SoLurtioN SET VII

EXERCISE VII.1 : INCREASE OF COS$ OF A RL LOAD

103
A. P=U-I-cos¢ = __P 5510 =199,56 A
U-cosep 380-0,6 ——
¢ =arccos(0,6) =53,13°
1=199,56-¢7 7" A
Z=Z7Z-cos¢+jZ-snp=R+joL = R=Z-cos¢ oL=Z-sin¢
_U_ 380 _
I 19956
19.
R=19-0,6=114Q and L= ) 0’8=4,84mH
100-m
B. z,=R+joL = v, -—— - SO and v —jec

"RtjoL R+ (L)
Y=Yy+Y. =%+J@C=ﬁ—ﬂ0 7, 2 C
R+ (wL) R™+(wL) R +(wL)

¢’ = arccos(0,95) = £18,19° (2 possible solutions)
¢’ =arg(Z) =—arg(¥)
oL c
R? + (0L)? _oL-oC[R? +(oL)’]

R R

R’ + (oL)?
oL—Rtang  [1008uF (pour ¢’ =+18,19°)

1667 uF  (pour ¢’ = —18,19°)

tan ¢'=

- co[R2 +(coL)2] -

C. Y=(0316-i-0,104)S=0,3327-¢ 75§

I'=Y - U=126,4.¢71819° A

D.  Pues =Ry -2 =1,99kW
Pr;ertes =Rp - I =0,79 kW

E. Decrease of losses in lines
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EXERCISE VII.2 : POWER IN ALTERNATIVE REGIME

If Z; is capacitive :

Z =R, —] L where C; is a capacitor supposed to be in series with R;
1
: 1 I 1
= RI:Hcos¢=8Q and : XI:Esmd):— = C,=-1t-——=5305uF
I, — I, C,o U osing ——

-1
When adding a capacitor C in series with Z;, C; is replaced by C| = (l + Lj , X1 becomes

1
X}, ¢ becomes ¢’ and I; becomes I :

R, ZHCOS¢'=8Q and: X :Esind)’: }
I, I, Clo
' 1
= IZZUCOS‘I’ _75A and: Rytgd =L+ l] = c= , = 682,1 pF
R, — o (C C oR tgd' —1/C,
If Z; is inductive :
Z =R, +joL, where L; is an inductor supposed to be in series with R
= R1=%COS(p=8Q and : Xlzgsin(szlm = LI:%~Sm(p:19,1mH
— ®

When adding a capacitor, the impedance becomes Z :

: 1
Z.,=R,+j|Lo———
L, 1 J[ 1 mcj

= R] :HCOS(I)':SQ and : X; :ESin(i)':Ll(D—L
1, I, Co

_ Ucos¢’ 1

= 1, =75A and:thgq)':Lloa—a

1

Note that if we add a small capacitance, the phase shift decreases, so cos¢ increases, which does
not correspond to the problem given. To obtain a reduction of cos¢, it is necessary to add a
capacitor large enough so that the total impedance becomes capacitive. In these conditions, ¢’ is
negative :

tgd’= — tg[arccos(cosd’)]
1

1
= —R,tg(arccos(cos¢’))=L.o—— = C-= =191 puF
18 (cos¢P =L, Co oo-[L1w+thg[arccos(cosd)')]] -
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EXERCISE VII.3 : ACTIVE AND REACTIVE POWER

A. The phase shift ¢ = —g - (— %) _ oM 50° < 0 : current ahead of the voltage

= the load is capacitive.

B. We have rms values: U=U/\/§ ; I:i/\/E.
Apparent power : S=U-I=%U-1=120 VA

Active power : P=U-Icoso=77,1 W
Reactive power : Q=U-Isinp=919 var
C. The resistance R = IBZ = ?f =1,1Q and the reactance X = 122 = 28 =-1,28Q
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