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SOLUTION HTTTC BAMBILI, ELECTROTECHNICS 2010

'EXERCISE 1 :
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Yin
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Yout

1.a- Let’s find the equivalent impedance viewed from the input

From the figure above, Z.=L + C//R

R

jwe |

Zeqg = JLW +

Zeqg = JLW +

1 »
jow

14 jWRC

Deducing Z, in the following cases

i) When w=2

10

Z‘fq =j0.4+ 14j0.8 ;

2., =757~

— 36.5° ()

D N

Let’s deduce the parallel eciiiﬁi\rz’élence.

1 1
Yp-_+—;
Ry,  Xp.

gt

but the series equivalence is given as:

1

Y
7.57£—-36.3°

= 0.1064 + j0.078

1 1
P 01064  j0.078

=94 —j12.82 (0);

When w=10

Y, = 9.4 — j12.82 (si)

ii)
Zoq = j10x0.2 +

10 )
1+j10x10x0.04 °

Zoq = 0.6862 — 30.98° (1)
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Deducing the parallel equivalence

1 1 1
Yp:R—+—; but YS:

——— = 1.458230.98° = 1.25 + j0.75
s &y 0.686.—30.98°

1 1

> =705 V7055 = 08— j1333; ¥, = 0.8~ j1.333 (sD)

iii) When w=100;

let’s deduce the Zgg

E 10 _ o 5
Zoq = J100x02 + ool 7,y = 19.75£89.98° (@)

Deducing the parallel equivalence, the series equivalenceis given as

1

Y. = — 0.05062 — 89.98°=1.7.10~5 — j0.0506
s~ 19.75,89.98° J

Y . i i _ 1 1

» = 2t = T T Toomeaty = 5649718 —j19.76 (si)

1.b- Let’s find the frequency at which 7., is real.

Zhe = jLw + ————
NS Y T T wRe

- (jLw(l_—h;j@RC) +R)(1—jwRC) (R — LRCW? + jLw)(1 — jwRC)

“ Mo (WRC)? 1+ (WRC)?

_ (R—LRCw? + LRCw? + j( L(RC)?w® — wCR? + Lw)
- 1+ (WRC)?

Zeqis real if L(RC)*w? —wCR? +Llw =0 > w = CRZ-L

L(RC)?
CRZ2-1, 0.04x100-0.2
L(RC)? 0.2(0.4)2
f=rEo = f=1.73Hz
27 21T
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‘1.c Given V;,=100210° . Let’s determine YVout

The circuit becomes

Thevenizing the circuit, 1t becomes

Z2

+ 21 * — .
£ L ? * AT
R
N V= 21 Vr
N 2z vout
R
Where Z, = X¢//R — Z = ,
1+jwRC
Z3
Then Vour = ——V;
out Zy+z,

Note that these values are already ca]culated ab‘o‘ve, so let’s just deduce Z, and Z,

for the various cases.

i) Forw=2;7Z,=6.1-j4.878CZ;= j0.4
Z,+7,=7.574-36.3° (2) )

Then Ve = e85 1 g Ve = 1032 — 2.4° (V)

7.572.—36.3 ?

ii) For w= 10

2.434;7“5: 97:&? . . - _ =
Vour = 5= 5100 ; Ve = 3542 — 44.99° (V)

iii) W=100

_ 0.254-88.57°

Vour = <375 89,98 Vour = 1.266£ — 178.55° (V)

- EXERCISE 2
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Given the following load source configuration

a) A—A: b) Y-Y ; )Y —A

I, =

I

p:

a) For configuration A — A

- The phase current:

o 2B B
\E]p _H,pix/?_zl

; Z=R H(X+Xc) =10£36.87°

Vv, 220

T 10£36.87°°

I, = 38.12 — 36.87° (A)~s, "

- Let’s calculate the active power

P = 3U,lcosp: P,=3x220x38.1x0.8; | Pr=11.6KW
b) __ For Y-Y connection
I; =Ip and U =\/§Vp
- The line current:
U
[, =1, = 7
_ <3220 N\ B
= II_.;—: 38.12 — 36.87 (A)
- The gbgorbed power
P, = Uyl cosp S but U, =3V,
P, = V3%220x38.1x0.8 ; P, = 11.16KW

I, =

I, =

¢) For Y — A connection

V3V,

> 5

V3x22024-30
102-36.87

I, = 38.12 — 6.87° (A)

- Line current

26
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I =31, I, = 66 A

- Let’s calculate the absorbed power

P, =3Vl cosp;
P, =+/3x220x66x0.8 ; P, = 34.843KW

2.4 Comparing the Pa consumed in configuration a) and b)

The power consumed in Y 1s equal to the power consumed n A .

2.5 Comparing the power consumed in configuration b) and c)

3Pyy = Py

EXERCISE 3

1. Let’s draw the electric circuit of thistransmission.

Jbw
— ANYYY, :}R

Vs — ¥ 5 e

[ ]

a) Sending end voltage

Vs=V,+1LZ, butP=VI,cosd

[ e _ 15000000 . _ "
- I, = Vrcosp 3 By I, =284, —36.87° (4)
Vs=V,+1,Z,
V¢ =66000 + 19319.66 + j13897.97 ; Vs =81097.67,9.86° (V)

b) Sending end current

=1+

27
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“But I, = & = 31097674988 _ 47 3,99.86° (A)

Xe  1714.252-90

I, = 47.3299.86° + 2842 — 36.57°; I, = 251.662 — 29.46° (A)

¢) The sending end power factor

Cos¢s =c0s(9.86+29.46) =39.32 7 ; PE=0.77

d) The voltage regulation of the line

Vreg = Z==2x100;
81097.67—66000 D .
Vieg = T x100 ; (L Vreg = 18.6%
EXERCISE 4
Y

2 > z:,;D? 111}33 []] Rp

3 : -

:)\ EF'J._ %}ﬁ E =60V

1- Let’s calculate:the transformation ratio,

knowing the conducting time 1s T/3

Then'= %ﬁ calsoz =26, — 0, = g

VeosOy = E:V =——=2. V=120V
cosly 0.5
Then m = — = 222 m = 0.5455
Vin 220
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2) Calculation of the protective resistance R,

V-E
N\ =B —_——
V=EBiR,l - Rp —
120-60
RP* 30 1

3) Expression of I in function of ¢ where @€ [— g—; E]

The charging current flowing

i = Vcosp—E
o R

2

R, = 20

3

I = 60(cosp —0.5) (A) ; forcosp > 0; elsei =10

A e o

300

=100~

-200 -

-300 1

5) Calculating the charging time

T=0Q/1

=500/13.1;

/3
= ﬂf 60(cosp — 0.5)d8
TJo

I =13.1A

T=38h10min
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6) Calculating the effective value of i

2 _ 1061 9 :
k —"T; B, i-de ¥
2 _ 2 (/3 42 z .. 1 :
I = nfo 60%((cos 0)* — cosf +2)do;
1=17.65 A
7) The efficiency of the charger
_ _Pu )
n = ey L0 ;
where Py =El=60x13.1 =786W
Pc=R.I"=2x17.65"=623W
SRR . AN
D= Zse+roe23, i D COpo
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