
Solutions: 
 
Problem 1: 
 
a) Impedantie van een tak: 
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b) Stroom in tak: I = 1,105,4
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 Vermogen in de drie fasen: ( ) 132048601,105.4400*33 * jjIU +=+=∆

 P= 4860 W, Q=1320 VAr, S=5036 VA 
 
c)  

91,101,73 jII −== ∆Υ  
 
 
Problem 2:  
 
Groep A:  PA = 100 kW; 
    cos ϕA = 0,8 
    SA = PA/cos ϕA = 125 kVA  
    QA = PA tan ϕA = 75 kVAr 
Groep B:  PB = Ptot - PA = (125 -100) kW = 25 kW 
    QB = Qtot - QA = (150 - 75) kVAr = 75 kVAr 
    SB = 79,06 kVA 
 
Na compensatie: 
Qna = Ptot tan ϕna = 125 kW 0,4843 = 60,54 kVAr 
Qd = Qtot - Qna = (150 - 60,54) kVAr = 89,46 kVAr 
 
Triangle connection  
Qc = Qd/3 = U2 ω C ⇒ C = (29,82 kVAr) / (400 V)2 2 π 50 Hz = 593,25 µF (cheapest solution) 
 
Star connection 
Qc = Qy/3 = 1/3U2 ω C ⇒ C = 1779.75 µF  



Problem 3: 
 

 
 
Problem 4: 
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(b) 
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2 *(2* *50*15 )sin sin 0.108
220*396

cos 1 0.108 0.994

0.108 grid behaves like an inductor
0.108 grid behaves like a capacitor
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(c) By decomposition of phasors, it is possible to write: 
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Problem 5: 

a)  
Slack: 150kV connection 
Generator bus bar: no generator busbar, because a wind turbine is not controlling the voltage 
Load bus bar: A – I 
 
b) 
Trafo, lijn A-C and C-D are quite loaded 

 high voltage losses, very bad voltage profile 
 because of the distance the losses between C-D are the highest 
 the current will flow from E to D because of the higher voltage in E 

 
c) 

 power produced in the wind turbine is directly used in bus bar C, therefore lower power 
transport between A-D, reduced losses 

 Vc is now higher  pos. effect also at bus D 
 
d) 
The generator is feeding bus A and increasing the voltage in A.  

 if the voltage becomes to high the tap changer will switched to a lower stand keeping the 
voltage into the desired margin 
 



Problem 6: 
 
EPV[kWh/day]=PPV[kW/m2] G[h/day] Vincl Vtemp Vref  A[m2] 
 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Horizontal [kWh/m2/d] 0,64 1,14 2,44 3,49 4,77 5,44 5,26 3,58 3,05 1,59 0,76 0,46

10° South 1,2 1,17 1,11 1,06 1,03 1,02 1,03 1,06 1,1 1,13 1,18 1,2
30° South 1,51 1,4 1,27 1,11 1,04 1 1,02 1,1 1,22 1,33 1,46 1,53
52° South 1,7 1,53 1,3 1,06 0,94 0,88 0,91 1,03 1,22 1,4 1,62 1,73
60° South 1,72 1,53 1,28 1,01 1,01 0,82 0,86 0,99 1,19 1,39 1,63 1,76
90° South 1,61 1,35 1,05 0,74 0,6 0,54 0,57 0,7 0,93 1,19 1,49 1,64
90° SE/SW 1,28 1,11 0,93 0,72 0,63 0,58 0,6 0,7 0,85 1 1,2 1,31
90° North 0,41 0,38 0,34 0,36 0,38 0,39 0,38 0,34 0,33 0,37 0,41 0,44
Temperature factor 1,02 1,02 0,95 0,91 0,88 0,87 0,86 0,86 0,89 0,98 1 1,02
reflection factor 0,96 0,96 0,96 0,96 0,96 0,96 0,96 0,96 0,96 0,96 0,96 0,96
days 31 28 31 30 31 30 31 31 30 31 30 31

Irradiation yield per 
day
10° South 0,752 1,3061 2,47 3,2318 4,1506 4,6344 4,4729 3,133 2,8665 1,69 0,861 0,541 30,1091
30° South 0,9463 1,5628 2,826 3,3842 4,1909 4,5435 4,4295 3,2512 3,1792 1,99 1,065 0,689
52° South 1,0654 1,7079 2,893 3,2318 3,7879 3,9983 3,9518 3,0443 3,1792 2,094 1,182 0,779
60° South 1,0779 1,7079 2,848 3,0794 4,07 3,7257 3,7347 2,9261 3,101 2,079 1,189 0,793
90° South 1,009 1,507 2,337 2,2562 2,4178 2,4535 2,4753 2,069 2,4235 1,78 1,087 0,739
90° SE/SW 0,8022 1,2391 2,07 2,1952 2,5387 2,6352 2,6056 2,069 2,215 1,496 0,876 0,59
90° North 0,2569 0,4242 0,757 1,0976 1,5313 1,772 1,6502 1,0049 0,86 0,553 0,299 0,198

PV Yield per mounth total
52° 56,145 81,297 152,5 172,6 220,86 231,72 233,44 171,34 162,14 110,4 60,28 41,07 1693,695
60° 56,806 81,297 150,1 172,6 220,86 231,72 233,44 171,34 162,14 109,6 60,65 41,78 1692,306

 


