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|
Rep—t O
P A

p = resistivity (or specific resistance) depends on conductor material and its
temperature. (2. m)

| = length of conductor (m)

A = Actual conductor area (m?)

p=1724%x10% Q. m for Copper
p=2.826x10% Q m for Aluminum

oleo u§£ Eo oUsT Wslall 299 ($3,b Ji.iu.) Loglall Lo dloy o)) A a5 85l Lie (}L«l\ o9
ST gl 3 33glly g S (20C0) omy (2 nglil) fad plasinly Byl By (Y Aaglill 23

Vsl e g5 IS5 olisl STy (Gl20) 314 Bomps ki i Bagliadd ()41 Jalably

R2=Rq1+ a(t2—11)] Q

R1 = conductor resistance at temperature t1 © C (Q)

Rz = conductor resistance at temperature t2° C ()

a = temperature coefficient of resistance of conductor material
t1 & t, = different conductor temperatures (in ° C)

a20 = 0.00393 for Copper

a20 = 0.00404 for Aluminum

a20 = 0.00347 for Aluminum Alloy
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Laq - Ll + LE +  + Lﬂ ..... Jor series combination
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Ly Ly Ly L,

sl 359 (INductive Reactance) z:dl o)) aus ol

X, = 2 fL

PSRN | BJS\.\.

g s " e 50 S atlys dls s (Capacitance)
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l s - 3
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Mj :\5'\.7:»3 3\.»3\.5.» SJS\J

sl e ol (3 ot

Z, Z,

Z,+Z, = (R + jX)+ (R, + jX,)
=(R| +R2-)+j{x1 +XE) = Req + ch*q

X{’
z|= /R +X? ~ ¢=tan” .

eq

Sl e owldl o3 oty

L.t _I: Z, :I_
Zeq 1 2 Z,

ZZ, _ v |7
Z‘q=z:ré Z,, =R, +jX, =|z|e”

ZZ, _ (R+JX)R, +JX;)

= = =R +iX = Ze”"
w7 v 7, (RAR)+ X +X,) o e 12|
90 90 R L
i AN/ T
Z,=R t+jX;
Z, YA
X = y Xr Z,=\J R* + X/
L X;
o o Q—mnF
R 0 R 0

cos g = —
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R C
R 0 R
- 0
5 5 Ao |
Z.=R - jX.
X, Xe
¢ ZC ZC ZC= RZ + XCZ
O = tan' =<
Y
-90 -90 cos g = i
L
TQO 90 R L C
X, X, .
Z AT Z, T Z,= R +J(X. - X))
g XL_XC' g XL_XC
£ t Z,=\ R?* + (X, — X.)?
XC R R XC g - taﬁi‘ XL - XC
R
-90 -90 R

CcoSs (7 =

N
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(V) Jus

=, Y e
Y F

v \.l-'l.

A choke of inductance 0.318 H resistance 300 is connected in series with 53pF capacitance across a
24V, 50Hz supply. Calculate the circuit impedance, current and phase angle. Draw scale phasor and

impedance diagrams.

Xip =2rxfL = 27 x 50 x 0.318 = 10012

6 6
10 7 10 — 600

e —
7 2mfC’ T 2w x 50 x 33

v [R2 . Xcﬂ 2 {309 + (100 — 50)?} = 500

vV 24
I—E—%—D.xi&—l

V. = IX, =048 x 100 = 48V
Vo= IXc =048 x 60 = 28.8V 59 450 Lyl ssluY gpnst

¥a—Ih bl

ViV, 48-288

tang = 7 7007 7 133 ¢ =053.1° lagging
X, = 100Q
Vv, =48V}
Vov.=192v)- Y

= Vo= 122V k-- Z=50Q

e ¥ : X, - X.=40Q
g3 1ol | §=531°

V., =144V R = 300
V.=28.8V

s ’ X. = 60Q

R
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Question

Solution

VY

(Y) Jisa

Find the current and the voltages across each component in Figure . Express each
guantity in polar form, and draw a complete voltage phasor diagrum.

|
\.'-' -{I’
TS0 W 25 kL

[ X '

LI

First, find the total impedance.
LZ=R+ Xy = jXe =73k + 25k} — joldki} = T5kL) — j35 kM)

Convert to polar form for convemence in applyimg Ohm's law,

3 3 - X
Z = VE + Xo £ —tan '(f)

35k

= TSRO 4 (35002 —an !
VTSRO + ) £ —tan {?Sm

) = B2 B -25"k()

where X,,, = X, — Xd.
Apply Ohm's law to find the current,

v, 1020°V
1= 2= 50 Y 21250 pA
Z  828.-25°Kkil *

Now, apply Ohm's law to find the voltages across K, L, and
Ve = IR = (1212250° pANTI S0 KD = 008 22500V
V, = IX; = (1212250 pAN25 200 kity = 30321157V
Vo= IXp = (121225.0° pANGD £ —90F ki) = 7.26 £=650° ¥

Motice that Vi is leading Vi by 907, and V- is lagging Vi by 90°, Also, there 15 a |80°
phase difference between Vp and V. I the current phasor were shown, it would be at
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(r) Jes
A 600 resistor, a pure 0.382H inductor and a 66.3pF capacitor are connected in parallel to a 240V
50Hz supply (figure below). Calculate the current taken from the supply and its phase angle to the
supply voltage. First calculate the current in each branch:
Vo 240

Ig= 0 ki 44 in phase with voltage

Xp=2nfL =2 x 3.142 x 0.3822 = 12052

vy 240 : 7
by — X007 2A lagging voltage by 90
108 108
Ao — = = 481}
7 2nfC' 2 x 3.142 x 50 x 66.3
V240 : 7
In = YA 5A  leading voltage by 90

These currents drawn to scale are shown in figure below , I is draw vertically up because in a
capacitor current leads voltage by 80°, similarly I, is draw vertically down because in an inductor
current lags voltage by 90°. Since I, is directly opposing I, their difference I - I, is 5 -2 = 3A as
shown. This current is added to I by completing the parallelogram, and the phasor I; representing

the current from the supply is draw in. By measurement:

de—ait and o — i)

Thus the current is 5A, leading the supply voltage by 36.9°.

[E.'= SA i
I'I
—_—
T LA e i Ly
240V ol : 1
50Hz - l
l IR ]L IL‘ |
= = = »V
60Q 0382H 66.3uF $=369° [, =4A
[ =2Av

'Y
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C‘1|| (i)d'-"‘uﬁ

[
ATHE % 650 mH

120V (A, R%ﬂog
60 Hz ) C, ——15puF

Reactances and Resistances:

1 _
= X, = 2nfl
Xa 2nfC,

Xcp = ! X, = (2)(m)(60 Hz)(650 mH)
(2)(m)(60 Hz)(4.7 uF)

X, = 56438 Q) X; =245.04Q

1
jﬂfCE

|
2= E=470Q
Xer (2)(m)(60 Hz)(1.5 uF)

X, = 1.7684 kQ

Zoy=0-3i564.38Q or 564.38Q /-90°

Zy ¢, =0+j245.04-]1.7684k Q
Zy o = -j1.5233kQ or 1.5233Q 2 -90°

Zz=470+i0Q or 470Q £0°

|

| |
—+
7y 72y

Z[U_.*([_--(;g) = = 429.15-j132.41

= 449.11Q £ -17.147°

Lt =Zcr T Lrieczy = 429.15-j696.79

= 818.34Q /-58.371°

o
v 120 £ 0

Tiotal = = - = 146.64 £ 58.371° mA
Zsotal 818.34Q £ -58.371

\ ¢
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AL Byt ¢ Ul Jeadll

i 52 Lms Lalidy Y] il daglie 3505 42 Lls Llasy (Active and reactive powery slss &
Bl pU o gy A8 ol oy 2T bl s b 2 gt o L) o ol o 5,0301)

(@ ylp A a”}”g‘uﬂ"tg}}ﬁ)@\ by‘)ﬁ&by Sldly agdt o

P=1xV=x*cos¢

skl 065 b1 AW 511 3lSTI3l

P=\/—*I*V*cos<p

- < T

ot




b p Bl et ste e 2L, &yl

A3 g1 8y S\

=1 Olol &6 ) et DUl o Jrid) W) oo e 250 ¢S 8,08 Canas

(Active power) Jud! of bl 3yuall —
sns (R) gl dlanlsy 35101 3 ellgnes 0 sl L2l B o (WOTK) Jxd e &) aladl) 302 ooy

(Watt) Lewld 8099 (P) (P

(Reactive power) dladl & 8,4l —¥
aad) S0 Aauly) 48y JUeSd [ nblall JU cgad clsy el I sl 5l ey
o o5 2y (VAR) 2y (Volt-Amps-Reactive) Lewls sag5 (Q) L a2y (X dsnudly
franzol) Bps oY1 el 0y olEYI (3 OleSTlane LdT Jsill S waadl (3 LS o B2 o of dmeia
s Jo U 3 Olianey Ll Cald b 06 By Ll Bl L 05 dmed) OF E Callly
o S S e et oSy el e et L Bl ) (o5 22 e 3B U s L aLeS)

350 T 09y WIS e o Sl Wasgorgy Aladd) i 5,0a) 4 358 )1 Jik

kVAR

kVA

V1
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(Apparent power) & auall &,uall —y
Jol= 29 (VA) Ll 3095 (S) B saps (£ 3l Bhalyy jdall n ipmnd) 80800 o2
) 8)ally Aladll 3ual (g ok Lol S oLVl 3 g polall 33 ) adey JLdly Ao O

LW led)

yald) &I gt B 8 yudll

Mradfs
Direction
of Rotation

I’E’I '

VY
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2Usl eoge LS jslally Josll jLlly 2dedll o3 0SS

11121,,+1h+lc:()
V[) = Vu/l = th| =|Vrn
Ve =V, £0°% V,, =V, £-120°, V=V, £+120°

Vip =V =V = V,£0° =V £-120° =J3V, £30°

a an

Vie =V =V =3V, £-90°

V.=V, -V, =V +V, =3V, £-150°

c n an an

VL = [Vub[ = IVlu'l = qull
:\/5 Van :\/§|Vbn| =\/§ l/(‘n :\/gl/p
v, =37,
L= i=L|=|t]=IL]
[L:Ip
sa Je job SO 5l Cleo dblas ok sy
P =1, *xV,*cos¢g

I o b 5755 wad B L3,
P=3%1I,*V,*cosg
ol e N (G Led Llikomy 3l ool JLlly 2ol (3 e iss

VL =\/§I/p

VA
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VL
==
V3
IL = Ip

V4

P=3xI +—
= 3 * [ * —*Cos
g \/§ (p

P=+3xI *V*cosg

2Usl dmsgn LS shally Lasll jLally 2dsdl) 03 0SS

k=

]u

=|1,|=|L]

L =140 L =1 2-1805% 1 <] 2+130°
Ly=1, -1, =1,20° =, £-120° =31, £30
I,=1,-1 =\31,£-90°

L,=I -1, =31.2£150°

[L =

Iuh

= ’[m»l =

/il




‘jz‘.f}fﬂ.éL(.L«.éng.:a N

LS 5,3

Al I 3 LSTsu Lo job S50l Cleo alslae 3kay sy
P =1,*xV,*cos¢g
ALY o s (57505 aad AU 1sLOUy
P=3x1I,*V,*cosg

sl o Vot (B Lo ity 31y Lol llly 2l o g i

VLZI/p
IL=\/§Ip
|
I, = —
V3

I,
P=3x—=xV; xcos
\/§ L (p

P=\/_*IL*VL*cosg0

.)}M‘ L) Jj\j.X.U (A) 9 (Y) bjj\ LSLG &.E_;Ij 2\.:5\;)@&.5\ SJJJLS\ ol aoladl alslall < oda
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(Power factor = cos @) 8! Jsles

Wadl) pally Wadl) 3)ad) (3 Olad Labas il jngy dedly Ll slall 33] 2 ol o oo
Gl (39 3 sl 30y i) 5,0l Cpy dend) 8 of Amilakly Beglall py Bend) 52 ol (gl L e

Leesis 35 Dgxa Y Thay Jalall s el oal) 251,68

V.l A

v S

Xc

A
Y

power factor = cos ¢ = P _ _ Gcnve _ power (kW)
S apparent _ power (kVA)

AR
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AR

iwlad) e Loloz J)@w

i
X
@
I
R I

= ek SO (12) 2wl el o8 Oy e

P =1°R (watts)

-

P =— (watts
Fr (watts)

=I’X (WAR)

VAR)




b p Bl et ste e 2L, &yl

.(Power triangle) &,4a)l cdze 1) Lalasil) oy

S
Q
P
-
P I
S =Py +(Q)
= power factor =R - £
cos ¢ = power factor = ==
tang = % or ¢= z’an_"%

P=1x%Vxcosg
Q=I1*Vxsing

))—u‘ @W “Ag.m”« J- L}j

SZ\/_*IL*VL

P=\/_*IL*VL*cosg0

Q=V3 I xV,*sing

Yy
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Jes

Ecch phase of a wye- connecied 3¢ AC generaior supplies a 100 A current at a phase
voltage of 240V and a power factor of 0.9 lagging, as shown in Figure. Find:

AR

1. VL
2. Pt
3. Qr
4. 87

Solution:

o A
VLT ?
- B
o
V, =3V,
= (1.73)(240)
V, = 4152 volts
P, = 3V,I cos6
71.8 kVA
= (1.73)(415.2)(100)(0.9) 313
kVAR
P = 646 kW 2
64.6 kW

Q; = y3V,Isin®

= (1.73)(415.2)(100)(0.436)

Q; = 313 KVAR
ST = \»’r3VLIL

= (1.73)(415.2)(100)
S; = 71.8 kVA
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SRzl Byl falas L3
=1 e Ul Bl O gl Al B35 6T (1) 2 B Julas 2L O)
S L) JUly (KVAR) &addl p 508 ssmy oy (KVA) 2alll 508 2ad gl Yl
OV g I3 g ) gad) 13 Yty bsladly Ldal (3 Bla) 1) (605 L& 3¢
e 2lST g Bl Y oy Slaall 5o of 8, S clibs]

L me me el L) OV L 83 e 3 (3 A Bl s L

P =I°R (watts)

O e sl i Bl ) O L 8ol s g g 53l 1 G

V=1Z )

(Improving Power Factor) & jslas cpwsd
Taor a3 (KVAY aalall 5,0il 06Kaw (1) Leds (V) o0 G Ged L) axdyy 3,0l Jolas cpnd s
Tad it gm lag s ALl 0w (KVARY &b 1 5udlly (KW) aSlend) il 308

sl Celalasll 3 LSy Ayl b oy o) dedl Jag] Al iy ) s LWLy 4 L
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_ 100—=~_ With load , -
8 - T -
2 - -
2 . Voltage profile with the capacitor -
5 98 - -
g0 - -
ER g
< 96— =
3 . -
a8 - -

Voltage profile without the capacitor

Voltage profiles after addition of a capacitor bank. (Copyright © 2002. Electric Power Research
Institute. 1001691. Improved Reliability of Switched Capacitor Banks and Capacitor Technology. Re-
printed with permission.)

60
é 1 1.00 Corrected power factor r
= ] -
= 4 L
= 1 0.95 C
) 40— L
= ] 0.90 r
t i |-
= ] L
O i L
R :
c- - |-
a".- 20_ —
£3) ] i
= 1 0.70 -
8 ] i
= - —
E g L
w ] _ i
= 1 0.60 -
0 T T 1771 \| T T T 7 | T T 17 | T T T7T | T T T ]|
0.5 0.6 0.7 0.8 0.9 1.0

Original power lactor

Released capacity with improved power factor.

A\l
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JS5 4855 3U) o LS 3V Slibey o¥p2 o SIS LT s sl oS Jle1 U ) Ly

Al Ll el By daglie U glly 221,680 8l S9ly ¥y U Blias pagling ai JUal ol
Lol 1 el (gpned) 0 Legd Al0A1 sl Dol (3 Wl &) bglas IASH smne Aal el
) alasily Uas LiasV1 5Ledl gn (oSl of dnnills (colanad BL] 98 3,0l folas Gpmd G Jal)
B 38 L VU Ll bl ) 303l e a glly Wl k8 Bpan 38 i gb 5l ales
B1ily aedt JLaDU b il 50l 150 s of Al of (Sl e 3Kl e angny ogllall LS

A e alld

active power kW

COSP = =
apparent power  KVA

. reactive power Kvar
Sing = ———l— ‘= ==
aparent power kVA
Q (kvar)

reactive power Kvar

ang = ———— = —

aclive power KW

P (KW)

reactive power = active power - tang

kvar = (kW)(tan¢)

reactive power at original power factor = active power - tand, A
Capacitor
KVAR
required
Q. (KVAR)
y QI (KVAR)
3

= (kW)(tan¢,)

reactive power at improved power factor = active power * tang,
7 $2 (KVA)
= (KW)(tang,)

Q2 (KVAR)

reactive power at required power factor = active power * (tan, — tan¢,) A

3 P (KW)

= (kW)(tan¢, — tan¢,)

YV
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- Byl e = RRES Sl ol el ed (tANOIANG2) b ol Aedy nall ny

Dyd Bl Jolhor (3 Jamiy (gl 5,0d) Jalas 339 dmeced) 2add) 6 503 e Jsaasl)

W () g @ LSy bl

Original | Corrected Power Factor
kbl 0.80 | 0.81|0.82] 0.83 | 0.84 [ 085 0.86 | 0.87 [0.88| 0.89 | 0.90 | 091 |0.92 | 0.93 | 094 [0.95 | 0.96 | 0.97 [0.88 | 0.99 | 1.0

081 U000 | 0006 | 0052 ) DO7E | 0004 [ 0131 057 (0184 | 0.212 | 0240 | 0268 0258 ) 0329 | 0361 | 0.395 | 0432 [ 0473 (0521 | 0581 | 0724
082 000 | 0026 | D062 ) 0078 | 006 | 0431 | 0,158 | 0186 | 0214 ) 0242 0272 | 0303 | 0335 (0.350 | 04D | 0447 0445 | 0.555 | OE98
0& 0000 | OCRE (0052 ) 0073 0105 (0032 ) 00160 | 0188 (0216 | 0.246 | 0277 ( 030 | 0.343 | 0380 | 0421 0463 [ 0.529 ( D672
084 CDOD | 006 | D083 | 0079 (0106 | 0,134 | 0162 (0.190 | 0,220 [ 0251 [ 0253 | 0317 | 0358 | 0395 ) 00443 | 0600 | DG
085 0000 | Q0ZT 0063 | 0080 | 0108 | 0136 | 00164 | 01594 | 0226 | 0257 (0.291 | 0338 ) 0360 | 0417 | 0477 | QG20
086 0000 | 0026 | 0083 ) 0.081 [ 0108 | 0137 | 0167 | 09598 | 0230 | 0.264 | 0301 | 0342 | 0330 | 0450 ) 0593
0g7? 00000 0027 ( 0065 | 0083 ) 0011 (0,047 0172 | 0204 | 0238 | 0275 [ 0316 (039 | 0424 | 0557
08 000 | 0.008 | D086 | 0084 (0,114 ] 0145 | 077 (0,211 | D248 | 0288 0537 | 0357 | 0540
08 00000 | OGS (0065 | 0085 | 0017 ( 0.049 | 0,183 | 0220 | 0251 | 0308 [ 0369 | 0512
030 0000 ) 0028 0.068) 0083 | 0121 (00155 ) 0152 | 0233 (0281 | 0341 0484
0 00000 | 0.000 | D067 ) 0083 (00127 | 005 | 0205 | 0253 | 0313 0456
08z .00 | 0031 [ 003 | 0,067 | 0134 | 0175 | 0223 [ 0283 | 0426
033 OO0 | D0 | 00055 | 0103 | 0.044 (0052 | 0252 | 0385
0 0000 | O.0CH [ 0071 0112 | 0160 | 0220 | 0363
0.56 CL000( QO2T) O079) 0126( 086| 0328
0.56 CUOD0 | CLCe 1| DU0ES) 00145 (| 02492
0.47 00| 0.048( 0108 0251
0.5 0000 ( QOG0| DE20E
0.2 00m) 042
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As the triangle relationships in Figure demon-
strate, kVA decreases as power factor increases.

At 70% power factor, it requires 142 kVA to produce
100 kW. At 95% power factor, it requires only

105 kVA to produce 100 kW. Another way to look

at it is that at 70% power factor, it takes 35% more
current to do the same work.

The power triangle in Figure shows apparent
power demands on a system before and after
adding capacitors. By installing power capacitors
and increasing power factor to 95%, apparent power
is reduced from 142 kVA to 105 kVA — a reduction

of 35%.

\ Jle

After

33 kvar

100 kvar
Before
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Load
P=true power =T'R=119.365 W T=14104 i,
Q = reactive power =X = 115.998 VAR 5
S = apparent power = 'Z = 169256 VA ‘ Lia §3 160 mH
g ¥y = 60319 0
v 120 £ 0° 120V :
I, - —= _ _ o l41s-4515° A gom (V)
Zoa 35079 £ 4515
Fias % 60 0
Power factor = True power _ 119365 W - 0,705
Apparent power 169256 VA
wsieeoms T
___}E.u_.,.:_j,'.l;JL...':il;n"-E)J.Ejlt-fﬁf;fl:wﬁm;@sﬂukw&@:fubéﬁkm
ST g o Tz oy g (g (5 5l T e 310
Q=E ... sohving for X . _ .
X
E* (120 VP
= = = LW
Q To0eg VAR 00020
1 !
=_——_  _..solingforC.__.
o=
c=—L - ! = 22105 uF
m,.  OmE0Hz(I20002Q) 0
— Load
Lg=9947l6ma 2299 :
1 = le=1_41§p.
ngj'ﬁ? 160 mH E
Vi Lo : 169.256 VA
120V ; X =603190 119.998
2pF ; C '
3 Ry Eson
119.366 VA o
0 Y 0.3673
VAR

T = Ze 1/ (Zz + Zg)

Lo = (120,57 £3 £ 90%) // (0319 O £ 80° + 60 Q £ 0%
T = 12064 -3573.58m Q0 or 120.64 0 2 02724°

P = frue power = I'R.= 119.365 W

Q = reactive power =¥ = 0.5675 VAR
5 = apparent power = °'Z = 119366 VA

92/’ 119365 W

v 120 £ 0°
Iy= —= - = 9047 £ -02724° A
Zom 120.64 03 ~ 0.2724°
Power factor = —uePOwer 119365 W | jo000e7
Apparent power 119366 VA

Impedance (polar) angle = 0.272°

cos 0.272° = 0.9999887
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5l 3yl folas 3T
Jodl s wldaad) a0l slse (light load) s blshl o) ey a2l Lo lanall 59y all> (3
gl 3y Gty ) had 3 oas LS T LB Y1 0K g SBeY a3 ol Jl 8
iz ) (KVAR) 2iid) 5 50800 Lensy [aisune (KVA) sl 50300 06 U e 35l
A dgmior Wiy (1) B jylomny 5080 Jolne iy 2 500 e (gpmdt 3 iy Laf
U e o il s Wy (bl alE Aol il ls) ble s 1y (leading) pus

= QW sl Lalasl) (3 msge LSy 55Vl 32

lagging power factor

power factor = |

leading power factor

Vs : Sending end voltage

VR : Reciving end voltage

R : Resistance of the line

X1 : Inductive reactance of the line
Z : Impedance of the line
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Hlall W) s e BBoly | Lasdly slibY) dis ol (Transienty s, A ds 55l 2L 515,
light ) ¢ blsll Jod! 2ad Cluoy G)udll olas et 8020 Lo 2l Olra 2y ks A
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sl il Slaed) o Yo o d |5 05G 8l alae e 39,000 e 3 Ll WL
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J wud pdosll e e g Lald wiss Jile gy (ilose 2 Ble 2 pslae g2 LS aaudl
SlaieS” gonndl U el o)W Gy ey b1 LSl OV s 1 Lagiy SeS
bl ISall (3 a5 LS (ShuNt capacitors)y (K Je abg g 2.

a

Three-phase line with equilateral spacing

DALl @ el 055y ¢ Jags 1lsbl el bsbs (3 Tas 3L (Capacitance) dad) 2 05

JeV o (lagging) LU il Joles 2 o min) 53 Lolae o S Ll 00 e
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o AT b 0 e Slsbl Ll e G gl (hllly JSlodl Lkl Logll Job an slagy (R
Bt kit o M Benblial)d OV s Ll o Gl a5 bslax (3 6l eslST A

A 3 LSy Wl S T 3l 0555 gl L (Inductance)

(leading) piize 1) Jgmz 801 folas 0B L5 Jodt o Job ladd b 050 &) oYU 3y
«(Ferranti effect) sl 3ol s 3allall oding Lot oy o el 0SS wisjn bl 218 2354
o Slike mog on alSall s =My L Ellgndly BN liae e AU s §glax Talu Lmeissf LS
Bgnd) 53l W Se ol Db pb L 58 mxd &) bk Je (shunt reactors) e <l
AU e o sl o S e sl e Labgay sllal) 21 dand 3300 JLeVL Ll Wl 13
Sl Jor) Slas los 065y a2l e aledl Bl L) 3 )l dmcad) 2l 2l 3,03
Gordl Jod) o (leAING) ptize 3,08 ol o2 Lis 2l ILH OV sl Lo (capacitors)
Al 58 Bl 0 e L Al AW W Se ol aoy Ll (capacitive load)
lewzs o Ely (inductive load) ) o s (lagging)
bV e 2l Sleel) 1) Cndew 05T 1o Ll B @l S CNT L) Jgb 087 s
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AL S IS (B el ! plsen] ¢ EIW fuadl)

Loy 3yl Jales () Laliasdly Lo LiasW) 5ledt oo xS of nndl 0) Tale US3 O amy
s sy BS0adl e 83mgll wlanall OV 2 il ales Greomd Bl dandl) 203 Olus 24S

£ (»gzﬂ\ iaby

(IEEE Standard. 18-2002) 8y <lewzal! o

3 S ot bl Aed) Slas 13

2.5 KVAR, 5 KVAR, 7.5 KVAR, 10 KVAR, 15 KVAR, 20 KVAR, 25 KVAR,
50 KVAR

G S VY sl agd) Slanze 18

50 KVAR, 100 KVAR, 150 KVAR, 200 KVAR, 300 KVAR, 400 KVAR,
500 KVAR, 600 KVAR, 700 KVAR, 800 KVAR,

capacitor banks) Clwed! wls gers Cldinas
L Jo ol s S (3 o Al (3 055 O (S aikz alse @ ) e Sl dgs
28 ) OIS adly pelall Al ol ekl B WS e e Sl Sleget Cineas Sy
A Slie sl dgd) o o dinaal (S (el ALy el sl e g6 B ol e
Biles 0555 Wb Lgmign o r Lt oS Ly L Jl) gl lnaiey Jaoe bl agd) lanzeg £ b1

.(pad mounted) i.>,1 sf (pole mounted) suesY! Js
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pole mounted

pad mounted

3l o L e e Dl ] o il ol 050 4B plasanY) G e L Sk Ly

e e aeddl (3 Al Lgzad 055 Gt pail) 3B Sladl) 203 055 W3y ¢ ) s

doed)! Ayl Olmazad) —
ebld) fod) dad Ol gy 3l folns (e Szl e il oles r2s b LSS LS
Gad 2o g Viay (leading) piize U dsmns (V) 2o 33 Julee ol S (light load)
O @il 05 Lois Slzad Wad (KVAR) ! 1t L 0550 gl VW (3 pasned Ll el
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(Switched capacitors) & 8 paued! Olaacedl —¥

Al 2 508 QL oy Sl 33 ad @UtOMALIC) 2S5y A e Ly
OV Sl Jlae 5o i) 3 Legs 5715 (Lo Thae ¢ Tolu ¢ Imlusy gl 3yl amys cagd
Shnie 3w WS 8200 Sypmy ok i oSy 2l

k)l 3 Ol e sde sedd Radd) A k) alasn) g B JLE s 3 el e daa) O)
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.ccontrollery ool clashad ()95 o>
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S il & 6l s s 33y )l Jeald Sl Js] dess 22 b 1 aal) gl -
& asld) 3y Slendll Jbos) on Jadsis 5l Jalasy Ble L) RAAL (2 503 05
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ikl e 5d) L e B SV AL b sds e gl dnae ded ) G
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Control power
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switch

Capacitor unit
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