilegen akimlari

Iao = Ia2 = Ia4 = 0 {(5.3.6.1)
E . .(%,+Z.)
: _ Tal 3 75
Ial 5 (5.3.6.2)
“E_..Z
. - al®™5
Ia3 Sl (5.3.6.3)
-E . .%
- _ al” 3
Ia5 = 7 (5.3.6.4)
Burada
Z" = ZlZ3+ZlZ5+Z3Z5 (5.3.6.5)
dir [3].
5.3.7. DBrt Faz Arizasi (4F)
Dizi Devreleri Sekil 5.8'de verilmistir.
L Y 1
£ (5- T ! T
Saly Z \{cﬂ Z3 \[03 75 Ya5
. . T
lat a3 L1115
Va2 7, Vot
| . -
la2 lag

Sekil 5.8. D6rt faz arizasi igin dizi devrelerin

baflanti gekli.

b, ¢, e, £ fazlarinda doért faz arizasi olmasi durumunda

bilesen akimlarai
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I.o~ Ia2 = Ia4 = 0 (5.3.7.1)

Eal.(Z3+Z5)

Ial = 7 (5.3.7.2

. B,

Ia3 =—"‘ZT—" (5.3.7.3)

. —'E‘a.é3

Iasﬁ———‘i'ﬁ—- (5.3.7.4)
Burada

M — 57+ % +%. 7 (5.3.7.5)

1937%1%57%3%;
dir [8].

5.3.8. Beg faz-toprak Arizasi (5FT)

EN: . ¥ L
ar: V ﬁ[z v [z, v Q V‘¢ VlZ. v
2 3
4 L ZEL_E K 3 k fgﬁ%l4fb
Icﬂ lag 103 104 IGS chO

Sekil 5,9. Beg faz-toprak arizasi ig¢in dizi devrele-

rin baglanti gekli

b, ¢, d, e, £ fazlarinda bir bes faz-toprak arizasi olma-
s1 durumunda bilegen akimlari, Sekil 5.9'da gbsterilen di-
zi devrelerin badlanti big¢iminden elde edilir.

Eal

ial = e (5.3.8.1)

Burada
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R N NN WP (5.3.8.2)
dir. Zz=Z3=Z4=Z5=Z ise
gm = g e (5.3.8.3)
1 T T/ -3.8.

olarak bulunur. Dizi devreden, sifir dizi bilesen akimi

‘ ~-[E ,-I_..2.] ~I_,.(2" -2.)
. al al 1r _ _“al ; 1 (5.3.8.4)
fe) O

olarak elde edilir. Benzer gekilde difer bilegen akimlara
bulunur [6],[8]. '

5.3.9. Beg Faz Arizasi (5F)

Dizi devreleri Sekil 5.10'da absterilmigtir.

E QO ' AT ARV SRV
al 1t V, ﬂté v %iﬁ] V q] v
al @ Z. Va5

lao

Sekil 5.10. Bes faz arizasi igin dizi devrelerin bag-
lanta gekli

b, ¢, d, e, £ fazlarinda bir bes faz arizasi olmasi ha-
linde bilegen akimlari, beg faz-toprak arizasi ig¢gin yapi-
lana benzer olarak dizi devrelerin baflanti seklinden el-
de edilebilir [8].

Iao = 0 (5.3.9.1)
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: Eal
Ial = Z““ (5.3.9-2)
iuu= Zl+22//z3//z4//z5 (5.3.9.3)
] I .(Zuu_i )

- _ _al 1
i, - (5.3.9.4)

5.3.10. Alta faz-toprak Arizasi (6FT)

Sekil 5.11. Alta faz toprak arizasi ig¢in dizi devre-

lerin badlantais

Altiy fazli bir enerji iletim sisteminde meydana ge-
lecek bir alti-faz toprak arizasi, bu sistem ig¢gin dengeli
bir arizadir. Bu nedenle Sekil 5.11'de g8sterildigi gibi

sadece pozitif dizi devresi gdzoniine alinir. Bilegen akim-

lara
E
: _Tal
Ial = iz— (5.3.10.1)
Iao = Ia2 = Ia3 = Ia4 = Ia5 =0 (5.3.10.2)

esitlikleri ile hesaplanir [4][6][8].

5.3.11. Alta faz Arizasi (6F)

Bu ariza tipi alti faz-toprak arizasi ile ayni
6zelligi sahiptir ve dengeli bir ariza tipidir. Bu neden-
le gekil 5.11, alti faz arizasi ig¢in de gecerlidir. Bile-

sen akimlari alti faz toprak arizasindaki gibi bulunur.



BOLUM 6.
ALTI-FAZLI BIR ENERJI ILETIM SISTEMINDE ARIZA INCELEMELE-
Rt

Alti fazli bir enerji iletim sisteminde ariza ana-
lizi yapafak sonug¢lari gdrmek amaci ile, 380 kV gerilim
kademesinde iletim yapilan li¢ fazli ¢ift devre Keban-Gol-
bagi enerji iletim hatti, alta fazli tek devre enerji ile-
tim hattina doéntigtlirilmiistliir. G&lbagi barasi, sonsuz qlig—
1i bara olarak alinarak sisteme ait ariza incelemeleri do-
kuz farkli galisma noktasi igin tekrarlanmigstair. Sekil
6.1'de calisma noktalari igin gli¢ deferleri gbsterilmig-
tir. GO6zOnline alinan alti fazli enerji iletim sistemi lize-
rinde g6nt reaktdrlerin muhtelif noktalara yerlegtirilme-
si ile olusturulan alti dedigik mod ig¢in kisa devre anali-
zi yapilmigtir. Sekil 6.2'de gSsterilen bu mod'lar igin
sekiz farkli ariza tipine ait sonuglar bilgisayarda yazi-

lan program yardimi ile elde edilmistir.

® Q9
*--—----9
"
é
KoY
1
O
——
®)

S

aemamen 4

Q(MVAr)

16
.
®

RO,

—
N
-—
o

Sekil 6.1. Incelenen iletim sistemi igin g¢aligma

noktalarui.
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Sekil 6.2 Devre gekilleri



6.1. Sonsuz Gliglli Baradan c¢ekilen Gliclin De&igimi ile
Bara Gerilimlerinin Bulunmasi
Bara gerilimleri hesaplanacak olan g&zdniine aldifi-
miz iletim sisteminde, bilinenler sonsuz gli¢gli baraya ait
gerilim ve gii¢ (veya akim) deferleridir. Bir elektrik sis-

teminde bara gerilimleri ile akimlari arasinda

Ypara'VBara ~ TBara

[ .Y

Y1,1 Y1,n-1 Y1,n 1 1

Yo 1 1.y ¢ Ay =11 (6.1.1)
! n-1l,n-1 "n-1,n n-1 n-1 e

AT A A Y0 | % |

baintisi vardir. Burada Vn ve in bilinen sonsuz gli¢glii ba-

ra gerilimi ve akimi olarak alinir. Iz,i3,.. akim de-

. I
Jerleri incelenen sistemde bu baralara badgli kgyiaklar bu-
lunmadidi ig¢in sifirdir. Boylece bilinmeyenler vl'VZ"’vn—l
ve Il olur. n adet bilinmeyen defer (6.1.1) badintisindan
elde edilen n adet denklemden ¢&ziilebilir. Bilinen ve bi-
linmeyen dederler egitligin farkli taraflaraina toplanarak

matrisel diizenlemeler vapilirsa

I Y o] 1
Y9,1° Yy o] (Vi ] Mim 1]
0 (6.1.2)
‘ -+ vV =
n .
X ) 0
Y ... Y \Y b4
__n,l n,n—l_J i n—{ _vn,qj -IU

elde edilir. Vn esitli&in sa§ tarafina alinirsa
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-1 Vl
0 Yz
n-1
0 Il ]

(6.1.3)

bulunur, sonug¢ olarak bilinmeyenler igin

1

v [ Ryt 2]
v, ? 0
INE ,
_il | L?n,l """ Qn,n—l 6J i

_Yn—l

In_Yn,n'vnj

(6.1.4)

.V
,n°n

elde edilir. Bilinmeyen gerilim ve akim deJerleri (6.1.4)

egitligi kullanilarak bilgisayarda kolayca bulunabilir,

Bu amag¢la kullanilan bilgisayar programi ile, sonsuz giig-

1lii baraya verilen gli¢ deferlerine bafli olarak ariza Once-

si bara gerilimleri hesaplanarak kisa devre incelemeleri-

ne geg¢ilmektedir.

6.2. Keban-Gotlbasi Iletim Sisteminin Tanitilmasi

Keban-G&lbagi arasinda bulunan 380 kV gerilim kade-
mesindeki {li¢ fazli enerji iletim sistemi Sekil 6.3'de

K

L
T

-0
+ 4t

Sekil 6.3.

=—

diyagrami.

G
V =sabit
Sz

Keban-Gtlbag: iletim sisteminin tek hat



- 40 -

gbriildiigi gibi paralel iki hattan olugsmaktadir., Toplam
uzunlugu 546 km olan iletim hatlarinin yaklasik olarak or-
tasi1 olan Kayseri'de, verlegtirilmig kapasite banklara

bulunmaktadir.

Keban hidroelektrik santralinde bulunan generatdr-
ler iki gruptur. Herbirinde d&rder adet generatdr bulunan
gruplardan birincisindeki generatSrlerin herbiri 175 MVA,

ikincisindekilerin herbiri 201,25 MVA gliclindedir.

fletim hattinin Keban-Kayseri kisminin uzunludu
275 km, Kayseri-CO6lbagi arasi ise 271 km dir. Kayseri'de
ver alan seri kapasitelerin reaktanslara Xc=35 ohm ve

nominal akaimlari 1050 A dir.

Enerjli iletim hattinin her iki ucunda bulunan g&nt
reaktdrlerden GOlbagi'ndakinin glici 100 MVAr, Keban'daki
reaktdriin glici ise 120 MVAr dir [9].

Yukarida tanaitilan bu li¢ fazli iletim sistemi alti-
fazli iletim sistemine doniligtiiriilerek g¢egitli Mod'lar

i¢in analizler yapilmigtir.

6.3. Alti-Fazli Enerji Iletim Sistemindeki Elemanlarin
Per-Unit Dederlerinin Bulunmasai

Iletim sistemindeki elemanlarin tilimii 100 MVA baz
glic ve 220 kV baz gerilim olmak ilizere, per-unit dederlere
indirgenecektir. Sistemdeki elemanlarin, sifir dizi digin-
daki dider dizi bilegen dederlerin ayni dederde olacadi
varsayilmigtar,
Keban-Kayseri hattui:

Rl=R2=R3=R4==R5 = R

R=9,5.100 MVA/(220 kV)2 = 0,01963

X=X

17Xy K=K Xy = X

X=86,5.100 MVA/ (220 kv)2 = 0,1787

B,=B,=B

1 By B3™B

4=B5 = B
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B=950.10" 2. (220 kV)2/100 MVA = 0,4598
R_=5,85281.9,5.100 MVA/ (220 kv)2 = 0,11488
X_=7,76916.86,5.100 MVA/ (220 kv)2 = 1,3884

Bo=1,8.950.10"6.(220 kv)2/100 MvA = 0,82764

Kayseri-G&lbag1i hatti:
R1=R2=R3=R4=R5 = R

R=9,4.100 MVA/ (220 kV)2 = 0,01942

Xl=X2=X3=X4=X5 = X

x—85,3.100 MVA/ (220 kv) % = 0,1762

B,=B,=B.,=B

1 Zemi i B

5

B=937.10"%. (220 kv)2/100 MVA — 0,4535
R_~5,85281.9,4.100 MVA/ (220 kv)2 = 0,1137
X_~7,76916.85,3.100 MVA/ (220 kv)2 = 1,369

BO=1,8.937.10"6.(220 kv)2/100 MVA = 0,8163

Keban .generatdrlerinin per-unit dederleri:

1. Grup
X1=X2=X3=X4=X5 = X

X=0,19.100 MVA/175 MVA = 0,10857
XO:0,10857/2,0529 = 0,05289
2. Grup

Xl=X2=X3=X4=X5 = X

X=0,22.100 MVA/201,25 MVA '= 0,10932

XO=0,10932/2,0529 = 0,05325
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Transformatdrler:

X1=X2=X3=X4=X5=Xo = 0,11.100/(3.60,3) = 0,06081

Sént Reaktdrler:
—(220 kV)2.3/100 MVAr = 1452 ohm

X300
X.  =1452.100 MVA/(220 kv)? = 3
100
X150 (220 kv)2.3/120 MVAr — 1210 ohm

X, ,,~1210.100 MVA/ (220 kv)% = 2,5
Seri kapasiteler:
X = 35 ohm

X = 35.100 MVA/ (220 kV)2 = 0,072314
olarak bulunur.

6.4. Incelenen Sistemin dizi-devreleri

Enerji iletim sistemi 6 farkli Mod'da g&zoniine
alinmigtir. Sistemdeki elemanlarain pozitif, negatif ve
sifair dizi empedanslarinin bagli olduklari baralar ve di-
zi devreleri Sekil 6.4, Sekil 6.5, Sekil 6.6, Sekil 6.7,
Sekil 6.8 ve Sekil 6.9 da gOsterilmigtir.

6.5. Arizalarin Incelenmesi

Sekil 6.2'de verilen devre modelleri ig¢in, g&nt re-
aktdrlerin lokalizasyonunun etkilerinin incelenmesi ama-
ciyla Sekil 6.1l'de g&zdniine alinan biitiin galaigma noktala-
rainda, ariza dncesi bara gerilimleri bulunmugtur. Daha
sonra gozdniine alinan ariza tipleri ig¢in araza akimlara,
ariza hat akimlari, ariza sonrasl bara gerilimleri bulun-
mugtur. Bu incelemeler ig¢in, algoritmasi Sekil 6.10 ile
verilen Fortran 77 dilinde bir bilgisayar programi yazil-
migtir. Elde edilen sonug¢lar diizenlenerek kargilagtirma
yapabilmek ig¢in gerekli tablolar olugturulmugtur. Kullani-
lan bilgisayar programl ve olugturulan tablolar ekler bo-

liimiinde verilmigtir,
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a) Pozitif dizi devresi

@

b)Negatif dizi devresi

c)Sifir dizi devresi

Sekil 6.4. Mod 1 ig¢in dizi devreleri.



a)Pozitif dizi devresi

P—{"_—_‘l—
F—D]_I_

@ ® ® & 6 O

b

g

I

b)Negatif dizi devresi

L

@ @ ® 6 6 O

c)Sifir dizi devresi

Sekil 6.5. Mod 2 igin dizi devreleri.

T




ELTHI)
| 7o ML oL

c)Sifir dizi devresi

Sekil 6.6. Mod 3 igin dizi devreleri.
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®© @@ © ® 6 6 O

ST

a)Pozitif dizi devresi

&)

@ 6 ® 6 6

T

©

b) Negatif dizi devresi

©@ 6 ® 6 6

R

c)Sifir dizi devresi

Sekil 6.7. Mod 4 ig¢in dizi devreleri.
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® © ® ® ® ©® O ® ®

ﬁ'ﬁlﬁlﬁﬂﬁlﬁw—b

Q 1 @_I_
G)Pozitif dizi devrési

®@ ® 6 ® ® 0 ® ©®
| ﬁﬁgﬁlﬁ
I o
b)Negatif dizi devresi

ST

Sekil 6.8. Mod 5 igin dizi devreleri.
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© @ @ ® ® @ ® ® ® ® ®

ST

a)Pozitif dizi devresi

@ @ ® 0 © 0 @ O ®©
'l l ﬁo’l

b)Negatif dizi devresi

® ® ® ® ® O ® ®
[{::F°{ E—El“Cgii“ﬂ ,Ciﬁ%cj+ﬂ§#{:3}f]§4ﬂj}fﬂ%}
L L l;j ©
c)Sifir dizi devresj

gekil 6.9. Mod 6 igin dizi devreleri.
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BASLA

Dizi Empedanslari ve bagli
olduklara diiglimleri oku

Baglanti matrisl A ve

1lkel empedans matrisi
2yl olustur

!

jlkel admitans matrisini
hesapla 1
y=z

:

Bara admitans matrisini
hesgapla

W i
Y G AYA

l

Bara empedans matrisini
hegapla 1

Z =Y
bara bara

:

! Cekilen glic deerlerini oku

!

Bara gerilimlerini hesapla

l

1FT,2FT,3FT, 3F, 4FT, 5FT, 5F,
6FT arizalari i¢cin akim ve
gerilimleri hesapla

Sekil 6,10. Ariza analizi ig¢in kullanilan akasg

diyagramai,



SONUGCLAR VE ONERILER

Glnilimiizde, uzun enerji iletim hatlarinin iletim
kapasitelerinin gerilime badimli olarak artimi, daha viik-
sek gerilim kademelerine ¢ikilmasini gerektirirken, izola-
t8r tasaraimi, yalitim mesafeleri ve korona olaylari gibi
etkenler tarafindan bu durum sinirlanmaktadir. Bu nedenle
cok fazli enerji iletimi, iletim kapasitesini arttirmak
igin bir ¢6ziim olabilir.

Bu calismada, Keban-Kayseri-Gtlbagi arasinda bulu-
nan iig fazli ¢ift devre enerji iletim hatti, alti fazli
tek devre enerji iletim hatti gseklinde ¢alaigtirilmasi du-
rumu gézdéniine alinarak incelenmigtir. Olugturulan alta
fazli enerji iletim hatti {izerinde sdnt reaktdr ve seri
kondansatérlerin cgegitli noktalara dagitilmasi ile elde
edilen alti de§isgik iletim mod'u ig¢in ariza analizleri,
bilgisayarda yapilmistir. Bu mod'lar Sekil 6.2'de gbste-
rilmigtir. Incelemelerde sonsuz gliclii bara olarak alinan
G6lbagi barasindan gekilen gliclin defigtirilmesi ile olug-
turulan dokuz farkli galigma noktasi ig¢in (Sekil 6.1) ari-
za dncesi bara gerilimleri bulunmug ve biitiin mod'lar igin .
ariza analizleri yapilmigtir. Her durum igin elde edilen
akim ve gerilim deferleri ekler bdliimiinde tablolar halin-
de verilmistir.

i) Elde edilen sonuglar galisma noktalarina gdre
incelendifinde en yliksek ariza ve arizayl besleyen hat
akimlara Tablo la ile verilebilir.
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Tablo la. GCaligma noktalarina g8re en blylk ariza akimlara

.......... - -

CALIGMA BOKTALART | MOD [ARIZAJARIZALI| ARIZA | HAT | HAT

NO | GOG DREERY | NO | TiPt} BARA AKIBI |(p-q)] AKIMI
(4N, ¥¥Ar) {p.u) {p.u)

L Ty T g B S BT S N T o

e R T R it Bl hatd LT TS ST T TS P T T T e T

B T ] L s I R R B L] B LT TN P T

3 | P=350 Q=210 & SRR} 3 144,179 | 2-3 | 140.814

| -

4 | P=T00 Q2101 5 | oET| 3 149,725 | 2-3 | 146.483

B e P, I ] B T Ty paes

.....

B T bt Kt R R R e e il BT

T L e B B bt [ B R Y
..............

B B T T R S R R T BT R P R T R

L T I il bt LT T

§ | P=0 Q=-210) 5 [ SFT| 3 | 114.312 | 2-3 | 110.883

Tablo la gtzdniine alinarak caligma noktalar:i kar-
si1lastirildiginda Mod 5 ig¢in 5FT arizasi durumunda 3 nolu
barada en yiiksek ariza akim dederlerinin elde edildigi go&-
riiliir. 3 nolu baravi Keban ydniinden besleyen ariza hat

akimi da en biliylik dederi almaktadir.

Cekilen aktif glicin sabit olup, reaktif gtliclin de-
gigmesi durununda ariza akimlarindaki etkilenmeleri ince-

lemek igin Tablo lb. olusturulabilir.



Tablo 1b. Cekilen aktif gliclin sabit olup, reaktif glicilin

degigmesi durumunda en biiylik ariza akimlari

.........................................................

GBOLER (pu) P-q (pu)

....................................................
......................................
......................................
---------------------------------------------------
......................................
......................................
...................................................
--------------------------------------

......................................

.........................................................

Tablo 1b g&zdniine alindiginda, gekilen aktif glictin
sabit olup, reaktif giiclin defigmesi durumunda reaktif glig
arttikca ariza akimlari da artmaktadir. Bu artmalar endik-
tif-reaktif giic icin daha fazla olmaktadir. Bu gBzlemler

aktif gliclin sabit oldugu muhtelif durumlarda da g8rllmiig-

tir.

Cekilen reaktif gliclin sabit olup, aktif giiclin de-
Yigmesi durumunda ariza akimlarindaki etkilenmeler Tablo

lc ile incelenebilir.
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Tablo lc. Cekilen reaktif giiclin sabit olup, aktif giliciin

dedigmesi durumunda en bliyllk ariza akimlara,

g U R e L LT

CREILEN AXTiF VE REARTEE |ARIZA ARIMI| BAT |HAT ARINI
GOCLER (pu) p-q (pu)

....................................................

......................................

e e e ] L B T

......................................

--------------------------------------

...................................................

--------------------------------------

P e b EE LTRSS e T

---------------------------------------------------------

Reaktif glicin sabit olup, aktif giiclin defismesi durumunda
ariza akimlarinda artmalar oldudu gdzlemlenmigtir. Bu glz-
lemler reaktif gliciin sabit oldudu muhtelif durumlarda da

gbriilmektedir.

Tki durum birlikte g&zodniine alindifinda gekilen
aktif giicin sabit olup reaktif gliclin def§igmesi durumunda
ariza akimlarindaki biliylimenin, gekilen reaktif gliclin sa-
bit olup, aktif gﬁcﬁn'deéigmesi durumuna g8re daha fazla

oldugu goriilmektedir.

ii) Sonug¢lar g&zdniine alinan modlara gdre diizenle-

nerek Tablo 1d olusturulabilir,

Modlara g8re yapilan incelemede en yiiksek ariza
akim dederi Mod 5 icin, 4, c¢alisma noktasinda (P=700 MW
Q=210 MVAr) 3 nolu barada SFT arizasi durumunda 149,725
p.u olarak bulunmugstur. Izleyen en biiylik ariza akim dede-
ri Mod 3'de ayni galigma noktasi ve ariza tioi igin

147,256 p.u deferinde bulunmugstur. Mod 3 ve Mod 5 devre



- 54 -

Tablo 1d. G&z&nline alinan mod'lara gbre en bliylik ariza

akimlarai,

-------------------------------------------------------------------

HOD | CALIGNA NOETASI  |ARIZAJARIZALI} ARIZA | HAY | HAY

-------------------

§O | MO | GOC DE&ERT | TiPi] BARA | AKINI {(p-q)| AKINI
(KN, NVAr) (p.u) (p.u)

----- J S I L T B T N T e B TR T T
----- P R e S O L I i Rttt el it T

----- R B b L L T T -

..... T e T B E T e B T e e

] -

----- g, B oyusupipwny pUyMEENN L LT P e et EE S B T L T

N ] -

gekillerinden de gtriilecedi gibi gént ve seri kompanzas-
yonun baralarda yapildidi durumlardir., Bu modlarda, gene-
ratdr barasinda seri kapasitif kompanzasyonun bulunmasi
nedeni ile 3 nolu barada ariza oldugunda seri kondansatér,
generatdrlin ve gént reaktdriin reaktansina kompanze etkisi
gbstermektedir. Bu nedenle ariza akim dederi kondansatodr
u¢larindaki baralarda bliyik olmaktadir. Dijer mod durumla-
rinda ise ariza akimlari en yiiksek deferini hep Keban

generatdr barasinda almaktadair.

iii) Modlar ve caligma noktalara birlikte incelendi-
ginde en yliksek ariza akimlari bilitlin ¢galigma noktalari ve
modlar ig¢in 5FT ariza tipinde, 4. caligsma noktasinda Ke-
ban baralarinda goriilmektedir., Tiim caligma noktalarinda
Mod 5, en yiiksek ariza akimlarainin meydana geldigi mod'
dur. Araiza noktasini Keban yo&nilinden besleyen hat akimlara

ise en yliksek degerde olanlardar,

iv) Elde edilen sonug¢lar gerilimler bakimindan in-
celendiginde ariza sonrasinda en biiylik bara gerilim deger-

leri biitlin mod'lar ig¢in 4. caligma noktasinda ve 1FT
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arizasi durumunda meydana gelmektedir, Tablo 1f ile bu

deferler verilebilir.

Tablo 1f. Tim mod'lar ig¢in ariza sonrasi en biliylik bara

gerilimleri,

- - s o oy e 0 s o - -

H0D | CALISMA NORTASI  [ARIZAJARIZALI| ARTZA SONRASI

------------------- 1 YOISER
N0 | %0 | GOC DEEERt | TiPi| BARA |GERALIN DESER
(4, ¥TAr) (p.0)

----- e E T T B B LT L T Thy PP Y S R s

2|4 | P=T00 Q=210 | 1FT) 4 1.781
314 P00 Q=210 ) 1BT ) 1,751

B e T

- 0 1 4 o e R Y O T e P e

Goriildiigli gibi en yliksek ariza sonrasi gerilim dederi

Mod 1 durumu icin 4. galisma noktasinda ortaya gikmakta-

dir,
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EK A: MOD-1 devresi ig¢in dlizenlenmis ariza analizi sonuclara

1

TABLO A.1: MOD-1

®

MOD 1

®
-
| R S,

|
|

devresinde dokuz ayri caligma noktasi icin

ariza 6ncesl bara gerilimleri

BARA CALIGHA NORTALARI

" 1 2 3 ! 5 6 1 8 9
1) | ooz | 10008 | toast | 10067 | 0.9884 | 0.9435 | 0.8834 | 0.8423 | 08246
vz | osann | noseo | roa2s | vomse | o.sems | osanr | o.sem | o.esas | 0852
V3) | 10164 | 1.058 | 1.05 | 1.0611 | 1.0240 | 1.0183 | 0.8869 | 0.5810 | 0.9790
V&) | 1.0000 | 1.0607 | 1.0665 | 1.0814 | 1.0209 | 1.0053 | 0.9606 | 0.8439 | 0.8383
5 | 10000 | t.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
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TABLO A.2: MOD-1 devresinde 2 nolu barada ariza durumu i¢in
ariza akaimlarinin en buyuk deBerleri

.............................................................................................................
- o e o e A e o 8 e O e 4 e P T B A T O 0

5o 1 e o = e B o O o e B e ———— e 0 o > 8

-------------------------------------------------------------------------------------------------

! Hat akim (3-2)

-------------------------------------------------------------------------------

...........................

! Ariza akim1 (2)

- e o e e e e G 8 e o O O O P O R By e b 08 O P O o e 4 P 40

43.740 } 48.604 | 40.2761 51.206 | 46.649 | 44.485 | 42.122 | 38.712 | 38.876 |

ot o a0 e e k] ey T e e D e g 0 e o 0 o D i o S B P O e O e e

H
]
! 28T | Rat akmm (1-2)
1
]
H ! Hat akim (3-2)

| Ariza akima (2) | 47.380 | 52.285 | 52.88 | 54.712 | 50.087 | 48.079 | 45.512 | 43.202 | 42.526 |

. o0 o T o} e S S e e e e e e 9 A T T e o 0o e O T e O O A O e

43.740 | 48.604 | 49.276} 51.238 | 46.649 | 44.485 | 42.122 | 39.712 | 38.876 |

...........................

47.390 | 52.285 | 52.88 | 54.712 | 50.087 | 48.079 | 45.512 | 43.202 | 42.526 |

- 1t 2 2 T o o § v 8 O B e B 4 O O O O O B D O 2 P e O O O T e

H
|
v O3B} Hat akima {1-2)
i
i
]

.................................................................................................

-------------------------------------------------------------------------------

! Ariza akim1 {2)

..................

43.740 | 48.604 | 48.276) 51.238 | 46.649 | 44.485 | 42.122 | 39.712 | 38.876 |

v v o o s st o T o o e B 0 e O 0 O e o O O 8 U B e hn e P o R S O 0 e G O O O T e 2

|
|
{ 4FT | Hat akum (1-2)
i
1
i 3.650 | 3.650 { 3.650{ 3.650 } 3.650 | 3.650 } 3.850 | 3.8%0 | 3.650 |

oy 0ttt 0 e o D it 0 e e s 0 et e e e O P T A O 0 O S D e e O P N O U U S O Y e O o

57.328 | 63.212 | 63.968) 66.185 | 60.58 | 58.18% | 55.056 | 52.370 } 51.443 |

- > 7 o ot 0 0 e o e o D o o o e 0 o e e e e e T o Y o e Y 0y e e D O A

54.128 | 60.059 | 60.867) 63.229 | 57.825 | 55.024 | 52.004 } 49.201 | 43.158 |

........................................................ y —a—— =i

3.218 | 8.174 ) 5.175) .78 ) 3.222 % %.218 % 3.266 ( 3.264 | 3.263 |

[}
...............................................................................
I

52.772 ) 58.186 | 58.084} 60.825 } 55.775 | 53.538 | 50.68 | 48.208 | 47.355 |

- o - 1 T S o e B G o Y e B A o O e O O O e O O WY O 0 O S O

..................
...........................

48.745 ) 54.118 | 54.041} 57.172 | 52.115 | 49.657 | 47.127 | 44.384 | 43.371 |

---------------------------------------------------------- -

]
4.008 | 4.048 ) 3.964; 3.880 ) 3.838 } 3.922 % 3.786 | 3.881 } 3.966 |

...........................................................

¢ Hat akam (3-2)

...........................

47,390 } 52.255 | 52.88 | 54.712 | 50.087 | 48.079 ! 45.512 ! 43.292 | 42.526 |

e L PEPR PR PR SRS

43.740 | 48.604 | 49.276} 51.238 | 46.649 | 44.485 | 42.122 | 39.712 | 38.876 |

- o 2 0 o P o ot O N O g ) P O A0 O G 0 - - -

1 Ar1za akim1 (2)

SR
i

:
i
{6} Bat akim (1-2)
{
E

i
:
}
=
}
:
:
i
i
:
{
:
:
:
[}
i
]
]
:
:
:
:
:
}
1
i
}
}
=
| Hat akimn (3-2) | 3.650 | 3.650 ! 3.650) 3.650 ! 3.650 ) 3.650 { 3.850 | 3.650 ! 3.650
1
:
]
:
i
{
:
!
!
%
=
:
[}
[}
}
]
!
i
i
i
i
l
i
i
i
I
I
|
]
i

| Hat akim (3-2) 3.650 | 3.850 ! 3.650) J3.650 | 3.650 ) 3.650 ! 3.650 } 3.850 i 3.650 )

- 0 o o o o D VB O YR P D e A Sy 8 8 O O U Y e D Ut 0 00 O
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TABLO A.3: MOD-1 devresinde 3 nolu barada ariza durumu igin
ariza akimlarinin en buyuk deferleri

................ e e e e e e et e e 0 e ot e e 2 —n——— - e ————

CALISHA NOXTALARI !

- o = 12 2 2 oy o o G e b o L e 8 oy R 0 i P S O e O b A B B O T e

'
]
i ARIIA THFLERY
i
i
[}

o 4 08 o > R T T e o T e O 0 P G e e e O P O S D D ke O Ot o
.................................................................................................
o e e i O U 08 Y e (T O o e o e o O w4 B T D e e B A o S R 0 O O e B B O O
- ot ] e 4 " e g T R o o kB O D O O O B o
------------------

---------------------------

-------------------------------------------------------------------------------------------------

H

H

V38 | Hat akima (2-3)

t bt —————
i

| JIVEPURSURETEEOIUUUIRPOTR | . .

- b o o ] o 8 o e e O P sy 8 0 B O O B O Ot T T O B O O D D e O P e O

..................

! Hat akim: (4-3)

! Ariza akim (3)
]

15.484 | 16.054 | 16.082] 16.165 | 15.600 | 15.513 } 15.035 | 14.845 | 14.815 |

ST | Hat akim (2-3)

------------------

5.113 | 5.642 ! 5.785) 6.056 | 5.567 ) 5.271 % 5.086 | 4.760 | 4.584 |

.................................................................................................

- - e o " 1 8 T R P e e e P 4 R S0 R0 O R O B 0 0 e T o

10.400 | 10.443 ) 10.356) 10.270 } 10.227 | 10.313 | 10.184 | 10.271} 10.389 |

- " S - -

...............................................................................

- - o+ o e m

------------------------------------------------------------ ———

------------------

! Hat akim: (4-3)

...........................
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TABLO A.4: MOD-1 devresinde 4 nolu barada ariza durumu icgin
ariza akimlarinin en buyuk degerleri

2 0 i e e o o P e R S e e e e O 0 e i o e s e bt o o P e o A e e

- ot o A e 2 e s 0 O e P P 4 o o O 2 0 A T T Y 0 e e b

- = 1 1 o o R Y et o e e e . e - " o o i ot O e D O e A B O

o e e b e e i O e e o v D 4 e e

..................

! Hat akim: {5-4)

- 1t a0 41 " A 00 e o e P e o e A 8 4 i e

---------------------------

! Ar1za akim1 (4)
]

-------------------------------------------------------------------------------

:

i R
1 O2FF | Hat sk (3-4)
]

!

i

ot > e o om0 e O O o D g S T 0 0 O U o kT s D B R0 U O e A O e o B e

P
1 Hat skm (5-4)

- o e e ) 1 e o e 4 e e e e e e s et - —— R L

-------------------------------------------------------------------------------------------------

|
|
VI | Bat akim (3-4)
t
E

o 4 e § o e e 0 o e S o o ot P 08 i o 0 S e ot

! Hat akim (5-4)

! Ar1za akimy {4)

o - 2 o 0 e O Y _————— - 2 ot e

7.065 { 7.851 | 7.958) 8.276 { 7.535 { 7.185 % 6.804 | 6.404 } 6.279 |

H
|
i
1 3F | Hat akima (3-4)
i
!

.................................................................................................

..........................................................................................................

! Ariza akiel (4)

-------------------------------------------------------------------------------------

.................................................................................................

..........................................................................................................

-------------------------------------------------------------------------------------------------

.................................................................................................

g
i
i
i ST | Hat akum (3-4)
]
|

7.096 ) 6.728 | 8.921) 9.320} 8.545 ) 8.110} 7.783 } 7.301 | 7.064

.................................................................................................

! Bat akima (5-4)

...........................

!

t

]

H

{5 | Hat akim1 (3-4)
]

]

! 6.320 | 6.364 | 6.274) 6.186 ) 6.140 } 6.230 ! 6.085 ) 6.185 | 6.276
i

]

! Ariza akimy (4)
]

- o s 22 o A o D e b B O O O e O 0 e e 0 B S S O O 00 48 e e 0

R Rttt

i
i
i 6FT | Hat sk (3-4)
]
i
i

..................

1 Bat akiai {5-4)

----------------------------------------------------------------------------------------------------------

:
:
l
:
:
:
:
:
}
:
{
:
l
:
:
:
:
[}
|
:
:
:
}
:
:
:
: .
| Hat akums (5-4) | 5.675 ! 5.675 ) 5.675) 5.675 ) 5.675 % 5.675 1 5.675 | 5.675 ) 5.675 |
]
;
:
]
]
i
i
{
!
:
:
:
:
{
'
t
1
i
2
i
|
i
i
i
|
i
]
i
i
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TABLO A.5:MOD-1 devresinde, 2 nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en blylk deBerleri
[(bara no) gerilim degeri]

-------------------------------------------------------------------------------------------------------------

------------------ BT e P T T B L L L LT T R S R T Tl ol L LT TR

1T 13 )1.025 1(2 )1.083 (2 )1.107 [(2 )1.145 (2 }1.048 (3 )1.027 |(3 )0.885 |(3 )0.988 |(3 )0.986

PROUOEPIpITUOY [IRFUENNIE SpRpupI DU e e I T LT T T B L LT .ty SRRSO TN RNy ey ey

2FT (3 )1.016 {(4 )1.062 |(4 )1.087 |(4 }1.081 (3 )1.024 [(3 )1.018 {(3 )0.987 }(3 )0.961 1(3 )0.979

---------------------------- -

3P [(3)1.016 [(4 )1.062 |(4 )1.067 |(4 )1.081 {(3 )1.024 {(3 )1.018 |(3 )0.987 [(3 )0.981 [(3 )0.879

..................................................................................................

camfon- B T T T R iy ol T T

B L e e e e R T T R ey R i et DT

R L S N o L L T T T R D L L T e e e il ettt T

ST {(3 )1.031 |{3 )1.070 |(3 )1.072 |(3 )1.078 [(3 )1.038 {(3 )1.033 (3 )1.001 [(3 )0.985 |(3 )0.862

........ ——— alacm~- L B 1 T T B el L L Ry B e

oF (3 )1.016 [(4 )1.062 {(4 )1.067 [(4 )1.081 |(3 }1.024 |{3 }1.018 |(3 )0.887 {3 )0.881 {(3 )0.978

L S T T e T e oy ST B N T L TR S R R T e T

2 e e e o o 0 e A e o e e e e Bt T e o ————— ————— 7 0 o

TABLO A.6:MOD-1 devresinde, 3 nolu barada ariza durumu i¢in
ariza sonrasl bara gerilimlerinin en bliyllk deBerlerl
[(bara no) gerilim degeri]

.............................................................................................................

.................................................................... -

18T 13 )1.805 (4 )1.874 [(4 Y1.880 |(4 )1.898 |(3 )1.818 |{3 )1.808 |(3 )1.753 }(3 )1.742 }(3 )1.739

e I e R Nl L L T T B e R e EE L T

2P [(3 )1.016 {{4 )1.062 {(4 )1.067 |(4 )1.081 (3 )1.024 |(3 )1.018 [(3 )0.587 (3 )0.881 {(3 )0.979

PEPEUUOUpIpY PEREpIQU PRI (PERT S U BT  T ey R L B e RS ST L B R T T

O e [ T R ol BT T R PRI B e dataiatad Batleta et LSl EL LS L D Lttt

--------------------------------------------------------------------------------------------------

FT  {(3 }1.016 |(4 )1.062 |(4 )1.067 (4 )1.081 }(3 )1.024 {(3 }1.018 (3 )0.987 {(3 )0.881 }(3 )0.978

........ ] - o |- L I B T Tl P T Y

SPT  |(3 )1.208 [(4 )1.260 {(4 )1.265 |(4 )1.280 |(3 )1.218 [(3 }1.211 [(3 )1.174 [(3 )1.166 |(3 }1.164

...... S g S BT B Lt T TS LT -

14 (3 )1.016 | (4 )1.062 [(4 )1.067 |(4 )1.081 |(3 )1.024 |(3 )1.018 (3 )0.987 |(3 )0.981 [(3 )0.878

--------------------

------------------ - - o L L L LTy ———— -~

BFT  [(2 )0.827 |(2 )0.819 (2 )0.931 [{2 )0.968 |(2 )0.882 |(2 )0.841 |(2 )0.786 |(2 )0.751 {(2 )0.73}

- 0 o e ok R b Y 0 O ot Al S S o 0 O P B Y R 7 o O S A hy o= O T 0 WP e
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TABLO A.7:MOD-1 devresinde, 4 nolu barada ariza daruamua icin
ariza sonrasl barsa gerilimlerinin en bliiyllk deferleri
[ (bara no) gerilim defieri])

------------------------------------------------------------------------------------------

JEPNOEPEENEGE SRR [PINURIINPIpPIpIITY PUPEPIPRPIPIEIIUIRY PUSHY WepupUpTpIpEotY [EpSRIEREPIYIEITY S ] B LT S R L LR LT B ettt g

1P [(3 )1.775 | (4 YL.870 |(4 )1.879 |({4 )1.905 |(4 )1.798 |(3 }1.761 [{3 }L.704 |(3 }1.687 |(3 )1.681

..............................................................................

28T [(3 )1.016 {(4 )1.062 (4 )1.067 [(4 )1.081 }(3 )1.024 |{3 }1.018 [(3 )0.987 (3 }0.881

----------------------------------------------------------------------------------------

(3 )0.978

..........
..................................................................................................

PUNSOTRUOUN DICINISIEpIDIpEY PSPPI JUNPINIpIpIEpIpIpN PEPEpEsERRISSoupEpuY [PRpEpII PP IPIPIRYS SRS e iteiitetettetd LS 2L LR B Lt L it g

{3 }1.18%

........................................................................................

SPT  1(3 )1.204 {(4 )1.261 |(4 )1.267 |(4 )1.285 |(3 }1.215 {(3 }1.207 [(3 )1.166 |(3 )1.158

oF (3 )1.016 |(4 )1.062 {(4 J1.067 [(4 )1.081 [(3 }1.024 |(3 )1.018 |(3 )0.987 (3 )0.981

........................................................................................

(; )0.91;-

..........

.............................................................................................................
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EK B: MOD-2 devresi 1¢in diizenlenmis ariza analizi sonug¢lara

© © 6 ® 66 ® 0 ®

TELIENE

—_—,

MOD 2

TABLO B.1: MOD-2 devresinde dokuz ayri calisma noktasi igin
ariza OSncesl bara gerilimleri

-------------------------------------------------------------------------------------------------------------

R R [T B R R e i Lt R i Kt R R Rty R Y

..................................................................................................

B i e T R L L R T el T T B Bt L B R R

..................................................................................................

B T Lo O T T Ty T ey Il L T e I R T

..................................................................................................

--------------------------------------------------------------------------------------------------

L B R e N L B T LTy e Y R LY




TABLO B.2: MOD-2

ariza akimlarinin en buyuk deferleri

- 64 -

devreslinde

2 nolu barada ariza durumu i¢in

3t

4Ft

oF

6t

..................

..................

! Hat akimy (3-2)

| Ariza akim (2)
| .. NN . . ... N

i
! Hat akma (1-2)

------------------

---------------------

..................

..................

! Hat akimr {1-2)

! Hat akimy {3-2)

..................

.....................

! Hat akim (1-2)

! fat akimi (3-2)

o = 4 o e b ot e i O 9 8 By ot it O O e Y 4 4 e P . S 0 O O S e e e e S P e

48.826 |

33.058}
49.505}

45.666 } 43.418 |
42,306 } 39.870 |

3.619 | 3.618 |

12.644 |

...............................................................................
[

39.02% |

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

...............................................................................

.20 }

...............................................................................

-------------------------------------------------------------------------------

...............................................................................

3.806 |

3.891

3.764 § 3.850 §

...............................................................................

i
39.025 |

...............................................................................

3.619 | 3.618 |

3.619

3.619 |

3.619

3.619 7 3.619 |

3.619 |

............................................................................... H
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TABLO B.3: MOD-2 devresinde 3 nolu barada ariza durumu ig¢iln
ariza akaimlarinin en buyuk deferleri

...................................................................... ——— B L T T R P

---------------------------

---------------------------

o i e o

---------------------------

---------------------------

---------------------------

...........................

---------------------------

} Ariza sk {3)

| F U

[}
! Hat akwm (2-3)

! Hat akima (2-3)

| R U

! Bat akwma {4-3)

-----------------

! Hat akuma (2-3)
! Hat akima (4-3)

! Ariza akim (3)

-----------------

! Hat &k (2-3)
! Hat akim1 {4-3)

tdnza akm (3)

U

i Hat akie1 (2-3)

arc e —————

! Hat akma (4-9)

-----------------

-----------------

-----------------

.................

-----------------

.................

-----------------

.................

------------------------------ - - - - -

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

2.018 1 1.800 ) 1.836) 1.942} 2.146 ) 2.050 ) 2,363 | 2.287 } 2.231 |

................................. - - PR |

13.634 | 14,576 | 14,662} 14,813 | 13.902 | 13.726 | 13.075 | 12.788 | 12.881 |

1
1
]
]
1
i
1
]
1
1
)
1
1
]
t
1
[}
4
1
1
$
1]
1
1)
)
¥
1
]
!
t
1
)
1
¥
1
]
1
1
1
[
1
]
t
1
1
]
¥
1
)
]
[}
1
]
1
]
)
1
[}
3
]
1
1
1
]
]
1
4
3
[
]
]
1
]
t
[
¥
]
1
t
o

§.46¢ 0 9.308 | 8.5280 9.910 7 8.020 % 8.509 1 &.043 1 T.6T4 ] T.61

-------------------------------------------------------------

- 1 " e At 4 e P P 9 B e O O 9 o e T e O O O A o O e e Dl oy

13.634 § 14578 | 14.662) 14,913 13.992 | 13.725 | 13,076 | 12.788 { 12,591

e 1 D s O BN B e S D G 0 e e o O e D D e O O 00 O k0 O e -

|
B.454 | 9.398 ) 9.528) 9.910 ) 9.020 { §.500 | 6.143 ) T.6T4} T.511

..................................................... -l

5.180 { 5.180 | 5.180{ 5.180 | 5.180 } S.160 } 5.180 ; G5.180 } 5.180 |
1

----------------------------------------------------------- i

13.634 | 14,578 } 14,662} 14.913 | 13.902 | 13.726 | 13.075 | 12.788 | 12.691 |

.................................................... -

8.454 ) 9.398 ) 9.528) 9.010 ) 9.020 | 6.508 | 6.143 ) 7T.6T4 ] T.511

--------------------------------------------------------- -

]
:
}
)
i
i
{
|
i
i
i
]
]
1
i
i
|
:
[}
i
i
i
i
{
i
f
i
|
i
i 5,180} 5.180  5.180) 5.180 } &5.180 % 5.180 ) 5.180§ §.180 | %.180
t
i
:
:
{
1
t
i
i
i
i
i
i
i
|
|
|
t
1
i
i
{
i
i
i
|
|
i
i
i

o o 0 O 2 At i e e O e s e s e e O B s i D B O e

13.634 | 14,578 | 14.662) 14,913 | 13,982 | 13.725 | 13.075 | 12.788 | 12.681

......................................................

]
|
i
i
t
1
]
i
[}
i
[}
[}
[}
]
]
!

8.45¢ | 9,398 ) o9.528) 9.910 ) 9.020 } 8.509 | 8.143} 7V.6T4} 71.511
5.180 { 5.180 ) S5.180f 5.180 | 5.180 | 5.180 § 5.180 § 5.180 } 5.180 |

............................................................................... !

14,986 | 16,023 | 16.116] 16.391 | 15.380 | 15.085 | 14.371 | 14.056 | 13.849 |

------------------------------------------------------------- -

9,276 | 10.273 | 10.480] 10.938 | 10,008 | 9.504 | 9.082 } §.53% | 8.288

-------------------------------------------------------

e e L L N L L L T T Y

15.183 | 16.233 | 16,327} 16.606 ) 15.581 | 15.283 | 14.560 | 14 20 | 14,132

--------------------------------------------------------

9.469 | 10.478 | 10,609} 11.172 | 10.232 } 8.T3 | 9. 308 ! 8 733 461

...................................... -

—-._..--—-.-..—-»- ——

5.728 | 5.770 | 5.683) ©5.588 | O6.564 | 5.641 | b, 511 i 5 898 | b.686 |
]

-------------------------------------------------------------

............................................................ i
t

5.180 § 5.180 | 5.1607 5.180 ; 5.180 { 5.180 { 5.180 } 5.180 } 5.180 ;

e haa e mmmasEesme e —Amm e — R eem e —————————e o]



...................................................................................................

TABLO B.4: MOD-2
ariza akimlarinin en buyuk deferleri

---------------------------

..................

------------------

............................

..................

Hat akimy (3-4)

..................

Hat akim1 (5-4)

............................

1
1

)
i

Ariza akm (4)

Hat akim1 (3-4)

..................

----------------------------

¥

!
'

------------------

Hat akima (5-4)

¢
I
§
]
|

Ar1za akima (4)

------------------

Hat akim: (3-4)

..................

...........................

5¥

..................

..................

- o o e

[}
)

Hat sk (3-4)

Hat akiea {5-4)

...........................

- ——————— v ———— - . —— ——— ——— - ——— -
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devresinde

....................................

....................................

6.569 |

....................................

5.539 |

4.390 |

------------------------------------

....................................

....................................

....................................

4 nolu barada ariza durumu icin

-y

.............

- 0y 0 e 9 0 o e e O e e e o

6.100 § 5.936 |

-------------

4.803 | 4448

------

o 0 4 O o 0 Py o e P e

- 0 e N ) e 4 A O e o o O

4390 1 4300 0 4300 % 43005 4.390

...................

IT.544 | 17,074 | 16,200 } 15.691 } 15,517

|
i

————
|

[}
i

- > 4 0t 2 0 O o O o T O B Y e O (a0 AR e S e e

H
i

13.362 } 12,708 | 12,062 | 11.368 } 11.126

................................

-------------------------------------------------------------------------------

1
]

£.390 | 4.300 | 4.390

1

et el O T e o o D P2 i i oy e o Y O R S S D % b T o e 9 e e

....................................

" e o e e A8t 9 o

16,5877 16,252 |

------------------------------------

'
I

813 ] 4852 ) 4.7700

------------------------------------

s 2 L w n

B T L

- o oy e O o o e w0

--------------

10.325 | 18.807 | 17.546 | 17.284 | 17.082
14,848 § 14117 | 13,465 | 12,655 | 12.308 |
........................................... !

LT 4B 4683 £715 |

-----------------

| 18,040 } 17472 § 17,219

-------

]
i

- -

[}
i

____________________________________________________________________________ .
15?986 | 15.500 | 1&.790{ 16.466 | 15.049 | 14,307 | 13,654 } 12.831 | 12.473 ;
LT LD LN LTI LGS AT 460 | 4.-:29'{"1.azo§
G004 § 103101 10,489 LL0BE T LB {1700 1 16,000 16080 1 15617 |
LA {10,900 LIUG LTS § 0082 {12,198 12,062 LL3 § 0L128 |
UL L0 LI AT LD L0 0 LI0 T LI ] 40 |

------------------------------------

-------------------------
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TABLO B.5: MOD-2 devresinde 5 nolu barada ariza durumu lg¢in
ariza akimlarinin en buyuk degerleri:

-------------------------------------------------------------------------------------------------------------
- s e G Y L O O 4t o S e e o A AR 0 O O At O Y B0 A O D R O et O ke 0 B0 O 4 00 B

4 e o e O 1 e o S 0 80 e B e i O e At b Y W A O e

4513 1 4738 1 4153 4787 ) 4575 ) 4528 ) 4353 ) 4.%04 | 4.288 |

............................................................................... !

1.964 | 2.417 ) 2.533) 2.851 % 2.418 ) 2.104 | 2,137} 1.880 ) 1.510 |

---------------------------
------------------

-------------------------------------------------------------------------------

26771 2.454 7 2.482) 2.564 ) 2.777 ) 2.702 % 2.982 ( 2.822 % 2.869 |

............................................................. -
i

12.889 | 13.542 | 13.585} 13.V11 | 13.076 | 12.943 | 12,441 | 12.302 | 12.285 |

------------------

...........................

- e e e e 0 4 4 e o G B e s B e D B B T O T O O e

..................

---------------------------

| Ariza akimx (§)

-------------------------------------------------------------

|
i
T e !
i T | Hat akamy (4-5) 5.168 | 6.412 1 6.501} 6.761 | 6.154 | 5.867 | 5.556 | 5.236 | 5.120 |
i oo :
| { Hat akima (6-5) 7130 7 7.130 ) T.130) T.130 % T30 % T.130 ) 7130} 7.130 % 7.130 |

-------------------------------------------------------------------------------

12,809 | 19.542 | 13.585) 13.711 | 15.076 | 12.843 | 12.441 | 12.302 | 12.285 |

et e o o e e 0 e O 2 S o 1 O 2 0 0 o !

5.768 | 6.412 | 6.501} 6.761 ! 6.154 } 5.867 | 5.886 | 5.236 | 5.125 |

...........................

------------------

]

:

| i

{ 3F  } Hat akimp (4-B)
i

E

............................................................... -

i

:

:

{

=

=

=

]

)

}

i

I

{

i

1

:

]

}

:

:

:

:

:

:

:

:

]

i

:
: !
D Hat akua (6-5) § T.10 0 T30 0 T.130) 71300 T.A30 0 7.130 % 7.130 % T.130 0 7.130

___________________________ ]

;

]

|

%

i

i

i

i

i

|

|

|

i

i

]

|

!

]

I

{

%

|

i

l

|

i

|

[}

|

|

12.899 | 13.542 | 10.585) 13.711 | 15.076 | 12.943 | 12.441 | 12.302 } 12.285 |

....................................................................

-
5.768 | 6.412 ) 6.501) 6.761 ) 6.154 ) 5.887 { 5.566 | 5.236 | 5.125 |

1 ot e i e T o o g A T S e RO L 8 O G 0 W O P O O R O O T e

7.130 § 7.130 % 7T.130) 7.130 ) 7.130 ) 7300 7300 .30 % T.130

........................................ -

...........................

14.207 | 14.916 | 14988} 15.102 | 14,402 } 14.256 | 13.703 } 13.550 } 13.488 |

..................

-------------------------------------------------------------------------------------------------

7.822 1 7.860 ) 7.760) 7,700 | 7.661 § T.741 ) 7.622 1 7.703 } 1.784 |

...........................

14.363 | 15,080 } 15.127} 15.268 | 14.560 | 14.413 | 13.854 | 13.689 } 13.647 |

----------------------------------------------------------- -

..................

- !
6.450 } 7.123 | 7.206) 7.633 ) 7.009 | 6.641 ) 6.396 % 5.980 ) 5.777 |

-------------------------------------------------------------------------------------------------

]
7.911 ) T.954 ) 7.865) 7.777 % 7.733 ) 7V.822 ) 7.680 } 7.178 | 7.868 |
]
{

- - e 0 -——-——— = -

...........................

12,899 | 13.542 | 13.565) 13.711 | 13.076 | 12.943 | 12,441 | 12,302 | 12.255 |

i ! Ariza skimi (5) |
i el e il i
! BFT ! Hat akim (4-5) 5.768 ! 6.412 ! 6.501; 6.761 ) 6.154 | 5.867 | 5.558 ) 5.236 } §5.12% !
i e e mmcmammmemmn ] oo oo m - . .- o o= 7o n r o 0 S0 D OV O P W ot o 0 T -1
; ; Hat akim (6-5) 7.130 1 7.130 % 7.130) T.180 ) 7.180 ) T.130 ) T30} T30} 71130 E
b e i e e 0 e e e e o 0 im0 9 m 2§ 7m0 e 0 s e B 0 2 e e e 7 90 o A o b Bt 0 o - !




TABLO B.6:

1.0
|

|
i

)
i

1
i

!
i

a |

1
i

1
]
b} S
{
|

i
[}
[]

i
)

i
1

!
i
) S
[]
i

MOD-2

-~ €i8 -

devresinde 6 nolu barada ariza durumua igin

ariza akimlarinin en buyuk deferleri

_—— et o e Ot 0 O e 0 O O O e e e V0 P O o b - -

Hat akimi (5-6)

fat akix1 (7-6)

Hat akim: {5-6)

------------------

Hat akima (7-6)

------------------

Ariza akie1 (6)

..................

Hat akmx {5-6)

Rat akim1 (7-6)

Ariza akim (6)

------------------

Hat akama (5-6)

..................

Hat akwma (7-6)

Ariza zkie: (6)

------------------

..................

--------------------------------------------------------

[]
t
..................................... - -
t
]

-~ o > 2 e B 0 B B T A 1 4 A e ke 0 o e G o T e O 8 e e OB B O e e

6.568 | 6.711 | 6.714] 6.720 | 6.602 ) 6.592 } 6.480 | 8.471 } 6.467
0.988 } 1.36% | 1.496) 1.833 } 1.579 1 L1711} L.376 % 0.878 | 0.631 |
5.660 § S5.416 | 5.432) S.477 ) 6.719 ) 5.675 | 5.960 | 5.918 | 5.80% |

e o e e e e O 10 B B Bk o 0 0 8 8 B 2 e !

22.631 | 23.048 | 23,089} 23.000 | 22.873 | 22.641 | 22.256 | 22.224 !.22.213 !

- o s A4 e e i T O OO B L O e P Y A B O D O D A O 0 L O e O 00

3.743 1 4161 42197 4388 | 3.994 ) 3.808 1 3.605 1 3.308 } 3.326 |

- e 4 0 s o P ke O 0 P R Pt e G O S

- Ot 9 e P o O B e e e e B L U o Y B O O O O O L T R O A T T O O e e 4 0

s o e o e O e o e e B e e e O P O e S U B T e O O T O 0 D 4 O O e

LT3} 4181 42190 4.308 ) 3.984 ) 3.808 | 23.605 1 3.398 | 3.326 |

18,887 | 18.867 | 18.887) 18.887 | 18.867 | 18.887 } 18.887 } 18.887 | 18.887 |

- o o e > e 0 B U e e o e 0 B S O D e O P O O B 0 O B Y O e ———— -

22.631 | 23.048 | 23.058) 23.000 | 22.673 | 22.441 | 22.256 | 22.224 | 22.213

173 1 4161 ) 4,219 4,388 | 3.9%4 } 3.808 } 3.605 [ 3.388

-------------------------- - - -

18.887 | 16.087 | 18.687 10.867 | 18.687 | 18.887 | 15.887 | 18.887 | 18.887 |

20.986 | 25.447 | 25.458] 25.493 | 25.033 | 24.998 | 24.573 | 24.587 { 24.626 |
140 ) 4,560 1 47010 4832 ) 4544} 4.200 | 4163} 3.887 0 3.721 |

.............................................................

- e 0 e 0 O i e e T 0 0 4 e ————— - - o - e

o 22 2 e O O 8y o e B e e YD v 0 B O s B Y 4 R 0 0 B D O e e O

-----------------------------------------------------

----------------------------------------------------------

3.3} 4061 ) 4.219) 4,388 ) 3.994 ) 3.808 | 3.605 | 3.398 1 3.326

......... ——— e ———— i |

18.887 | 18.887 | 18.807) 18.887 | 18.887 | 18.687 | 18.887 | 18.887 | 18.887 |

............................................................................... !
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TABLO B.7: MOD-2 devreginde 7 nolu baradm ariza duruma icin
ariza akimlarinin en buyuk degerleri

e B ot S Y e e 4 O S e T i O e A o S o e o e e A D W iy 0 o e S D O O O O O O e T e 0
- e o o 0 0 0 o o O B O o o O D o e S O S 4 P A o

i s o i s s O T | 8 i e e e e O T e R e a6 B 98 e B i ey R O 8 e 0 e St 0 e A B O O e O

..................

|
]
1
{1 | Hat akam (6-7)
]
|

- s it o O S O B 10 O e P B o b i e e S e G O O T O e e B

1,385} L.T4T | 1.866) 2.182 | 1.883 ) 1.604 ) 1.623 ) 1.164 ] 0.963

| Hat zkimy (8-T)

! Ariza akm (1)

..................

§.460 | 4.257 | 4.272) 4315} 40247 44827 4.T32 | 4.683 ) 4.660 )

........................................................ - :

15.616 | 16.100 | 16.122] 16,182 { 15.700 | 15.637 | 15.217 | 16.183 } 15.131 |

......................................................... ===}

4347} 4832 ) 49007 5.088 ) 4.838 | 4.422 [ 41871 3.046 1 3.0862 )

- o e e O e B O e O B S A 4 D P T B e e At 8 R D e O o O P o O G 4

11.269 | 11,269 | 11.269) 11,269 | 11.269 | 11.269 | 11,269 | 11,269 | 11.269 |

........................................................ - -l

15.616 |} 16,101 | 16.122} 16.182 | 15.700 | 19.637 | 15.217 | 15.153 | 15.131 |

_______________________________________________________________________________

£.347 } 4832 | 4,800 5.006 | 4.638 | 4.422 7 4.187 } 3.948 | 2.862 |

e e 0 B it S e P e e O e S e ot e D O e o e

I
11,269 | 11.269 | 11,268} 11.269 } 11.269 } 11.269 | 11.269 | 11.269 | 11.269 |
]
i
1

! Hat akima (8-7)

{ Ariza akm (7)

- ot 2 e e e e e T e e A e 4 Oy e Y D O P S B 8 e T O D o 0 Sl G Y S Y A e e

-------------------------------------------------------------------------------

£07 1 48321 4.900f 5.006 | 4.638 | d.422 ) 4187 1 3.046 | 3.862 |

i
{
V38 | Hat akma (6-7)
]
i
]

R~ A R e :
{ Hat akamy {8-7) | 11.268 | 11.269 | 11.269; 11.269 | 11.269 | 11.269 | 11.269 | 11.269 | 11.269 |
o ety |GG MG R T T T CSiestes. | MMM =
! Araza akamy (7) | 15.616 § 18.101 | 16.122} 16.182 | 15.700 { 16.637 | 15.217 | 15,153 | 15.131 |
[} 1
| Satiniatnialuisiainteleieluiniebeinl Ruiebuiniainiuiiieieiainieieteiniuiniateheiinininbinieiuieh ikttt te ittt {

LT} 4832 ) 4.900) 5.096 1 4.638 ) 4422 L1871 3.046 1 3.862 |
........................................................ -1
11,269 | 11.269 | 11.269) 11.269 | 11,269 | 11.269 | 11.269 | 11.268 } 11.269 |

...............................................................................

17.186 | 17,720 | 17,742} 17,809 | 17.278 } 17.200 | 16.747 | 16.876 | 15.852 |

.................................................... !

4.820 } 5.324 | S5.488) 5.730 | 5.272 | 4.986 | 4.822 | 4.508 | 4.333 |

---------------------------

12,347 § 12,384 | 12,306 12.227 | 12.190 | 12.266 | 12.183 { 12,232 | 12.311 |

t
i

17.390 | 17,930 { 17.952] 18.020 | 17.482 | 17.413 | 16.945 | 16.873 | 16.849 |

-------------------------------------------------------------------------------

4.856 | 5.352 ) G5.4091 5.764 | b5.306 } 5.017 ) 4.856 ) 4.530 [ 4.358

! Hat akisy (8-7)

----------------------------------------------------------- -

...........................

! Ariza akima (7)

..................

]
1
]
i
1 | Hat akimy (6-7)
i
]
]

.................................

'
i
i
12,548 | 12.563 | 12,502} 12.413 | 12,368 | 12.458 | 12.323 | 12.414 | 12,508 |
t
]
I

..........................................................

: - i
15,616 | 16.101 | 16.122} 16.182 | 15.700 | 15.637 | 15.217 | 15,163 { 15.131

t

[ Aeetetelebeiaiainhrinieiebinhrindel Staluintabntebuintatteltthfeinfeioh e i
347 48320 4.900) 5.086 { 4.638 ) 4.422 ) 4,187} 3.6 3.862 |

| JEORUUI BRSO e ———————— —— —— - et

H
H
! OGFT ) Hat akimy (6-T)
1 -
; 11,269 ! 11.269 | 11.269) 11.269 | 11.269 { 11.269 | 11.269 | 11.269 | 11.288 |

- e o S o 2 (b e A e P P S Y 0 Y e A O 0 M 0 O L 0 e H

! Hat akwm (8-7)
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TABLO B.8:MOD-2 devresinde, 2 nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en biyllk deferleri
[(bara no) gerilim degeri]

.............................................................................................................

..................................................................................................
--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
..................................................................................................

58T |(6 )0.998 [(6 )1.017 |(6 )1.017 |(6 )1.018 [(6 )1.000 {(6 )0.998 [(6 )0.983 |(6 )0.881 (6 )0.981

.................. - -

SF [{6 }1.004 {(4 )1.045 (4 )1.053- E; )1.084 |(6 )1.008 |(6 )1.005 ](6 )0.988 |(6 )0.986 |(6 }0.986

T e D e T L L T T B B e Y e atd EL LR 2 Bttt LT

--------------------------------------------------

o 0 k0 e O L o Y S A 8 e Y Y e " e e O TS O Y O e S B0 O O 58 R D D T P T 42 0 A O8O 4 e s e W

TABLO B.9:MOD-2 devresinde, 3 nolu barada ariza durumu ic¢in
ariza sonrasgl bara gerilimlerinin en biyllk deferleri
[(bara no) gerilim deBeri]

--------------------------------------------------------------------------------------------------------------

-

cmmnmcme e ——— o -

--------------------------------------------------------------------------------------------------

9% [(6 )1.004 |(4 )1.045 [(4 11,053 |(2 )1.084 [(6 )1.006 {(6 )1.005 |(6 )0.988 |(6 )0.986 |(5 )0.386

[ o L L Ty I e B T B B e Y L L L LT T L R

3FT  {(6 )1.004 [(4 )1.045 |(4 )1.053 |(2 )1.084 [(6 )1.006 |(6 )1.005 {(6 )0.888 |(6 )0.586 .(6 }0.988

--------------------------------------------------------------------------------------------------

3F (6 )1.004 {(4 )1.045 {{4 )1.053 }(2 )1.084 |(6 )1.006 |(B )1.605 |(6 )0.988 [{6 )0.986 |(6 )0.886

................................................ -

40 [(6)1.004 [(4 )1.045 [(4 )1.053 |(2 }1.084 |(6 )1.006 |(6 )1.00

........................................................................................

- B N R s s

(6 )0.9;8 (6 10.986 |(6 )0.888

- -

JUNGROIPIOR SUDHPRIOUPIpEN SHOIENIIIIUIRN, PISTpUpIpIyIpuspwy PEpIgEyEpRIeIpEpEpTY PUTEPEMISEP PR PHPRIIIO IS HY B it attathetatatell Bl L L Lt Tl

S [(6)1.004 [(4 )1.045 {(4 )1.053 (2 )1.084 [(6 )1.006 |(6 )1.005 {(6 )0.988 (6 )0.886 |(6 )0.986

.................................................................... - - oo

68 {(2 )0.750 [(2 )0.834 {(2 )0.846 {(2 )0.879 |{(2 )0.800 {(2 )0.763 {(6 10.736 |(6 10.736 |(6 )0.736

- 28 4 O 4 8 B Pt o o O S 2 e T S o O B o T W T = Y 0 e e Ak 0 P S O P 0 U o T 0 e 0 O O e O A O O Y O o
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TABLO B.10:MOD-2 devresinde, 4 nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en blyldk defierleri
[(bara no) gerilim deferi]

o e o e o e B S 8 R e i o o T e e i (o g e 0 P D Y S A e e T T W 0 W 0 e e e 0

ARTZA CALISHA HOKTALARY

T B T -
1 2 3 i b 6 1 ] g

1P |(3 )0610 |(3 )0.731 (3 )L.743 |(4 )L.781 |(3 )1.660 |(3 )1.624 {(3 )1.544 |(3 )1.505 [(3 )1.491

B Iy T Tl T e ] T P -——— -

20T |(6 )1.004 |(4 )1.045 [(4 )1.0063 |(2 )1.084 |(6 }1.006 [(6 )1.005 [(6 )0.888 {(6 )0.888 |(6 )0.986

..........................................................

3¥T  [(6 )1.004 [(4 )1.045 J(4 )1.053 {(2 }1.084 |(6 )1.006 {(6 }1.005 |(6 )0‘988- (6 )0.986 |(6 )0.986

B e T [T T T L B Y bl LTS P RS E TS P TR TR T T BT TR LY T RO L A

3 (6 )1.004 | (4 )1.045 |(4 }1.053 {(2 }1.084 {(6 )1.006 |(6 )1.005 1(6 )0.988 |{6 )0.986 ;(6 )0.986

.............................................................................. -

4FT 1(6 )1.004 J(4 }1.045 1(4 )1.053 |(2 )1.084 {(6 )1.006 |{6 )1.005 |(6 )0.988 |(& )0.986 Eﬁ )0.886

------------------ - ————— - P R N e L L T B T e Lo TR

SPT |{3 )1.152 [(3 )1.238 [(4 )1.244 |(4 )1.273 |(3 )1.186 |(3 )1.181 }(3 )1.106 |{3 )1.078 |(3 )1.070

.............................................................................. LT BN

o¥ (6 )1.004 |(4 )1.045 |(4 )1.053 [(2 )1.084 [(6 )1.006 |(6 }1.005 }(6 )0.988 |(6 )0.986 |(& )0.986

--------------------------------------------------------------------------------------------------

G6FT  |(6 )0.780 |(6 )0.780 [(6 )0.780 |(6 )0.780 [(6 )0.780 [(6 )0.760 [{6 )0.780 {(6 )0.780 ({6 )0.780

--------------------------------------------------------------------------------- - -

R L L B e

TABLO B.11:MOD-2 devresinde, 5 nolu barada ariza durumu ic¢in
ariza sonrasil bara gerilimlerinin en bliyilkk deferleri
[(bara no) gerilim deBeri]

............................ - - - -

ARIZA CALIGHA NORKTALARI

1 2 3 { b ] 1 8 §

L L Ly L R R L Y B Y E L L E T R R T Ty S

1B?  [(5 )1.623 [(5 )1.704 [(5 )1.700 [(5 )1.726 [(b )1.646 1(5 )1.620 {(5 )1.686 [(5 )i.ﬁlﬂ (5 )1.542

----------------------------

20T {(6 )1.004 |(4 )1.045 {(4 )1.063 {(2 }1.084 (6 )1.006 | (6 )1.005 |(6 )0.988 (6 }0.986 |(6 )0.906

(RPN PIGUIIIrT) [TpTepRpTppIpg NIRRT [ i B L T R T P BT T PR S ERT L L L L L LT

IPT  [(6 )1.004 (4 )1.045 {(4 )1.083 [(2 )1.084 [(6 }1.006 |(6 )1.005 {(6 )0.988 |(G )0.986 |(6 )0.986

--------------------------------------

i (6 )1.004 {(4 )1.045 |(4 )1.053 (2 )1.084 |(6 )1.006 |(6 )1.005 |(6 )0.988 |(6 )0.986 |(6 )0.986

-l [ B e T - -

P RS B L LT L R T

AP [(6 )1.004 }(4 )1.045 [(4 )1.063 1(2 )1.084 {(6 )1.006 |(6 )1.005 |(6 )0.988 |(6 )0.986 |(6 )0.988
SPT 1(5 )1.161 [(5 )1.219 [(5 )1.223 |(5 )1.236 |(5 )L.177 |(5 )1.165 |(5 )1.120 |(5 }1.108 {{5 )1.104

---------------------------- - —-f - -

5F  [(6)1.004 (4 )1.045 |(4 )1.053 |(2 )1.084 |(6 )1.006 |(6 )1.008 |(6 )0.988 |(6 )0.986 |(6 )0.986

-------------------------------------- e Ll I N E L L L T P P T Y

6FT  1(2 )0.808 |(2 )0.899 [(2 )0.812 |(2 )0.948 |(2 }0.883 t2 )0.823 |(2 )0.779 (2 )0.734 |(2 )0.718

--------

------------------------------------- ————
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TABLO B.12:M0OD-2 devresinde, 6 nolu barada ariza durumu icin
ariza sonragl bara gerilimlerinin en bilyllik deBerleri
[(bara no) gerilim degeri]

B e ek e O e o O B St b e o T e o o e o > e o B s i o

L Ll R B L B L A B Ll L LT TPy PRSP OIS Frespmppiss SIS YT Tuupipionpny PISINpINEpIOINGERN (IS

1T [(6 1716 {(7 )1.758 {(7 )1.760 [(7 )1.765 [(7 )1.721 [(6 )1.717 (6 )1.688 {(6 )1.685 |(6 )1.684

--------------------------------- L B T ——— S

287 [(6 )1.004 |(4 )1.045 [(4 )1.053 [(2 }1.084 |(6 )1.006 (6 )1.005 (6 )0.968 |(6 )0.9;6 (6 )0.98;

..................................................................................................

SET  {(6 )1.004 (4 )1.045 |(4 }1.053 [{2 )1.084 {(6 )1.006 (6 )1.005 {(6 )0.988 |(6 )0.986 |(6 )0.988

...................................... - P T LTS T L TTeopEr oy SURUOIUpIpupRappiy RUPINI RN

3F (6 )1.004 |(4 )1.045 1(4 )1.063 (2 )1.084 [(6 )1.006 {(6 )1.005 {(6 )0.888 |(6 )0.986 [(6 )0.886

--------------------------------------------------------------------------------------------------

Bl Rl R R e il bl B L] LT yitypipie PEGESIGUIIE R VIgH) plpspippuprpupupayey ENGQINUQENDNIRINpIS [y

SPT |(6 )1.180 {(T )1.220 }(7 )1.222 [(7 )1.226 1(6 )1.192 [(6 )1.180 }{(6 )1.170 |(6 )1.168 |(6 )1.168

---------------------------- - e .-

SF  1(6 }1.004 }(4 )1.045 |(4 )1.083 [(2 )1.084 |(6 }1.006 (6 )1.005 |(6 )0.988 |(6 )0.986 |(6 )0.986

6FF |2 )0.853 [(2 )0.948 (2 )0.961 {(2 )0.999 {(Z )0.910 (2 )0.867 [(2 )0.821 |(2 )0.774 ](2 )0.758

i e o 50 00 @0 O O O 0 4 O D B G O O R Y e S kP A W W e B e ey O 8 e e 08

Ll ELL LT Y ET Ry R B T Ty epupaept

Bt B e B T L ryein Y EEY T rupuuupuy [PEPRe oy

TABLO B.13:MOD-2 devresinde, 7 nolu barada ariza durumu igin
ariza sonrasi bara gerilimlerinin en bilyilk deBerleri
[ (bara no) gerilim degeri]

ARIZA GALI§NA NORTALART

111 - S
1 2 3 A 5 6 1 3 g

1P (7 )L.631 (7 }1.628 |(7 )1.684 |(7 )1.690 |(7 )1.640 |(7 )1.863 [(B )1.586 |(6 )1.582 |( )1.501

2T [(6 )1.004 {(4 )1.045 |(4 )1.053 |(2 )1.084 [(6 )1.006 ]{6 )1.005 |(6 )0.988 |(6 )0.986 [(6 )0.588

.......................................................... - e m—— [ T

JFt [(6 )1.004 §(4 )1.045 (4 )1.053 [(2 )1.084 |(6 )1.006 [(6 )1.005 |(6 )0.988 |(6 )0.986 |(6 )0.986

...................................... - B et T B L s T T R i SUpr e

JF 16 )1.004 J(4 )1.045 J(4 )1.053 |(2 )1.084 |(6 )1.006 |(6 )1.005 {(6 )0.588 |{6 )0.986 (6 )0.88%

Pl R e e et 2 R B T e e e B L T L R B L L L L T L LTy R s pan ey

il Rt i Dbt R B R i D L T B T e i B e LT Tty B PR T

SFT (6 )1.181 (7 )1.216 [(7 )1.217 |(7 )1.222 |(7 )1.185 |(6 )1.182 [(6 )1.160 |(6 )1.158 [(6 )1.157

- -— N L B L LY LT Ry

----------------------------

SF 16 )1.004 [(4 )1.048 (; }1.063 {(2 )1.084 EG )1.006 {(6 )1.005 |(6 )0.988 |(6 )0.986 |(6 )0.886

...................................... - - " o o g - -

GEY [(2 )0.630 {(2 )0.933 1(2 )0.946 [(2 )0.984 [(2 )0.895 }(2 )0.854 }(2 )0.808 |(2 }0.762 [(2 )0.746

-------------------------------------------------------------------------------------------------------------
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EK C: MOD-3 devresi i¢in diizenlenmis ariza analizi sonuclari

O 0 0 ® 6 6 O ®

T

MOD 3

TABLO C.1: MOD-3 devresinde dokuz ayri ¢alisma noktasi igin
ariza dncegl bara gerilimleri

-------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------

o o e R T B et Ll T T T R b ] LT T T Py e T T T Y

--------------------------------------------------------------------------------------------------

B E T B L b L L B B T T T R e B B R ] el L T 2

B T e R R L L LN e R R bl [ B e T B et T

--------------------------------------------------------------------------------------------------

L LT LT T B L Tl R o e T L L L T B R B el Lttt 2

e I el B L B L T T B | e L R e B e L

-------------------------------------------------------------------------------------------------------------



TABLO C.2: MOD-3
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devresinde

2 nolu barada ariza durumu icin
ariza akaimlarinin en buyuk deBerleri

- 44 8 o e 9 i ke O O A P T S A B e o e

------------------

! Hat akma (3-2)

i Ariza akim (2)

Hat akiai (1-2)

i
i
1] S S
|
i
| | Hat akwm (3-2)
1

} Ariza akim (2)
P

i
i
tO3Ft | Hat akier (1-2)
i
E
]

lernn -, O

! Hat akim (3-2)

 Ariza akam (2)
Hat akim1 (1-2)

1

R ettt

| Bat akim: (3-2)

i

i

S RPN
I

| I

[}

!

i

1

i

1
i
IS
|
}
i

..................
..................

i

' | Ariza akwi (2)

i R
1 6FT | Hat akim (1-2)

i jommm e m e
| | Hat ki (3-2)

1

...............................................................................

...............................................................................

...............................................................................

e o e e e e O O O B e B o O e P T T Y e B 0 e B0 W

3.563; 13.563 |

...............................................................................

- o o e o e o A e e e v e a0 O O 0 R 0 o B O O O i

...............

3.563] 3.563 |

--------------------------------------------

..............................................

40.689 |

...............................................................................

...............................................................................

...............................................................................

......

............

37.126 |

45.310 |

...............................................................................

3.045) 3.764 } 3.723 }

3.805 |

..........................

51,311} 93.282 |

48.580 |

...................................

-----

---------------------------------

-------------------------------------------------------------------------------

3.563 | 3.563) 3.563 |

...............................................................................
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TABLO C.3: MOD-3 devresinde 3 nolu barada ariza durumu icin
ariza akimlarainain en buyuk deBerleril

-~ . 5o > " o T " > " S o o T D P Y T e o O e s e P S oy 0 P P b L S o o B O o o D A O Y 2 P A B

---------------------------

Hat akima (4-3)

...........................

Ariza akim1 {3)

..................

Hat akim1 {2-3)

...........................

...........................

¥

...........................

ot

..................

!
1

1
i

Bat akimz (2-3)

Bat akima (4-3)

...........................

-------------------------------------------------------------------------------

- o 0 2 g e e o e e 0 e s e o e S o W e e

§.482 ) 3.482 | §3.482) 3.482 [ 3.482 } 3.462 7 3.482 7 §.402 ) 3.482 |

o a1 Dt e 2 e S B B R O O e R 0 D A P B 0 D 0 O 0 e B 0 o W P e 0 O O T D O i

------------------------------------------------------------------

-------------------------------------------------------------------------------

...............................................................................

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

3.482 ) 3.482 ) 3.482) 3.482 ) 3.482) 3482 3.482 ) 3.482) 3.482 |

.............................

125.527 1139.583 1141.548}147.256 1133.988 1127.688 }120.921 [113.801 [111.462 |

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

i
3413 ) 3.405 ) 3.405) S.406 ) 3413} .03 d.42t ) 421} A2

-------------------------------------------------------------------------------

i
[}
.............................. - - [P, --1
i
)
i

71.405 } 79.781 | 81.086} 84.719 } 76.872 | 72.860 } ©9.152 } 64.68) } 63.01%

- o e o L A Y N e T P e 0 O O O D 0 8 e e Ot O O S

3.823 1 3.866 | 8.778) 3.691 ) 3.646 1 3.7 | 5.603 ) 3.692 % 3.162 |

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

3.402 ) 3.482 | 3.482) 3.482 ) 3.482 ) 3.482 ) 3.402) 3.482 ) 3.482 |
[}

...............................................................................
'



TABLO C.4: MOD-3
ariza

devresinde

/6 —~

4 nolu barada ariza durumu ig¢in
akimlarinin en buyuk degerleri

i e e O o i o ok e T o i 1 e A O Y D e g o A P o o o e o O 0 0l S Y T Y O o G O

—— e e ——— ——

}hriza akm (4)

1
{F? | Hat akimy (3-4)

b ————ae

E Hat akimy (5-4)

i : Hat akim (3-1)

} Hat akim (5-1)

...........................

Y Ariza akng (4)

i
I | Hat akim (3-4)

...........................

k1 { Hat akim1 (3-4)

t

! Hat akimr (5-4)

...........................

41 | Hat ek (3-4)

NI IO

]
! Bat akimi (5-4)

...........................

.................

It { Hat akim (3-4)

]
! Rat abama (5-4)

...........................

' Ariza akumi (4)

| S

[}
5F | Hat akam (3-4)

bocmmm e

[

| Hat akima (5-4)

! Ariza ak (4)

Vecrrcrracamancan~

¢
6FT | Hat akumy (3-4)

PO PU

i
i Hat akim (5-4)

...........................

-----------------

...............................................................................

...............................................................................

o s 2 B o o S 8 P o e S A e a8 o o O T s o Y T A D T s e

......

......

...................

1.930 |

1.514 |

......................................................

................

8.7179 } 8.119 4

1 13.560 } 13.467 }

-

————————

R e b e D T

------------------

e e e 1 ok o i o O A TSty O O e T B 0 B S o O TP o A O T P O O G

.........................

...................

- ot 1 O S o R A S T e O 0 e

...................................................

)

13.467 |

------

[}

4.745 |

13.015

12.88% |

-

4.487

...........

§.8657 6.164 |

8.778 |
1 14,867 ¢

SJN
14 366

1 14,261 |

5.315 )

51%

————————

. 4“0'

-------------------------------------------------------------------------------

e o S e ot i o 2 B e T o R P e T A O e O (8 R 0 00 0 O S e b o

-------------------------------------------------------------------------------

-------------------

o om0 A b Tt B T e D 0 O o v D S e 90 0 e O T OO @0 B D W o S0

B.704} 8. 614 i

......

1 13.467 |

--------

13.015 |

------------------

12.918 | 12.885 |
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TABLO C.5: MOD-3 devresginde & nolu barada ariza durumu i¢in
ariza akaimlarainin en buyuk deBerleri

....................................................................... - s - e 0 e i

...........................

...........................

...........................

i

...........................

---------------------------

...........................

.................

| Bat akim1 (6-5)
i Ariza akim (5)
i Bat akim (4-5)
{ Bat akim1 (6-5)

! Bat akim1 (4-5)
! Hat akm1 (6-5)

! Ariza akm (B)

| Hat akis: (4-5)

! Hat akima (6-5)

.................

.................

.................

-----------------

- e o S 8 0 0 e W B T O ot S U O O O O O o O 0 B 0 o o O O e oy

3.855 1 4.044 | 4.056) 4.093 % 3.906 % 3.868 % 3.720 | 3.680 | 3.666 |

------------------------------------------------------------------------------

1.405 | 1835 % 1.070} 2.328 1 2.007 % 1.577 § 1733} L2101} 0.975

............................................... et

24507 2.210 ) 2.246) 2.351 % 2.578 ) 2.483 % 2.808 ) 2.722 % 2.602 |

...............................................................................

12,584 | 13.211 | 13.251} 13.370 | 12.781 | 12.636 | 12.152 | 12.021 | 11.971 }

- e - o P 0 O T e (ki 1 Y g P B e i B O o T G RO e D 0 O O O D W ot S e B

5.222 | 5.830 | 5.028) 6.100 % 5.612 ) 5.322 ) 5.043 ) 4.7118 ) 4.605 )

-------------------------------------------------------------------------------

-------------------------------------------------------------------

1312 T2 TRy n.aamR Y TRl T2 112 ) Mz 1312

-------------------------------------- - ———— - -

12,504 1 13.211 | 13.251} 13.370 | 12.761 | 12.636 | 12.152 | 12.021 | 11.871

0 e 0 50 e o 9 O e Ty o P T B 0 e O T D 0 O O O O R D e D Y o 0

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

12.584 | 13.211 | 13.251% 13.370 | 12.761 | 12.636 } 12.152 { 12.021 | 11.877 |

...............................................................................

1,312 T.872 ) v.am2i on.am2 ) vaM2 Y OTAT2 G T2 1.812% 1812

15.807 | 14,577 | 14,621} 14.753 | 14.081 | 13.943 | 13.408 | 13.264 { 13.216 |
5.794 | 6.435 | 6.604} 6.936 ) 6.346 | 5.881 ) 5.767 { 5.363 1 5.184

...............................................................................

8.103 | 6.142 | 8.050) 7.976 { 7.936 | 8.019 { 7.886 | 7.880 { 8.084

. - 1 > o e o O A e o 0 S AR T O e e S O g S o e O o Y R ] T e O U O o

14,024 | 14,710 1 14,7560 14.888 | 14.210 | 14.071 § 13.532 | 13.386 } 13,337 |

----------------------------------------------------------

5.841 ) 6.484 | 6.658) 6.995 | 6.404 | 6.004 | 5.824 ) 5.415 ) 5.190 |

- -

- 2 o T e oy -t o 1 o o O D O e

1
[
i
12.584 | 13.211 } 13.251} 13.370 | 12.761 | 12.636 | 12.152 | 12.021 | 11.977 |
]
2
i




.....................................

TABLO C.6: MOD-3 devresinde

...........................

i

---------------------------

...........................

---------------------------

...........................

]
i
i
1
i
§

1
1
1
'
[}
[}
i

t
1

]
1

b Ariza akim (6)

..................

Ariza akimy (B)

Hat akimz (5-8)

..................

------------------

------------------

..................

..................

..................

Bat akima (7-6)

Hat akima (5-6)

Hat akima (7-6)

..................

Hat akimy (7-6)

—— - — —— ——— - —— o —— o W ——— " " T A o T o — - S s " o T . A e (- e o o - o " o o S e e
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6 nolu barada ariza durumu ig¢in
ariza akimlarinin en buyuk degerleri

-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
-------------------------------------------------------------------------------
-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

- o 2 e e = T o P e ko e R o O B T O o D O ) 0w 0 o e

..........................................................
.....................................................
...................
-------------------------------------------------------------------------------
...................

-------------------

...............................

-----------------------------------

4.789 |

........................................................... -1

14,554 |

----------------------------------------------------------

R BV I

...................

13.070 | 13.123} 13.281 |

- o o o 0 B O e O e T D 0 O W O P W e O O

6.687 | 6.7807 7.080

-------------------

12,364 |
5.981 §
6.383 |

-----------------------------

1.385 ¢ 1.187 |

..........................

l

8.58%.) 6.383}

-

gh,aaa ,' s,aaa .988 |

12.588 |

1
1

12.420 | 11,898 | 11,716 | 11.657

11.657 |

.....

11.657 |

1 6.428 | 6.086 |

.....

6.303) 6.383 |

6.383 | 6.383 |

...........

14,4797 14,683 3

----------------------------------

14,6133 1

1.033}

13.886 | 12.861 |

--------------------------

13.708

6.543

{ 6.783 § 6.864

-]
12.881 |

]
1

| 13.047

| 7.349 } 6.920 | 6.676 | 6. 211 H

-——

5.013

[}
)

1.035 |

]

6.898 | 6.988 } 6.853 } 6. 944

.o

]
11, 716 i 11.667 |

-----

12.586 | 12.420 | 11.883 |

| 6.428) 5.086 ) B.M6 ) 5.4} B.2U |
- !

-----

6.383

6.383

------

| 6.383 | 6.383 |

--_-l

--------

...............




TABLO C.7: MOD-3 devresinds
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ariza akimlarainin en buyuk degerleri

7 nolu barada ariza durumu icin

S e e e 0 D T ot Y At 4 o O ke e e e e e P g

...........................

3F

...........................

...........................

-----------------

!} Hat akim1 (8-T)

! Ariza abhim (1)

! Hat akimy (8-7)

! Ariza akimy (7)

| SN USPIPP

! Bat akwa1 (6-7)

| U

1 Bat akim1 (8-7)

i Hat akim1 (8-7)

-----------------

-----------------

.................

.................

.................

P L L L L R

g CALIGHA BOKTALARI
b e e m e 2 1 0 % 9 2 e 9 29 0 om0 28 e
152{3{4!5{6{?
43.803 | 43.470 | 43 474} 43.485 | 43 817 | 43.806 |

-----------------------------

2 580 | 2.385 |

-

2.284

..................
..................

..................

{2,018} 1.098

...............................................................................

1 46.104 |

46.104 | 46.104 |

46.104 |

46.104 |

- 1 e e o e 80 e e o B e T A e e O S O D T A B8 e e 0 O D WO

1 43.006 |

3.3 | 439 |

43.663

! 43.653 |

...............................................................................

2.831 |

2.688

| 2515}

o o B b s o U e i O Y T O 0 T o e T 0 e A A O T e

.............................

| 46. 104 16.104 |

{42,992 | 42,995} 43.006 |

1. 334 3.3 |

46.104 |

- e 9O O B s e e

13.663 |

46.104 |
43.65) |

- o e S o A O 4 Ot O T e B T S e o o R O O D O e O B O g e 08

-------------------------------------------------------------------------------

| 46.104 |

----------------------------------------------------

| 43.006 |

46.104 | 46.104 |

46.104 |

46 1D4 '

43,334 | 3.3 |

2.802 § 2.831 |

43.663 |

a1 2 e e O e e o R O O O O 0 B O e T 4D 0 e O o

43.653 H

-------------------------------------------------------------------------------

46.104 | 16.104 }

-------------------------------------------------------------------------------

....................................

46.104 | 46.104)

-----------------

43.483 | 43.406}

-———

13 507 43.830 | 43.020 | 44172 )

----------------------------

44.162 | 44.158

...............................................................................

26881
| 46.104 |

46.104 | 46.104 |

16.104

{ 46,104 | 46.104

...............................................................................

{ 47.889 |

18.255 | 18.244

| 48,621 | 48.610 | 48.606

- o 50 2 ot o O ey e g O o ey 0 o R 0 R O e O 0 U S A 0 Y O O O

> i 2 e 0 S O T 0 O O P e OB D O s B8 W e D A0 ot ) O O P Y 0 O o e

------------------------------------

43.521 | 42.892 | 42.995] 43.006 )

> e e Y g 9 e S

-

4330 1 48.324 |

--------

12,902 1 2.837 |

-------------------

43.663 | 43. 653 | 43.649

.....

2,688 } 2. 515 i2.455

---------------------------

1 46.104 | 46.104 |

46.104

" > > " 0 g o R kG T P o e o T P Y R 7 W0 O O D S O

{
|

)
|
[}
§

[}
[

'
|

]
1
i
|
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TABLO C.8:MOD-3 devresinde, 2 nolu barada ariza durumu ic¢in
ariza sonrasl bara gerilimlerinin en blilyllk deferleri
[ (bara no) gerilim deferil]

.............................................................................................................

3 R S SauN ——-—
1 2 3 [ b 6 1 B g

B il L L T RPN L LR R P2 R T -

1T {(7 )1.066 [(7 )1.065 [(3 )1.077 [(3 )1.121 [(7 )1.066 17 )1.0;; (7 )1.086 {(7 )1.066 {(7 )1.066

P L LR R B N L et - ———— -

28T Q{7 )1.070 J(7 )1.070 J(7 )1.070 [(7 )1.070 J(7 )1.070 (7 )1.070 |{7 )1.070 |(7 )1.070 |(7 )1.070

e L T T T o e B e e e e N N el L et L T -

BT {7 )1.070 [(7 )1.070 [(7 )1.070 (7 }1.070 (7 )1.070 (7 )1.070 |(7 )1.070 [(7 )1,010- (1 )1.070

................................................ e - -

I [(7 )1.070 J(7 )1.070 J(7 )1.070 [(T }1.070 [(7 }1.070 {(7 }1.070 |(7 )1.070 {(7 )1.070 |(7 )1.070

D et Lt L T B et T T T T LT B L -

4FT ({7 10,070 [(7 }1.070 {(7 )1.070 {(7 )1.070 {(7 )1.070 {(7 )1.070 {(7 )1.070 |(7 )1.070 {(7 )1.070

----------------------------------------------------------

-----

SET (T )0.074 (7 )1.074 {{7 14,078 {(7 }1.076 {{7 }1.076 {(7 }1.075 {7 }1.075 [(7 )0.074 {(7 )1.078

B B T e B e T R T e B e -

1) (7 31,077 [T )1.078 |(7 )1.080 }(7 )1.082 {(7 )1.081 |(7 )1.079 }(7 )1.080 }{7 }1.078 }(7 )1.076

6FT (7 )1.070 {{7 )1.070 J(7 )1.070 {{7 )1.0;0

-------------------------------------------------

P e T L LT T P e Y

{1 )1.070- (7 )1.070 J(T )1.070 |{7 )1.070 |{7 )1.070

TABLO C.9:MOD-3 davrasinda, 3 nolu barada ariza durumu igin
ariza sonrasi bara gerilimlerinin en biiytlk deferleri
{(bara no) gerilim degeri]

.............................................

....................... P L L LT T ey B T Y Rt et T PR )

1RT {7 )1.067 {(3 )1.207 y(3 )1.122 [(3 )1.168 {(7 }1.067 {(7 )1.067 [(7 )1.087 {(7 )1.067 {(7 )1.067

----------------------------------------------------------

2T {(7 )1.088 |(7 )1.068 |(7 )1.068 {(7 )1.068 {(7 }1.068 Z? }1.068 1(7 )1.068 }(7 )1.068 {(7 )1.068

................................................ -

38T }(7 )1.068 {(7 )1.068 |(7 )1.068 {(7 )1.088 |(7 )1.068 }(7 )1.068 (7 )1.088 |(7 )1.068 {{7 }1.068

& 1(7)1.088 |(7 )1.088 |{7 )1.068 {(7 )1.068 |{7 )1.068 (; )1.068 (7 )1.088 |(7 )1.008 {(7 )1.068

---------------------------- ————— - XL e

AFT  |(7 )1.068 |(7 )1.066 |(7 )1.068 |(7 )1.068 |(7 )1.068 [(7 )1.068 |(7 )1.068 {(7 )1.088 |(7 }1.068

L e L T iy N P T ] LT TSR LT T

SPT 1(7 )1.068 |{7 }1.068 [(7 )1.069 [(7 )1.069 |(7 )1.068 {(7 }1.069 ](7 )1.068 |(7 )1.069 |{(7 )1.068

B D R B S L ] P B L L T T B T T

58 |7 )1.075 (7 )1.075 {(7 )1.078 |(7 )1.080 [(7 )1.079 [(7 }1.077 {(7 )1.078 |(7 )1.076 [(7 )1.074

................................. - ————— -

6FT  |(7 )1.068 [(7 )1.068 {(7 )1.068 |(7 )1.068 |(7 )1.068 {(7 )1.068 [(7 )1.068 |(7 )1.068 {(7 )1.068

O T T B bl LD T T Yo

----------

--------------------------- -




TABLO C.10:MOD~-3 devresinde,

81 -

4 nolu barada ariza durumu ic¢in

ariza sonrasl bara gerilimlerinin en bilyilkk deierleri
[(bara no) gerilim deBeri]

-----------------------------------------------------------------

................................

TABLO €.11:MOD-3 devresinde,

ARIZA CALISHA NOETALARI
11 ] FE—— - -
1 2 3 1 5 6 1 b 9

U (4 00881 |(5 11798 |(5 )1.791 |(5 )1.781 ‘12'31.311‘ (4 )1.685 | (4 )1.609 | (4 )2.597 | (4 )1.598
U (1 )0085 (7 10,185 (7 10,185 {(7 10185 |(7 11,185 |(7 11,185 (7 11.185 [(7 )0.185 {(7 )1.185
I |7 00085 (7 10,185 |(7 10,185 |(1 11,185 |(1 )0.185 |(7 12.185 |(1 )1.185 |(7 )1.185 |(7 )0.185
W {(7 10185 (1 )LA05 |(7 0,185 |(7 0,185 |(7 11,185 |(7 110185 |(7 11185 |(7 )1.185 |(7 )1.165.
CUT (710188 (100085 [(7 )1.185 |(7 )1.185 (1 )0.185 |(7 )1.185 |(7 11.185 |(1 0185 [(7 )1.185
HT {070,208 (5 01204 [(5 10207 [(5 )1.218 |(7 }1.206 |(7 11,204 (7 )1.206 |(7 )0.204 (7 )1.202
S [T ya0a (1 00205 |(7 10,20 [(7 11,209 ((7 11209 {(7 11200 [(7 }1.208 |(1 )1.206 (1 }1.204
TR (710188 |(1 00,485 {(7 11195 |(7 11,185 | (7 )1.185 |7 )1.185 (1 )1.185 |(7 )1.185 |7 )1.185

5 nolu barada ariza durumu i¢in

ariza sonrasl bara gerilimlerinin en biiyllk deBerleri
[(bara no) gerilim degeri]

------

...........................................................

ARIZA CALISNA HORTALARI
1717 [ - -

1 2 3 1 ; b 1 B y |
U |()0645 {(5 01122 |(5 10727 |(5 10743 |(5 )1.668 |(4 11,650 |4 )0.591 |04 JL.5T (4 )1.572
Ut (710055 (7 11185 |(7 D115 |(7 1158 |(7 DL.185 |7 )1.155 |(7 )1.166 |(7 )1.185 |(7 )1.165
I (110185 [(7 10,155 |(7 10185 |(7 10155 {(7 )1.155 |(1 10185 |(7 11.185 {(7 )1.155 (7 )1.185
U {(7 00055 |7 Y055 (1 VLA (1 11185 |(T 11185 |(7 11,186 |(7 1185 |7 11185 [(7 )1.185
Ut [(0)0055 |(7)0158 | (7 D118 |(1 1055 |7 DL156 (1 )0.185 |(7 )1.158 |(7 }L.188 (1 11,185
Y [(7)0.160 |(5 11208 [(5)0.200 |(6)0.210 |(7 )093 [(7 DL [ (700072 |(7 )2.110 [(7 1168
T (onm [ nam [ e |0 e 7118 (70418 [ e |0 e [ )nm
TR {(1 V158 |1 VL85 (T JL188 |(T Y0188 |(7 V1185 |(T 11185 |(7 1186 |(T )1.166 |(1 )1.185

---------



TABLO C.12:MOD-3 devresi

nde,

g2 -

6 nolu barada ariza durumu icin

ariza sonrasil bara gerilimlerinin en bfiylik defierleri
[(bara no) gerilim degeri]

(mmo CALIGH NORTALAL B

1)1 R . - -

1 2 3 t 5 6 1 s 8

CUPT {0 01836 (5 )1T19 [(5 11,725 (6 Y1748 |(5 11658 |(4 Y1641 |(4 11,580 |(4 1564 (4 )1.558
A |(1)193 |(7 10088 (1 )0.138 |(7 10,189 |(7 11138 |(7 00198 |7 10188 |(7 J0.138 (7 )L.188
I ({10198 [(7 01,138 (110,198 |(7 11,158 (7 )1.138 (7 10498 ({7 11,138 [(7 )L.198 |(7 11198
W {07008 (100088 {(7 V0088 (1 10188 |(1 0188 |1 10,189 [(7 10198 |(7 11198 {(7 10,108
A (700038 |07 00088 |17 10,038 |(7 11,138 (7 00489 |(7 10,199 |7 J5.099 [(7 10198 |(7 11088
TSI |(4 00050 |(5 11,208 |(5 11207 |(6 11,220 | (4 11062 |(h 10189 |(T )L.348 |7 )L.146 |(7 10100
CSE |01 )6 (7 )0 147 [(7 0.8 |(7 )L158 [(7 00081 |(7 VL148 |(7 10,180 |(7 0.8 |(7 11,048
O (T )LASS (1 )LA88 (7 )1.188 (1 1198 (1 10038 [(1 0038 |1 )0.038 |7 00888 |7 v1.888

TABLO C.13:MOD-3 devresinde,

7 nolu barada ariza durumu ig¢in

ariza sonrasl bara gerlilimlerinin en bilytlk deBierleri
[ (bara no) gerilim degeri]

(om0 CLIgN NOETALARL
{117 () E—— B
! 2 3 ! 5 6 1 8 9

U |(6 10010 |(6 11,065 |(6 11.068 (8 )1.080 |(6 11.026 |(6 11,014 |(7 10,004 | (7 Y0013 | (7 p1018
an ()00 {(5 11017 |(5 11020 (3 )1.052 |(7 11.000 (7 )1.000 [(1 )1.008 |7 11.008 (7 11008
At (10000 ((5 01017 {(5 11.020 (3 11,082 |(7 11000 (7 10,000 |(7 )1.008 |(7 11.008 (7 )0.008
A {07 )L000 |(5 10,007 {(5 )1.920 (3 )0.052 {(7 1.000 |(7 )2.000 (7 )1.008 |(7 11008 {(7 )1.008
At (7 0000 (5 0007 [(5 11020 [(3 10052 |(7 )L.000 (7 10,000 |(1 11,008 |(7 0,008 |(7 )1 008
ST ((6 00013 [(6)0.067 |(6 11,07 [(6 11082 |(6 11,020 |(6 10097 [(7 10.996 (7 10.9 |(7 10098
CEE (710000 (5 11007 [(5 11,020 |(3 10052 (7 11,000 {(7 11.000 [(1 11.008 (7 11.008 [(7 }1.008
I |(3 00850 |(3 10855 |(3 )0.960 (3 )1.012 |(3 J0.817 |(3 )0.870 |(3)0.924 |13 )0.171 |(3 )0.163

----------------------- -
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EK D: MOD-4 devresl i¢in diizenlenmis ariza analizi sonuclara

© 6 0 ® 6 6 O

TTHET

&

—r s

MOD 4

TABLO D.1: MOD-4 devresinde dokuz ayri caligsma noktasi ig¢in
ariza 8ncesi bara gerilimleri

- 1t e o e e A O O e -

e [Ty P L T B e b Lt e P

------------------------------------------------
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TABLO D.2: MOD-4 devresinde 2 nolu barada ariza durumu icin
ariza akimlarinin en buyuk degerleri

. - A i 4 S T e e o G0 e e B 0 e o 0 B Y e R 8 T P R L Y O B 0 e O P e o O o B S B O e

! ! GALIGNA NORTALART
{ ARTIA THPLER S . - v
! IS AR S O R Y A T I A

- o et e A i ot e it Y O A o o e Y e o o o T O Y e b O

-------------------------------------------------------------------------------------------------

et o s e B e e o o e s e i e e e 0 P e O e VA 8 P A e B O B -

49.785 | 54.756 | 55.3781 57.208 | 52.470 | 50.470 { 47.780 } 45.574 | 44.81D

o et i e e ] e o o B B e O e o o P e e e e G o P o B -

'
t
t
i
46.221 | 51.191 | 51.857} 53.806 | 48.101 | 46.957 | 44.453 | 42.074 | 41.250 |
]
|
|}
i

! Bat akimy (3-2)

i Ar1za akie {2)
i

'

!

1

i
s
1 i
t

i

|

3

[}

I

o i e o o 08 e S 0 o O B e A O e O A O R e o o

-------------------------------------------------------------------------------

I | Hat akim (1-2)

i b o e D i B e e S A e T D o (e Y b o T G P S 0 o 0 e

3.565 } 3.565 | 3.565) 3.565 ) 3.565 ) 3.565 { 3.565 ) 3.565 | 3.565 |

................................................... - ---1

49,785 | 54.756 | 55.378) 57.208 | 52.470 | 50.470 | 47.780 | 45.574 | 44.810 |

o e W o S e 4 o O 8 S i P e 0 o e e e e P O AP G B e b O O B

46.221 | 51.191 | 51.857} 53.806 } 48.101 | 46.857 | 44.453 } 42.074 } 41.250 |

! Bat akim (3-2)

i Ariza akim (2)

b cmmc ;e ma————-
[}

1

i

H

VI ) Bat akim (1-2)
| I DU o o,
i

1

i

3.565 1 3.565 ) 3.565( 3.565 ) 3.565 ) 3.566 | 3.566 1 3.565 ) 3.565 |

49.785 | 54.756 | 55.376{ 57.208 | 52.470 | 50.470 | 47,780 | 45.574 | 44.815 |

............................................................................... 1
1

46.221 } 51.191 | 51.857} 53.806 | 49.101 | 46.957 | 44.453 | 42.074 | 41.250 |

........................................... i

[}
3.565 } 3.565 ) 3.565} 3.565 ) 3.565 | 3.565 | 3.565 { 3.565 | 3.565 |

.............................. - [ |

§0.262 | 66.278 | 67.032) 69.246 | 63.511 } 61.080 | 57.834 | 55.164 | 54.245 |

..................

57.148 } 63.208 | 64.011} 66.360 | 60.614 | 58.034 | 54.837 | 52.075 | 51.086 |

...........................

55.439 | 60.974 | 61.668} 63.704 | 58.428 | 56.201 |} 53.205 | 50.749 | 49.804 |

................................... - c————— - -=

51.488 | 56.980 } 57.793} 60.008 | B4.820 | 52.385 | 40.687 | 46.999 | 45.996 |

......................................................... !

3.955 1 3.908 ) 3.010( 3.824 % 3778} 3.866 { 3.134 | 3.822 % 3.012

.................................... [

49.785 | 54.756 | 55.379} 57.208 } 52.470 | 50.470 | 47.780 | 45.574 | 44.815 |

...................... !
...................... !

46.221 } 51.191 | 51,857} 53.806 ) 49.101 | 46.957 | 44.453 | 42.074 | 41,250 |

- ]
.............................. H

3.565 | 9.565 ) 3.565; 3.565 ) 3.565 ) 3.565 } 3.565 | 3.565 [ 3.565 |

...............................................................................
1

i
|
i
L 5F | Bab aku (1-2)
1
!
i

! Hat akwma (3-2)

! Ariza akim (2)

i
{
i
! BFT ! Bat alim (1-2)
1
|
i

! Hat akim (3-2)
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TABLO D.3: MOD-4 devresinde 3 nolu barada ariza durumu ic¢in
ariza akimlarinin en buyuk deBerleri

! CALISHA NORTALARY g
11T T R e cememremmnneenens :
i IR A I D I T T 2 R A A A A
e B eoremsemnanr e
tAraza gk (3) | 5.084 0 5.356 ) 5.378) 5.443 0 5.156 ) 5.087 ! 4.870 ) 4.797) 4772
| N oo e Y et — i e i i im0 o 00 22 1 0 0 0 4 S o e e e e ——— el

{

i

i

i

{1 | Hat ahim (2-3) 2011 1 3430} 3.537) 3.841 ) 3.386 % 3.037 % 2.952 % 2.544 ) 2.383 |
\

E

1]

..........................................................................................................

i E Ariza akiea (3) | 13.121 | 13.877 | 13.994] 14.104 } 13.361 | 13.181 | 12.619 | 12.428 } 12.365 E
Rk (23) § TG LI LA LI LAY TM2Y GI6LY 6.1 6.m |
| UMakw () ] BT G0RL 600 60017 BOLT SB[ 6.0 Y 60N} B0R |
D {hrum ek (3) ] 1020 00870 9990 10100 § 10,060 1 18,161 ¢ 12,619 1 12029 § 12365 |

e i o Y s o e s e o e e s e o e e e R e e e S e e o Ay e G e e e - - —ow

7.030 { 1.786 { 7.887; 8.183 { 7.468 § 7V.142 % 6.761 { 6.389 { 6.214 |

]
!
!PT ) Bat akimn (2-3)
[}
E

-------------------------------------------------------------------------------

13.121 | 13.877 | 13.034] 14.104 | 13.361 | 13.181 | 12.618 | 12.429 | 12.365 |

........................................................ -

g
i
13 ! Hat akim: (2-3)
{
i

6.081 | 6.081 } 6.081 [ 6.081 |

13.121 | 13,877 | 13.934) 14.104 | 13.361 | 13.181 | 12.619 | 12.428  12.365 |}

7.030 | 7.786 ) 7.887) 08.183 ) 7V.468 ) 7.142 ) 6.761} 6.399 | 6.214 |

--------------------------------------- - —--

6.091 ) 6.081 ) 6.091) 6.081 | 6.091 ) 6.081 ) 6.081} 6.081} 6.001 |

______________________________________________________________ -— ———m——— Lt |
H ! hraza akamx (3) | 14.428 | 15.260 | 15.322) 15.509 | 14.682 } 14.485 | 13.877 | 13.667 | 13.597 |
i b e e e e e e e ————————————— 2 0 2 2 e e 0 2 e e e o 0 0 S 20 B e e e e t
i [ Sntieinieinieieniaiein el Sl 1
}OBET | Hat akum: (2-3) 7.695 | 8.486 | 8.658) 9.023 ) 8.283 ) 7.885 % 7.BB4} 7.115 % 6.804 )
: R A :
! ! Hat akim (4-3) 6.719 | 6.759 | 6.676) 6.583 | 6.552 ) 6.635 ) 6.511 ) 6.50b | 6.679 |}
1 i

14.611 | 15.453 | 15.516) 16,705 | 14.878 | 14.6768 | 14.052 | 13.840 | 13.768 |

7.843 | B8.641 1 6.826) 98.203 | 8.457 ) B.046 | V.23 } 1.210} 7.045 |

......................... ———— am——— N |

6.772 | 6.815 | 6.726) 6.638 | 6.504 | 6.682 | 6.548 | 6.630 | 6.720 |

! Ariza akim (3)

et m——
|

|
i
! 58 | Hat akim1 (2-3)
i
i

............................

13.121 | 13,877 | 13.934} 14.104 } 13.361 | 13.181 | 12.6198 | 12.429 | 12.365 |

-------------------------------------------------------------

..................

-------------------------------------------------------------------------------

6.081 | 6.091 ) 6.001} 6.091 | 6.081 | 6.081} 6.001 | 6.001} 6.081
i

------------------------------------------------------------------------------- i

..................

! Hat akima (4-3)

............................

==
=
o
|
[ o
-
-
—
—
o
\
Cad
—
—— ——— L L L Ao - R . G . N i ———— S T S (o e A e A M Gm e e Gt G e e e A S e S G e o - (o v o
=]
P
fSi=)
—
-
<
<
Lo d
—
(-]
=
o4
—
<=
=4
hd
—
—
<o
=
e
—
-



TABLO D.4: MOD-4
ariza

- 86 -

devresinde

4 nolu barada ariza

akimlarinin en buyuk degerleri

28T | Bat akima (3-4)

! Hat skimi (5-4)

! Ariza akim1 (4)

R

T | Hat akim (3-4)

| Hat akima (5-4)

! Ariza akim (4)

6T | Bat akim1 (3-4)

! Hat akum (5-4)

...........................

et o e e e e e e e e e e e

...............................................................................

durumu igin

................

- e e e e e e e o e 0 e

-------------------------------------------------------------------------------

...............................................................................

...................................

15.588]
10.630;

- e o et 2 2 e o e T e 0 e O O O

14.870 |

5.002 |
14.576 | 13.880 |

-------------------------------------------------------

14.870 |

..............

14.576 | 13.880 |

13.458 |

3
)
)
)
3
1
1
)
1
[}
]
1
]
1
1
)
1
t
1
1
3
¥
[}
]
]
i
t
3
1
]
]
)
)
1
)
1
1
1
1)
1
1
]
1
1
1
1
]
]
1
]
t
]
]
]
1
1
1
)
1
]
)
1
]
[)
1
1
[}
t
1
)
!
1
]
]
]
t
t
i
]
——

...............................................................................

...............................................................................

e e T o T e S e e S e A o e B e e O A e P P

14.813 |

15.105 | 14.986 |

- = o e e e o o A A P e P e B B O

.......................................

-----------------------------------------------------

- > . > > - A o

10.065 |

13.880 }

8.113 ¢

—————

8.625 | 8.4%6 |

§.002 |

5.002 { 5.002 }

5.002 } 5.002 |

——w——
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TABLO D.b: MOD-4 devresinde 5 nolu barada ariza durumu icin
ariza akimlarinin en buyuk deBerleri

.............................................................................................................

---------------------------

5.554 1 S.M4 ) 5.7207 5.739 ) 5.57B ) b6.560 % 5.420 % 5.401 1 5.384 |

..................

1.531 § 1.924 | 2.033) 2.320 | 2.016 i 1.665 } 1.736 } 1.313 | 1.137 }

..................

! Hat akim1 (6-5)

e o e 0 2 s o A o T e 0 e e o e e O A B e O e s PR O 0 B P e ot e O W 0 o

16,581 | 17.069 | 17.087} 17.143 | 16.667 | 16.610 | 16.192 | 16.134 | 16.114 |

s 0 b e e e T o e e L e e A e 0 O 0 A e e D R D 0 0 D et R D i O T O o

1
[}
4439 ) 4016} 4.980F 5.167 | 4715} 4.508 | 4.260 } 4.040 | 3.961 |
1
i

o o e e e e b o T B O O B b oy O B O O D O G R e

12,153 | 12,153 | 12,153 12,153 | 12.153 | 12,153 | 12.153 | 12.153 | 12,16 |

------------------------------------------------- -

16,581 | 17.069 |} 17.087) 17.143 | 16.667 | 16.610 } 16.182 | 16.134 | 16.114 |

o e i 0 b e P Y o o R A b e e e O e O O O 00 A

4439 ) 4.916 [ 4.080) 5.167 § 4.715 ) 4.500 | 4.269 § 4.040 } 3.961 |

- o 5 e B o e e 90 O e O o 2P P e o b B O B T e e S o B o R D 0 e e Y W 0

i Ariza akim1 (5)
T

|
i
H
12T ! Bat abimx {4-5)
]
!
:

! Bat akim {6-5)

! | Ariza sk ()

H R .
VOt | Hat akamn (4-5)

! R o
i

! Hat akim (6-5)

- o 0 P o B i } b e S O Y s S P O U A D T 2 e 0 B S 9 B e Y O O U O 0 4 8 W O

o 2 e o T T e 4 e P e T e B0 S ot e e Y B B T e O O e

4439 ) 4818 4.980) 5.167 1 4705} 4.508 } 4.269 | 4.040 } 3.961 |

..................

|
|
'
Y38 ) Bat ahim (4-5)
i
|
i

e L T T L L T T R L T

------------------

L4391 4916 1 4.080% 5.167 % 4715} 4.509 | 4.268 | 4.040 ) 3.9861

..................

12,153 | 12,153 | 12.158) 12,153 | 12.153 | 12,158 | 12.153 | 12.153 | 12.153 |

---------------------------
..................

...........................

16.475 | 19.007 | 19.028} 19.089 | 18.560 } 18.497 | 18.031 | 17.966 | 17.944 |

4.463 |

[}

1
13.528 1 13.573 | 13.483} 15.304 | 13.348 | 13.430 | 13.305 | 13.385 | 13.485 |
]

------------------------------------------------------------------------------- H

16.501 | 17.069 | 17.087{ 17.143 | 16.667 } 16.610 | 16.182 | 16.134 } 18.114 |

---------------------------------------------- ———- -

- I

4,439 % 4.916 | 4.980% 5.167 ) 4.M15 ) 4.500 ) 4.260 | 4.040 | 3.861 |
1

1

---------------------------------------------------------------

12,159 4 12.153 § 12.153] 12.153 } 12,158 | 12,153 | 12,158 { 12.153 | 12,183 |

............................................................................

------------------

- ey o e

------------------

..................

! Hat akipy (6-5)

...........................

)
t
1
(]
1)
)
1
]
]
[l
]
]
i
$
1
13
3
1
s
1
3
13
1
1
)
4
[}
)
)
)
]
]
]
]
1
¥
1
]
1]
1
4
1
1
()
1
1
k]
)
3
[}
]
(]
)
]
t
'
'
]
1]
t
1
[ ]
]
1]
1
)
1
1
¥
1
i
]
[}
)
[}
1
1
'
)
-——
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TABLO D.6: MOD-4 devresinde 6 nolu barada ariza durumu icin
ariza akimlarinin en buyuk deferleri

.............................................................................................................

-------------------------------------------------------------

! Ariza akim (6)

- o e 4 2 e e e o e e e e (Y 4 T e O i O o B At ) Bt B

i

]

| e
POIFT | Hat akuma (5-6)
i

!

.................................................................................................

3.304 1 3.184 } 3.2087 3.260 { d.465 % 3.412 ) 9.670 ) O5.620 } 3.603 |

13744 | 14,304 | 14,345 14.438 | 13,875 } 13.717 | 13.311 | 13.209 | 13.176 |

.......................................

5.283 | 5.862 ! 5.938 6.161 ; 5.623 | 5.377 | 5.080 | 4.818 | 4.724 |

o o e 4 0 1 e Tk i e e B e B O T 4 O o S S e T O

8.452 | B.452 1 8.452) O.452 1 8.452 [ 6.4D2 % 8.452 7 8.452 % 8.452 |

13.744 | 14,914 ) 14,3450 14,439 | 13,875 | 15.777 | 13.311 | 13.200 | 13.175 |

28 | Hat akim {5-6)

------------------

...........................

..................

1

|

i

i | Hat alm (5-6) 5.283 | 5.862 | 5.938} 6.161 ; 5.623 | 5.377 ) 5.000 } 4.818 | 4.T24 |
]

]

]

}

8.4b2 | 8.452 | B8.452) 6.452 { 0.452 ) 8.452 % B.452 | 8.4B2 } 8.462 |

............................................................................... l

13,744} 14304 § 14,3450 14.439 ) 13,875 § 13,797 § 13.311 ) 13.209 | 13,175 !

..................

5.283 | 5.862 { 5.938) 6.181 | 5.623 1 5.377 | 5.080 | 4.818 | 4.7% |

s o 2 o 4 e 20 W 1 T B D ek T o e W R e S S 9 o D B ot o O e e

8.452 | B.452 ) 0.4521 8.452 % B.452 ) 8.452 | 8.452 | 8.452 | 8.452 |

...................................... - —————-

15.121 | 15.747 | 15,782} 15.885 | 15.265 | 15,157 | 14.644 | 14.532 | 14.485 |

i Ariza akiey (6)

e
i

i

i

1

i

i SFT | Hat akwma (5-6) 5.847 ) 6.435 ) 6.586) 6.876 ) 6.328 } 6.012 ) 5.789 | 5.442 ) 5.260 |
' .

i

1

e O i 8 O e e b B A P S s O R S ot B e e O O

..................
I

! Hat akimi (7-6)

-----------------------------

- > 2 D ] e o e o 20 0 S 0 o 2 T R P L O e o O T D o e e T e P GO B0 T B S A P00 R0 P Sy O

i
i
{8 1 Hat akim (5-6)
]
y
1
1

....................................

|
|
!
9.411 1 9.456 | 6.366) 9.276 | 0.231 ) 9.321 % 9.186 % 8.217 | 9.368 |
I
i
l
[}
1

i
i
1
]

13,744 | 14,314 ) 14.345) 14.438 | 13.875 | 13.777 | 13.311 } 13.208 | 13.175 |

5.203 | 5.862 ) 5.938) 6.161 | 5.623 | 5.377 1 5.080 { 4.818 } 4.724
.................. - - - -
8.452 | 8.452 | 8.452) B.452 ) 8.452 ) 8.452 } 8.452 | B8.482 | 8.452 |

t
I

------------------

| Hat akimi {7-6)

-—
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TABLO D.7:MOD-4 devresinde, 2 nolu barada ariza durumu ic¢in
ariza sonrasil bara gerilimlerinin en bliyllk degerleri
[(bara no) gerilim deBeri]

1 2 3 4 ] b 1 ¢ ]

............. - -

————— B L L T R e

(2 )1.200 |(2 )1.100 1(2 )1.058 {(2 )1.002 {(5 )0.884 |(5 )0.881

. O L I B B T T I [ e e Lttt T P -—

207 [(5 )1.001 (2 )1.082 {(2 )1.084 |(2 )1.130 {(2 )1.036 {(6 )1.002 [(5 )0.877 [(5 )0.873 |(5 )0.872

B L T R B e e R el LT LT T PR T Y

IFT[(5 )1.001 {(2 )1.082 (2 )1.004 {{2 )1.130 |(2 }1.036 {(6 }1.002 {(5 }0.877 {(5 )0.973 {(5 10.972

o g (. e B B T Y B L e ELT TP BT TR T T

3 (5 )1.001 |(2 )1.082 [(2 )1.094 |(2 )1.130 |(2 )1.036 {(6 )1.002 |(5 )0.977 [(5 )0.873 [(5 )0.872

AFT {(5 )1.001 [(2 )1.082 |(2 )1.084 |(2 )1.130 [(2 )1.036 (6 )1.002 |(5 )0.877 |(5 )0.873 |(5 }0.872

S5FT  [(5 )0.967 {(5 )0.982 [(5 )0.893 {(5 )0.996 |(5 }0.871 |(5 )0.968 [(5 10.945 [(5 )0.9848 (5 )0.842

.................................................................... - -

¢ (5 )1.001 [{2 )1.082 [(2 )1.084 [(2 )1.130 }(2 }1.036 |(6 )1.002 {(5 )0.877 |(5 }0.873 {(5 )0.872

............................ -———

GFT- ({5 )0.713 |(5 )0.713 |(5 )0.713 |(5 )0.713 {(5 )0.713 [(5 )0.713 (5 )0.723 |{5 )0.713 |{5 )0.713

o o e ot o O e e o o o e O O W S e —— - - - -

P

TABLO D.8:M0OD-4 devresinde, 3 nolu barada ariza durumu icin
ariza sonrasgsi bara gerilimlerinin en bllytlkk deBerlerl
[(bara no) gerilim degeri]

-------------------------------------------------------------------- -

o g e e T B L L L L P ttdeted Batatatatabdatadeted Sttt atadated

PRy PPN IppIpUpR PIpSIppIETIIpLY PEppTpIeuppRpRsEpIY PEPSPEpSPEORPRIERRRTY SRS RS N e B R T R T EE R R

20T (5 )1.001 {(2 )1.082 {(2 11.084 {(2 )1.130 {(2 )1.036 |(6 )1.002 {(5 )0.977 |(5 )0.873 [(5 )0.972

...................................... ———— e -————— - “fwe -

3BT (5 )1.001 [(2 )1.082 |(2 )1.084 [(2 )1.130 [(2 )1.036 |(6 }1.002 {(5 )0.877 |(5 )0.973 |(b )0.872

--------------------------------------

3 [(5)1.001 [(2 )1.082 {(2 }1.094 (2 )1.130 [(2 )1.036 {(6 )1.002 J(5 )0.977 |{5 )0.873 [(5 )0.972

AR [(5 )1.001 [(2 )1.082 (2 )1.084 {(2 }1.130 |(2 )1.036 |(6 )1.002 |(5 )0.877 |(5 )0.873 [(5 )0.872

e e T L T S N L - - -

SPT |(3 )0.474 [(4 )1.250 |(4 )1.257 J(4 )1.278 (4 )1.200 [(3 }1.180 {(3 )1.130 |(3 )1.113 (3‘)1.107

.............................................................................. - -

5% (5 )1.001 |(2)1.082 {(2 )1.084 [(2)1.130 {2 )1.036 |(6 }2.002 |(b )0.977 }(5 )0.973 |(5 )0.972

F N BT R ] Bttt il Relubetalatatalatadd

68T {(2 )0.832 [{2 )0.821 |(2 )0.933 |(2 )0.868 [(2 )0.884 |(2 )0.845 |(2 )0.800 [(Z )0.757 {(2 )0.742

-] - N T BT T -

e N L L L

B T

2 e A e o B e T e e e O O -
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TABLO D.9:MOD-4 devresinde, 4 nolu barada ariza durumu igin
ariza sonrasgil bara gerilimlerinin en blylik deferleri
[(bara no) gerilim degeri]

L e il Lttt Fa T T Yty JEpC PPN - - EET TS E UL T T R vy P pre Iy

1BY 1(3 )1.691 | (4 )1.738 | (4 )1.750 | {4 )1.780 {(4 )1.569

2P (5 )1.001 [{2 )1.082 |(2 }1.084 J(2 )1.130 (2 )1.036 |(6 )1.002 {(5 )0.977 [(5 )0.973 {(5 )0.972

LR e R E R R R B Y B bttt L LT PRV EI Iy FRPRSITTpEyary PUIDRpIpIppEpnpur sy |INEPIE I ORI

3FT (5 )1.001 {(2 )1.082 |(2 )1.004 (2 )1.130 J(2 )1.036 |(6 )1.002 |(5 )0.977 {(5 )0.973 [(5 )0.872

................................................ - - - v - -y -

3F 15 )1.001 §(2 )1.082 }(2 )1.004 {(2 )1.130 |(2 )1.036 {(6 )1.002 [{5 )0.977 [(5 )0.873 (5 )0.972

--------------------------------------------------------------------------------------------------

4FT |5 )1.001 |(2 )1.082 |(2 )1.004 {(2 )1.130 |(2 )1.036 |(6 )1.002 [(5 )0.877 {(5 )0.973 |(5 )0.972

--------

SPT (3 )L.176 [(4 )1.255 {(4 )1.262 |(4 )1.285 {(4 )1.204 |(3 )1.182 J(3 )1.131 (3 )1.112

------------------ -——- —————— -

SF |5 )1.001 {(2 )1.082 {(2 )1.084 {(2 )1.130 {(2 )1.036 }(6 )1.002 |(5 )0.977 {(5 )0.973 |(5 )0.972

B il e B T R B el e B e L T T oy PN pipySpiguy PEpIIpIUORPEPIpIY IS

- Dt B Rt T i L LT T ey

B R Y R R L T yupu ey (PUEpupRppupnpueny OEpIP Y - -

(3 )1.106

L L L - -——

-------------------------------------------------------------------------------------------------------------

TABLO D.10:MOD-4 devresinde, 5 nolu barada ariza durumu icin
ariza sonrasil bara gerilimlerinin en bliyllk deferleri
[(bara no) gerilim degeri]

Lt i Rt g e Ll T R B El T LT e R T T Tl Ly rpupupnprpuomry PEpE I R

1P (5 }1.667 |{6 )1.727 (6')1.730 (6 )1.739 |(6 )1.679 1(6 )1.670 |(5 )1.627 |(5 )1.621 |(5 )1.618

--------------------------------------------------------------------

21T |(5 )1.001 1(2 )1.082 {(2 )1.094 (2 )1.130 [(2 )1.036 |(6 )1.002 ](5 )0.877 [(5 )0.873 |(5 )0.972

--------------------------------------------------------------------------------------------------

B R B N il Rl T TN (USSR Siply PISESIveRpgupwesy USRI SRUoguy [N pIpRRnpnpey S UPI Iy [,

B el Rttt Ll B L B ol L LT rpteuyipvr Y JEVEPRAPYEEpIpRpEY PESORpRpIpRprpupupny JEpEpEpIpES G [ R

AFT (5 )1.001 [(2 )1.082 1(2 }1.084 [(2 )1.130 {(2 )1.036 |(6 )1.002 {(5 )0.877 [(5 )0.973 |(5 )0.872

e bl Rttt T R R L L L L ey YU SIPIGERIEpE PRySTEyIpUpyoy

SPT (5 )1.183 (6 )1.228 |(6 )1.281 }(6 )1.239 |(6 }1.182 [(6 )1.185 |(5 )1.155 |(5 )1.150 [(5 )1.148

e R R B el e it T R T P L LT [T T i rinpipuply (I PRIty

PR e R Tl Raladataiaadada b [ R B N i DL R T R B T LS Lty JE S RUPPISIRP I PR Epmpupiy DI ——

G6FT (2 )6.887 (2 )0.063 |(2 )0.996 [(2 )1.033 |(2 }0.943 {(2 )0.801 {(2 )0.853 |(2 )0.808 {(2 )0.792
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TABLO D.11:M0OD-4 devresinde, 6 nolu barada ariza durumu ig¢in
ariza sonrasil bara gerilimlerinin en bilyiik deBerleri
[(bara no) gerilim degeri]

717 [ RSSN——— - wmmeemmmnenannenn

[EOUOESTOIE [NEOREpIEPpIIpTY PIIPEPIERIEpIOny PISEpIpIeIRIpeYRIEY JEPTGISIEpEeUEeUR [PSRSIRINRSISPIE PR i £ TR R SRR R B 2 LR L B L S
(NI PENISINRpIEpY PEDIGEpIPOpEUROLY JUpIprpUpRRpUpIay [NpRaIpEpRE S U [P B T BT P RS E EEE LS L LS B DL Lttt
[OOSR, PIIpIpp I PISTRUPINIpIpIpRRY BUoeRySIpEpRpeppEy USSP R e Ll LT S PR L R R e B L D D Ll Kl e D]

(R DECEPIPEpRIGE IO DIpTUpIeEprpny [FPESUOEpIIpIGEIEPI PRPIPEpSIRpISSoRpUpLY [NPEPRSIIENS UL B il e L Ll £ L DL LD B L LA Tl

3 (5 11,001 {(2 )1.082 {(2 )1.084 (2 )1.130 (2 )1.036 [(6 )1.002 [(5 )0.877 {(5 )0.873 {(5 )0.972

.......................................................... - ——-

AFT 1(5 )1.001 [(2 )1.082 {(2 )1.084 |(2 )1.130 {(2 )1.036 [(6 }1.002 |(5 )0.877 {(5 )0.873 {(5 )0.872

..............................................................................

SET [(6 )1.179 |(6 )1.227 |(6 )1.230 (6 )1.238 (6 )1.180 (6 )1.181 (5 )1.148 (5 )1.144 }(5 )1.142

....................................................................

5P [(5)1.001 {(2 )1.082 |(2 )1.084 |(2 }1.130 |{2 )1.036 |(6 )1.002 |(5 )0.977 |(5 )0.873 |(5 )0.972

....................

| mm -

6FT (2 )0.869 |(2 )0.962 [(2 )0.975 |(2 )1.012 |(2 )0.923 [(2 )0.883 |(2 )0.836 |(2 )0.781 |(2 )0.775




EK E: MOD-5 devresl i¢in diizenlenmig ariza analizl sonug¢lara

YT

TABLO E.1: MOD-5 devresinde dokuz ayri g¢aligma noktasi i¢in
ariza o6ncesl bara gerilimleri

--------------------------------------------------------------------------------------------------

e [ ey e R L. Ty B il L L L T L I EETS TP ER L TR P T L T P BT

B T A I b L E T Bl Rttty B it Lttt L T8 T 4

..................................................................................................

-----------------------------------------------------------------------------------

R Ty e B L L T By T S B e bl BT LT TP ELT T LT L LY P D et

V(9) | 0.8820 | 1.0189 | 1.0208 | 1.0263 | 0.9897 | 0.8838 | 0.8530 | 0.9471 | 0.9451
V(10) | 1.0000 | 0.9954 | 0.8955 | 0.9956 | 1.0001 | 1.0000 | 1.0041 1.0046 | 1.0046
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TABLO E.2: MOD-5 devresinde 2 nolu barada ariza durumu icin
ariza akimlarinin en bUytk degerleri

o e B 4 B e ) e Tt A O e O P P Ak o O e O o P o o e 0 4 P

o 4 o i e e i P § 0B 0 e et P L O o s e e A 0k U 00 B0 B0 B e o e e B

48.602 | 54.234 | 58.015% 57.203 { 52.078 | 49.560 } 46.938 | 44.128 | 43.150 |

s 1 e 00 o i o 0§t om0 0 e o e o e e o O A T e T e e b e O e o 0

- o o e B e e 0 T B L R U0 o T e O e O ) 09 A e D o e O O 0

43.126 | 48.078 | 48.781} 50.832 | 46.177 | 43.809 | 41.580 } 38.006 | 38.174 |

- v O S A O o e O T S 4 o b b o T % A e o e O O O O

3.580 | 3.580 | 3.580f 3.580 ) 3.580 % 3.580 } 3.580 { 3.580 { 3.580 |

i
|
i 281 | Hat akim (1-2)
]
|

! Hat akia1 (3-2)

| Ariza akima (2) | 46.706 | 51.657 | 52.313} 54.230 | 48.537 | 47.428 | 44.808 | 42.562 { 41.754 }

............................................................................... !

43.126 | 48,078 } 48.781} 50.832 | 46.177 | 43.500 } 41.580 | 35.006 | 38.114 }

-------------------------------------------------------------------------------

1

!

H = i~
VY | Hat akimn {1-2)

b et a—————
!

! Rat akm1 (3-2)

..........................................................................................................

..................

-------------------------------------------------------------------------------

o o o e ot e e 8 e e e e e O e b O W O Pt e e

! Bat akwma (3-2)

! Ariza akmi (2)

! 52.009 ! 57.523 | 58.253} 60.388 | 55.162 | 52.815 | 49.996 | 47.395 | 46.495 |
|

i

t 58 ! Hat akaim (1-2)

1

E

....................................................... - -

48.068 | 53.538 | 54.307) 56.728 | 51.506 | 49.022 | 46.542 | 43.671 | 42,507 |

............................................... - - o -

3.921 4 3.861 % 3.8770 3.795 % 3.783 1 3.836 % .71} 3.796 | 3.662 |
]
i

U N e It T e R D]

e i
44,898 | 42.562 | 41.754 |

[}
1
.......................... - - H
--------- H
'
L

43.126 | 48.078 | 48,781} 50.832 | 46.177 | 43.868 | 41.580 | 39.056 | 38.114 |
............................................................................... '

3.580 ) 3.580 ) 3.5800 3.580 ) 3.580 } 3.%80 } 3.580 ) 3.580 | 3.580 )

------------------

| Hat akim (3-2)




TABLO E.3: MOD-5 devresinde
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ariza akimlarinin en bUyUk deferleri

3 nolu barada ariza durumu icin

---------------------------

...........................

3F | Hat ak1 (2-9)

! Hat akim1 (4-3)

...........................

1 Ariza akim (3)

e rcmreme e

{FT | Hat akam1 (2-3)

...........................

58T | Hat akim {2-3)

U

! Hat akim1 (4-3)

...........................

5¢ ! Hat akim (2-3)

| F I

! Bat akimi (4-3)

---------------------------

! Ariza akmt (3)

e nc—————
i

6F? | Hat akis1 (2-3)

! Hat akmm1 (4-3)

.................

mrm et e e, ——————-

-----------------

e e e e G (o O T Ak o e S D S e 0 O e e O

...............................................................................

-------------------------------------------------------------------------------

...........................

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

...............................................................................

...............................................................................

3.406}

3.486 |

...............................................................................

3.496 |

e o e e U el o 0 o P O e 0t o T U T e 4 4 e T O O O

§.496 |

o e s o e 8 e e 0 T 8 0 B e 0 R e o e T 0 A 0 O e 0 T D W O 0 2y e 0

...............................................................................

- o

---------------------------------------------------

J.au
81.827 | 78.166 |

Au g

- o 2 e 0 i e 0 e R D S o B 4 B e B e O o g P

78.378 | 74.480 |

- > o B b o A e b o = o 0 o 0 R D G A e o e O O 0 P O AR G B O o O O o

-------------------------------------------------------------------------------

- > o o o2 o o D o > D e o o P T P e O e o Y S OO D TP T W A O O

—— - — - o B ————— o~ ——— " M - .o oA - - (- A . A aS S h e -

.......................................

- -

[

1



TABLO E.4: MOD-b devresinde
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: > 4 nolu barada ariza durumu igin
ariza akimlarinin en bUyUk degerleri

CALIGHA BOKTALARI

A I O I T A e D O B A
------ E lrlzﬂ-;llll (4) . 4.103 {--;t§95 H 5.019{-.5.090 {4803 ) 4728 E--;jﬁlﬁ |4 4.410-
P {44 | L0090 LA 1IN SME AL LMY LI} 2201 | 2.0
{ Bat akima (5-4) *-;ji6i-;--i-;15 i 2.010} -;?ii; 12,326 !- 2,233} 2.841 ) 2.456 ) 2:;;;-1

-------------------------------- -——-

|
112,204 1 12018 § 11,845 |

28T ! Hat akim (3-4)

-
-------------------

o 0 ot i 2y P o e B T § it

i
{ Ariza akumy (4) | 12.738 } 13.531 |
'

7.8107 8.138 |

—————

1.383 |

1.080

| 6.658 | 6.203 | 6.112 |}

5.8341 5.834 |

----------------

5.834 |

5.8

{083 | 5.884 ) 5.834 |
1
i

13.595] 13.787 | 13.008 | 12.807

1 12,234 | 12,018 ) 11.945 |

--e}

1T RS "~~~ e ’ """"""""""
FT | Bat akuma (3-4) | 6.904 | 7.687 |

7.8107 8.138 |

7.383 |

1.030

{ 6.658 } 6.253 ] 6.112 |

5.834 1 5.8M4 |

- e o o e e

----------

5.834] 5.8 |

.....

-

i

5.834 1 5.834 1 5.034 ) 5.83 ) 5.8%4 1

............................................

{ 13.008 | 12.807 | 12.234 } 12.018 | 11.945 |

------------------

3 | Hat akaim (3-4)
5.834 1 5.834 !

b.834; 5.8 |

5.034 1 5.834 7 5.834 ) 5.834 | 5.8M |

---------------------------

12.738 | 13.531 |

--------

13.5957 13.787 | 13.009 | 12.807 } 12.234 | 12,018 | 11.945 |

------------------

------------------

-------------------

- e o s o o P S o o 08 0 e 0 2n

1.810f 8.138 |

1.383 1 7.030 | 6.658 ) 6.283 | 6.112 )

-------------

58341 5.834 !

5.834 |

io5.834 ) 5.8%4 ) 5.834

- o o o o

4.917 )

------

8.6137 9.015 |

8.242 |

6.412 1 6.482 |

- -——

6.3661 6.266 } 6.245 ) 6.320 } 6.204 | 6.208 } 6.37

{ Ariza akmm (4) | 14.105 | 15,067 |
[}

----------

58 | Hat akimx (3-4) | T.707 | 8.577 |

8.778} 9.192 |

8.414 |

7.960 | 7.648 | 1.147 | 6.898

-

...............................

6.467 | 6.510

----------------------------------------------

! Ariza akim (4)
]

- 10 o ot e o

68T | Hat akima (3-4)

6.421; 6.332 |

6.287 | 6.376 | 6.242 | 6.332 | 6.423

- - -

————

13.585} 13.787 | 13.000 | 12.807 | 12.234 | 12.018 | 11.845 |

.....

7.810F 6.136 % 7.33 ) 7.030 | 6.658 | 6.283 | 6.112}

]
]
1
4
1
]
[}
__________________ i}
i 1
1
[
| N -
{ 1

]

t

)

i

5.83 |

|
i
5.834 | 5.834 1 5.834 | 5.834 |
1
1

--------------------------------

-----



TABLO E.H5: MOD-5 devresglnde

............................

------------------

------------------

---------------------------

- g6 -

; 5 nolu barada ariza durumu icin
ariza akimlarainin en bUyUk deferleri

----------

------

...........................

4748 ) 5.067 | 5.08%) 5.177 ) 4.866 | 4.778 | 4.585 | 4.461 | 4.420 |

-----------------------------------

———

.24 | 2847

.................................

2.049 § 1.823 } 1.862} 1.973 |

2,184 | 2.084

——

1
[}

2.818 ) 2.337 1 2.183 |
2,398 1 2.307 | 2.216 |

13.065 | 13.943 | 14.018] 14.246 | 13.388 | 13.147 | 12,534 | 12.275 | 12.188 |

----------------------------------

7.641 ) 8.518 | 8.643) 90.007 | 8.182 } 7.780 |

--------------------------------------------------------

bau i b4

'
i

- o 0 e

7.369 § 6.920 | 6.764 |

ba2d ) A} baan )

...............................

-

13.065 | 13.943 | 14.019) 14.246 | 13.309 | 13.147 | 12.534 | 12.275 { 12.188 |

..................
...........................
..................

4 o e

! Araza akim ()

lrcmancncrra————
|

AT | Hat akumg (4-5)

---------------------------
..................

| Bat akma (6-5)

------ ———— ——————-

—— — - —— T (O W o ————— A —— W o v o v = S — o - o

------

7.641 ) 8.519 ) B.643} 9.007 } 6.182 ] 7.780 | 7.369 | 6.920 } 6.764

----------------------------------

-------------------------------------------

b.424 7 5.424

[}
1

b4 | .42 ) 5.4

— ————— - ——

13.065 } 13.943 | 14.018) 14.246 | 19.380 | 13.147 | 12.584 | 12.275 | 12.188 |

-------------

T.641 | 6.519 | 8.643) 9.007 |

---------------------------------------------------

b424 | 424 1 B.424) Sl |

8.182 1 7.780 | 7.369 | 6.920 { 6.764 |
[}

--------

S.424 } S.424 ) b4 | 54247 b4l |

--------------------

|
13,065 | 19,943 | 14.019} 14.246 | 13,389 | 13,147 | 12,584 | 12.215 | 12,188 |

--------------------------

7.641 1 8.519 | B8.643) 9.007 | 8.182 % 7.780 } 7.368 | 6.820 } 6.784

-----------------------------------

-

-

S.420 ) 54U

b.424 1 5.4 ) b4

-----

-------------------------------

14.302 | 15.348 | 15.432) 15.682 | 14.738 | 14.472 } 13,787 | 13.513 | 13.416

- " - 34 S

8.425 | 9.352 | 0.bB61 9.987 |

-

B.137 | 8.651

!
t

8.290 } 1.752 1 7.489

-----

5.057 1 5.096 | 5.913) 5.831 ¢

1 Ariza akisi (5)

..................

..................

------------------

------------------

---------------------------

————-——— - o

5.790 | 5.873 { b5.750 | 5.8%4 | 5.018

-----------------------------------------

————— —— —— ——— —— —— - o=

14.549 | 15.526 | 15.611) 15.864 | 14.908 | 14.640 | 13,957 } 13.669 | 13.572 |

...................................

8.538 | 8.472 | 9.686} 10.137 |

o 0 1 0 T A A 1 D o OB O O S T A A O T O D O 9 e o O

5.988 | 6.030 } 5.043} 5.857 |

8.210 | 8.775
5.814 1 5.800

-
i

B.A19 | 1.0701 1.808 |

. !
5.771 ) 5.858 | 5.846

----------------------------------

.....................................................

7.641 | 8.519 | 8.843] 8.007 |

8.182 { 1.180

12,534 | 12,215 | 12,188

. - " - -

S.424 1 5.424 ) S.424) 5.4 |

S.4M ¢ 5.4

!
i
i
i
1369 | 6.920 | 6.764 !
-
BA Y 5.4 | 542 |
1

’ i

P L ] -————
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TABLO E.6: MOD-5 devreglnde 6 nolu barada ariza durumu icin
ariza akimlarinin en bOylk degerleri

CALIGHA RORTALARI

I A D D 2 A 2 A A A R

o o o e e e o s 2t e s 4 e O e B T

4.820 ) 5.177 | 5.210f 5.306 | 4.867 | 4.864 | 4.628 | 4.518 | 4.481

i
{
i
i
1
{
1
i
1
i
O YU UOU UYL UORUSIIRPIOUO c—-
[}
|
i
i
[
[}
]
|
l

2,822 1 3.489 | 3.620) 3.883 | 3.488 ) 3.076 % 3.033 | 2.534 | 2.34

........... ———— P - - -

1.988 | 1.767 § 1.805) 1.816 { 2.124 % 2.024 % 2,334} 2.283 | 2.212

------------------------------------------------ -~ -

I Ariza akimx (6) } 13.657 | 14.642 | 14,734} 15.006 | 14.046 | 13.756 | 13.081 | 12.778 | 12.672

8.578 | 0.563 | 6.708) 10.111 | 0.185 ) 8.734 | 8.2713 | 1.768 | 7.583

|
)
i
e | S — ————
§
!
|
!

5.079  5.070 | 5.078) 5.078 } 5.018 % 5.019 ) 5.078 § 5.078 | 5.079

{ Ar1za akun (6) ‘ 13 657 | 14.642 } 14, 734' 15.006 | 14.046 | 13.756 | 13.081 | 12.778 | 12.672

I | Hat akam (5-6) } 8.578 | 8.563 § 8. 703' 10.111 | 9.185 | 8.73 | 8.213 | 7.768 | 7.583

t
i
4
i
1
i
3 | D, W | oo
[}
1
I
|
i

1 1
{ Bat akuma (7-6) | 5.079 ) 5.079 | 5.078% 5.070 [ 5.070 ) 5.019 § 5.078 ) 5.019 | 5.078

................ l--_-_-------------_----_------- oo

: Arlza akim (6) | 13.657 | 14.642 | 14.734] 15.006 | 14.046 | 13.756 | 13.001 | 12.718 } 12.672

..........................................................

8.5718 { 9. 563 | 8.708) 10.111 ) 9.185 | 8.734 ) 8.213 | 7.760 } V.53

- et e o 0 O O ) e o O D W A Bt O O

5.078 § 6. 079 i 5.0781 5.079 % 5. 019 { 5,078} 5,070} 5.078 % b.079

l
]
i
i
i
'
{ Ariza aklll (6) | 13.657 | 14.642 | 14.734] 15.006 | 14. 046 13.756 | 13.081 | 12,778 | 12.672
-
|
i
t
i
|

!
i
}
| 4 | Hat aklll (5 6)
i
i

1 t
———————— - —— T SO o - ——— —— —— —— - " R M —— g o - ——

8.578 | 9.563 } 9.703) 10.111 | 9.185 {8734 ) 8.273 ) 7.769 ) 7.598 |

) 1

[}

! Bat akima ({7- 6)

...........................

{ Ariza akie1 (6) | 15.040 | 16.125 | 16.226} 16.525 115,469 | 15,148 | 14.416 | 14, 072 { 13.856

- [ — ———— R
i

5.019 1 5.079 } b5.078] 5. 079 R B 079 i 5.018 % 5.019 % 5.019 %) 5.01 |

.................. | m————— -

9.466 | 10.511 | 10.733] 11.224 | 10.252 | 9.T12 } 9.206 | 8. 696 {44

i
|
|
RSSO e cm e c e — e ma————— . o 1 o e o ot
i
[}
l

I
i
-1
|
|
5.560 ) 5.589 ) 5.518) 5.437 | 5.398 ) 5.479 | 5.358 | 6. 440 i 5.528 |
{
|
[}
|
1
1

---------------------------------------------------- - - ——

i Ariza akim1 (6) 15 208 | 16.305 | 16.407) 16.710 | 15.641 | 15.318 | 14.577 | 14.220 | 1111

..................

9.605 | 10.650 | 10. 891‘ 11.383 | 10.413 | 9. 861 | 8.450 | 8.838 | 8.551

-------------- - -

5.622 } 5.666 | 5. 576' 5.488 { 5.443 | B, 532 { 5.308 ) 5.488 } 5.579 |

o e o 4 B G O o s b O O o O -—

---------------------------

! Araza akimn (6) | 13.657 § 14.642 ) 14,734} 15,006 } 14.046 | 13.756 | 13.001 | 12.778 | 12.672

------------------------------------ ———

8.578 | 8.563 | 9.703) 10.111 } 0.185 { 8.7 | 8.273 | T.T60 | 7.}43

'
i
|
i
.................. e rccsccmccancr et ma———————— ———
1
i
i
1
i

------------------

5.079 ) 5.079 | 5.018) 5.079 | 5.019 ) 5.0718 5.078 | 5.079 } 5.079

............ -

---------------------------

1
———————— - - ——
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TABLO E.7: MOD-5 devresinde 7 nolu barads ariza duruma ig¢in
ariza akimlarainin en blylk deferleri

GALISNA NOKTALARI

---------------------------

I I A L e

—————— -

5.260 { 5.408 | 5.415} 6.432 ) 5.284 | 5.266 1 5.136 3 5.118 } 6.112 |

-------- ' -}
1,201 | 1,568 | 1716} 2.048 | 1.765 [ 1.364} 1.528 | 1.038 1 O.812 |

........................... -——

|
L1498 ) .81} 3.8310 3.980 } 4.223 | 4167 | 46T | 44041 4.386 |

H Arlxa akm (1) | 16 650 H 11 120 | 17.138} 17.191 | 16.723 | 16.668 | 16.256 | 16.198 | 16.180

- -

..................

------------------

..................

o e 20

------------------

40% 45“ 4,630] 4.828 | 438 ) 4187 ) 3.MT | L7 3.6

0 20 0 20 o e e e e 4 e P e T o O e

16.650 | 17.120 § 17, 130' 17.181 } 16.723 } 16.668 | 16.256 | 16.199 | 16.180

L R e R T e e e L T -——

4,003 § 4.563 | 46N' 4.826 | 4.383 | 41” .91 LTt LA

--------------------------------------

12.657 | 12,557 | 12,567} 12,557 | 12.567 | 12, 551 12,587 | 12,857 § 12.587

- et o o e v e o e 0

16.650 | 17.120 § 17.138} 17.181 } 16.723 | 16.668 | 16.256 | 16.199 | 16.180

-------- - o

4,003 ) 4563 ) 4.8300 4.826 | 4.383 1 4.167§ 3.7} 3.701 ¢ .62

12,557 | 12,867 | 12,867} 12.667 | 12,867 | 12.587 | 12.507 | 12,857 | 12,567 |

— - ——— " - n —— —— R . ——— —— —— —— ——— —— o -—

..................

..................

—————————————— -
)
1
1
1
]
]
¥
L | —
I

...........................

..................

..................

---------------------------

- - - P

16.650 | 17.120 § 17, 135‘ 17.181 | 16.723 | 16.668 | 16.2566 } 16.199 } 16.180 |

..... —— moenenamm H

4,000} 4563} 4. 630} 4025 § 4330 AI6T} 3.MT Y A.T0T ) 3.6

o e et o e e i O O T e 0 O S O e e e

|
i
|
12,667 | 12,657 | 12,567 12,557 | 12.567 | 12.507 | 12,667 | 12,587 | 12,587 |
1
i
|

....................................

18.365 | 18.883 | 18.003} 18.962 } 18.446 | 18.385 | 17.930 | 17.867 | 17.846

4,530 | 5.009 ) S5.150} 5.408 } 4.968 § 4.686 | 4.536 ) 4.226 | 4.062 |

.................. ——— —— amm—— |

13.820 | 13.859 | 13.776) 13.694 | 13.654 | 13.737 | 13.615 } 13.688 | 13.781 |

--------------------------------- ——— H

18. 541 {18,064 | 19.084] 19.144 } 18,622 } 18.561 | 18.101 } 18.038 } 18.017 |

------------ -

-----------

__________________

{. 592 po5.072 ) 5,221 6.486 ) 5.046 F LTST | 4615 4.287 ) 4113

-----------------

----------------------

16.850 § 17,120 | 17.138) 17.181 | 16.723 | 16.668 | 16.256 | 16.199 } 16.180

-------------------------

4.093 {. 563 HE 630‘ 4825 ) 43830 L1671} A.MT ) 3T0T ! 3.623 |

[}
i

--------

---------------------------

12,587 § 12.55? H 12.551} 12,557 | 12,657 | 12,557 | 12,657 | 12,587 | 12.947 |
.................................... - !




-------------------------------------------

TABLO E.8: MOD-5
ariza

...........................

...........................

...........................

- o e e o o o o O g

...........................

---------------------------

---------------------------

-

devresinde

- 99 -

8 nolu barada ariza darama icin

akimlarinin en blyUk deferleri

---------

......

EELEELERELEE

——— e ——

: Hat akimr (7-8)

| RSO
|

{ Hat akima (9-8)

- -————-—-

.................

! Hat akima (9-8)
! Araza akm: (B)

! Hat akima (7-8)

| RPN

! fat akima {8-8)

! Ariza akm (8)

R il Sttt

{ Hat akimy (7-8)

! Bat akima (9-8)

-----------------

.................

.................

.................

.................

.................

-----------------

-----------------

-

.............................

PLT0p 2101

...............

5.108 | 5.085 | 4.042 | 4.818 |

-----

1.816 } L.410 | 1.870 |

4.910 |

0.850 |

1.076 |

...............

{4018 ] 40680

- o

16.122 | 15.618 |

o o om0 o o

—————

15.641) 15.707 | 15.212 | 16,144 | 14, 118

- -————

4.9027 5.108 |

------

14,648 | 14.624 |

i .86 |

]

o ot e 0 e

e 1 1 D O O e 0 B e e e o O O o R D G b O O O o O e o

...............................

{ 10,788} 10,788 | 10.788 | 10.788 |

-
|

10.788 | 10. 788 | 10.788 |

15.641} 15.707 | 16.212 } 15 ITT NN 118 {14 648 | 14,62

——————o—

| 4641 ¢ 4.413 {4180} 3.828 1 3.836 ¢
-------- !

-------------------------

e e o e e O e e O R 0 O O T O O O 0 O s O e O e

10.788 |

i . . . . .
......................................................... ’

{16,212 § 18144

14,718 | 14.648 | 14.624 |

!

4180 § 3.82b § 3.836 )

4.802) 5.108 } 4641} 4410 |

-

10.786; 10.768 | 10.788 | 10.768 | 10.788 | 10.7688 | 10.788

16,641} 15.707 | 16,212 | 16,144 | 14,718 | 14.648 | 14.524 |

- ————

--------------------------

------ !
bOLEHL ) LA13 ) 4180 ) 3820 1 036

——— [

10.788 |

- -

10.788 |}

10.788; 10.7688 | 10. 788 ! 10,788 | 10.788 |

.
]

------------------------------

11.893 }

HEUR 166

5.13 | 4974 |

16.691 | 16.221 |

------------

4,813 | 4484

16.143 | 16.117 |

!
5.469] 5 [LI 4,303 |
i

11,811} 11, ?29 {11,690 | 11,772 | 11,681 | 10,733 | 11.818

§ 17,303

- o i 2 O 40 B ot e B et S O B 0 D P B0 B D T O O N T

- S e

-----------------------------

- " - " " ™ 0 " - - - -

10.748 |

- > o O B o 0 O o e O Y

17,4174 17, 491 i 16.840 | 16.864 | | 16.28%

§.503} 6.778 § 6.300 | 5.008 ) 4.849 | 4.3

11.796 | 11.865 | 11.763 | 11.842 | 11.832 |

-
]

14.624 |

4.517 |

- ————— — -

11.928] 11.840 |

15,641} 15.707 | 15.212 | 15,144 | 14718 | 14.648 |

4.902F 5.108 | 4.641 ) 44131 4.180 ) 3.826 | 3.836

10,788} 10,788 | 10,788 | 10.768 | 10.768 | 10.788 | 10.788

-------

....... - -

————— o
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TABLO E.9: MOD-§6 devresinde
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9 nolu barada ariza durumu ic¢in

ariza akimlarinin en biylk deferleri

----------------------------------

:
. |

_________________ E-l _E_2 }3“"5-"4 I B Im'! by 9__"!
E Ariza akim (9) % 4940 } 6.125 | 5.135) 6.163 1 4.978 | 4.949 ) 4T84} L7841 4T84 i

WPk (09 ] LG LTOE LEIS 29D LMOL LSO LEW Lim g o.m§
et ok (109) | 061 34301 DA LS00 LTS D LGLL 9L LT8G 46 |
----—---g-;;;;;-;;;;;‘E;;-—E-I;-Bii 4 14-855 14.649} 14.725 ! 14:202 5-14.120 i 13.677 | 13,891 | 13.562 E
WT B ak () | LGN ST L S2 SMLL LML ATIL LD LD L
Bt sk (109 | 061 0.6 1 0461 0061 04161 046 0406 | 0.0 e |
-—-~-'--;‘;;;;;-;klll (9) E 14 055-;-14‘522-- 14.648} 14:;;9 i 14.2;2 {14120 I-;QTGTT i lJ:gii-E-i;:;;é-g
3 §'i;i';ilii'ii'éi"§"iféi???li%'}"é'iéi?"éﬁii1; LI L LTI L LD L 4.031%
Bty (109) | 00061 6,008 9480 001 04T 1 046 S48 | 0.0 | 0.4% |
ik () I I LGS LTED § 00§ L0 § L0610 § L1911 10,660
Wl akw (0) | LS STE S0 S.ALL AL AT | LAEE| LD LN |
;-&;;-;;;;;-Eia-ég-g §.476 ;--;.476 i--éji;;;—-;j;;;-{ 9.476 i--;:;16 P 8478 ¢ 9.476 | 9.;;;-§
ki (0 £ 1092 ] G0 14T ] L0010 ] 16T IO {066
i E‘i;;_;;;;;-;;-;;--i--ijgi;-;--gji;;—g--;?i;i;--;-;;i K B 943 ' 100 P82 4181 4087 E
ot ak (160) § 0401 0008 S48 DAT6 1 0180 0016 | G416 04T6 1 0.0 |

T bk (9) ] 158201 16,10 1 16,106 16,22 § 16,04 § 15660 § 15060 1 M.86D | 08N |
S %ui;;-;;;;;’E;—ii--g- 5.126 § 5.671 ) b.824 -;:lll ; -; 609 } & 294-:~ 5.116 | 4.789 | 4.581 ;
i-i;;-;;;;;-ziﬁ-;;-g-iitiii-;-16.419 10,339} 10.260 l-ia-iiﬂ P10, 301 {10,184 } 10.264 | 10.344 i

T b (9) 15,69 116,209 1 16,021 16,000 £ 15,88 | 15,73 | 15,88 { 1610 1 16102 |
W ak (1) | S0 0 S.008 1 5.6 6.8 1 6.6 666 1 51011 4400 | uaa;
i-i;;-;il;;'fii-ig-E-iﬁtsaz 10.5;;-1-10.4863-10.396 {10,351 § 10.442 | 10.307 | 10.387 | 10.489 %

T sk (0) 400§ LG IGO0 14T | L ] 000 1 L0ATT § 160§ 10,50
61t ;-i;;-;;;;;wié-ii—-‘ 4617 ¢ .47 :--; 222‘ 5-441 POAMI Y LT00F 4452 481 4 6;;-;

1

! Hat akma {10-8)

...........................

-

!
i
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TABLO E.10: MOD-5 devresinde 10 nolu barada ariza durumu icin

.......

-------

.......

3F

.......

....................

------------------------------------------------------------------------------

-----------------------------------------------------------------

Seessessamesmesmonas |t a e~ - -~ o o e Y

....................

ariza akimlarainin en bOyUk degerleri

- o 4 o e o e T e e e T T Y Y 8 O B 08 B 0 RS e i e e O

|
2448 1 2,786 1 2.843) 3.007 | 2.606 } 2.512 ) 2.302 1 2.183 | 2.108 |

- e s o e ot ot e e e i 0 Y Y e i 0 O D A e e O D e D B Y O O

-1
i Bat akuma (8- 10) ‘ 2,992 1 3.268 1 3.316) 3.456 } 3.130 ) 2.885 } 2.827 ) 2.855 ) 2.585 |

| SRS UPSUpUIVIPOUHUI Y PO U SO U YRS YUP —— [
i

{ Hat akima (11- lﬂ)' 76.805 § 76.805 | 76.806{ 76.805 i 76.805 | 76.805 } 76.805 | 76.805 { 76.805 |

i Ariza akim (10) | 78 873 | 73,536 | 73.538) 73.545 | 73.882 | 73.875 | 74.218 | 4.212 | 4, 210 |
1

..................

1 i
| Hat akima (13- 10)' 76.805 | 76.805 | 76.805) 76.805 | 76.805 | 76.805 | 76.805 { 76.805 | 76.805 |

-------------------------------------------------------------------------------------------------

e et 8 1 e e o e e s o e e e e o o e i O Y O O 0 O O e 0 o

| Hat akima (11- 10). 76.805 | 76.805 | 76.805} 76.805 | 76.805 | 76.800 | 76.805 | 76.805 | 76. 305 |

{ Ariza akum (10) | 73.873 } 73.536 | 73.538 73.545 | 73.882 | 73.875 | 14.218 | 14.212 | T4, 210 |

{ .................. l ............................................................................... :

] Bat akw (8-10) | . 2.932 | 5.269 | 3.316) 3.456 | 3.138 | 2.985 | 2.827 | 2.665 | 2.59% |

L L L L L TN _-_--—-----------------u-—--_------ ----------- - - -

| Hat akami {11- 10)' 16.805 | 76.805 | 76.805) 76.805 | 76.805 | 76.805 } 76.805 | 76.805 | 76.805 |

74,381 ) 74.052 | 74.054} 74,061 | T4.400 | 74.393 | 74,738 | 74,732 | T4.730 |

------------------------------------------------------------------------------- i

l
|
i
! Hat akama (8-10) | 2.434 ) 2,773 | 2.830f 3.848 ) 2.663 | 3.335 % 3.247 [ 2.170 ) 2.085 |
1
l
I

--------------------------------------------------------- -——- -

..................

76.805 | 76.805 | 76.805) 76.805 | 76.805 | 76.805 | 76.805 | 76.805 | 76.805

{ Ariza akima (10) | 82.261 | 61.667 | 81.866) 81.886 | 82.271 | 82.264 | 82.546 | 82.639 | 82.636
'

e .
{ Hat akum (8-10) } 3.284 ) 3.615 ) 3.742) 3.04B ) 3.644) 3424} 3350} 3.100 ) 2.8B4

-

om0 2 e O Y P Bt B L O o P e W T -

L T T T N e L L L T e P DL T R e d

{ Hat akima (11- 10), 85.526 | 85.482 | 85.573) 85.664 | 85.708 | 85.617 | 85.752 | 85.661 | 85.570 |

............................................................................. --I

| Ariza akam (10} § 73.813 | 73.536 | 73.536) 73.545 | V3.8082 | 73.875 | T4.218 | 74.212 } 14.210 |

l-----_-.-_~--_---- T et ———-

]
{ Bat akmz (8-10) | | 2.932 ) 3.269 ) 3.316) 3.456 | 3.139 ) 2.985 } 2.827 | 2.65% | 2.59% |

lemmccnecnrcnmmmenelacrmnnrcmcansre e rcc e amnar s m e e m e a e —————— -:

i
| Hat akim (11- 10). 76.805 | 76.805 | 76.805} 76.805 | 76.805 | 76.805 } 76.805 | 16. 805 16.805 |

------------------------------------ - —————— -

] “

. 2,
Thaksekofretim Ehmmmu

- .
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TABLO E.11:MOD-6 devresinde, 2 nolu barada ariza durumu ig¢in
ariza sonrasl bara gerilimlerinin en blyltk deBerleri
[ (bara no) gerilim degeri]

1RIZ) CALISNA NOKTALARI

L USSR
1 2 3 1 5 6 1 B 3

TP | (1001040 §(3 )1.084 {(3 )1.089 [(3 )1.142 [(3 )0.041 |(10)1.040 |(10)1.041 |(10)2.041 |(10)1.041

28T |(10}1.043 [(10)1.043 [(10)1.043 {(3 )1.072 |(10)1.043 |(10)1.043 [(10)1.043 |(10)1.043 |(10}1.043

-------------------------------------------------------------------- -——— ———— -

AN (1001043 [(10)1.043 [(10)1.043 |(3 )1.072 [(10)1.043 [(10)1.043 [(10)1.043 {(10)1.043 (10)1.0;3

Bk Rt B e Lt L [ e Bl L Tere Sy E T T Ty iy S L L L Torureyty pllyiyepey

B [{10)1.043 {(10)1.043 [(10)1.048 |(3 )1.072 J(10)1.043 (10)1.043 [(10)1.043 (10)1.043 1(10)1.043

AT [(10)1.04 (10710408 {(10)1.048 [(3)0.072 (10)1.043 [(10)1.048 [(10)1.043 ()1 048 [(0)1.048

---------- R s S A e ]

----------------------------

BP0 008 | (TOVL.000 |(40)YT04B TOO0F DN | (10)0. 00 [I0)1. 048 | (10)1.047 | [10)1.048 | (10)1.045

ORI PENDISICIUNIUI JIpTepTepeny pipuspnpeepaspuy pRTERRRRRR Y Y R E S8 e Rllel bt el Safadediedaiaiadubaindl Madududeheindatutuded

JURNONE DISIIIICIRIOIUIIIIY SUSRIGEPIPIIpEIpy Prolprnpuespereairy PSISSRPRE S 1Y BRI Satntnt Ealabubet Lol Bl L d

-------------------------------------------------------------------------------------------------------------

TABLO E.12:MOD-5 devresinde, 3 nolu barada ariga durumu icin
ariza sonrasl bara gerilimlerinin en bilylik deBerleri
[ (bara no) gerilim degeri]

- o 8 8 0 4 o B 48 o 9 Tt 0 S 4t T B B O ) B P P T A e e e 0 e o e

--------------------------------------------------------------------------------------------------

J S e [ I I T I e T TP

..................................................................................................

--------------------------------------------------------------------------------------------------

3B [(10)1.042 [(10)1.042 1(10)1.042 |(3 }1.072 [(10)1.042 |(10)1.042 |(10)1.042 |(10)1.042 [(10)1.042

J e DT B L LT T T e B et

4FT  [{10)1.042 [(10)1.042 |{10)1.042 |(3 )1.072 J(10}1.042 |(10)1.042 |(10)1.042 |(10)1.042 |(10)1.042

--------------------------------------------------------------------

SPT  1(10)1.042 [(10)1.042 |(10)1.042 1(2 )1.058 {(10)1.042 {(10)1.042 |(10}1.042 {{10)1.042 {(10)1.042

SF  1{10)1.046 [(10)1.046 |(10)1.048 1(10)1.072 }(3 )1.048 {(10)1.047 |(10)1.048 [(10)1.047 |(10)1.048

- -—-—-

..........................................................

6FT  [(10)1.042 [(10)1.042 |(10)1.042 [(10)1.042 }(10)1.042 |(10)1.042 [(10)1.042 |(10)1.042 |(10)1.042

- e ot e o e e o i 0 o o 2 i S T O 0 O S O O e P S W O 0 B B e O e -
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TABLO E.13:MOD-5 devresinde, 4 nolu barada ariza durumu ic¢in
ariza sonrasl bara gerilimlerinin en biiylk deferleri
[(bara no) gerilim deseri]

1 2 3 i 5 6 1 8 ?

..............................................................................

1T [(4 11,572 [(4 )1.670 [(B )1.678 {(5 )1.704 |(4 )1.606 [(4 )1.581 (4 )1.510 [{4 )1.483 {(4 }1.474

..................................................................................................

--------------------------------------------------------------------------------------------------

3FT [(10)1.073 [(10)1.073 |(10)1.073 {(10)1.073 }(10)1.073 {(10)1.073 {(10)1.073 [(10)1.073 j(10)1.073

-------------------------------------- - ————

3 1{1031.073 [(10)1.073 1(10)1.073 [{10)1.073 {(10)1.073 1{10)1.073 }(10)1.073 J(10)1.093 1{10)1.073

..............................................................................

4FY  |(10)1.073 [(10)1.073 }(10)1.073 {(10)1.073 {(10)1.073 |(10)1.073 {(10)1.073 |(10}1.073 {(10)1.073

B T B e o L b L L L S FERROUPIPIVIRpI R e ™ L L L e )

ST [(4 }1.137 {(5 )1.208 |(5 )1.215 |(B )1.235 |(4 )1.161 |(4 )1.143 |(4 )1.092 {(10)1.080 {(10)1.079

R T B o oy e B T R B L o B B ]l Ll T

SF 1(10)1.081 |(10)1.081 |(10)1.082 |{10)1.084 {(10)1.083 |(10)1.082 {(10)1.083 |(10)1.081 {(10)1.080

B i Rttt e S B T ] wloa -

6FF  |(10)1.073 {(10)1.073 |(10)1.073 {(16)1.073 {(10)1.073 |(10)1.078 [(10)1.073 }(10)1.073 |(10)1.073

- ot o o o e 1 i e o o S PO e o O ——————— - o e 0 o O O

- -

---------- -

TABLO E.14:MOD-5 devresinde, b nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en bilyllkk degerleri
[(bara no) gerilim degeri]

———— e d————————— - - e Y e O O 4D B8 O B e B o B O S O e O B e e e e

--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
..................................................................................................

N Ty ey e el B B I L L T e B R 2 T

AFT  |(10)1.068 {(10)1.068 {(10)1.068 (3 )1.072 [(10)1.068 |(10}1.068 1(10)1.068 |(10)1.068 [(10)1.068

------------------------------------------------------------------------------

SPT | (4 )1.137 [(5 )1.210 |(5 }1.216 [(8 )1.237 {(4 )1.162 |(4 }1.143 [(4 )1.082 [(10)1.074 (30)1.013

........

SF [(10)1.075 [(10)1.075 |(10)1.076 {(10)1.078 {(10)1.077 {(10)1.076 |(10)1.077 |(10)1.076 |(10)1.074

------------------------- - - -

----------------------------------------------------------------------------- -

6FT  |(10)1.068 |(10)1.068 [{10)1.068 (10)1.0;8 (10)1.068 }(10)1.068 |(10)1.068 |(10)1.068 }(10)1.068

o o 4m Y G P P A e R B0 B O O B o A O O D O O e o B4 G O O B0 B - mm————
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TABLO E.15:MOD-b devresinde, 6 nolu barada ariza durumu icgin
ariza sonrasl bara gerilimlerinin en bliyllk deferlerl
[(bara no) gerilim degeri]

.............................................................................................................

----------------------------------------------------------

MIZA CALTSHA HOKTALARI
5
1 2 3 1 5 6

U (000880 (05 )L.890 {(5 11700 |(5 0720 |4 )1.622 |4 11504
ar (001083 | (1001063 | (1011068 |(3 11072 [(10)1.063 | (10)1.068
Car [omnas {(10).063 |cioyt.068 {3 10,072 {(10y1.068 (1011088
o {00088 | (1001089 [(10)1.068 |(3)1.072 [(10)1.063 | (1011083
AT (101,068 [(U0)L.068 {(10)1.068 {(3 )1.072 [(10)0.088 {(10}1.083
B |09 [(5 0201 {5 10,218 (8 10,289 [(5 )1.162 | (4 0048
TR (o (oo (oo [aones (oo (unne
O {(10)1.068 | (1011063 |(10)1.063 |(10)1.063 | (2001088 |(10)1.063

----------

..........

----------

----------

(4 )1.480

----------

(4 )1.480

(10)1.0;3

(10)1.083

----------

----------

..........

----------

-~

(10)1.083

----------

(10)1.083

----------

__________

TABLO E.16:MOD-5 devresinde, 7 nolu barada ariza durumu ig¢in
ariza sonrasl bara gerilimlerinin en bliyilk deferleri
{(bara no) gerilim degeri]

- o e 2t e ke o 0 o T T o S o R 0 o o T O O Y e G A P O 7 O 0 O 0 e O

..........................................................

..........................................................

..........................................................

----------------------------------------------------------

----------------------------------------------------------

..........................................................

..........................................................

................................................................

.....
----------
..........
----------
----------
----------

----------

(10)1.161

..........
----------
..........
----------
- oo -

----------

{10)1.161

----------
----------
----------
..........
----------
----------

- g e om0

(10)1.179

-------

----------

----------
----------
----------
----------

(1011471

110)1.161

- -

(10)1.181

-
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TABLO E.17:MOD-5 devresinde, 8 nolu barada ariza durumu ic¢in
ariza sonrasl bara gerilimlerinin en bilylk deBerleri
{(bara no) gerilim deBeri]

..............................................................................................................

L I T o I T L B N B L e R B L e T T R
e I R L L B Ll Ty I Rl i T B T I

P T I LT o T Bl e T e B el L L LT L TR e R ]

JFT  {(10)1.138 (10)1.138 |(10)1.138 [(10)1.138 {(10)1.138 |(10)1.138 (30)1.138 (10)1.138 [(10)1.138

B T g e T T T I o ] LD TP - -

3¢ |(10)1.138 [(10)1.138 |(10)1.138 |(10)1.138 [(10)1.138 |(10)1.138 |(10)1.138 |(10)1.138 |(10)1.138

B T T . e g L L Ly [P L L E T R L b L

L e . e T I T T R B T e T

e R e T e Y DT R B e LT T ey B T

J S B S T T B e R T o B T Rl T R Bl b DL T T

-------------------------------------------------------------------------------------------------------------

TABLO E.18:MOD-5 devresinde, 9 nolu barada ariza durumu ig¢in
ariza sonrasl bara gerilimlerinin en bliylik deBerleri
[(bara no) gerilim deBeri]

o e 4 8 T AP S b A S o O A2 98 e Ot o 2 S+ 0 (8 D B N e A e P U L O O O Y S B Y OV 7 S P B T e 0 e

ARIZA CALISNA HORTALARI

3 B s e e
1 2 3 4 5 6 7 B 9

1P (8 )1.623 [(9 )1.681 |(9 )1.684 [(9 )1.683 |(B )1.634 [(8 )1.626 [(7 )1.580 |(7 )1.573 (7 )1.5T1

a9 {(10)1.121 [(10)1.121 |(10)1.120 [(10)1.120 (1031020 [(10)1.220 [(1001.121 [(a0)1.121 |(10)1.120

------------------------------------------------------------------------------ -

T [(10)1.120 |(10)1.121 [(10)1.121 }{10)1.121 {(10)1.121 [(10)1.121 {(10)1.121 }(10)1.121 |(10)1.121

[PRORONOEpIPRPHpS J . S e [T e B ] B P Y Ll E T TS R T LR T s R LD T F Ll

I [(10)1.121 [(10)1.121 [(10)1.121 |(10)1.121 [(10)1.121 {(10)1.121 f(10}1.121 {(10)1.121 |(10}1.121

---------------------------------

467 [(10)1.120 [(10)1.121 [{10)1.121 J(10)1.121 [(10)1.121 |(10)1.121 }{10}1.121 |(10)1.121 }(10)1.121

..................................................................................................

SFE |(7 11.164 [(9 11.203 [(5 11.205 |(9 )1.212 {(8 )1.170 {(7 )1.185 {(7 )1.135 {(10)1,133 {(10)1.10

L L S L R R B T P BT - - P B el LT T L

5P [(10)1.133 J(10)1.134 {(10)1.135 1(10)1.137 [(10)1.136 |(10)1.135 {(10)1.136 |(10)1.134 |(10)1.133

PURNISOUIPpIpIR [P TpT O U B Y el B TS E e P LD L L L e e T E LA L S D Ll E LD LRl el

-------------------------------------------------------------------------------------------------------------
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TABLO E.19:MOD-b5 devresinde, 10 nolu baradsa arizs durumu icin
ariza sonrasl bara gerilimlerinin en biyllk defierleri
[(bara no) gerilim deferi]

MRIIA CALISNA ORTALARI
71 E A —— T
1 2 3 1 5 § 1 ' g

............................ - -~

1P |(9 )1.025 |(9 )1.062 (8 )1.064 |(6 }1.081 |(9 )1.033 {(9 )1.027 |(10)1.008 |(10)1.008 |(10)1.008

-------------------------------------- -

20T [(10)1.000 |(5 }1.026 |(2 )1.033 J(3 )1.072 [(10)1.000 [(10)1.000 ;(10)1.005 {(10)1.005 }(10)1.005

--------------------------------- - - - B e b LU T TS [P e e

3T [(10)1.000 J(5 )1.026 1(2 )1.033 J(3 )1.072 {(10)1.000 |(10)1.000 |(10)1.008 |(10)1.005 |(10)1.005

B R e I T R R L T R T N b L T I T B Y it L L LTy

38 [(10)1.000 §(5 )1.025 ](2 )1.083 |(3 )1.072 [(10)1.000 {(10)1.000 |(10)1.005 }(10)1.005 [(10)1.005

...................................... Y BT T

4FT  1(10)1.000 |(5 )1.025 |(2 )1.033 [(3 )1.072 {(10)1.000 |{10)1.000 }{10)1.005 |(10)1.005 {(10)1.005

----------------------- - R L it T T B L Y

OFT |9 )1.026 {(9 )1.063 E; )1.065 |(6 )1.082 {(9 )1.034 |(8 )1.028 (10)0.998 {10)0.998 {(10)0.888

B b i E L T I PCOApIpl [FURRRY E DT e - R L LT

SF [(10)1.000 |(5 )1.025 {(2 )1.033 J(3 )1.072 [(10)1.000 }(10)1.000 {(10)1.005 |(10)1.005 }(10)1.005

------------------------------------------- R R T e —————

GFT (3 )0.874 1(3 )0.974 [(3 )0.986 }(3 )1.030 1(3 )0.936 1(3 )0.890 |(3 )0.843 |(3 )0.781 {{3 )0.713

oy 0 8 e o e O Tk O e P A Ot B O T B O e T T T G T ey O 0 o

TS ELE DT S B T L ) PPN

------------------------------

-
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EK F: MOD-6 devresi icin dizenlenmis ariza analizl sonuclara

O @ @@ ® ® ® ®© ® © ® ®

TS

MOD 6

TABLO F.1: MOD-6 devresinde dokuz ayri caligsma noktasi ig¢in
ariza dncesl bara gerilimleri

B)  |-meemmeeemmmmmmmmmemm e 4 - -




TABLO F.2: MOD-6 devresinde
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2 nolu barada ariza durumu icin
ariza akimlarinin en btiytlk deBerleri

- o

...........................
..................
------------------
...........................

------------------

! Hat akim (3-2)

! Ariza akim {2)
| W

I | Bat akam (1-2)

e E e

! Hat akimy (3-2)

i

...........................
---------------------------
..................

Bat akim1 {1-2)

..................

Hat akim (3-2)

in |

[}
[}

CALIGHA NOKTALARI

- o e O O 2 O e e o

1 8

53 336 | 58.818 |

598.523} 61.500 | 56.

]
i

379 | 54.113

51.224 { 48.718 |

--------

56.230; 56.433 | 3.

234 | 50.805 |

48.103 | 45.401 |

------

3.370 1 3.346 §

---------

3.341)

ERR Y I B

nyt oLmy

3.505 ) 3.385 ) 3.385 )

-

11. 810 i 52, 789 | 53.422 55.218 | 50.

601 | 48.567 |

45.974 | 43.726 |

- -

1 49, 185 L 49.864) 51.847 | 47.205 | 45.018 | 42.626

10.191 |

---------------------------

3.604 } 3.604} 3.604

3.604 § 3.604 | 3.604 |

3.604 §

-------------- -

52 189 | 53.422] §5.2718 | 50.

601 | 48.567 |

45.974 | 43.726 | 42.850

_____

49 185 | 49.864] 51.847 |

-----------------------------

11.

205 | 45 018

42 626 | 40.181 } 39.346

.604 { 3.604 }

| 45.914 |

3.604 | 3.604 | 3.604 |

43.726 | 42.950 |

............................

----------

{ 42.626 | 40.191 | 38.346 |

-------------------------------

-

604 1 5,604 }

-----------------

3.604 ) 3.604 ) 3.604 ]}

-----------------------------------

1 53.422} 55.278 | 50.

601 | 48.567

{ 45.974 |

43.726 | 42,959

.......

44.265 | 49.185 | 49.064] 51.847

-

| 47,205 | 45.018 } 42.626 | 40.181 |

39.346 |

----------------------------

{3

- -

B604 ) 3.604 ¢

3.604 |

-------------------

...............

! Ariza akim (2)
T

51 1 Hat akima (1-2)

..................
------------------
..................

! Bat akima (3-2)

{ 64.6531 66.898 | 61.238 | 58. 777 { 55.639 | 52.918 | 51. 9?9 i

---------------------------------

-

3.130 |

3. 181‘ 3. 133 B

3.7 )

———e- -

| 49.782 | 48.768 |

ot e

j.a21 ) s.218f 3.218 ¢

{

-------------------------------

{ 59.480} 61.555 |

56.346 | 54.082 |

51.195 | 48.691 | 47.827 |

56.693] 57.847

19.328 | 54.763 |

§2.

L)

------

50.248 |

--------

44.824 | 43.892 |

47.685 |

4.007 } 3.821) 3.8%7

L s 879 ]

3.752 | 3.838 % 3.82% |
]

...........

| 48.185 |

-------

15.864] 51.847 |

| 52,788 | 53.422} 55.278 | 50.601 }

48. 567

----- I

45,974 | 43.726 | 42.950 |

47.205 | 45,018 |

3.604 § 3.604} 3.604 }

-----

42,626 | 40.181 |

...................................



CALISMA NOXTALARI

TABLO F.3: MOD-6 devresinde
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3 nolu barada ariza durumu icin
ariza akimlarinin en bliyUk degerleri

T
1]
)
]

2 13

LI O I

—

T 8 18

-

8.059 | 8.120

8.301 % T1.7122 } 7.821 |

6.524 1 6.464!

6.868 } 6.136 | 5.680 !

1.146 | 6.935 | 6.863

b.424 ) 4.503 |

ol
.

-y
o
oo

1.809 | 2.080 ; 2.006 !

2.28) |

..................

28 | Hat akum (2-3)

------------------

! Hat akim1 (4-3)

-----

17.998 | 16.743 } 16.319 | 15.404 | 15.036 | 14.680

--------------------

--------------------------

-----

13.660 | 12.437 | 11.861

| 11,230 | 10.588 | 10.366

.51 451

L5101 451 45U

1 Ariza skim (3)
i

T | Hat akien (2-3)

! Bat akim1 (4-3)

-

------

16.176 } 17.472 | 17.605}

-

......

17.998 | 16.743 { 16.310 | 15.404 | 15.036 } 14.880

-

-

13.660 | 12.437 | 11.861 } 11.230 | 10.589 { 10.368 |

L b L T e L

17.906 | 16.743 | 16.319 | 15.494 | 15.036 | 14.880

- o e O e e e e o e o

13.660 | 12.437 | 11.861 | 11.230 | 10.588 { 10.366

.51 4.514 |

4514 ) 4514 ) 45U

-------------------------

4514 ] 451 ) 4.5

1,514 |

.....

.51} 45U

-

— —— - " - ————— —— _— WP e . —— - - e . = ——— ——————— ——

...................

------------------

---------------------------

16.176 | 17.472 } 17.605)

———— .-

17.998 | 16.743 | 16.319 } 15.484 | 15.086 | 14.880 |

------------------------

-

13.660 | 12.437 } 11.861 } 11.230 | 10.589 | 10.366 |

4.514}

10.715 | 18.340 | 17.6876 | 16.973 | 16.470 | 16.289

-

£.514 1 4514 %

4514 ] 4514 45U

-

...................

i
i
i
i
2
3
=
:
i
I
=
=
TR R TR AT
b
;
:
]
i
|
i
i
i
i
i

14.994 | 18.702 § 13,092 | 12.428 | 11.666 | 11.368

-

------

! Hat akimy (4-3)

-

! Arisa akim (3)

------------------

18.013 | 19.456 } 19.604;

4,809 1 47871 4.981 )

4,757 | 4840 ) 4,920

20.042 | 18.644 | 18.173 | 17.254 | 16.743 | 16.569

13.035 | 14.437 | 14.711]

15.340 | 14.028 | 13.338 | 12.737 | 11.972 | 11.6M4

- oy o e e 0 e O
------------------
------------------

! Bat akima {4-9)

...........................

4.857 1 4.813 |

4.900 | 4.770 | 4.807 } 4.046

..........................

17.996 | 16.743 | 16.319 | 15.484 | 15.006 | 14.8080

..........................

4.514 |

4.514 |

4.514 | 4.514

—— . SR Gm e - - A - G - -

-

------



TABLO F.4: MOD-6 devresinde

- 110 -

4 nolu barada ariza durumu icin

ariza akimlarinin en bllybk deBerlerl

---------------------------

! Ar1za akim (1)
]

-------

———

131 f Hat akima (3-4)
| Bat akm (5-4) |
"'""'g'i}l;;";il;l’Zii"
ML Rt sk ()

------------------

Eat akia (3-4)

I A A I A D T T A A S B B
vt cm o anccararer e e, a—m e —————

8.364 1 9.110 ) 9.185} 9.444 ) B.726 | 8.456 | 8.014 | 7.7T19} 7.618

6.728 | 7.683 | 7.859 6.%38 { 7.457 | 6.618 | 6.600 ; 5.983 | 5.763

1.503) 1.626 | 1.822 } 1.713 | 2.021} 1.924 ) 1.880

22.7611 23.318 } 21.601 | 20.933 | 18.838 | 18.108 |}

......

18.858

| 18.721} 19.466 | 17.723 | 16.802 | 16.004 | 15.080 } 14.772

4.086} 4.086 | 4.086

4.006 | 4.086 ) 4.086 | 4.086

-

20.933 | 19.838 | 19.108 | 18.858

{ 22,552 | 22.761} 28.978 | 21.601

i

15 619 | 18.466 |

- A ——— ——— " ————— M e -

16,721} 19.466 | 17.723 | 16.902 | 16.004 | 15.088 | 14.772 |
i

i
{ Hat akim (B-4)

...........................

- - -

|
4,086 | 4.086} 4.086  4.086 ) 4.086 | 4.086 ) 4.086 | 4.086 }

...........................

- - -

20.933 | 19.838 | 19.108 | lB 858

121,601 §

------------------

! Bat akim {5-4)

--------------------------- -

o et s 1) § 10010 1 IO € 187201 10488 1 11020 § 16,002 1 18,080 1 16,000 1 14, m
E-i;i‘;il;l-iitii—-5—-ij5§§-E----653—:-—1'658:--3.oas VOB ! 4086 4005 | 4.086 1 4085
-—~_--'-;-i;1;; sk (4) -gniﬁj;os 92,852 1 22,761} 23.378 | 20.501 } 20.933 | 19,838 | 19.103-5-55:555-5
n {ﬂfﬁﬁ:ﬁ]{?16ms'n]w 1{nv1sus'u1n'1sw2:wmu:igﬁs:uﬁﬁ}
i-i;;‘;il;;*Eizii--E--;-5§§_:--i-iii‘:--iniiéi--iui;s {0086 | .00 | 40061 4.086 ! 4.oss.§
-NMTE;E;mﬁﬁﬂT;FEEEJE& 2019 | nm:nm:mm:wm}
1 g'i;i-;;;;;-Eizii--i-ii-ii%-‘-ii-EIQ- 20,5011 20.450 | 19.583 | 18. 630 4 1012 1 16.604 1 16.20 i
i-i;l';il;lﬁiinii-—E'-ZO}QQ-E- L5200 A2 L3617 43201 44020 42807 43621 4446 ;
--------E-;rlza sk (4) i 20,056 1 25.113 | 26.346¢ 26.02 1 24,054 § 23.310 | 22.00 | 21,276 § 21.000 E
5!gmihu)ﬁﬁsumzhwﬁﬁuuummuwMHMMMMd
| Hat sk (5-4) E LS LS63 ! AATS, L3881 A.3031 44310 42080 4388 ) 4418 ;
T hrum ki (4) ! 20105 § 22,852 1 22,1611 23,978 § 20,601 § 20,838 | 19,838  19.108 | 10.058 |
6t i-i;;_;i1;1-15-33--§-iijiii’i-iijiéé_i-ii:?il: 19.466 ¢ 17,123 1 16.902 1 16,004 { 15.089 § 14.172
|
!

---------------------------

! 4.086 ) 4.086 1 4.086 ) 4.086 ) 4.086 | 4.086

- e e 2 o o e e



-----------

TABLO F.5: MOD-86 devresinde

---------------------------

...........................

---------------------------

...........................

3F

...........................

...........................

...........................

...........................

- 111 -

5 nolu barada ariza durumu ic¢in
ariza akimlarainin en bliyUOk deBerleri

i
I } L T T T I D R A ;
{ Ariza akm (5) l--;?ilﬁ ! 5.460 ) 5.489) 5.578 | 5.243 | 5.148 | 4.908 | 4.80;~E LM é
:~i;;—;;;;;-ii:;;- E 3.0;8 | 3.665 | 3.185;--;ti24 {36281 3.200 % 3189 2.702 % 2.531 g
}-i;;n;;;;;-iézgi’ § 2. 099-:- 1.881 | 1.816} 5.017 {22 2.13i-E--2.429 i 2.6 2.018 ;
{ driza sk (b) E-i;-gé;--’i;-;i;-: 14.402] 14.726 | 13.841 § 13.;;i g 12.95; } 12.691 | 12.601-§
E-i;;-;i;;;-Z;:;;- % 8. 152-' §.058 | 9-165‘ 9.;48 1 8.683 ¢} 8.201 E 7.850 | T1.402 | 1.246-;
Bt sk (66 | B005 1 5.085 | S0 5.5 1 S50 B 1 S99 | 5.5 1 588 |
| Ariza akim (5) g-i;:;UT 14.413 | 14.482:-ii-;26 13.841 l;:;;i-i 12.958 | 12.681 } 12.;61-2
ot sk (01 0021 0061 0083 05080 B80S L R8I LASDL LA Tk
i-i;i-;ii;l—EE 5) E—-;:;;5 | ;~355 i 5.355) 5.3;;-5--5.355 ! 5.3;; i 5. 365 | 5.355 | 5.355-§
| Ariza akim () 2-13.501 --14 413 | 144028 1. 72;-: 13.841 | 13.581 | 12 950 12.691 | 12.601 %
}-i;;h;i;;;~ii-;;--g_-;j;;é-i 9.058 | 9.183} 9 548 | 68.683 | 8.201 2 1 ﬂba-i-‘I 021 1.246 i
}-i;;-;;;;;-i;-;;ﬁ-E--;-;;;-: 5. 35; {5 355‘ 5 35 1 5.385 1 5.35% %-‘6 365 1 5.356 ¢ s.ass-é
drun sk (5§ 10500 14413 04 10726 1 10,801 1 10,60 1 12050 10,081 1 1,01 |
bt skms (1) 0 L LI AN L BN L AL T ) LAY L
{-i;;~;i;;;-2;:;;- E 5 35;~:-—;.355 ! 5.355) 5.355 ) 5,385 5.356 % 5.358 ) 5.385 % . 355-§
i dr1za akm () i-iitigi-'-i; 855 | 15 ;;i:-iﬁ.lﬂs {15,225 | 14.951 | 14.254 | 13.961 | 13.861 E
i sk (5] § R0 1 00201 ILUSL IS0 1 BT LRI L LS| 00 L RO |
| Hat akim1 (6-5) E— 5.875-E--; 917 | 5-;;gi-—5.?55 :--5.115 | 5:;6;-E-_;:;16 | 5,757 | b5.840 ;
| Ariza akum (5) ghiijiii-i'iijisu ! lﬁji;;E-IB.SSB V15,412 ) 15,195 | 14.420 § 14132 ) 14.6;;-!
ho abn (581 | 0.0 1 10,07 10001 0003 ML 0L RIS 1 0B 1 b2 |
Mot okn (6-9) | 50001 S.0TL{ BN S0 [ S| SM1L ST0L ST o |
| Ariza akun () é 13. 507~‘ u. 413-:-14 49;:-14 726 § 13.841 | 13.581 | 12.850 | 12.681 | 12.801 g

}-i;;-;;;;;-Z;:;;~ E-_;-152 '--;-8;0 | 9. 183l 9. 5;;-~--;.693 | 0-;;i DoT.850 1 7402 1. 248

i
i

! Hat akimi (§-5)

-..--.-—..-.-

------
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TABLO F.6: MOD-6 devresinde 6 nolu barada ariza durumu ic¢in

ariza akimlarinin en bUyUk deferleri

...................

ARIZA TIPLERE smmmsoemmsesmmemeoo o
A D D T D R A R R B A
i Ariza akim (6) | 4.484 } 4.688 f 47017 4738 ) 4535} 4497} 4333 ) 423 ) 42D
11 E-i;;-;llll (5:;3-- 1.806 } 2.242 ) 2.357} 2672} 2.38 L.047 ) 1.887 } L.BB1 ) 1.1
; Bat ;;lll (71-6) 2.751 V2401 ) 2.520% 2.606 % 2.826 § 2.147 } 3.047 ) 2.975 } 2.8%0
‘-----‘-;-;;;;;-;i;;;-l;;-- 13.140 | 13.740 | 13.776} 13.884 } 13.201 | 13.178 E 12.699 | 12.581 | 12.541
| Bat ks ) 5.3;; { 5.983 } 6.076) 6.317 } 5.752 % 5.485 % 5.104 | 4.387 } 4.704

AT | Bt akim (5-6)

1= ———— -

)
i

-------------------------------

t Ariza akim {6)
]

13.140 | 15,740 | 13,776} 13.884 | 13,201 | 13.178 | 12.689 | 12.981 | 12.541

- i e o e e B 8 e

I = e~ ~ =~

3BT | Hat akm (5-6)

5.304 | 5.983 | 6.076} 6.317 ) 5.152 % S5.485 % O5.184 { 4.897 | 4.7

THT L TUT Y LMY LM} LT LMY TMT v T

----------------------------- -

13.140 | 13.740 | 13.776} 13.884 | 13.281 | 13.178 | 12.699 | 12.581 | 12.541

- - -

5.384 | 5.983 | 6.076) 6.317 | 5.752 1 B5.485 | 5.184 | 4.887 | 4794

THT ) 1T L oty ot v ey v e

|
!
i
i
i
]
}
:
t
i
1
i
1
:
}
=..
DBabakun (7-6) | LT LT LT LMIL LI LMY LMY LM
i
:
i
i
i
i
]
{
i
|
I
t
1
i
)
[}
!
[}
I

------------------

i
|
i
i
i
|
i
i
!
!
|
|
|
l
1.1 |
|
i
i
t
i
!
{
i
|
i
i
i
|
1
1
i
!
i
i

-----

----------------------

| Ariza akim1 (6) | 14.478

5.304 { 5.803 | 6.0760 6.317 51521 5.485 1 5.194 ) 4.807 1 4.784
LU LT LT T MY MY T LTy Lt :
u E 15.138 %-15.1195 15.208 | 14.645 | 14.520 | 13.992 | 13.862 } 13.01;-2
SPT | Bat akimi (5-6) § 5.048 | 6.570 | 6.727} 7.035 % 6.459} 6.12 | 5.88 | 5.62 | 5.3

..................

! Hat akamy (7-6) | 8.622 % 6.562 ) 8.479) 8.308 | 8.388 ) 8.44 | 8.32 | 8.0

.................. - - . -

!

-
bt |
!

z

{ Ariza akimn (6) ) 14.632 | 15.300 | 15,340} 15.461 | 14.801 } 14.675 | 14.141 | 14.000 | 13.965

} e mc e me————— | 1.

1 Hat akima (5-6)

6.040 | 6.665 | 6.831) 7.148 ) 6.570 % 6.224} 6.001 ) G5.620 % 5.418 |

-----------

8.602 ! 6.645 ) 8.556) 8.468 | 8.424 ) §.513 1 8.380 { 8.468 | 8.5%9 |

!

.79 |

on

ragy

-8
——— - —— -

=3

I

o

oy

-

-

1

——

T

o

——

TUTY TUT ) LU LYY rMT ) TuMT Y LM LT

1
{

1
{
=
[}
‘ |
1
{drasa sk (6) | 19.140 § 13,740 § 13.776) 13,884 | 13201 { 13178 | 12.609 | 12,581 { 12.541 |
]
i
=
1
1

1.147 |

[}

..............

[}
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TABLO F.7: MOD-6 devresinde T nolu barada ariza durumu ig¢in

........

.....................

ariza akimlarinin en bUyUk deferleri

CALYSHA NOKTALARI

------------

........................... : 2 .

]

1

]

I

O T T A R Y D T D A R R A T A
4

i

POA433 | 4674 4,681} 4,742 ) 4505 1 4451 ) 4.260 ) 4.212 ) 4.183
' :

2,035} 2.500 | 2.618f 2.843 | 2.558 } 2.178 } 2.207 | 1.751 | 1.B69

241 ) 2,218 2.250F 2.30 | 2.552 ) 2.460 | 2,765 | 2.690 | 2.664

-----------

A D . —— ——— T —— - — R D MR - —— G d—— ———

| Bat akumy (6-7) | 6.243 ) 6.837 | 7.032 7.312 | 6.657 ) 6.349 | 6.012 | 5.668 } 5.M

}
i

! Hat akim1 {8-7)

i

|

{

! -

{ Ariza akmmy (7) | 12.787 | 13.481 | 13.530] 13.678 | 12.994 | 12.838 | 12.312 | 12.148 | 12.083

1

; N

i

E

o

6.544 | 6.544 ) 6.5447 6.544 ) 6544 ) 6.044 [ 6.044 ] 6.544 ] 6.M

| Araza akamy (7) | 12,787 | 13.481 | 13.530} 13.678 | 12.894 | 12,830 | 12.312 } 12.148 | 12.083

{---- ——— -

I

i

-

{ Hat akamy (6-7) | 6.243 | 6.937 ) 7.032} 7.312} 6.657 } 6.340 | 6.002 ) 5.668 | 5.549

] .

i

[}

t

-----------

6.544 | 6.544 ) 6.544) 6.544 1 6.544 ) 6.544 ) 6.544 ) 6.544 1} 6.544

| Ariza akamy (7) | 12.767 | 13.481 | 13.530) 13.676 | 12.994 | 12.838 | 12.312 | 12,148 | 12.083

|
1
6.243 | 6.837 ) 7.032) T.%12) 6.657 } 6.349 ) 6.012 ) 5.668 | 5.549 |

— —

.........

-------

------------------

¥ E Bat akim (6-7) i
E-i;;-;;;ll (8-7)--§ 6.5;; i 6.544 § 6.;;;E-~;.644 i 6.540 ] 6.544 ) 6.544 ) 6.544 ) 6.544
5-;;1sa akm (7) -i 12,787 | 13.481 | 13.530) 13.678 | 12,904 | 12.838 | 12.312 | 12.148 | 12.083 |
) E—i;;_;;;;;-E;-T) --;.243 | 6.837 7.65;E--1.312 ' ;:651 | 6.0} 6.012 5.668 {--55549 :

1
1
|
| Bat akamy (8-7) | 6.544 ) G.544 ) 6.544) 65440 65040 6544 65441 6.544 1 6.5M
[}
]
[}
|

Ariza akima (7) | 14.086 | 14.850 | 14.905) 15.067 | 14.314 | 14.143 | 13.563 | 13.382 | 13.322

6.699 ! 7.625 { 7.788) 8.148 ) 7.475} 7.000 | 6.811 ) 6.386 } 6.1

--------

]
]
|
i
Hat akama (8-7) | T.179 ) 7.217 ) 7.137) 7.087 % 7.008} 7.089 } 6.980 | 7V.060 } 7.142
]
i
|
|

14.239 1 15.011 } 15.067) 15.231  14.470 | 14.287 | 13.710 | 19.528 | 13.466

b rcvcmnanarr e — e, - ———m——— .

---------------------

Hat akiny (6-7) | 6.876 ) 7.706 | 7.886) 8.244 | 7.566 | 1.175 | 6.900 ) 6.468 | 6.248

----- .

Bat akama (8-7) | 7.212 ) 71.316 ) 7.226) V.137 ) 7.082 ) 7V.182 ) 7.048 1} 7.138 ) 7.228

| Ariza akam (7) | 12.787 | 13.481 | 13.530} 13.678 | 12,904 | 12.839 | 12.312 | 12.148 | 12.083

i
i
-
| Bat akamy (6-7) | 6.243 | 6.837 ) 7.032) 7.312 1 6.657 ) 6.30 ) 6.012 7 5.668 | 5.549
]
|
|

S G G R S G G —— S - > -

! Hat akima (8-T)

- -

6.544 | 6.544 ) 6.544) 6.544 ) 6.544 7 6.544 ) 6.544 ) 6.544 ) 6.544 ]
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TABLO F.8: MOD-6 devresinde 8 nolu barada ariza durumu icin
ariza akimlarinin en bUyUk deBerleri

: z CALIGHA NORTALART
{ AREDN TAPLERS !
| TR
! !
L fdrum i (0 ] S0D S L BT BN B L S0 1 S.EY B Y b
§ 10 E'i;t sk (1-) g 148 ) 189} 2000 2.1 | 2.00 | 1.6 ! 112 } 120 | 1.08
@t s (s-ii-'g 309 1 LI0 L 301 S.04 1 406 | 401 ¢ 421 ! 423 | 421
é--—-----%-;;;;;—;i;ll (8) § 16,167 § 15,669 | 16.692) 15,758 | 15250 15,190 | 14.760 { 14.688 | 14.665
§ ot s-i;;-;i;;luf;zii--g 152 ) 5.0 ! 5.090 5.9 % 482 ! A58 | 435 ] 410 ! 4.02
§ | Bat akum (9-8) {1085 | 10.65 § 10.65 | 10.65 § 10.65 | 10.65 1065 | 10.65 | 10.65
§—--‘----%-i;1;;';i1-1 (8) E-i;j167 {15,660 1 15,6921 15.750 | 16.258 § 16,190 § 14.160 | 14688 } 14.66
E 3 ini;;-;i;;;-fv-a) i 52 ) 500 1 5.090 5.8 1 482 | 480 § 435 | 400 | 4.0
i fﬂ:ﬁﬁ:ﬁlf}?y& L1065 1 10.65 1 10.65 §10.65 1 10.65 { 10.65 | 10.66 {1065
§_---—ﬁ--g-i;;;;-;i;;1~I§;--§Oiijié;-i-i;jsss | 15,6921 15,158 | 15.259 | 16.180 | 14.760 | 14,689 | 14.665
% " g-i;;-;i;ll (1-8) E"-4.5z D502 1 5001 520 1 A82 L A58 ! A5 | 400 | 402
i E~i;i~;i1;1~[§:§;--g-iﬁféi--: 10.65 110651 10.65 { 10.65 | 10.65 | 10.65 { 10.65 | 10.65
[ R [}
| drum abmn (0) 15067 11660 1 16,6020 16150 1250 1.100 § 14760 § 0400 | 2488
% n gdi;t st (1-8) § 0520 502 ) 5.08% 65.20 ) 482 ) A58 ! 435 | 400 | 4.02
b e
L Umtalm () {1065 11085 110851 1085 11085 11085 11085 11065 | 106
E--h-‘-’-g-;;;;;-;;;;l (a)'-i {6.702 1 17255 | 17.278) 17.353 § 16.808 } 16727 | 16.254 | 16.175 } 16.148
Eﬂrgnnﬁuxﬁﬁﬂgiw"?&m LS50 5.42 1 5.4 ! 6.45 | 498 | 4.68 | 448
E | Bat akans (6-8) § 169 | 1073 | 10.65 | 1157 § 1053 11061 | 1049 1057 | 1065
| (o ks (8) E-iéjiiﬁ-z 17449 | 174740 17548 | 16.992 | 16.915 | 16.436 | 16.357 | 16390
K §~i;§-;il;l_(1-a) f- 5.05 | 596 1 5711 5.98 § .51 1 5.1 § 5.0 | 471 | 459
% | Bt akum (3-0) gniijii U108 0 1010 §1LT0 1 ALEE LTS | 1062 | 1070 | 11.80
E--- g-i;l;; sk (8) §-15.1sv { 15,669  15.692} 15.750 | 15.268 | 15.180 | 10.760 | 14.609 | 14.665
% 0! Bat sk (1-8) §--i:52 D502 ) B.0BY 528 | 482 1 480 | 435 | 400 | 402
! S 1065 ! 10.65 1 10.65 1 10.65 1 10.65 ! 10.65 | 10.65 | 10.65 | 10.65
,

...... 1 ———

1
——— ——— —— . —Y NS M ——— o —— -t G e S S G S - ——— —— 1 A —— —— A G - ——— D - . - S o G G G GRSt o




TABLO F.9: MOD-6 devresinde
ariza akimlaraini

- 115 -

9 nolu barada ariza durumu icin
n en bUyUk deBerleril

- -

ARITA THPLERS T

CALISMA NORTALARI

LEN Y T A D R R A B A B A

.....

! Ar1sa akm (8)

------------------

1 | Hat aklll (8-9) 0.962 { 1.323 |

| 10.040} 10.046 | 0.924 | 9.818 } 9.803 } 9.796 | 9.794

1. 454' 1.789 | 1.041 f 11351 1,346} 0.851 ) 0.601

1 '] aklll {10-9) } 8.009 } 5.760 |

8. 770‘ 8.797 | 9.034 } 0.008 | 8.212 } 9.247 |

- -J
o d
b
=0

----------------------------------

! Ariza akim (9) i31973 32.365 }

32.872) 32.382 | 91.960 | 31.970 | 31,607 | 31.587 | 31.580

----------

211 | Hat akim (8-9) ! 3.684 | 3.027 |

—

3.901) 4.138 7 3.760 1 3.504 ) 3.403 ) 3.208 } .41

-

1
{ Hat akam (10- 9) i 28 439 | 28.439 |

--------------------------- Ll

28 439} 28.430 | 26.439 | 26.439 | 28.430 | 28.439 | 20.438

! Ar1za akm (8) l 81 973 | 32,365 !

32.972) 32.362 | 31.999 | 31.979 | 31.607 | 31.587 | 31.580

-

l 'f
I | Hat akim (8-9) A e
] !

3.081) 4.130 % 3.760 1 3.504 % 3403} 3.200 % .14

- s o > 0 U s o o o e a0

[}
! Arxza allll (8) | 31.973 | 32.365 | 3i. 372‘ 32.392 } 31 B85 } 31, 979 | 31.607 } d1.581 } 31.580

b} ] 5 Hat akin1 (8-9) 3.584 } 3.821 }

3.981) 4.139 % 3.769 | 3.584 | 3.403 | 3.208 } 3.1l

------------------

| Hat akimi (10-9) } 20.439 | 28.439 | 28.439) 20.438 | 28.439 | 20.439 | 28.430 | 20.439 | 28.439

| Ar1za akim (8) } 31.973 | 82.365 | 32.372) 32.392 | 31.989 | 31.979 | 31.607 } 31.587 | 31.580

l ......... S -

{17 | Hat akama (8-9) | 3.534 | 3.821 %

3.081) 4.139 ) 3.768 | 3.504 ) 3.403 | 3.200 } 3.141

| Hat akimy (10-8) | 28. 439 | 28.438 } 28, 430' 28.438 | 28.430 | 28.438 | 28.438 | 28.438 | 28.438

................

l
35. 274 { 35.707 | 35.715) 35.737 | 35.304 | 35.281 | 34.871 | 34.848 | 34.841

]
i
1
i
S¥T | Hat akuma (8-8) | 3.921} 4.31b-|
I

| SO, PION ———

- -

INIIINNE 664 4,302 ) 4.062 1 3.947 ) J.684 ) 3. 52

! Hat akum (10- 0) § 31,045 1 91,08 |

B
. 302‘ 31,219 | 31,179 | 31.262 | 31.140 | 31 223 ) 3. 308

0 o § Y e

I Ar1za akim (§) . 85 603 | 36.041 }

36.048) 36.070 | 95.633 | 36.611 } 35.186 | 35.173 | 35,166

.......................

58 | Hat akim: (8-9) : 3.885 1 4.8 )

4.402) 4706 ) 435 ) 4.101% 3.981) 3.724 ) 3.562

i
| Hat akim (10- 9) . 31 658 | 31 102 |

$1.612} 31.522 | 31.478 | 31.568 | 31.434 | 31.524 | 31.618

..................... -

| 82.372) 32.302 | 91.999 | 31.970 | 31.607 | 31.587 | 31.580

3.981) 4,138} 3.769 1 3.504 ) 3.403 ) 3.208 } 3.141

{
{ Hat akima (10-8) 2 20.439 | 28.439 |

26.439] 26,439 | 26.430 | 20.439 | 28.439 | 20.430 | 28.438

——

—-.—_.-.—-.—-.----»-.—-._..--._-—-._-—-.—-__.—-—a-—-._.._-—-._-.—-._-.-m.__._.-—-n—-.-.—-._-.--_----.-.-—.__.-—.-»—-—-.-..—-»—--._-._-
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TABLO F.10: MOD-6 devresinde 10 nolu barada ariza durumu
ariza akimlarinin en bUyUk deBerleri

------- -———

igcin

CALISEA NOXTALARI

i i

! ABIZA TPLBR ! --
! S A A A O B I R T B
1 [}

-----------------------------------

! -
i Ar1za akim (10) } 8.421 ) 8.585 | 8.600} 8.615 ) 8.441) 8.426 1 8.267 ) 8.252 }

............ -~ -

t

1

[}

i

i 1R | Hat akim (§- 10) 1.31 ) 1.6 | 1,80} 2.10 | 1.82 | 1.45 | LT | L1} |
] .

] {

i { Bat akim (11- 10)' 7.16 | 6.85 | 6.96} 6.98 } 7.08 | V.16 | 7.38 | 7.3 |
1

| driza akim (10) | ! 20.774 | 21.204 | 21.216} 21.252 | 20.823 | 20.786 } 20.384 } 20.356 |

1

I

1

I

{ 21T | Hat akam (8-10) | | 3.87 ) 430 | 4361 453 | 413 | S04} T8} 361 )
3

!

i | Hat akim1 (11- IO)I 16.90 | 16.90 | 16.80 | 16.90 | 16.00 | 16.80 } 16.80 |} 16.80 |
1

B L L L T T N L L L T

Arlaa akima (10) | 20 174 | 21.204 | 21,216} 21.252 | 20.823 | 20.786 } 20.384 | 20.366 |

-— -

Hat sk (8-10) | 3.87 | 4.30 | 4361 4.53 | 413 | 344 | M3 | 3.5 |

o Y —

Bat sk (11- 10)' 16.60 | 16.90 | 16.80 | 16.90 | 16.90 | 16.80 } 16.80 |} 16.90 |

- - - - ——
Cap
b}
8

- __4-_._- -

16.90

..................... ————

{ Ar1za akim (10) 20 T4 | 21,204 | 21,216} 21.252 | 20.823 | 20.786 | 20.394 } 20.356 |

20.343

--------------------------------

i

L e e ------------------_-------_-_

|

]

'

1 l

{ 3 | Bat akum (8- 10) | .87 | 430 ) 436 453 | 413 1 384} 3T 381
!

]

] { Bat akima (11- 10). 16.90 | 16.90 } 16.90 | 16.90 } 16.90 | 16.80 | 16.90 |} 16.80 |

16.90

H Arlza akin1 (10) | ' 20.774 | 21.204 | 21.216} 21.252 | 20.823 | 20.786 | 20.384 | 20.356 |

—— ____l

20.343

Hat akiny (8-10) | 3.87 .} 430 | A.36 % 453 ) 413 ) a4} M} A1 |
[}

3.4

- —— ————

1
Hat aklll {11 10)} 16.80 | 16.80 | 16.90 | 16.90 | 16.80 |} 16.80 | 16.90 | 16.80 }

| J—.

16.90

i Arlza aklll (10) | | 22.822 | 23.295 | 23.308) 23.346 | 22.877 | 22.836 | 22.406 | 22.364 |

22.350

----------- - _————

]
134 ; Bat aklll (9- 10) £30 0 4T3 ) AT B0 L ATL L A5 ) AN L 08 |
'
i
| Hat aklll (11- 10)2 18.52 ) 18.55 | 18.47 | 18.40 } 18.36 | 18.44 | 18.32 | 18.40 |

18.48

Ariza akim1 (10) } 23.133 | 23.611 | 23.625) 23.665 | 23.188 | 23.146 | 22.710 } 22.668 |

22.854

3.88

[}
}
E !
5% | Hat atlll (8-10) | 4.32 | 475 ) 489 5.13 ) 47 | 447 | A3} 405 |
' -
i Hat aklll (11- 10)' 18.82 | 18.87 | 18.78 } 18.69 | 18.64 1} 18.73 | 18.60 |} 18.69 |

18.18

i Arlza aklll (10) 20 174 | 21,204 | 21,216} 21.252 | 20.823 | 20.786 | 20.384 | 20.356 |

20.543

..................

l
6FY | Hat akim (8- 10) | 3.87 L 430 ) 4360 453 ) 413 ) 3} AR} O3B0 |

3.4

i

| Hat akim (11-10){ 16.90 | 16.90 | 16.80 | 16.80 | 16.80 } 16.90 } 16.80 | 16.80

| 16.90

- —— . W M, GVER G WP M S S .S —— . —— A W AR . R e e - SRS TR GG R e SN e e S A MR G ET EYED A = - - AR M = e S Om e S G
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TABLO F.11:MOD-6 devresinde, 2 nolu barada ariza durumu ic¢in
ariza sonrasl bara gerllimlerinin en bliytlk degerleri
[(bara no) gerilim degeri]

ARTZA CALIGNA NOKTALARI

1 2 3 4 5 6 1 8 ]

------------------

1FT |(10)1.000 [(2 )1.106 EZ }1.120 |(2 }1.158 |(2 }1.060 [(4 }1.018 |(10)0.984 |(9 )0.9901 (9 )0.981

.................. - - -

28T [(9 )1.002 [(4 )1.046 |(4 )1.056 {(2 )1.081 (B }1.003 |(B )1.002 |(D )0.880 |(9 )0.980 |(9 )0.980

............................ -

IPT 1(9 )1.002 |(4 )1.046 |(4 )1.056 [(2 )1.081 [(5 )1.003 |(® )1.002 |(9 )0.990 |(9 }0.880 |(9 )0.880

-------- ———— ———— - -

3  [(8)1.002 [(4 )1.046 |(4 )1.056 |{2 )1.081 |(9 }1.003 {(9 )1.002 |(9 )0.990 |(D )0.880 |(® )0.980

---------------------------- -

APT 1(9)1.002 1(4 )1.046 [(4 )1.056 [(2 )1.081 [(9 )1.003 [(® }1.002 |(9 )1.002 [(9 )0.880 |(9 )0.9%0

........

SET  [(9 )0.906 E; )1.008

-------- s | -

5% 1(9 )1.002 |(4 )1.046 |(4 )1.056 {(2 )1.081 |(9 )1.003 [(9 }1.002 |(9 )0.980 [(§ )0.990 (8 )0.980

-------- - -

6FT (9 )0.882 ED )0.882 [(9 )0.882 (8 )0.882 (9 )0.8682 (D )0.882 |(8 )0.882 (5 )0.882 (8 )0.882

———

(6 )1.008 |(9 )1.008 29 )0.987 1(9 )0.887 [(9 )0.985 |(8 }0.9885 [(2 )0.985

- -

TABLO F.12:MOD-6 devresinde, 3 nolu barada ariza durumu ig¢in
ariza sonrasl bara gerilimlerinin en biiytik deferleri
[(bara no) gerilim deBeri]

________ ————

ARTZA CALISHA NOKTALARI

1 2 3 4 b 6 1 8 )

........ -

1PT [(3 )1.488 |(3 )1.608 E; )1.621 [{3 )1.657 {(3 }1.541 [(3 )1.502 [(3 )}1.426 |(3 )1.384 |(3 )1.370

--------

T (8 )1.002 El )1.046 {(4 )1.056 |(2 )1.081 [(9 )1.003 |(8 )1.002 [(8 )0.890 {(9 )0.880 [(9 )0.880

-------- - -

3ET (9 )1.002 {(4 )1.046 {(4 )1.056 {(2 )1.081 |(8 )1.003 [{(5 )1.002 |(9 )0.890 [(9 )0.880 (8 )0.990

I {(9 )1.002 24 )1.046 |(4 )1.056 [(2 )1.081 [(9 )1.003 {(9 )1.002 |(® )0.980 |(% )0.880 {(8 )0.980

-

AFT[(9 )1.002 {(4 )1.046 [(4 )1.056 |(2 )1.081 |(9 )1.003 [(8 )1.002 [(9 }0.990 [(5 )0.990 /(5 )0.990

SPT [(3 )1.183 [(3 )1.224 {(4 )1.233 J(4 )1.266 [(3 )1.173 {(3 )1.143 |(3 )1.085 {(6 )1.068 |(6 )1.065

5 [{8 )1.002 |(4 )1.046 {(4 }1.056 {(2 )1.081 (9 }1.003 {(9 )1.002 [(9 )0.980 (9 )0.990 {9 )0.990

........ ——— -

GFT  [(9 )0.848 (9 )0.848 {(9 )0.848 {(9 )0.848 [(9 )0.848 (0 )0.848 | (5 )0.848 |(0 )0.848 |(9 )0.848
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TABLO F.13:MOD-6 devresinde, 4 nolu barada ariza durumu ig¢in
ariza sonragl bara gerilimlerinin en bilyllk deBerleri
{(bara no) gerlilim degeri]

ARIZA CALISNA NOXTALARI

1 2 3 i b 6 1 8 8

--------------------------------- -

1PT (3 )1.545 [(3 )1.674 |(3 )1.688 [(4 )1.730 {(3 )1.604 [(3 )1.560 [(3 )1.480 (3 }1.432 |(3 )1.418

- -

2T |(9 )1.002 [(4 }1.046 [(4 )1.056 |(2 )1.081 |(9 )1.003 [(8 )1.002 (D )0.990 (D )0.9800 |(B )0.980

-------- -

13 Zs )1.002 |(4 )1.046 [(4 )1.056 |(2 )1.081 {(B }1.003 |(D )1.002 |(9 )0.990 |(8 )0.990 |(9 )0.800

———-

B L T ey S e

¥ [(9)1.002 {(4 )1.046 |(4 )1.056 |(2 )1.081 |(8 }1.003 (; )1.002 |(9 )0.990 1(9 )0.930 |(9 )0.990

4FT [(9 )1.002 |(4 )1.046 [(4 )1.056 }(2 )1.081 [(D )1.003 |(B }1.002 {(8 )0.880 (8 )0.880 |(D )0.990

SPY  1(3 )1.138 (3 )1.231 |(4 )1.241 {(4 )1.275 [(3 )1.180 |(3 )1.149 |(3 )1.080 |(6 )1.071 |(6 )1.066

11 i9 J1.002 (; )1.046 {(4 )1.056 [{2 )1.081 (9 )1.003 {(B )1.002 }(8 )0.980 {(8 )0.980 |(5 )0.080

- - ———— -

671 {(9 )0.864 |(B )0.864 [(6 )0.864 [(9 )0.864 |(9 )0.864 [(D )0.864 |(9 )0.864 {(9 )0.864 {(5 )0.864

--------------------------------------

TABLO F.14:MOD-6 devresinde, 5 nolu barada ariza durumu ig¢in
ariza sonrasi bara gerilimlerinin en bllytik deferleri
[(bara no) gerilim deBeri]

-----

ARIZA CALIGNA NORTALARI
mr |- -
1 2 3 1 ; 6 1 8 8

........ - - o oy

114 ES )1.580 |(5 )1.886 (5 )1.695 [(5 )1.722 {(5 )1.618 |(5 )1.580 [(5 )1.515 J(5 )1.484 |(5 )1.4U4

- ] .- - -

200 (9 )1.002 J(4 )1.046 {(4 )1.056 {(2 )1.081 [(8 )1.003 |(9 )1.002 |(9 )0.980 |(9 )0.990 [(9 )0.890

-------- - |- e N L LR Y

3P [(9)1.002 |(4 )1.046 |(4 )1.056 |(2 )1.091 |(9 )1.003 {(9 )1.002 [(9 )0.990 (8 )0.890 |(9 )0.880
3 [(9)1.002 J(4 )1.046 |(4 )1.056 {(2 )1.081 [(9 }1.003 (0 )1.002 (9 )0.990 1(8 )0.980 |(8 )0.880

- - ————

i i; }1.002 |(4 )1.046- (4 )1.056 |(2 )1.081 |(9 )1.003 [(B )1.002 [(9 )0.980 |(B )0.980 |(8 )0.880

mmmmmmme ] - -—— ——

SFT (5 )1.148 [(5 )1.225 }(b )1.232— (5 )1.252 1(5 )1.176 {(5 )1.155 |(5 )1.101 {(6 )1.088 (6 )1.08D

SE J(9)1.002 J(4 )1.046 [{4 )1.056 |(2 }1.081 E9 )1.003 {(8 )1.002 |(5 )0.980 {(5 )0.990 (9 )0.980

- -|wm—-

6FT  [(9 )0.813 EZ )0.851 {(2 )0.082- (2 )0.887 [(9 )0.818 |(9 )0.818 |(9 )0.818 |(D )0.818 |(9 )0.818

- ——— _———-
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TABLO F.15:MOD-6 devreslinde, 6 nolu barada ariza durumu ig¢in
ariza sonrasl bara gerilimlerinin en blylk degerleri
[(bara no) gerilim deBeri]

ARIZA CALISMA HORTALARI

1 2 3 4 5 b 1 8 b

-------- S Py

1PT |(6 )1.643 |(7 )1.720 [(7 )1.726 |(7 )1.742 |(6 }1.662 |(6 )1.648 |(6 )1.588 |(6 )1.573 (6 )1.568

.............

28T (9 )1.002 |(4 )1.046 |(4 )1.056 {(2 )1.091 |(9 )1.003 |(B )1.002 [(9 )0.080 {(9 )0.980 {(8 )0.890

3T ((9 11.802 [(4 )1.046 [(4 }1.056 |(2 )1.081 [(9 )1.003 {(B )1.002 {(B )0.680 {(8 )0.880 {(P }0.860

-—-

- oo -

¥ (8 )1.002 El J1.046 {(4 )1.056 |2 )1.081 [(8 )1.003 {(B )1.002 |(9 )0.980 (8 )0.980 [(9 )0.890

-------- - —— - - -

47T |9 )1.002 |(4 )1.046 [(4 )1.056 |(2 }1.081 (9 )1.003 |(8 )1.002 [(8 )0.980 |(} )0.990- (8 )0.980

SPT |(6 )1.170 (7 )1.226 |(7 }1.231 [(7 )1.244 {(6 )1.183 |(6 }1.173 |(6 )1.131 |(6 )1.120 |(6 )1.117

S e T T e L T LT T T

58 |(9)1.002 |(4 )1.046 |(4 )1.056 |(2 )1.08% [(9 )1.003 [(B )1.002 |(® )0.880 |(8 )0.880 |(B )0.990

6FY  {(2)0.824 |(2 )0.816 |(2 )0.528 |(2 )0.965 {(2 )0.878 |(2 )0.838 {(2 )0.704 |(2 )0.748 112 y0.78

.......................... ——

TABLO F.168:MOD-6 devresinde, 7 nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en biliyllk degerleri
[(bara no) gerilim deBeri]

ARIZA CALIGNA HOKTALARI

1 2 3 4 b 6 1 8 8

IPT [(6 )1.684 [(7 )1.718 [(7 )1.724 [(T )1.749 {(7 )1.656 [(6 }1.640 }(6 )1.577 {(6 )1.560 |(8 }1.654

B ] BT T T T EL R PR T2 B

20T (8 )1.002 [(4 )1.046 |(4 )1.068 12 }1.081 [(9 )1.003 [(8 )1.002 [(9 )0.850 [(9 )0.980 |(9 )0.980

- P B ——— -

3FT  [(9 )1.002 [(4 )1.046 {(4 )1.056 [(2 )1.081 |(9 )1.003 {(9 )1.002 [(3 )0.990 |(B )0.990 (9 )0.890

P ] BT T ——

3F |9 )1.002 {(4 )1.046 |(4 )1.056 |(2 )1.081 (8 )1.003 [(9 )1.002 |(9 )0.880 1(9 )0.990 |(9 )0.980

AFT (8 )1.002 (4 )1.046 [(4 )1.056 |(2 )1.081 |(9 )1.003 |(9 )1.002 [(9 )0.890 |(9 )0.990 {(8 )0.990

---------------------------- ————

SPT  |(6 )1.169 |(7 )1.227 [(7 )1.202 |{7 )1.24b ES }1.183 | (6 )1.172 |(6 )1.120 [(6 )1.118 [(6 }1.1M4

L B Tt P T -

] (9 )1.002 (4 )1.046 |(4 )1.056 (2 )1.081 |(9 )1.003 {(9 )1.002 [(9 )0.980 |(9 )0.980 |(9 )0.880

----------------------------

GFT  [(2)0.806 [(2 )0.885 [(2 )0.908 [(2 )0.944 [(2 )0.858 [(2 )0.820 {(2 )0.776 (B )0.775 [(B )0.775
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TABLO F.17:MOD-6 devresinde, 8 nolu barada ariza durumu igin
ariza sonrasi bara gerilimlerinin en bilyllk degerleri
[ (bara no) gerilim degeri)]

ARIZA CALISNA ROETALARI
mne -

1 2 3 4 5 6 1 8 8

1FT  |(8 )1.633 |(B )1.687 {(B )1.689 (8 )1.686 [(B )1.643 |(8 )1.635 |(8 )1.589 }(8 )1.581 {(8 )1.578

---------------------------- R R

20T [(9 )1.002 [(4 )1.046 |(4 )1.056 {(2 )1.081 [(8 )1.003 |(9 )1.002 {(8 )0.080 (8 )0.980 |(9 )0.880

T [(9 )1.002 [(4 )1.046 {(4 )1.056 |(2 )1.081 {(9 )1.003 |(8 )1.002 |(9 )0.990 (8 )0.980 1(9 )0.880

|9 )1.002 {(4 )1.046 |(4 )1.056 [(2 )1.081 [(9 )1.003 |(9 )1.002 |(D )0.990 [(9 )0.980 (9 )0.880

AFT |(9 )1.002 |(4 )1.046 [(4 )1.066 (2 il.Oﬂl (9 )1.003 {(5 )1.002 |(9 )0.990 |(9 )0.990 |(8 )0.990

SPT |8 )1.172 |(B )1.210 [(8 )1.212 [(8 )1.217 {(8 }1.178 (8 )1.179 |(0 )1.140 {(B )1.135 (9 )1.133

————

5% (9 )1.002 {(4 )1.046 {(4 }1.056 |(2 )1.081 [(9 )1.003 |(9 )1.002 |(® )0.880 |(9 )0.980 [(9 )0.880

- -

6P [(2 )0.844 [(2 )0.837 [(2 )0.950 {(2 )0.888 [(2 )0.800 |(2 )0.858 (2 )0.812 |(2 )0.766 [(2 }0.750

TABLO F.18:MOD-6 devresinde, 9 nolu barada ariza durumu icin
ariza sonrasi bara gerilimlerinin en bliyllk deferleri
[ (bara no) gerilim degeri]

ARIZA CALISNA NOKTALARI

top 2 Y |4 8 8 T s

------------------ -

1P [(10)1.694 |(10)1.723 [(10)1.724 [(10)1.726 |(10)1.687 1(10)1.685 |(9 )1.674 [(D )1.873 [(B )1.672

2P [(9 )1.002 {(4 )1.046 |(4 )1.056 [{2 )1.081 |(B }1.003 {(9 )1.002 |(5 )0.980 |(B )0.950 |(8 )0.990

------------------

IFT {(9)1.002 (4 )1.046 |(4 )1.086 |(2 )1.081 }(8 )1.003- (9 )1.002 |(9 )0.990 {(9 )0.990 |(9 )0.800

-] .- -

3 |9 )1.002 {(4 )1.046 [(4 )1.056 [(2 )1.081 |(9 )1.003 {(B }1.002 {(8 )0.980 }(9 )0.980 (f }0.9980

---------- -

AP 1(9 )1.002 | (4 )1.046 {(4 )1.056 }(2 )1.081 |(8 )1.003 |(9 )1.002 |(8 )0.980 }(9 )0.990 {(9 )0.890

-------- ——— - ————

5P |(9 )1.186 [{(10)1.208 |(10)1.208 ](10)1.210 |(10)1.187 |(9 )1.186 |(® )1.172 [(9 )}1.171 (8 )1.1T1
58 [(8 )1.002 |(4 )1.046 [(4 )1.056 [(2 )1.081 [(§ )1.003 }(§ )1.002 ](8 )0.990 {(9 )0.980 [(8 )0.980

6FT 12 )0.865 |(2 )0.961 [(2 )0.874 |(2 )1.013 [(2 )0.622 (2 }0.880 |(2 )0.833 |{2 )0.785 {(2 )0.768
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TABLO F.19:M0D-8 devresinde, 10 nolu barada ariza durumu icin
ariza sonrasl bara gerilimlerinin en biyldk deferleri
[(bara no) gerilim deferi]

--------------------------- -

ARIZA CALIGNA NOKTALARI
1 2 3 { 5 6 1 8 8

-

1PT  |(10)1.695 |(10)1.628 |(10)1.629 |(10)1.831 [(10)1.588 |(10)1.596 |(8 )1.569 |(B )1.567 |(9 )1.667

- PN BT - = -——

2T 1(9 )1.002 |(4 )1.046 j(4 )1.056 |(2 )1.081 [(9 )1.003 |(9 }1.002 |(9 )0.890 |(9 )0.990 |(9 )0.990

- - - wmeala

JFT [(9 )1.002 (4 )1.048 (4 )1.066 J(2 )1.091 {(9 )1.003 |(9 )1.002 |(9 )0.990 |(8 )0.980 {(9 )0.980

........ -

3 |9 )1.002 ;(4 )1.046 |4 )1.056 J(2 )1.081 |(9 )1.003 {{8 )1.002 [(9 )0.880 {(9 )0.990 |(9 )0.990

------------- -enoe -——-

46T [(9 )1.002 (4 )1.048 {(4 )1.066 [(2 )1.081 |(9 )1.003 |(9 )1.002 |(9 )0.580 |(9 )0.990 |(9 )0.990

SET  1(9 )1.176 |(10)1.200 |(10)1.201 |(10)1.203 [(10)1.178 [(10)1.177 |(9 )1.162 (8 )1.161 [(9 )1.160

——— ——— -

58 [{9 )1.002 [(4 )1.046 |(4 )1.056 |(2 )1.081 |(9 )1.003 |(9 }1.002 (9 }0.990 |(9 )0.990 |(9 )0.990

GET  1(2 )0.857 {(2 )0.953 EZ )0.966 [(2 )1.004 |(2 }0.914 |(2 )0.872 |(2 )0.826 }(2 )0.778 |(2 )0.762

......... ——— -
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EK G: BiILGISAYAR PROGRAMI VE DATALAR

pRidtteitititetsistaititteiititisitetntitctiottetttiotottsteftetistity

b
]
¥

ALTT EAILI ENERJ: iLETiN HATLARINDA
ARIZA ABALIZY
Fataa Gdl Onld

pitetetietitttiititrtafetiteiotitttitesittitteististiptitesttertsttts

%

S B B e

100

COMPLEX 2P0Z(22,22),INBG(22,22),151K(22,22)

COMPLEX YPOZ(22,22),YHBG(22,22),Y51R(22,22),DEL

COMPLEX 2BOSP(22,22),IBUSH(22,22),2BUSS5(22,22),HP(22,22)
COMPLEX YBOSP(22,22),YBUSN(22,22),YBOSS(22,22),AP
COMPLEX E(22),80C,AM,2F,16,88R(22,6),ARIN(22,6),AK(6)
COMPLEX TANPOR,TANP1,TANFZ,CUR(G),ARI,AKA,PAY,PATD
COMPLEX AXINE(22,6),GERF(22,6)

DINBNSION NAP(22,22),RAR(22,22),BPN(22),HQN(22)

~DINENSION NAS(22,22),NP5(22),MQ5(22) NPP(22),MQP(22)

DIMENSION ARINFG(22,6),GBRFG(22,6),86(22)

Data dosyasindan ddjdm numaralari ve dizi eapedanslarinin
okutulnasi [p-q 3poz p-q sneg p-q 28if]

BEAD(S, %) B,BELS
0 100 I=1,NELS
BRAD(5,%) NPP(1),MQP(1),2P0Z(I,1),NPN(I},HQN(I),2NE6(1,1},

:BPS(1),M5(1), 251K, 1)

I¥ (NPP(I).EQ.0) THRN
BAP(T,HQP(1})=-1
ELSRIF (NQP(I).EQ.0) THEN
MAP(1,BPR(1})=1
ELSE
NAP(I,NPR(I))=1
NAP(I,MQP(1))=-1
ENDIF
IF (NPR(1).EQ.0) THEN
BAR(T,MQN(1))=-1
BLSRIF (MQN(1).RQ.0) YHEN
BAN(I, NPH(1))=1
ELSE
KAN(T,NPN(1})=1
BAN(I,HQN(I))=-1
ENDIE
I¥ (KPS(1).5Q.0) THEN
BAS(1,805(1))=-1
ELSEIF (MQS(1).KQ.0) THRN
NAS(1,NPS(1})=1
ELSE
NAS(I,NPS(I})=1
NAS{1,MQ5(1})=-1
ENDIE
CONTINUE
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11kel adnitans matrisinin olugturulmasi

CALL TERS(YPOZ,ZP0Z, HELS)
CALL TERS(YNEG,INEG, NELS)
CALL TERS(YSIF,251F,NRLS)

Bara adaitans matriglerinin olusturulaasi

CALL CARP(NAP,YPOZ,YBUSP,N,HRLS)
CALL CARP(RAN,YNEG,YBOSH,N,NELS)
CALL CABP(NAS,YSIF,YBOSS,N,MELS)

Bara eapedans matrislerinia olusturulmasi

CALL TER(2BUSP,YBOSP,H)
CALL TER(ZBUSN,YBUSK,N)
CALL TER(2BUSS,YBOSS,N)

Bara Gerilislerinin Bulunmasi

¥RITE(%,%) "BARA GERILIMLERIRIN BOLONMASINDA®
WRITE(*,%) "YOELO DORUM ICIR 1 YAZIRIL'
WRITE(s,%) "YOLS0Z DURON ICIN 2 YAZINIZ

READ(%,%) DORON
IF(DURON.EQ.1) THEN

KRITE(#,3) "CALISMA NORTASINDA GUC DEGERINI VERINII (P,Q)°

READ(%,%) GOC
POR=REAL(GUC)
REAC=ATMAG(GOC)
gue=gue/600.0

A8=-CONJE(GUC)

CALL YORAK(N,TBUSP,AA,K)
WRITE(11,%) °
WRITE(11,808) POW,REAC

YUXLO DURDM --- BARA GERILIN DEGERLERI"

FORKAT(10X, 12BAKTIF GOC P-,F5.1,3H MW, 14HREAKTIF QUC Q=,¥5.1,

:50 NYAR)
WRITE(11,%)
EL5E
CALL TERS(KP,YBUSP,N)
PAY=NP(1,1)-HP(H,1)

PAYD=(NP(N,N)3KP(1,1)-

ARA=PAY/PATD

HP(N, 1)}$HP(1,0))

ARI=(1.0-HP(1,N)5AKA) /HP(1,1)

E(1)=(1.0,0.0)
E(¥)=(1.0,0.0)
D0 860 I-2,8-1

E(1)=MP(1,1)*AXT+HP(1,H)%AKA

KRITE(11,%) °
INDIF

D0 870 I=1,¥
BG(1)=CABS(X(I))

YORSOZ DORUN --- BARA GERILIN DEGERLERI’

FORMAT (261, 288(,12,20)=,¥6.4)

NRITE(11,871) 1,RG(I)



- 124 -

1#=(0.0,0.0)
AP=(.5,0.8660254)

pEoeittitiiestitotiieieitentiottntettistttetitittisiintteftsittntts]

1000

2000

3000

D0 112 L=1,8
D0 600 K-2,8-1
TF(L.EQ.1) G070 1000
IF(L.EQ.2) 60T0 2000
IF(L.EQ.3) GOTO 3000
IF(L.BQ.4) GOTO 3500
IF(L.EQ.5) GOTO 4000
TF(L.EQ.6) GOTO 5000
I¥(L.EQ.T) GOT0 5500
IF(L.EQ.8) GOT0 6000
1FT ARTZAS]
DEL=2BOSP(K,R)+(4.0)32BUSH(K,X)+2BUSS(K,X)
ARIN(E,1)=RB(K}/DRL
ARIN(E,2)=ARIM(E,1)
ARIN(X,3)=ARIN(L,1)
ARTK(K,4)=ARIN(E,1)
AKIN(E,5)=AUIN(E,1)
ARIM(R,6)=AKIN(K,1)
WRITE(11,%)
WRITE(11,%)
VRITE(11,%) s3155 | FAI-T0PRAK KISA DEVRESI ssass”
WRITR(11,%)
WRITR(11,%)
G0T0 8000
28T ARI2AS]
ALIN(X,1)=(0.0,0.0)
ARIN(K,2)=E(R)/({ZBOSP(K,K)+(2.0)%1BUSH(L,X))
ARIN(K,3)=(0.0,0.0)
AKIN(K,4)=AKIN(K,2)
AXIN(X,5)=(0.0,0.0)
ARIN(K,6)=AKIN(E,2)
RRITE(11,¥)
WRITE(11,%)
WRITE(11,8) ° $x833 2 FAI-TOPRAE NISA DEVRESI ssess’
WRITE(11,%)
¥RITR(11,%)
G070 9000
JFT ARIZASI
ARTH(X,1)=(0.0,0.0)
ARIN(K,2)=E(K)/(ZBOSP(K,R)+2BOSN(X,})
ARIN(X,3)=(0.0,0.0)
AINE, 4)=(0.0,0.0)
AEIN(K,5)=-AKTN(R,2)
AXIN(X,6)=(0.0,0.0)
WRITE(11,3)
WRITE(11,%)
NRITE(11,%) ° $x33 3 FAL-TOPRAR XISA DEVERSI sssxx’
WRITE(11,3)
WRITE(11,%)
G0T0 8000



3500

4000

9000

5500
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37 ARTZASI

ARIN(K,1)=(0.0,0.0)
ARIN(X,2)=B(K)/(2BOSP(X,X)+2BOSK(K X))
AXIN(X,3)=(0.0,0.0)

ALIN(K,4)=(0.0,0.0)

ALIM(K,5)=ALIN(X,2)

ARTN(X,6)={0.0,0.0)

NRITE(11,%)

RRITE(11,%)

WRITE(11,5) - s$35% 3 AL RISA DEVRESI sssss’
WAITE(11,%)

WRITE(11,1)

G070 3000

411 ARIZASI

ARIN(E,1)=(0.0,0.0)
AXIN(X,2)=(2.04K(K))/(2.0%ZBUSP(R X)+2BUSH(X X))
ARIN(E,3)=(0.0,0.0)

AXIN(K, 4)=-(R(X)/(2.08ZBUSP(X,X)+2BOSH(E,K)))
AXIN(E,5)=(0.0,0.0)

AKIN(E,6)=AKIN(K,4)

WRITE(11,%)

WRITE(11,%)

KRITE(11,8) * ¥ess | FAL-TOPRAX RISA DEVREST sssss’
WRITE(11,%)

HRITE(11,%)

GOTO 8000

SFT ARIZASI
DEL=(IBUSP(X,K)+(1/((4.0/2BUSK(K,X))+(1/2BOSE(K,8)))))
AXIN(E, 1)=-({B(K)/DBL)%(DBL-ZBOSP(R,K))})/2BUSS(X,K)
ARTM(X,2)=E(X)/DEL

AKIM(K,3)=- (ARTN(K,2)#(DBL-2BUSP(K,K)))/ZBOSN(X,X)
AKIN(K, 4)=ARIN(E,3)

AKTN(K,5)=AKIN(E,3)

ARTH(K,6)=AKIN(K,3)

WRITE(11,%)

WRITE(11,%)

WRITE(11,5) - ¥s5x8 b FAI-TOPRAK KISA DRVRESI ssxss’
WRITE(11,%)

WRITE(11,3)

G0T0 8000

SF ARIZASI

DEL=(ZBUSP(K,K)+(1/(4.0/1BUSH(X,K))))
ARTH(K,1)=(0.0,0.0)

ARTH(K,2)=E(X)/DRL
ARTH(X,3)=-(AKIN(K,2)%(DBL-ZBUSP(K,K)) )} /ZBOSN(X,X)
AKIN(K,4)=ANTN(E,3)

BXIN(E,5)=AXIN(E,3)

AXIM(X,6)=ARIN(I,3)

WRITE(11,%)

WRITE(11,%)

¥RITR(11,5) * $3x6x b FAL KISA DRVRRSI ssssx°
WRITE(11,%)

RITE(11,%)

G070 8000
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¢ 6FT ARIZASI
6000  ARIN(K,1)=(0.0,0.0)
ARIN(K,2)=R(K)/ZBUSR(K,K)
ARIN(K,3)=(0.0,0.0)
AEIM(K,4)=(0.0,0.0)
ARTM(K,$)=(0.0,0.0)
ARIN(K,6)=(0.0,0.0)
WRITR(11,%)
WRITE(11,%)
WEITR(11,%) * sssx8 6 BAZ-TOPRAR KISA DEVRBSIss#¥x’
WRITE(11,¥%)
WRITE(11,%)
8000  CALL TS{AKIN,AKINF,X,6)
WRITE(11,%)
WRITE(11,%) K,"BOLU BARADA ARIZA AKINLARI [ I(bara,faz)]’
WRITE(11,%)

--------------

DO 553 J=1,4,3
AKINFG(X,J)=CABS(ALINF(K,J))
ALINEG(R,J41)=CABS(AKINE(X,J41))
ALIMEG(R,J42)=CABS(AKINE(X,J+2))
¥iJ=d+1
IH=J42
¥RITE(11,101) K,J,AKIMRG(K,J) K, MNJ,ARTNRG(K ,HRJ), X, KN, ARINRG(K,
W)
101 FORMAT(3X,201(,12,18,,11,20)=,¥8.3,31,18},31,
«201(,12,18,,11,20)=,08.3,31, 1R} ,31, 281 (, 12,10, ,11,20)=,08.3)
553 COBTIRUE

D0 650 1=1,N

IR((1.5Q.1).0R. (1.5Q.H)) THEN
GER(I,1)=(0.0,0.0)

GER(I,2)=B(I)

GRR(1,3)=(0.0,0.0)
GER(I,4)=(0.0,0.0)
GER(1,5)=(0.0,0.0)
GER(I,6)=(0.0,0.0)

CALL T5(GER,GERE,I,6)
ELSEIF(1.EQ.X) THEN
GER(I,1)=(-ZBOSS(I,1)*ARKIN(K,1))
GER(I,2)=R(I)-(ZBUSP{1,1)*ARIN(L,2))
GEB(I,3)=(-ZBUSN(I,1)sAKIN(X,3))
GER(I,4)=(-ZBOSN(I,T)#AXIN(X,4))
GER{1,5)=(-IBUSHI, T)sARIN{L,5))
GER(I,6)=(-ZBUSH(I,1)*ARIH(K,8))
CALL T5(GER,GERE,I,6)
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BLSE

GER(I,1)=-ZBUSS(I,X)sARKIN(K,1)
GER(I,2)=E(I)-(ZBOSP(I,K)sARIN(K,2))
GER(1,3)=-2BOSN(I,X)sARIN(K,3)
GER(I,4)=-2BUSH{I,X)sARIN(E,4)
GER(I,5)=-ZBUSH{I,X)*AXIN(X,$)
GER(I,6)=-ZBOSN(I,K)*ARIN(X,6)

CALL T5(GER,GERE,I,6)

ENDIR

CONTINOE

CALL SCHAK(GER,YSTF,YNEG,YPOZ,NQP,NPP,HQN, PN, L,

:NQS, APS, ELS, X)

NRITR(11,%)

WRITE(11,%) "ARIZA SONRASI BARA GERTLIMLERI [V(bara,faz)]’

WRITE(11,%)
1L (T ) SR ——— -

.

D0 661 LI=1,N

D0 660 J=1,4,3

GERFG(LI,J)=CABS(GERF(LI,J))
GERFG(LI,J+1)=CABS(GRRE(LI,J+1))
GERFG{LI,J+2)=CABS(GERF(LI,J+2))

iMJ=d41

N=J42
FORMAT(3X,28¥(,12,18,,11,28)=,85.3,31, 18}, 31, 2HV(,

:12,18,,11,20)=,15.3,31, 1R}, 31,289, 12,18, , 11, 2H)=, §5.3)

WBITE(11,102) LI,J,GERFG(LI,J),L1,NNJ,GERRG(LI, HNJ), LY, N,

*GERFG(LI, H)

WRITR(11,%) "--

.

CONTINOE
CONTINDE
CONTINDE
stop

iND

SOBROUTINE TERS(INV,MAT.M)
COMPLEY 1NV(22,22),MA%(22,22)
CALL BATINV(NAT,H)

Do 280 I=1,K

D0 280 J=1,k
INV{E3)=H1{1,d)

call satiaviinv,n)

RETORM

END
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SUBBOUTINE MATINV(AR,N)
COMPLEY  AA(22,22),T,5WAP,PIVOT,DETRRY
DINENSION INDEX(22,3)
EQUIVALENCE (IROW,JRON), (1COLUM, JCOLUH), (ANAX,T,SNAP)

10 DETERM=(1.0,0.0)

15 Do 20 J=1,N

20 INDEX(J,3)=0

30 D0 550 1-1,M

4 AMAX=0.0

1) Do 105 J=1,0
IF (INDRI(J,3)-1) 60,105,60

60 b0 100 E=1,4

' TF(TNDEX(K,3)-1)} 80,100,715

80 TF(AMAX-ABS(AA(J,X))) 85,100,100

8% 1R0¥=J

80 1C0LDN=X
AMAX=ABS(AR(J,X})

100 CONTINOE

105 CONTINDE
INDEX(ICOLUY, 3)=INDEX(ICOLUN,3)+1

260  INDEX(I,1)=1RON

210 INDEX(1,2)-ICOLUK

130 IF(IRON-ICOLON) 140,310,140

140 DETERM--DETERM
b0 200 L=1,8
SWAP=AA(IROW,L)
AA(TROM,L)=AA(1COLON, L)

200  AA(ICOLUM,L)=SHAP

310 PIVOT=AA(ICOLON, ICOLOM)
DETERN-DETERN*PIVOT

330 AA(ICOLUN,ICOLUN)=(1.0,0.0)

#0 DO 350 L=1,N

350  AA(ICOLUM,L)=AA(ICOLOM,L)/PIV0T
D0 550 L1=1,¥

390 IF(L1-1COLDN) 400,550,400

00 T-AA(L1,ICOLO)

420 AA(L1,ICOLDN)=(0.0,0.0)

£30 DO 450 L=1,¥

50 AA(L1,L)=AA(L1,L)-RA(ICOLON,L)*?

550  CONTINUK

600 DO 710 I=1,K

610 L=M41-1

620 TF(INDEX(L,1)-INDEX(L,2)) 630,710,630

630  JRON-INDEX(L,1)

640 JCOLOM-TNDEX(L,2)

650 DO 705 E=1,N

660  SRAP-AA(K,JROW)

670 AA(E,JROW)=BA(K,JCOLON)

700 AA(K,JCOLUN)=5KAP

105 CONTINOE

710 CONTINUE
D0 730 K=1,8
TF((TNDEX(K,3)-1).KQ.0) G070 730
1D=2
G070 740
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CONTINOE
D=1
RETUER
D=2
G070 740
kD

pteittteetitittittittttsttitttitteisistttst

¢

%

100
200

300

280
400

SUBRODTINE YOXAK(N,BARA,ARIN,E)
COMPLEY A(22,22),B(22),B(22),BARA(22,22),AKIN,GERAK

§T0E-R-1

D0 100 1=1,N

D0 100 J=1,M70R
A(1,0)=BARA(1,J)
D0 200 1=2,K
A(1,1)=(0.0,0.0)
A(1,0)=(-1.0,0.0)
CALL MATIRV(A,W)

D0 300 1=1,NY0K
B(I)=-BARA{I,R)
B(¥)=AKIN-BARA(R,N)
D0 400 1-1,8
E(1)=(0.0,0.0)

Do 250 J=1,N
E(1)=M1,0)B(J)48(1)
CONTINOE

GENAR-E(N)
E(N)=(1.0,0.0)

WRITE(¥,%) "GERILIMLER=",(B(I),I=1,N)
RETORR
k8D

ititesdttitectttiitenditittettaitttitestetstiiss

id

SUBROUTIRE CARP(N1,A2,43,N,BELS)
COMPLEX A2(22,22),A3(22,22),04(22,22)
INTEGER B1(22,22)

D0 315 I=1,BELS

D0 315 J=1.0

A4(1,9)=(0.0,0.0)

D0 315 K-1,NBLS

M(1,9)=A2(1,1) 01 (K, J)+A4(1, )

Do 320 1=1,N

D0 320 J=1,8
43(1,9)=(0.0,0.0)
D0 320 X=1,NBLS

320 A3(1,9)=BL(K, T)A4(X, J)+A3(1,J)

RETORN
KD
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SUBROUTINR BARGER(NE,IIZ,IP,IN,ZS,RE,GER,AKK)
COMPLEX ZP(22,22),2M(22,22),28(22,22),KE(22),GRR(22,3),ARK(3)
GER(1,1)=(0.0,0.0)
GER(1,2)=5QRT(3.0)*EK(1)
GER(1,3)=(0.0,0.0)
GRR(NE,1)=(0.0,0.0)
GER(NE,2)=5QRT(3.0) ¥ER(NE)
GER(NE,3)=(0.0,0.00)
D0 621 NSAY=2,ME-1
IF (N6AY.EQ.112) GOTO 621
GER{HSAY, 1)=-25(NGAY, T12)%ARK(1)
GER(NSAY,2)=5QRT(3.0)¥ER(N5AY)-ZP(NSAY, IT2)¥AKK(2)
GER(NSAY,3)=-IN(NSAY, I12)%ARK(3)
621 CONTINDE
RETORN
END

SUBROUTINE TER(INV,MAT,N)
COMPLEX 1RV(22,22),MAT(22,22),MT(22,22)
Do 100 1-1,8-2
D0 100 J=1,8-2
100 MT(I,d)=MAT(I+1,d41)
CALL MATIRV(NT,B-2)
D0 280 1-1,8-2
bo 280 J-1,0-2
280 INV(I+1,041)=MT(1,J)
RETORN
1))
pitittetattiictitetittiteiseirizettnttotittisistisescettetiss
SUBRODTIRE T5(A,B,1,H)
COMPLEX A(22,22),B(22,22) AP
AP=(.5,.8660254)
B{I, 1)={A(Y,1)+A(1, 2) +A(T, 3)+A(T, 4)+A(1,5)4A(1,6)) '
B(I,2)=(A(T,1)¢((AP¥S5)$A(T,2) )+ (APSX4)R(T,3))4( (AP#53)8A(1,4
:))((APS82)3A(1,5) )} +{APSA(1,6)))
B(I,3)=(M(I,1)+{ (APsx4)$A(1,2))+((AP#32)8A(1,3))+A(1,4)+({APS%4
:}8A(1,5))4((AP#22)$A(1,6)))
B(I,4)=(A(1, 1)+ ((AP#33)8A(1,2))+A(1,3) )+ ( (APs¥3)3A(1, 4)+A(1,0)+
((AP$53)5A(1,6)))
B(I,5)=(A(1,1)+((AP#*2)$A(T,2))+((APS*4)$A(1,3))+A(1,4)+((AP3%2
)¥A(1,5))+{ (APS%4)3A(1,6)))
BT, 8)=(A(E, 1)+ (APSA(1,2) )+ ({AP$32)$A(1,3) )+ ((AP*33)3A(1,4))4((
:APARA)RA(1,5) )4 ((APSX)3A(1,6)))
RETORN
END
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2ea AR AR AR R R R AR AR AR a2 R a AR R b AR AR R ARz ib el
SUBBODTINE SCHAK (GER,YSIF,YHEG,YPOZ,NQP,NPP,NQN,KPN, LY,
:HQ§, HPS, NELS, )
COMPLEY YP0Z(22,22),YNRG(22,22),Y51F(22,22),GRR(22,6)
COMPLEX CAK(22,6),CAKF(22,6)

DIMENSION HPH(22),HQN(22)

DINERSION WPS(22),8Q5(22),NPP(22),MQF(22),CARRG(22,6)
D0 700 I=1,BELS

IF(NPS{1).5Q.0) THEN
CAR(I,1)=(YSIR(I,1))%(-GRR(MRS(I},1))

BLSEIF (BQS(1).3Q.0) THEN
CAK(1,1)=(YSIR(1,I))%(GER(NPS(I),1))

ELSE

CAR(I, 1)=(YSIF(I,1))%(GER{NPS(I),1)-GER(HRS(I),1})
ENDIF

TF(NPP(1).2Q.0) THEN
CAK(I,2)=(YPOZ(I,1))%(-GER(NQP(I),2})

RLSRI¥ (MQP(I).EQ.0) THEN
CAR(I,2)=(YPOZ(I,1))#(GER(NPP(1},2))

§LSE
CAR(1,2)=(YPOZ(1,1))*(GER(NFP({I),2)-GER(KQP(I),2))
ENDIF

IF (NPN(1}.1Q.0) THER
CAK(1,3)=(YBRG(I,1))*(-GRB(NQN(I),3))

RLSEIF (NQR(I).EQ.0) THEN
CAX(1,3)=(YHEG(I,1))*(GER(NPN(I),3})

RLSE
CAK(I,3)=(YNEG(I,1))%(GER(NPN(I),3)-GER(MQN(I},3))
ERDIF

IF(NPR(I).RQ.0) THEN
CAK(I,4)=YNRG(I,I)#(-GER(NQR(I),4))

ELSEIF (HQN(I).EQ.0) THER
CAK(I,4)=YNEG(I,1)*(GER(NPN(I),4))

BLSE
CAK(1,4)=TNBG(I,1)#(GER(NPN(1),4)-GER(NQN(1),4))
ERDIE

IF(RPH(1).0Q.0) THEN
CAR{1,5)-TNEG(I,1)%(-GRR(NQE(1),5))
RLSRIF(NQN(1).1Q.0) THEN
CAR(1,5)=THRG(I,1)%(GER(NFR(I),5))

ELSE
CAR(I,5)=YNEG(I,1)*(GER(KPN{1),5)-GER(RQN(I),5))
ERDIF

IF (NFR(I).KQ.0) THEN
CAK(1,6)=THBG(I,1)%(-GER(RQR(I),6))

ELGETF (NQR(I)-BQ.0) THER
CAR(I,6)=YBEG(I,1)%(GRR(XPH(I),6))

ELSE
CAX(,6)=YNEG(I,I)#(GER(NPN(I),6)-GER(NQR(I),6))
ENDIF
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CALL TS(CAK,CAKE,I,6)

CONTINUE

WRITR(11,%)

WRITE(11,%) "ELENANLARDAN ARAN ARIMLAR ---[Ih(p-q,faz)]’
NRITE(11,%)

D0 850 1=1,NRLS

D0 840 J=1,4,3

NE=J+1

HJ=J+2

CARFG(I,d)-CABS(CAKF(I,d))

CAX¥G(1,ME)=CABS(CARE(I,NK))
CARRG(I,MJ)=CABS(CAKE(I,NJ))

WRITE(11,810) NPP(I),MQP(I),d,CARRG(1,J),EPP(1),NQP(I) NI,

:CAKFG(1, MR}, RPP(1),RQP(1),HJ,CARRG(1,H))

FORMAT(1X,3HIR(,12,18-,12,18,,11,20)=,¥1.2,1X, 18}, 1X, 3HIh(,

:12,18-,12, 18, , 11, 20)=, ¥7.2,11, 16} , 10, 3H1h(,12,18-, 12,18, , 11, 2)=
5, H.2)

CONTINUE

CONTINDE
BETORR
kD
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MOD-~1 Devresi icin datalar

51

12 (0.0,0.02121) 0 2 (0.0,0.02121) 0 2 (0.0,0.0076)

20 (0.0,5.87889) 2 0 (0.0,5.87868) 2 0 (0.0,72.3588)

23 (0.0,0.1787) 2 3 (0.0,0.1787) 2 3 (0.0,1. 3884)

30 (0.0,-4.349717) 3 0 (0.0,-4.349717) 3 0 (0.0,-2.4165)
34 (0.0,-0.072314) 3 4 (0.0,-0.072314) 3 4 (0.0,-0.072314)
£0(0.0,-4.410143) 4 0 (0.0,-4.410143) 4 0 (0.0,-2.45)

45 (0.0,0.1762) 4 0 (0.0,0.1762) 4 0 (0.0,1.369)

MOD-2 Devresl ig¢in datalar

813

12(0.0,0.02121) 0 2 (0.0,0.02121) 0 2 (0.0,0.0076)

20 (0.0,7.59705) 2 0 (0.0,7.58705) 2 0 (0.0,24.81654)
23 (0.0,0.08874) 2 3 (0.0,0.08874) 2 3 (0.0,0. 68943)
30 (0.0,-8.75937) 3 0 (0.0,-8.75837) 3 0 (0.0,-4.686631)
3 4 (0.0,-0.03616) 3 4 (0.0,-0.03616) 3 4 (0.0,-0.03616)
40 (0.0,-8.75837) 4 0 (0.0,-8.75837) 4 0 (0.0,-4.86631)
45 (0.0,0.08874) 4°5 (0.0,0.08874) 4 5 (0.0,0.68943)
0 (0.0,57.26383) 5 0 (0.0,57.26393) 5 0 {0.0,-6.00332)
56 (0.0,0.08874) 5 6 (0.0,0.08874) 5 6 (0.0,0.68943)
60 (0.0,-8.75837) 6 0 (0.0,-8.75937) 6 0 (0.0,-4.86631)
67(0.0,-0.03616) 6 7 (0.0,-0.03616) 6 7 (0.0,-0.03616)
10 (0.0,-8.75837) 7 0 (0.0,-8.75837) 7 0 (0.0,-4.86631)
78 (0.0,0.08874) 7 0 (0.0,0.08874) 7 0 (0.0,0.68943)

MOD-3 Devresi ig¢in datalar

813

12 (0.0,0.02121) 0 2 (0.0,0.02121) 0 2 (0. , 0.0076)

20 (0.0,4.06851) 2 0 (0.0,4.06851) 2 0 (0.0,4.06851)
23 (0.0,-7.23148-3) 2 3 (0.0,-7.23148-3) 2 (0.0,-7.23148-3)
30(0.0,-4.37868) 3 0 (0.0,-4.37968) 3 0 (0.0,-2.43315)
34 (0.0,0.17748) 3 4 (0.0,0.17748) 3 4 (0.0,1. 37887)
40 (0.0,-4.37068) 4 0 (0.0,-4.37968) 4 0 (0.0,-2.43315)
§5(0.0,-0.02168) 4 5 (0.0,-0.02168) 4 5 (0.0,-0.02168)
50 (0.0,4.06851) 5 0 (0.0,4.06851) 5 0 (0.0,4.06851)

§ 6 (0.0,-0.02189) 5 6 (0.0,-0.02169) 5 6 (0.0,-0.02169)
60 (0.0,-4.37868) 6 0 (0.0,-4.37968) 6 0 (0.0,-2.43315)
67(0.0,0.17748) 6 7 (0.0,0.17748) 6 7 (0.0,1. 37887)
70 (0.0,-4.37868) 7 0 (0.0,-4.37968) 7 0 (0.0,-2.43315)
78 (0.0,-0.02168) 7 0 (0.0,-0.02169) 7 0 (0.0,-0.02169)
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MOD-4 Devresi i¢in datalar

.0,0.02121) 0 2 (0.0,0.02121) 0 2 (0.0,0.0076)
,-34.084784) 2 0 (0.0,-34.084784) 2 0 (0.0,-6.61791)
.0 11832) 2 3 (0.0,0.11832) 2 3 (0.0,0. 91924)
,-34.004784) 3 0 (0.0,-34.084784) 3 0 (0.0,-6.61781)

,-0.03616) 3 4 (0.0,-0.03616) 3 4 (0.9,-0.03616)
,-34.084784) 4 0 (0.0,-34.004784) 4 0 (0.0,-6.61791)
,0 11832) 4 5 (0.0,0.11832) 4 5 (0.0,0.91524)
,-34.004784) 5 0 (0.0,-34.094784) 5 0 (0.0,-6.61781)

,-0.03616) 5 6 (0.0,-0.03616) 5 6 (0.0,-0.03616)
,-34.084784) 6 0 (0.0,-34.084784) 6 0 (0.0,-6.61791)
,ﬂ 11832) 6 0 (0.0,0.11832) 6 0 (0.0,0.91024)

— — p— p— p— p— g— p— —— p— o—
eoecccceaoe
aeecoaceeec

1119

12(0.0,0.02121) 0 2 (0.0,0.02121) 0 2 (0. , 0.0076)

20 (0.0,5.42446) 2 0 (0.0,5.42446) 2 0 (0.0,5.42446)
23(0.0,-7.23148-3) 2 3 (0.0,-7.2314F-3) 2 (0.9,-7.23148-3)
30 (0.0,-6.56952) 3 0 (0.0,-6.56852) 3 0 (0.0,-3.64877)
34(0.0,0.11832) 3 4 (0.0,0.11832) 3 4 (0.0,0.91924)

40 (0.0,-6.56852) 4 0 (0.0,-6.56852) 4 0 (0.0,-3.64877)

45 (0.0,-0.01302) 4 5 (0.0,-0.01302) 4 5 (0.0,-0.01302)

§ 0 (0.0,5.42446) 5 0 (0.0,5.42446) 5 0 (0.0,5.42446)

§6 (0.0,-0.01302) 5 6 (0.0,-0.01302) 5 6 (0.0,-0.01302)

60 (0.0,-6.56952) 6 0 (0.0,-6.56852) 6 0 (0.0,-3.64877)
67(0.0,0.11832) 6 7 (0.0,0.11832) 6 7 (0.0,0.81924)

70 (0.0,-6.56852) 7 0 (0.0,-6.56952) 7 0 (0.0,-3.64917)

78 (0.0,-0.01302) 78 (0.0,-0.01302) 7 8§ (0.0,-0.01302)

80 (0.0,5.42446) 8 0 (0.0,5.42446) 8 0 (0.0,5.42446)

89 (0.0,-0.01302) 8 9 (0.0,-0.01302) 8 & (0.0,-0.01302)

8 0(0.0,-6.56852) 9 0 (0.0,-6.56952) 8 0 (0.0,-3.64877)

8 10 (0.0,0.11832) 9 10 (6.0,0.11832) 8 10 (0.0,0.91824)

10 0 (0.0,-6.56852) 10 0 (0.0,-6.56852) 10 0 (0.0,-3.64977)
10 11 {0.0,-0.01302) 10 0 (6.0,-0.01302) 10 0 (0.0,-0.01302)
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MOD-6 Devresi i¢in datalar

1118

12(0.0,0.02121) 0 2 {0.0,0.02121) 0 2 (0.0,0.0075)

20 (0.0,9.23864) 2 0 (0.0,9.23864) 2 0 (0.0,21.11708)

23 (0.0,0,05016) 2 3 (0.0,0.05816) 2 3 (0.0,0.45962)

30 (0.0,-13.13905) 3 0 (0.0,-13.13805) 3 0 (0.0,-7.20854)

3 4 (0.0,-0.024105) 3 4 (0.0,-0.024105) 3 4 (0.0,-0.024105)
40 (0.0,-13.13905) 4 0 (0.0,-13.13805) 4 0 (0.0,-7.20954)
45 (0.0,0.05916) 4 5 (0.0,0.05916) 4 5 (0.0,0.45662)
§0(0.0,31.12162) 5 0 (0.0,31.12162) 5 0 (0.0,-11.15573)

56 (0.0,0.05016) 5 6 (0.0,0.05916) 5 6 (0.0,0.45962)

60 (0.0,-13.13805) 6 0 (0.0,-13.13805) § 0 (0.0,-7.20054)
67 (0.0,-0.024105) 6 7 (0. 0, 0.024105) 6 7 (0.0,-0.024105)
70 (0.0,-13.13805) 7 0 {0.0,-13.13805) 7 0 (0.0,-7.20854)
78 (0.0,0.05816) 7 8 (0.0,0.05816) 7 § (0.0,0.45062)

80 (0.0,31.12162) 8 0 (0.0,31.12162) 8 0 (0.0,-11.15573)

89 (0.0,0.05916) 8 9 {0.0,0.05816) 8 8 (0.0,0.45862)

90 (0.0,-13.13805) 9 0 (0.0,-13.13805) & 0 (0.0,-7.20054)

8 10 (0.0,-0.024106) 8 10 (0.0,-0.024105) 8 10 (0.0,-0.024105)
10 0 (0.0,-13.13805) 10 0 (0.0,-13.13805) 10 0 (0.0,-7.28954)
10 11 (0.0,0.05916) 10 0 (0.0,0.05916) 10 0 (0.0,0.45862)
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