M1RE//MORE/EXAM24/Corrigé

Exercice 1 (4 pts)

S, = 100 MVA U, = 220 kV

UZ  (220)2 4 +j60 _
»=3 = Tgo =4840~ 7= = 00083 +0,124pu
1 1 2-107%
Vo= 7= =7gg = 000218 = ¥ =Toe = 0,968 pu

Exercice 3 (6 pts)
C, =280 + 5,8P; + 0,003P} et C, =150+ 5.4P, + 0,002P;

9 581 0006P =1 - p=i 2P

ap, T 0,006

Y2 sat000ap =1 - p =it

ap, TV 0,004

A-58 A1—54
PL=0 5 P+ P =420MW > Srore o s = 420
420 + 05(536 + 0%34
> A= 2 2% = 6,568 kDA/MWh
0,006 T 0,004
p1=m=1281\4w- P2=M=420—128=292MW

0,006 ' 0,004

P, < Pypin = 150MW = P, = P,,... = 150MW
> P, =420 — 150 = 270MW

Cr =Cy+C, = (280 + 5,8 % 150 + 0,003 x 150%) + (150 + 5,4 x 270 + 0,002 x 270%)
= 2971,3 kDA/h

Exercice 2 (10 pts)

1) Nceud 1 : slack bus ou nceud balancier ;Noeud 2 : noeud PV ; Noeud 3 : noeud PQ

2) 3
=t Y12 70,2 ] Y13 70,25 J) Y23 70,4
Yie = =y 1#k
—j5—j4 Jj5 j4 -j9 Jj5 j4
Y = Jj5 —j5—j2,5 j2,5 =|j5 —j7,5 j2,5
j4 j2,5 —j4 —j2,5 j4 j2,5 —j6,5
0 0 O -9 5 4
Y=G+jB=[0 0 o|+j|l5 =75 2,5]
0 0 O 4 25 —65




3) 3
P; = Z V3Vi[G3cos(83 — 6x) + Bsysin(d3 — &x)]
k=1
= V3 [4,18171(63) + 2,6Sin(63 - 62)] = _6
3
Q3 = z V3Vi[Gaisin(83 — 8) — Bsxcos(83 — 6)]
k=1
= V3[—B3,Vic05(83 — 8;) — B3,Voc05(83 — 8;) — B33V3c0s(83 — 63)]
= V3[—4,1cos(63) — 2,6cos(63 — 8,) + 6,5V;] = —3
1 §* -1 n

4 H _ H : _k _ —k+1 —k

) Algorithme de Gauss-Seidel A t1_ - _ik — Y,V —_ Y,V

Yi\v : L
l j=1 j=i+1
1 1 (8 — —k 1 1 (S — —k+1
- V; = Yoo\ 7k~ Y21V1 = Ya3V3 et V3 = Yo\ ook — Y3,V = Y31,
22 \V, 33 \V;
— _ _ —0
Vi =1,025+j0; V20 =1,03+,0; |V,] =104; V; =1,04+j0 pu
Qz1 = V,[—B31Vic0s(8; — 61) — ByyVoc08(8; — 8,) — By3Vicos(6, — 65)]
= 1,03[—5 X% 1,025c0s(0) + 7,5 x 1,03(0) — 2,5 X 1cos(0)] = 0,103 pu
- S, =4+0,103; S;=—6—j3;

A (4_j0'103 i5 x 1,025 '25><10) = 1,03 + j0,518 = 1,15320,466°

2 - _17’5 1’03 —_]0 ] ) ] ) ) - ) ] ) - 4L ) pu

_ _ 1,15320,466°
V2] = 1,04 constante donc Tt =2 % 1,04 = 1,0420,466° = 0,929 + j0,467 pu

1,153

_ 1 [—6+j3
7= Y (1 5 —j'o — j4 x 1,025 — j2,5 X (0,929 +j0,467)) = 0,526 — j0,743 = 0,910 — 0,95° pu

*

5) 3
S =P +j0 =T ) ¥y
j=1

3
5 =P 0= ) VT = W (Vs + Vil + VsV
j=1

= 1,025(—j9 x 1,025 + j5 x (1.0399 + j0.0070) + j4 x (0.9490 — j0.0591))
= 0,2064 — j0,2352
P, = 0,2064 pu = 206,4 MW et Q, = 0,2352 pu = 235,2 MVAr



