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/ S /O2§*/'a coz‘s.-
c —_——_—_): Ry
] %ty ;0-//

-

0.22%

So Yhe Q/rcu/dj'/‘-'j Curreaf"

G 22.7% aF rades
Qurrend”

. 500 Kw /3 phases
£ 1.5 KV s
l. % O, ?6(

S)- Seov. 57 v

©) -
ITg)= 29V | - 08 = 14.5 A
. NSKVE 4o n
Comp™ a8 A

@ucenmA‘!’E 2 N
The tuens rotio Q[‘-’ TJ{
Is found so the low-voltage

Sedondary ymoasvrements Can

be referned tv the PrnurJ.‘

115 KV
13,8 KV 8

ASSLM PTloNe: open cvrcuid
mMeasorements ace wade af

rocted vo H‘O-ﬂe.
Ip.oc] < I"“ 350

o
= 13.8(X350:4.83

o &xn
IS“‘:N‘ L) MVA
Q.| = \/S«f- Rr =4.82MvAR

G = P/v's 250k0 0 ¢
(15 kv mbhes

= 420A

8:9,

, —¢
. w = 3440 mlvo.s
(nskv )
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GCrhcenveare 2 SConriwwEd
ASSOMPTION: Shert Qireuit

‘l’es‘b is at rated aurrent:

= Qx|,SkV= 12,9 KV

e%«w
S 125Kvx 435A = 549MVA
R;OER&' P _ 300xw

ST I 435
(Qu) =/5.2-

: 5.43 MvAR

NETO CI% 28.7.5

ASSUMPTIONS : Rp= atiRs
Y?"Q‘ Xs
Ro= azes- 0.7, Xy aiK /435

=1.385a

| DV °
(&0 EQuIvALedT oyeouiT

B=2Z+Y2'=28.7/827°
C=Y:= 3¢4x16 /-87°
Feoms:m_ 5619542
!(Q A Lz B 2

L+ *a,él_ =0.S
QatZL+Dd

5+ 23471 29,7/%59

S$x369x10 Z97°F) l

I‘

Zu*

(encenreare 3.
Reree. To EQ4 5.65 throvgl
5.¢8.

Y2 - oavnaefoeres )

= 22.8x10-2415.3

= (22,0 - 1(,0)::/0"
A= /X/+2£‘Y,_ T
B= 22, t22, * o.oq+/'o.08
C=z=Yo+Ye= a.oaoq-ja.ooz
D= 22Y,+l = 11°°
0.4-?_1 = O/

Aa‘ﬂ. +8
fw Ca*€+ D

|, 00

20./9+79°8

(0

Z,=a%2, = 0,79+ /438
*Ya= (1%9-~73¢4)x 10 ¢
YZ =5, 21')&/0—3[-0.3": 00082
Feom wiquee 5.)0(e)
A=D = |+YzZ = I.0

@uceumre 4,
6.8 l(\)
ap‘ Qqov ~

Qoy = 6.8KV _
pi e U 4.93

Foe the S #CONDARY RASE!

IS. 45

Zgage. (F0 oV) /30 kVA = 645 3.0
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@ucewTeAtE 4 cmTint I TEETIARY BRIE
REFERRED To THE SEwoLDAY:
Z. > 4aS+gn0

P (16.48)* Z‘s = 3.0 1—} $.9 %,

Zr(?v“o)l = AQOS?JND 2 - Z.Z + 1 3.0 070

< 0,032+10.071
SEC (15.45)°¢.453 J

BASE (GucenTraTe S. .
' e:
705+79 ‘0,0 Usme the 'trcmsformev- $
(P ),svc Ocqs ¥. «sz'a”"‘*J 5¢ 440 _ 1— 250¢VA /2
V = 22543+ 0
base V3 Vepase
50,5 +770

—_— ' 259
Z"a )' (tsqs)’(qsfo'”“‘]o'oqg Toace™ 328A %\,“« 20,7448

wire resistance (P.\A.)

For The TE(LQIAC
! _0_°9_5.§_‘}«x5004 - 0.0347 P-4

ZN: \380 z 96,22 o\wq_ 7000 W
TerT, 20,000

Zé +R= oowzf-Jo'
V., s Trons former el

Zp < A5+dne ] e

Zs 705*1‘0-0.035:-)0.03‘1 P V,_ LB qssumede 1pw b
IBASE (" ) RITE ol Oages S
5as+./70 Vii= vL-s,(o.o‘«Mu—j o, °5) y L
4 1 20,022+ 0,079 R4
3” (q‘”’)l”‘ UNCOMPENSATED
ON A PERCEWTACE BASIS:® pf=.¢ \awz\.a
" AA‘A' m 254 (o.c) 328 P

Z’z 3.2'5-:' 7:’ 075
z_s: ‘7'/‘{—:5;947.
Zt.' 3.3rJ‘1.5'7°

Vo=Vt @) O 9 /b6
z | +(, 067 /425°)(6.8 {53 /)

V. =1,053 /-0.2°
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@“CSRTQAW Y cConTInNUeDd

COMPENSATION
Pated wire Currd:

S
$ P

The Qomqmd'(o«\, will be
jost sufberend Yo deliver

e Same load power
ot 0,68 .U, 0P’

-/
0.5 2B = 0.8 oo (0 -()

(‘ms ._._o.'-lﬁ = 0.7
0:6¥¢

Liime= O.65¢ /~45.6°

V... = 14 (0.067ZV ks °) Lune

Vin = leoye
T}\e mru'r UOI e OluJ?‘—SCJ
from 1,051 Y Lo4dé

Keeping e ?C"‘lw\:a.ry
Vo\+\1, at 1,053, The

)DM Vo‘*"kv( )Mro_‘_{&)
B‘l He SO Qmw{(,‘

V.= Los3 .00 w /s,

—— ™™
S

/.04¢

Concentrate §.
- e =0, ££z°
@ T =0.855/0° Z 0,716 L&

Ea/;f 0.935-0.855(7:25)
=0.951/-12.7°

& .
-Z:, —j‘a—i-é:: 38Y Z—/O?-?
=315 2S°®
Lo = 0.935+0.#8S Z=1,
77

1y* -E;:;’-L = 1,84 L-402°
Breaker Rariiis?

Cen: .84 xismA=2].( MI4E159KY
Moty 2,84 xISma=575 VA @i39xv

(&)
T.=6.955/3¢.9°

Z, 0.935-7.254¢ _ g 2084500
19.28

l} = -—--——-0'7';{' 2. . /903 /~-28¢4°
Brecke r RaTilcS
Gen : 21 mVA @i3AaKy

MoT ¢ 649.6 MVA @ 3.9V

(QP{ oy Im A V(e

PFeov bl 12, 4y - 4.6 (92,0
Totad fqult current na? 4;7440'&)

by power Luctor,
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Cucenreavre 7.
As 1n example 5.20, He pre-

'FQOH' CU((e,r\t \'3 07‘-42

a«t ?c\w“' A

\/..',k = 0.9 +(0.7‘Z_2.3"9(a'02+/423)
0,927 L/1.85°

nt IN/QO/Mce seen ﬁpM

point A is!

Zﬂf (30.01)”( 02+ 10.45)// (16+312)

= 0,075 /89.2°

fim«..‘

I . Vel
Q

/ s

e /7‘/4773 pu.
For o balanced {.MH')
Iqo" Ia_‘_-‘—(') S I-fq,o'}-:
Za, i

VO Lge ] T 124 ps

Then |
Lar?

Lo, = oda [-79:°

) q27//.08°
/.96 7497.99’

Cu-a
i’\*z‘* - L

=g £

C...c, enveaTte 9, N,
7 -

Commond o

V, (£,-5) = ReTWC

@ncmram-e 8.

Ep,a < 0927 A+

2, , *0075/2°= 2,
2 pordonjesdis] |+ 3]
= 0,07 /893°

2= 3(j0.¢) +70.03=]1.83

Ser és ',Q/L-V‘ )fL= PaTing

=222 zs'oM
V. =345 KV sk
= gV = 2500
Uy = S00 €V L=
(lomeron co_ x50
panve= 345(%es - 5o M =175 44
Ser e
RATIWG T (s'oo -34§ é,f?»ﬁ??. SMmVA
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@“‘ enteate |Q
Vsing Motor bose  assdme

0% effioemcs 4 pFix 035 by

Ev-}»g O.q Pl;)s VA"“.' E’_é_

9,85
VA = 200%072496 _
" o.? XO.QS "’ngg KVA

GonveeTiNG SysTEM 2 T
Mot~ \o.se“

Z, =(O.os+jo,z

488 KVA
/00 mVA

Zs = 0.0078+ J0. 0S4 P-4

CouVQ/‘/'ui] W@M)‘o/m.r &
7= m«:ﬁr 6‘-39.’

=.0 S[¢2 819% 150 81.9°) 4%8
z{: [ J JZSOO

= 0,001 +4 00097 P4

Estimating Mot starti vy
PMM\-QQ ¢

Lot = 62 PR=5,) pu
Xomer® 527 % On194/

ASSomfﬁb.h
At Foil-Joad J/‘a.é s/

He snolor vo/7aye /5 Z/«.
Ol He Cvrrondta 2 A4

7hens He source w/ﬁ/,o
’3 )c'dm( ;

Vo= Url2e I:1ue
V, =/+(/és/.a)(a.oofa+‘/é°‘%)

=(,048 [2.7°
He mirhs

By /lide 5 far 774) .
/;r//')éo./f 'f’/{e ve //72‘.;';
determine ‘(/ ve

d/(//J/an e

V. = V; Zrner
8 Zﬂ‘w" C
= /043 70’/9‘(/

,0092 +j42‘02

=0, 79¢ £2°

So 7"‘Le Ve /'/'57< ’4.73'62
gf The runniFy V¢ e
‘Q( c. d":P O'F 2!."/%

Timep 1.
The Tr. aﬂsfomer base ic used.

@yp | 1 = 09% 085 x VA
roted
O\744
z |,0625 KVA ted
KVA coked = 3% 049
MAX tMup VOLTAGE Deof - +’o.kn;’

The 57'3/*7';7 eurres— a5
Cx P x Irde,( .
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TMED 1 CaNTINLED
T = 51 Trated

START M¢

r a 3T meximum Vo\*"’ﬁ?

Seo 'H\-C_ \mec.)\a.wce S'eer\

by Hhe +rw former Qrivur

woo ld Le. Z'zé—‘:

HPoh = 11025%3675 =377 4P
(b) Swi'\'\v\u;\j from A Y
results 1n 3 hmes The

stact '”3 mpe danae,
rCo\vc/tn.§ “H\L C‘U(f@‘vi'\"\ 3
T\WS a. ™o “0 ~ W) %

2hies o staptisy vt
3 R Times He WP aold

bo usal !

(C‘)A 40% Tap aorresfo'l’

d(of .
7 57‘4/%/
0.03(p0)= 0.04x51Ty P8 O 7 "07/
Td. Puw= ©.03 a-A
" d — = 0./
0.04 X5, 97 /*,am_ 37
Base cueggot:
T, < 250KW[_ . p Tven 2
bage 440\//6 - Va“-_- 259 Z_oo
Traded = 047x 328 = 49.2 A \p = 440 £#0°
KVAW=0.'7(2)(qr.—L >3¢,75 Vob = 490 VAL

BaLancep LoaD:
SoKvA/3 ém 9

Ian® 28y
= 65.6 Z—-?‘.‘i
I = 65.¢ /838.1°
IOlCu
@ = A4o . 22,7A

He haded > 3%32.7 1131 BO| T,z T+ 227 /30°

=774 L21.2°
S“B :(4‘[0430')(77.44'7/"2'.)

o al Turas- e of
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ConTINnuED

Tmep 2

Sﬂg = 34,05 4{/,2_3
21.3 Kw-»a%-skw‘e

Sc: = (440 4‘70‘)((5.4{-8& 8%

=28.97 (6.97°
= 29.66KW + .Jz,qs KVAR

(b)l‘c 65.6 [934° 4 22.7/50°

= 38,65KW 345K VAR

S4p= GNO L1 )(¢s¢ V22 ')
2 28.77/66.9
= ), UCW 47' 2 £.5CICVAR

(a) With efiw) reaclamee s
Owk erai Vo I+aqes, the

fio Fromeformes dary
equat auvpre~fs | e 5$9%

of Jl lowd aured.

(b) The load voltage vs
Yokon as 4 ?.(.L. ) “’(

onta 25 MVA beee,
rL"' 30mMVA Z‘n*" g=/)2 Z-j(,??’

= 882 (599° 25w hu
(T
Sey= (d40/20) (882 /-84.0°) | ja T =
= 38.8/ /5.1° 1,05V, V. W £
AT~

Timep 3.

The 25 MUA B ase s used.

So )?o‘\"t\ wmalu::,} kw\li \’J\f
Soune \m@oo\amee.

= 0.797 L51
= 0,491 -Jo.ézs

The thevenin ebu'cua-xewf
ot $e ‘\"Y‘O-ns-\-or?Qs:

—

10.03
ho’&SV,

lozs Vg =V + joos I
S| +0,037+)0.048

3

16 MVA wpedome |
%M;:::/E BACS >0 Vs = lola f2.65°
- ZS - 00'0 *‘\%
Zis = éO.OQxTE.,j T, = hosw-)
28 ;
2)"“
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TI_MED3 ConTINUED - =r - evﬂ"q - ?s -77.410
av\-d( A a) 2,22 GP:“. Z
I/s - Yf-:.' . 0‘48[ Z-',}'lb US’UG %, 5.350 .
yo.1 T, ~J3iL, =10 /127
=0468-49! : o
Ok Using G—z 5.144 wirth Vao'

={,20° 437‘0" e-‘, S.148°
hicl. ahecks wrtin rod-l 2y Sy +@+a) V] -3V,

ing errocs. B ¥‘3o(2 c.18:
*I;ﬂ.'c: '[1;: —ic/rc +-'Z:"' V, = ._Z__.__‘ =0,‘-IG"IJI.9°
< Q\ Zfét_ *\‘Jq“
-Z/; = '-[—5 -—IQ//:G ! o
oo Taye = Las—DIis Vo= - 0. LI
i Qire = =28 <&/ .
2 Vo= o.928 J/19°
= 0.023-30,505 Twen 5.
2 As we aucrent $lows whed
= 0,253 /~97.9° bvs #3 U open @y =14
Timed L’ Tl\o_ +‘\~4~/M0:~ @,V‘W
0 - A
Using The ocaleslaTisas oF ‘b 9":1““;"“". sez:. i’: by
R vS vy v N
(oncEvTRATE 8 : . Shoe Ty Y. Sovrees
eﬂ_,o." 0,9271//»5 To obtain a Br»lﬁe
Z,= 0.018 [§%2° CpcoT 3

ZZ.: g.07l Lw‘a °
Tl‘eﬂ) ‘FD’UW\. thurQ 5.,8:
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TMED 5 Conmrinued

Notic e that the \Dr\Mf
n's ba.\ou\ceab_) So M

no urrent Llows 1~
'H\( &M’Om.o(\ ‘CTOM bVSl

To bvs 2. Su busses
| au 2. consthitute
a 5)«3/c nmde , A

Zue -
= 10.0'-1
Frow ‘?\30\'& S.18¢

Ex
~Tor = Lo, =
ar Q) 21 7,

= I?.SZ"70°

From ez S50
’ = - O°
I#a»\*"aﬁlm' 21,65 £

BQ-CMSQ "H‘L UOH"*Q&»S a-i_
Bvsses 1 ol 2 are C70V£
e oucrad AQJLveM b]
G«J\ X3 Indefse,L] @rafﬂt-
lonad  to Ha U»ee_l}—»c.n

To bug 3¢
- | =~
Lo = § T, Ly Ty

at bus #1;

\/q,= /o no fault aurract

foult betwean bt
V,b= lélw"_ jo.osx %I‘/‘“H
- O.SQ Z‘/“)ﬂ P.D.
Vie® | Lae® - 409515 Lpaiit
= |, ¢C [i0258° fp.v.

at bus #2
Vea = | £°
Vol = | -ozo"-jo.llal“.(.;
= 0.§7 L84 (-
Vaaz Vie= 1.6 [1072.8°% 1

Timed 6.
The TeausrormEe }HMARY
s fated ot EomvAa For

+he seco ad 2L VA
He teohan!, sorh Bt
reXs s SIMVA.
Agsum NG all t»@‘ﬁ‘mj
ore referred Yo *k‘ ,
prim )M LU~ P
e ::\tm‘h] \Da.s e

Z.Lngzakv)‘ = 235R
TImVa
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ConT AVED

Timed €.
= zgfl = 0.0/32/.‘(4
Zg 235 ¢

@ For a 3—phese forrt
on the X wa'.wl»«'; 5 ‘7’?"""1
o T - curref (wé‘VL
ww[,/ Lc 7017? 5‘»»4#)

- 7
Zi-f ZN-Y./ Rl il
= o.l! ' ‘a,u.
7%@; 7“< /9/,,,',47 f:n.u//'
Oocrent IS &

- 1 . ,0
//-Fvv/'}-o.///j- ‘/9 2

e actel fault cvcresd
/S an//l//&/ ‘A/ 74

L A38KY =
Terns ral?2 3F9cEV 4.0

TAe /r/)naff corrad bar”

/s w =z 339A
138K/\3

FAvLT cvrra? =(7337qu 9.0

:/ZJZSIéfbo '4

) For a Single - p hase
fav 4+ 3‘-0\,“,( (see 19,
515€) with botl H oL

i °3FOW~4LOJ nguw
ComAfrgutad s ¢

Zo= &, = L= 40!
Ther, from iy Si17(4)
CH, , a _ __L_, :-’)3
PREIEIEE A

—

-
A

- ¥]

me Q%‘ 5.)3":
Y . _49 pu
J—a,='§l¢l J

I = ‘/X337X("/ 9)

FAuLr
- _a /2) 200 A

Times 7. —“Q

I, Vcoa ® wVsm -1
z

410,06
Becance I +I,=1.4-4lL
Owl. ]E]:]l‘,):if‘“’/
s necess ary +HT
I=T,= 0.g-40.¢
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TWED 7 SovTi puED On He S Ose base .
ﬂ“\: Zl = l'sss(o.ou-&ool)
- o'oq 0.8'- 006 + I 2'88 ]
V(i+e) =4 [ jo¢] S ioesd pa
- loo /'8° ' ’ ‘ ‘-o—qf— .
V(i+4) L B = RO+js) @ R - e 0,008

VAQ =40°°‘[OZ_360'6]+' Z, = O, 008+ /o.oos f-u.
= ],037 L2

|v|=1.037 / 1
T - Lo MVA fo”‘v_‘ Cd‘i 0’95
A £§= 2,7~1.8=0.9° Lo = o3 Z

V= 1037 e = 0.789,-3/8"
2= Z,+ Z,= 013 AL

< 1204 _ |
\/Lua '—";: = 1,013 f(b

l+a = k026 _ , 999

] 03N °
cTa+ L0132 0¥ 42
5 =-0,0101 Vez T2 ‘
a2 | [Cecuinrion ¢ l,og - 1.013 = 9.067
A-ﬁ?? n=18>2 n ¢7Y
8:=029° Timed 9. doos

-ﬁmeb 6. m
' ° o 98 /-28°
The lood 4 —‘gi’_/‘l_”_._ oM V"L l.03(5 Z

0.85/F

So The Erons former mvs La L0345 aﬁeézs.:/[?g&ém’-

éf o 7‘4,‘5—0/‘41/4&]7/‘2/, 70‘0&

Aen: 2.2 Mz=7.88.¢ S=VI¥= 03 [ 175841350
¢ Sok*vA

US/}:; fi@ m/‘fw:em- = /.80 42‘/.5"’

g bere. = 1,¢4g +10.75/
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