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VRAAG 1: GS-MASJIENE

1.1 1.1.1 Die spoed kan verminder word deur die veldstroom te verhoog as
die pole onversadig is.v'

1.1.2 Die spoed kan vermeerder word deur die ankerspanning te verhoog,
maar nie in 'n direkte verhouding nie.v’
(2 x 2) (4)
1.2 Gegee: 'n Sjuntmotor
lL=25A I =7 e
A lar =7
Va=R0 Y Rr =200 Q
Ra=0,20Q
Eq=?

1:2:1 Iy = V/Rsy =380/200=1,9Av
=1, —Ilg =25—1,9=123,1Av
P, =V.I, =380%25=095kWv

Ankerkoperverlies = (1,)%. R, = (23,1)2 % 0,2 = 106,722 W v~

Veldkoperverlies = (I;,)%. Ry, OF Veldkoperverlies = I,V
=(1,9)% x 200 =1,9 % 380
=722W v =722Wv

Totale koperverlies = Ankerverlies + Veldkoperverlies
= 106,722 + 722
= 828,722 W v~

Totale verliese = Py, — Pyyy = 9,5—8
=15kWv

Yster — en wrywingsverlies
= Totale verliese — Totale koperverliese by
=1 500 — 828,722
=671,278 Wv (9)

P 8
122 U« 100% = 55 X 100% v

I]:
in ¥

= 84,211% v (2)
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VRAAG 2: WS-TEORIE
2.1 (VL) = (Vph) in Deltav” en (VL) = (v/3Vph) in Ster.v’ (2)
22 Gegee: 'n Ongebalanseerde, driefasige, deltaverbinde las
Y _ . 5
Iry = 27 + j0 ampére
lve = 29 — |15 ampére
Ier = 33 + j20 ampére
R V=415V
B
221 Iny =27 4+ j0 =27/0°V
Iyg = 29 — j15 = 32,654 — 27,35° AV
Igr = 33 4+j20 = 38,588,31,218° AV
Pgy = VICosO = 415 x 27 X Cos0° = 11,205 kW v
Pyg = VICos8 = 415 % 32,65 X C0s27,35° = 12,035 kW v
Pgr = VICosO = 415 x 38,588 x C0s31,218° = 13,695 kW v (6)
222 In =Iqy — Igg =27 +jO — (33 4+ j20) = —6 — J20V
= 20,8812 — 106,699°Av
Iy = lyg — Igy =29 — j15 — (27 +j0) = 2 — J15v
= 15,133/ — 82,405°Av
Ig =Igg — Iy =33 4+j20— (29 — j15) =4 +]35v
= 35,228/83,480°Av
(6)
[14]
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VRAAG 3: TRANSFORMATORS

34
W
v
v
Die sekondére wikkeling word deur 'n ammeter kortgesluit.v'
'n Lae spanning word op die primére wikkeling toegepas en aangepas om in al
twee wikkelings 'n vollasstroom te sirkuleer.v’
Die wattmeter gee 'n lesing van die vollaskoperverlies.v’ (4)
32 3.2 Metode 1 Metode 2
Re1 = R1 + Ra(V1/V2)? Rez2 = R2 +R1(V2/V1)?
=0,6 + 0,0101(6 600/400)? =0,0101 + 0,6(400/6 600)?
=3,35Qv =0,0123 Qv
I+ = S/V1 =300 000/6 600 l2 = S/V2 = 300 000/400
= 45,455 Av =750 AV
Psc = (11)?Re1 = (45,455)% x 3,35 | Psc = (12)?Re2 = (750)? x 0,0123
=6,921 kWv =6,919 kWv
B S-Cos@ e 300 x 0,8
1= S Cos0+P,+P, ° 7 (300 x0,8) + 3,2 + 6,921
= 95,954 %V (5)
3.2.2 kSCos 6
— 0
L T
B 0,5 % 300 x 0,8 SO0 ¥
~ (0,5x% 300 % 0,8) + 3,2 + (0,52 x 6,921) °
= 96,054 % v (2)
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3.2.3 Vir Nmaks: k = /P;/P.. =+/3,2/6,921 = 0,68v

Metode 1
kSCos 0

Nmaks = X100 %

kSCos 6 + P; + k2P,
0,68 x 300 x 0,8

x 100 % v

~ (0,68 % 300 % 0,8) + 3,2 + (0,682 x 6,921)

= 96,226 %V

Metode 2

kSCos 0

= x 100 9
maks = 3eros0 + 2P, “

0,68 x 300 x0,8

- (0,68 x 300 x 0,8) + (2 x 6,921)

=92,182% v

3.24 S =kS =0,68 x 300 = 204 kWVv

VRAAG 4: WS-MASJIENE

x 100 % v

3)

(1)
[15]

4.1 Dit is die verhoudingv” van die werklike emkv” wat verkry sou word indien al die

geleiers in slegs een gleuf gekonsentreer was.v’

4.2 Ep=23% - 19005256 Vv

V3
_ Np (60)(50)
=% P= 500

Totaal gleuwe = (4) (4 pole)(3 fases) = 48v
Spoelspan =§ x 180 = 150°v

@ = 180° — 150° = 30°V

2 33” = 0,966V

kp = CcOoS— = cOS
2

= B cqpe
4x%3

sin v sin @)(ZA)

= 2 = o
k4 5 = —go = 0,958
s 4sin—
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E‘,D = ZfQZpkfkpkd

7 = 1 905,256
T (2)(50)(60%10~3)(1,11)(0,966)(0,958)

v = 309,127v

Zr = 309,127 x3 = 927,38v

Geleiers per gleuf = 92:;8 = 19,32 sé 20v (12)
[15]
VRAAG 5: WS-MASJIENE
> = % = 239,600 Vv
E, = B = 346,410V
V3
Ze = (24+j48)= 5216738V
Ep = 239,600 L0°v + 346,410 L155°V
= (239,600 +j 0) + (-313,954 + | 146,399)
= -74,354 j 146,399
= 164,199 L_116,952°v
1= 2= BT = 31,577 L49,572° AY @)
5.2 P, = V3 VI, cos® = (V3)(415)(31,577) cos(49,572°)v = 14,719 kW
P,=P xn = (14719)(0,9) = 13,247 kWv (3)

5.3

fAX
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VRAAG 6:

6.1 °

Die verbruiker betaal 'n laer tarief.

ONTWIKKELING EN VOORSIENING VAN WS-KRAG

» Die rendement van sy/haar installasie is hoér.

6.2 Gegee: VL =600V

arbeidsfaktor een

6.2.1

6.2.2

Copyright reserved

P2 = 34 kW teen 0, 8 arbeidsfaktor naloop

cos8; = 1(een)

S; =
P,/cos8, = 2,5/1 = 2,5 kVAV
N = Poutz/Pinz
“ Pinz = Pyurz/n =34 000/0,86
= 39,535 kWv

Sy = 51,44 kWY

Arbeidsfaktor = Cos 07
= Cos (35,199)
= 0,817 naloopv

f=50Hz N =86%
P1=25KkW teen
P1=54 P2 R P3 .
oT
6>

\

St/01

S2/02

cos 0, = 0,8 (naloop)
~ 0, =cos™10,8 =—36,87°
S, = P,.,/Cos 8, = 39,535/0,8
= 49,419 kWY
St=5+5;
= 2,570°+ 49,419/ — 36,87
= 42,035 —j29,651
= 51,44/ — 35,199° KWV
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6.2.3 Metode 1

S2/02

S3/03

S1/04

Laat S1 = totale kVA van die las, geneem uit VRAAG 6.2

S1=51,44/ —35,199° kW = 42,034 —j 29,651
S; = /3V.Ip =3 x 600 x 55 = 57,158 KWV
Py = V/3V,I.CosH

42,034x103
= — o ol — \/
Cos 65 60055 0,735 naloop

» 83 = Cos™1(0,735) = 42,693°V
S, =S;—S, =57,1582 — 42,693° — 51,44/
—35,199°v = 0,023 —j9,106
= 9,106./89, 855° kVAY
S =3V,
S 9,106 x10°

= = 8,762 AV
V3V, /3 x600

I, =
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Metode 2

IL3/63
IL1/61
Laat S1 = totale kVA van die las, geneem uit VRAAG 6.2
S1=51,44/ —35,199° kW = 42,034 —j 29,651V
$1 = \@VLIM
F o Sy 51,44 % 103 _ DA
“UV3Y, 0 V3x600 ’
= 49,498 / — 35,199° AV
[;3 = 55A, gegee
P, = P, = 42,034 KWV
P, = V3V, I.Cos8
42,034x10°

5 Cos B = T 0,735 naloop
~ 03 = Cos™1(0,735) = 42,693°v
I3 =55-—42,693 A
I, =hL3—1,=55-—42,693°— 49,498 ~— 35,199°

= 40,425 — 35,294 — 40,448 + j28,532v

= —0,023 — j8,762

= 8,762/ — 90,195° AV

(6)
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6.3

I ! — — B IR
§f " I L J LI 3
R X
TREE - — T
v L e ——. y Y
C D
i 1
Xc = =2122,066 Qv

27fC  2X mx 50 x 1,5 x 107

Vpn/s = Vi/s/V3 =132 000/v3 = 76 210,236£0°V v
Zag = 16 +j36 = = 39,395.66,038° Qv
Zc=0—j 1220 — 1061,033£-90Q v

Lic = Vac/Zae = 76210,23620°/1 061,033 —90° = 71,826./90° AV

Lg = Is— 1l =205/ — 36,87 — 71,826.290°
= 254,663/ — 49,91° AV

Vyg = Lig.-Zyp = 254,663/ —49,91° X 39,395/66,038 = 10 032,449/16,128° Vv

Vap = Ve — Vap = 76 210,236.20° — 10 032,449./16,128°V
= 66 630,699/ — 2,397° Vv

Vr = V3. Vey/r = V3 X 66 630,699 = 115,408 kVv’
Iop = Vap/Zsp = 66 630,699/ — 2,397°/1061,033£ —90° = 62,798./87,603° AV
Is = Lig — lgp = 254,663/ — 49,91° — 62,798./87,603° v
= 303,946/ — 57,932° AV’ (13)
[27]

TOTAAL: 100
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