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Solution:

Here, Load = 120 kVA at p.f. 0.8 lagging

§ =120 ~cos ' 0.8 = 1202 - 36-87°

Percentage impedance of transformer-I,

Z

(1 +j4)= 4-12 276°
Percentage impedance of transformer-II,
Z> = (1.5+j6)= 618 £76°
Zi+Z = (1 +j4 + (1.5 +j6) = (2.5 +j10) = 10 - 3 £76°

Load shared by transformer-I, §1 = = Zz_ xS
VAR A
6-18.276° o

= 72/ -36-87° kVA
= 57.6 kW at 0.8 p.f. lagging (Ans.)

7 = 4-12276° .
=L x5 = {55 g X120 - 3687

= 48 £/ — 36 - 87°%kVA

Load shared by transformer-11, S,

= 38.4 kW at 0.8 p.f. lagging (Ans.)
W-¥ e
Sl o S WS (o0 ) (Sl0 D pgar el SdgskS 00 ¢ g el SgsliS Ve e ol gla o8yl L5l a5l 5l g0
4 lo)5ile gausl 5 4yl Cuas Joloo (slopuilagel 0Bl g0 o)l cilie JLas by 2y PPe o /F e e ply 5 (LSG ) 55lo 50l 5 90 50
ol 55 ! gt o 43385 S b a5 59 45 bl e 56, 4 oal (0.0028 4 j0.005) 5 (0.001 +j0.003) il o 5



Impedance of 1000 kVA transformer, Z; = (0.001 + j0.003) = 0.003162 £71.57° ohm
Impedance of 500 kVA transformer, Z> = (0.0028 + j0.0035) = 0.00573 £60.75° ohm
Z1 +7Z2 = (0.001 +j0.003) + (0.0028 + j0.005) = (0.0038 + j0.008)

0.00886 264.59° ohm
1200 £~cos™ 0.866 = 1200 £~30° kVA

Load supplied, S
Load shared by 1000 kVA transformer,

- -7 o 000573460 75
St= Sx o = 1200 £ = 30" X §08%6 264 - 59

776 £33.84° kVA
= 645 kW at pf 0.83 lagging (Ans.)

Load shared by 500 kVA transformer, S)= Sx ﬁ = 12002 — 30° x %I_%%BSISZZZ?_-;;

= 428 £23° kVA

= 394 kW at pf 0.92 lagging (Ans.)
Y-y Jlw
oo T 5 S oS o IS (655 Sz peal cgskeS Av v g pral clgsliS Fev ol (glo b5 b 56 d 5ile gl 5 g0
G 1503 5l gl 5 a5 o 1o bl o g0y B 53T, 5ty il g goyo VIO oglie 5ty il glls (s el cgsleS
O Sl Sy oo (gl alyl jo il e gl 5Ly allge (gouo s boguiST) 5Ly Bl g gao eV (ceglie 5l 4
0L oo o 355 (2 43552 1) Sliy JA (55 0 b (s el gl P v )b S il 50 cnl 0

Solution:
Let the base kVA be 800 kVA
Percentage impedance of 400 kVA transformer at base kVA

= 800 s .
—_ . =3+ — X 3°
Zl— X(l 5+j5)— 110—10444’733

Percentage impedance of 800 kVA transformer at base kVA

= _ 800 , .
= — = = 4. 3 °
Zo = goa X (14 j4) = 1+j4=4123 276

Z\+Z> = (3+j10) + (1 +j4) =4 + j14 = 14.56 £74°
Load to be shared, S =600 ~cos™' 0.8 = 600 236.87° KVA

Load shared by 400 kVA transformer, §1 = Sx= Zz_
Z1+ 73
4-123./76°
= —36-87°X ——————— = 9 £34.87°
600 2 — 36 - 87 X14-56474° 169.9 34.87

= 139.4 kW at pf 0.82 lagging (Ans.)

_Z_

Load shared by 800 kVA transformer, Eg =Sx
Z1+ 2>

o 10-44,73-3° .
600 £ — 36 - 87° X — — == = =4302 43757

= 340.6 kW at pf 0.792 lagging (Ans.)
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N, N,
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2 HV testing transformer
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212 = Zl +Zz
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Zy = 72 + 7

) el Sl ¥ s 0t 5k Sl Lauld 0 ) o ¥ slaailly e b o s 058 JLa] sl

Z31 = Z3 + Z)
g oo gl )| S it sl S 4 b uilagel sales
(2l penls Vb SY¥oles > L
Z = %(Zz + Z31 —223) ...(3.13)
Z) = % (Z23 + Z12 — Z31) ...(3.14)
Zs = %(?31 +Z3 — Z12) ...(3.15)
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712 = (0.012 + j0.064); Z23 = (0.025 + j0.064); Z31 = (0.016 + j0.12)
sl 00l Jol> 5 (i polie cadsl g5, 5k Sl Gl plosil

Y0 = (0.02-0.05)

L) 57 o 2 uilaal 09 oo allls oS5 5L 4l rypn 5 903 00 J1555 jlay TA (g o pb Cob L) el BlgT a6
S I Sl con
el il

Z12 = (0.012 + 0.064)
Z2 = (0.025 +0.064)

Z31 =(0.016 +0.12)

7 = %(Zu + 7y — Zn)
= % [0.012 +; 0.064 + 0.016 +j 0.12 - 0.025 — j 0.064 ]
= % (0.003 +j 0.12) = (0.0015 + j0.06) (Ans.)

Z; = %(223 + Zio — Z31)
= % [0.025 +j 0.064 + 0.012 + 0.064 — 0.016 —j 0.12]
- % (0.021 + 0.116) = (0.0105 + j0.058) (Ans.)

Zs = % (Z31 + Ziz - Z12)
= % [0.016 +7 0.12 + 0.025 + 7 0.064 — 0.012 —j 0.064]
= % (0.029 + j0.12) = (0.0145 + j0.06) (Ans.)
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400
Secondary phase voltage, V,,, = ﬁ =231V
Primary phase voltage, me =V, =11000V
V
Transformation ratio, K = #: = %
R R R
R
100 kW
2
o
3
Y Y. X
Y B B
B
Be

e pl,Sls -Y ¥ S

Current in red phase of secondary due to single phase load of 100 kW at unity pf.

_ 100 x 1000
231

Current in all phases due to balanced load of 500 kW at 0.8 pf lagging

=433 A (in phase with respective phase voltage)

_ 500 % 1000
3x231x0-8

(lagging behind their respective phase voltages by ¢ = cos™' 0.8 = 36.87°)

=902 A

Assuming phase voltage V, on primary as reference phasor,
Vgy = 11000 £0°V ; Vyg = 11000 £ = 120°V ; Vg = 11000 £120°V
Current in primary phase RY due to single phase load of 100 kW unity pf

Loy = 433 % = 9. 1A in phase with voltage V,,

Tryay =91.20°A

Current in primary phase RY due to three-phase balance load of 500 kW at 0.8 pf lagging.

231
Ievy = 902 X 7o

Trr2) = 1895 £36.87°A

=18:95A lagging V,, by 36.87°

ity



Current in phase RY, FR}" =901 ~A0°+ 18.95 4~36.87°
=91+ (1516—, 11.37) =(24.26 —j11.37)
= 26.8 ~=25.1° A (Ans)

Current in phase YB, Iyp = 18.95.4120° — 36.87° = 1895 £156.87° = (—17.43 — j7.44) A
= 18.95 23.11° A (Ans.)

Current in phase BR, Tgg = 18.95-120° — 36.87° = 18.95 -83.13° = (2.67 +j18.81) A

= 19.481.92° (Ans.)

Linc current, Ig = Igy — Ipr = (24-26 — j11-37) — (2-67 + j18-81)
= (21.59 — j30.18) = 37.1 ~54.42"A (Ans.)

Line current, Iy = Iyg — Igy = (—17.43 — j744) — (24.26 — j11.37)

(—41.69 — j18.81) = 45.74 ~24.28° A (Ans.)

Line current, Ip = Igg — Iyp = (2.67 +j18.81) — (-17.43 — j7.44)

(20.1 +j26.25) = 33.1.252.56° (Ans.)



