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VRAAG 1

1.1 1.1.1 'n Paar identiese omtakmotors (‘shunt motors’) wat meganies aan
dieselfde las gekoppel is en parallel verbind is.
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1.1.2 Wringkrag-stroomkenkromme

Spoed-stroomkenkromme

e

v

(2x2) (4)
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1.2 I, =2 l,=?
4 ls =7
1,=0,8 A 1,=0,9 A
) r I, =44 A | |a=§4A
Vs=400V Rf g M G % Rf =?
\ R.=0,5
|3 =?
1.2.1 Iy = laggeny — lrgeny = 34— 0,9 =33, 1A

Iy = logmoty + lrmory = 44— 0,8 = 43,2 A
I, =l,—1,=43,2—133,1=10,1A

Vir 'n motor: Vir 'n generator:
Veldstroomverlies = VI = 400 x 0,8 Veldstroomverlies= VI =400 x 0,9
=320W v =360 WV
Ankerstroomverlies = (I,)2.R, AnKkerstroomverlies = (I;)%2.R,
=44% % 0,5 =342x%0,5
=968W v =578 W v
Totale stroomverlies van motora = 320 + 968 + 360 + 578
= 2226 W
Totale verliese van motor en gen. = ;. Vg = 10, 1 X 400
=4040W v
Totale yster — en wrywingsverliese = 4 040 — 2 226 = 1814 W v
1814
Yster en wryging van elke masjien = —
=907W v
= ] Pour 968 + 320 + 907
Mmotor =+~ p "= T 7400 x 43,2
=0,873puv
B lewering B 400 x 33,1
Ngen = Tewering + verliese . (400 x 33,1) + (360 + 578 + 907)
= 0,878 puv 9)
1.2.2 I, 33,1
n o= |l== |—
elke masjien 13 43,2
= 0,875 puv (1)

41
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VRAAG 2

Gegee: 'n Serieparallelle kring.

R=4800Q

R=1200

C=7,63 uF

<«— V=250 Sin wt+ 150 Sin (3wt + 30°) V,50 Hz —>

2.1 Berekening van 'n uitdrukking vir die oombliklike waarde van die stroom:

Fundamenteel:

1 i

X = =
72 f.C 2xmx50x7,63x107°

= 417,182 Qv

5 Rp.Xc  480.0°x417,182.— 90°
LU R, + X 480.0° + 417,182 90°
= 314,876/ — 49,005 Qv

Zr1 = Regr + Z71 = 120.20° + 314,876.2— 49,005 v/
= 403,882/ — 36,046v

B .. 2500
Zrs 403,882 — 36,046°

JrMl -

= 0,619/36,046 AV

Derde bolfrekwensies:

Xo 417,182
Xey =5t =—4—

=139,061 Q
3 3

, Ry Xc3  480.20° x 139,061 — 90°
5T R,+ X3  48020°+ 139,061 — 90°

= 133,569..— 73,843° Qv
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Zr3 = Regr + Zp3 = 120.20° + 133,569 — 73,843° v/
= 202,881 — 39,224°V

o Eysz _ 150£30
M3 By, 202,881 — 39,224°

= 0,739.469,224 AV
i = I,,,Sin(314t + 6,) + [,;3Sin(942t + 6,)v
= 0,619 Sin(314t + 36,046°) + 0,739 Sin(942t + 69,224°) AV (13)

2.2 Berekening van die WGK-waarde van die stroom en spanning:

a
@) I _ IMlz +IM32
RMS = [T 5

2 2
=J0,619 + 0,739 e

2
=0,682AV
b
( ) VMl2 s VMBZ
VRM’S = ==
2
2 2
_ ’250 + 150 5
2
= 206,155 Vv
(2+2) (4)
[17]
VRAAG 3
3.1 o Die koper- of I°R-verliese in die wikkelingv'v’
e Werwelstroom of strooiverliese in die wikkelings en kernv'v’ (4)
3.2 Gegee: S = 15 kVA Po=140 W
V1 =3000 Psc =150 W
V2 =500V Vsc2=35V
f=560Hz
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3.2.1 S=V1 Vser = 152,07
I, =S/V2 Zey = Vsc/fz‘/
=15000/500=30A4Y =35/30=1,167 2V
Psc = (12)2 ) Rez

R P/ i Zey = \[(Rez)z + (Xe2)?
ez = Fsc/ Uz X.. = (2.3 = (R..2v
= 150/(30)2 = 0’ 167 ﬂ ‘/ ez '\/( 32) ( 32)
=./(1,167)2 — (0,167)2
=1,155Qv v (8)
3.2.2 [;(RezCos8, + X,,Sin 6
%Regulasie = 2(Rez ‘; ez 2)
2
_ 30([0,167 X 0,8] +[1,155 X 0,6])
B 500
=4,960% v (2)
323 SCos @
— 0,
N=Stoso+ B+, < 100%
B 15000 x 0,85 B0
~ (15000 x 0,85) + 140 + 150 ?
=97,776% v (2)
[16]
VRAAG 4
4.1
" N
(D
" MJ\ ’
B »
v B
Die alternator word teen normale spoed op oop kring aangedryf.v" 'n Reeks
lesings word geneem van ooreenstemmende waardes van veldstroom en fase-
emk.v" Fase-emk word dan vertikaal teen veldstroom geteken.v’ (4)
4.2 4.2 .1 fo M
6060 f 60x50
N = = 5 v
p 4
= 750 r/min v/ (2)
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VRAAG 5

Aantal gleuwe per pool = Aantal gleuwe /aantal pole
=T72/8 =9+

o = 180°/Aantal gleuwe per pool = 180°/9 = 20° v’
n = Aantal gleuwe per pool/Fases = 9/3 =3v
Z, = I1/3 = (72 x 10)/3 = 240¥
Vir volsteekwikkeling: Kp=1
sin (%) sin (32X 22
NN E
n Sin (2) 3Sin (23

E, = 2.Kp Kq. Kp £.0.Z, = 2% 1,11 X 0,96 X 1 X 50 x 0,08 X 240V
= 2045,952V VvV

) /= 0,96v

Kd=

E, =+v3.Ep = V3 x 2 045,952 = 3 543,693V v (9)
[15]

5.1 Gegee: 'n Driefase-induksiemotor

Rrotor = 0,3 ohm/fase

Aantal pole = 4
f=50Hz Tmax = 186,56 N.m
N1 =1 350 r/min
95.1:1 Berekening van die glip waarteen maksimum wringkrag
geproduseer word:
N, = 60.f/p =60 x50/2 = 1500 r/min v
s =272 5 100%
Ny
__ 1500-1350
= 1500 % 100%
= 10%v (2)
51.2 R, = 8.Xg

Copyright reserved

«Xo =Ry/S = 0,3/0,1

=30V (1)

Please turn over



513 Rotorinset
=2.mN;T/60 =2 xmx 1500x 186,5/60 = 29 295,351 Wv

Rotorstroomverlies = S.rotorinset = 0,1 X 29 295,351
=2929,535 WV

Rotorstroomverlies = 3.1,°R,

— li 2929,535
[ = ‘] otorstroomverilies _ J — 57’053 A\/

z 3.R, 3x0,3

Z,= JRZZ + (5.X0)? = /0,32 + (0,1 x 3)% = 0,424 Qv

E, = I,.Z, = 57,053 x 0,424 = 24,190 Vv
E, =S.Eq
« Eg = E,/S = 24,190/0,1 = 241,9 Vv (6)
514 Metode 1:
n, = N;/60 =1500/60 = 25r/secv

T 3.5.Eo”.R, _ 3x1x241,9%x0,3
T 2w (Ry® £ [SXQlF) 2 Xmx25% (0,32 4+ [1X3]7)

= 36,883 N.mv
Metode 2:

Tmax 51-Ry 9 R1% + (Sz.Xo)?
Tstart Rzz + (5;.X0)? S2.R;

186,5 0,1x0,3 ' 1x0,3

- 2 Z B 2 z - 5,05v
Tetare 0,32+ (0,1 % 3) 0,32+ (1 x 3)

186,5

start = 505 = 36,931 N.mv 2)

5.2 Kraglewering =130 kW

Toevoerspanning = 3,3 kV

Frekwensie =50 Hz

Sinchrone spoed =600 r/min

Vollasglip =1,5%

Vollasarbeidsfaktor =0,85

Statorkoperverliese =2,4 kW

Statorysterverliese =3,3 kW

Wrywing- en wikkeling- (rotasie) verliese = 1,4 kW
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5.2 5.2.1 Phech = Kraglewering — Wrywing — en wikkelingverliese
=130+ 1,4
=131,4kWV

Metode 1:

S
Rotorkoperverliese = m X Prech ¥

0,015

~ (1-0,015)
= 2,001 kW v

x 131,4v

Metode 2:
N, = N, — SN, = 600 — (0,015 x 600) = 591 r/minv’

2-m-N;-T 2Xmx591XT

Fnec = 55 60
T_6U><131,4><1[]3_2123 S
T T 2xmxs591  c e
2.m.(N; —N,).T
Rotorkoperverlies = ( 16 0 2)
_ 2xmx (600 —591) x 2123,143v
B 60
=2, 001 kWY (4)
522 Statorlewering = Rotorinset
_2.mNyT  2Xmx600x2123,143
60 60
= 133,401 kW Vv

Statorverliese = Statorkoper — +Statoryesterverliese
=2400+3300=5700W

Statorinset = Statorlewering + Statorverliese = 133,401 + 5,7

= 139,101 kW v/
P,, =+/3.V,.1, Cos 6 [Laat Pin = Statorinset]
P, 139.101 x 103
wly = = = 28,631AV
V3.V..Cos® +/3x3300x0,85 (3)

[18]
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VRAAG 6
6.1 Regulering van 'n transmissielyn - is die styging of daling in spanningv” aan die

ontvangkant wanneer die vollas afgeskakel word,v terwyl die

sendkantspanning konstant blyv". (3)
6.2 Gegee: ‘n Lang transmissielyn

5 R/2 . A 1 P2 Xu/2 .
Is lag
C RLoao Vr

Vs

B

S = 80 MVA; VL = 145 kV; pf = 0,8 naloop

R=0,15 Q/km x 200 km = 30 Q
L =1,5 mH/km x 200 km = 300 mH
XC= 10,66 Q/km x 200 km =2 132 Q

R/2 =30/2=15Q ¥
Xp=2-m-f-L=2xmx50x0,3=94,2480Q
X./2=94,248/2 = 47,124 Qv

Vg = V,./V3 = 145 000/V3 = 83 715,78920°V v
(i) Bepaling van die sendkantstroom:

Metode 1: Metode 2:
§s=v3-v, -1, P=S-cos0 =80x10°Xx0,8=64MW
I, =S/V3:V, P=+3-V, -1 -CosH
= 80 x 10°/v/3 x 145 000 ~ I, =P/\3-V, Cos®
= 318,538/ — 36,87° AV =64 % 10%/vV3 x 145 x 10> x 0,8

= 318,538~/ — 36,87° AV
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(i) Bepaling van die sendkantspanning:

=15 +j47,124 = 49,454 /72,343° Qv

R Xy,
7 = —
AE 2

T
Vig = I15.Z_ = 318,538/ — 36,87° x 49,454/72,343°
= 15752,978/35,473° Vv

Vg = Vug + Vg = 15 752,978.,35,473° + 83 715,789.£0° v
= 96 976,689./5,409° Vv

Zagp =R—jXc=0—j2132 =2132/—90° Qv
Lig = Vag/Zsp = 96 976,689./5,409°/2 132/ — 90° = 45,486./95,409° AV
Is = L + I = 45,486 ./95,409° + 318,538/ — 36,87° v
= 289,898/ — 30,204° AV

Vou = Is.Zps = 289,898/ —30,204° X 49,454 /72,343°
= 14 336,616.242,139° Vv

Ve = Vpa + Vup = 14 336,616.242,139° + 96 976,689./5,409° v’
= 108 805,293.29,929° Vv

V., = V3.Vs =3 x 108 805,293 = 188,456 kVv’

(iii) Bepaling van die arbeidsfaktor:

Arbeidsfaktor = C0s(30,204° + 9,929°) = Cos 40,133° = 0,765 naloop v (17)
[20]

TOTAAL: 100
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