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20- IEC 61921 Ed. 1.0, 2003
Power capacitors - Low-voltage power factor correction banks.

21- IEC 61048 Ed. 2.0, 2006
Augxiliaries for lamps - Capacitors for use in tubular fluorescent and
other discharge lamp circuits - General and safety requirements.

22-IEC 61049 Ed. 1.0, 1991
Capacitors for use in tubular fluorescent and other discharge lamp
circuits. Performance requitements.

23-IEC 60252-1 Ed. 2.1 Consol. with am1, 2013
AC motor capacitors - Part 1: General - Performance, testing and
rating - Safety requirements - Guidance for installation and operation.

24-IEC 60931-1 Ed. 2.0, 1996
Shunt power capacitors of the non-self-healing type for a.c. systems
having a rated voltage up to and including 1000 V - Part 1: General -
Performance, testing and rating - Safety requirements - Guide for
installation and operation.

25-IEC 60931-2 Ed. 2.0, 1995 .
Shunt power capacitors of the non-self-healing type for a.c. systems
having a rated voltage up to and including 1000 V - Part 2: Ageing
test and destruction test.

26- IEC 60931-3 Ed. 1.0, 1996
Shunt capacitors of the non-self-healing type for AC power systems

having a rated voltage up to and including 1000 V Part 3: Internal
fuses.

27- IEC 60831-1 Ed. 3.0, 2014
Shunt power capacitors of the self-healing type for a.c. systems
having a rated voltage up to and including 1 000V Part 1: General
- Performance, testing and rating - Safety requirements - Guide
for installation and operation.

28-IEC 60831-2 Ed. 3.0, 2014
Shunt power capacitors of the self-healing type for a.c. systems

having a rated voltage up to and including 1 000 V - Part 2: Ageing
test, self-healing test and destruction test.
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29- IEC 61642 Ed. 1.0, 1997
Industrial a.c. networks affected by harmonics - Application of
filters and shunt capacitors.

30- IEC 61439-3 Ed. 1.0, 2012
Low-voltage switchgear and control gear assemblies - Part 3:
Distribution boards intended to be operated by ordinary persons

(DBO).

31-1IEC 61439- 4 Ed. 1.0, 2012 :
Low-voltage switchgear and control gear assemblies - Part 4:
Particular requirements for assemblies for construction sites (ACS).

32- IEC/TR 61641 Ed. 2.0, 2008
Enclosed low-voltage switchgear and control gear assemblies -
Guide for testing under conditions of arcing due to internal fault.

33-IEC 60439-1, 1999
Low-voltage switch gear and control gear assemblies.
Part 1: Type-tested and partially type-tested assemblies.

34- BS 1650,1971
Specification for capacitors for connection to power—frequency

systems.
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" KVAR rating of capacltor bank to Install per kW, to Improve cos @ (the power factor) to a given value
] cos @
cos @y .
j 080 Joss Jo.eo oot Jos2 [oe3 Joss |oss Joss 0.97 0.08 0.99
: 040 1657 180 ]1.80 J183 183 189 1102 195 189 §203 2,085 2,148
| 041 1474|162 |1.74 178 1.78 183 1184 188 1.3 1.87 2,021 2082
g 042 1413 188 168 170 1.73 177 J180  J183  |187 181 1961 2.022
! 043 1366 148 162  J165 168 J1.71 174 |17 181 1.85 1,903 1.984
! 044 1200  J144  ]1.85 1 1,61 164 f167 |17 175 1.79 1,837 1.889
1 0.45 1230 ]1.38 150 _ J1.53 158 150 162 J165 169 178 1784 1.848
| 0.46 1479 133 J144 147|150  J1.53 1- 160 J1.63 1.87 1.725 1.788
| 047 1130 J127 138 142 145  J148  [1.51 1.53 1.88 1.62 1677 1.758
048 1078 [122 134|137 140 143 J148  [140 1.53 157 1,623 1.684
0.49 1030  f117 {420 132  J135  J1.38  J142  J145 148 1.53 1.578 1.639
0.50 0.982 1 124 |17 130  J133  J138  }140 144 J1481 1.529 1390
051 0,036 [1.08 120 J123 125 128|132  Jss7z 138 1.43 1.483 1.544
0,62 0804 1104 116 J118  J121  [1.24 128 1315  ]1.36 1.39 1441 1.502
063 | osso  J1.o0  J111 1.14 117 120 123 |.n 1.30 1.34 1.397 1.458
054 0808 Joss T1.07  [1.10 1.3 118 J1.18 230 [1.28 1.30 1,368 1417
0.55 0760 Jost 103 J108  J109 fi42  J1.45  J.ae0 |42 1.26 1318 1377
0.56 o730 Jos7 _ Joss  |1.02 1.05 .08 1i1 161 1.18 1.22 1277 1.338
0.67 0892 Joss loos Joss  [1.01 104 1107 .13 115 |19t 1.239 1.300°
0.58 0gs5__Joso Jos2 . o 087 T1.01 1- o7 |11 1.15 1.202 1283
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068 0388 Jo53 Joes Joes Jovo  Jo74a Jo7z  Joeo [oes 0.88 0.935 0.996
0.87. 0.358 0.60 0.62 0.65 0.67 0.71 0.74 0.77 0.81 0.85 0.908 0.986
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Aaadival) GlECall Aladll e 308l Cuaal 60,97 58 Cargionall 5,081
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P=S5; cos ® =8;3c08 @,=666 x 0.75 = 500 kW

Q1=Pxtan @,
Q=P X tan @,
Q=Q1-Q
=0.75®, cos =093 ®, cos
= 0.8819 @, tan = 0.3952®, tan

Qc = Px(tan (I)l 'tan (1)2)

=500 x (0.8819 — 0.3952)
=500 x 0.4867 = 243.35 [ kVAR]
o Tal gt s 5 (V/38) () IS8 (8 plimgparstl (ro Uladll e 530801 cln (g

cabkw (\" ..\_,An) VLAY Gaagiusall 5508l Jalaa (\ J_,A:.) vo  dlall a8l Jalea
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Q.=k x P
=0.487 x 500 =243.5  [KVAR]
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C=Q./ V22 xnf) 103
=243.5 x 10* / ((380)* x 2 & x 50)
=5.377 x 107 [Farad]
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S =200 [kVA]
p.f1 =O.4
P =Sxcos® =200x04=80 [kW]

Q=P xtan ® =80 x2.291 = 18328 [kVAR]
Q,=-183.28 + 120 = - 63.28 [KVAR]

S =P + &
=, (80 + (6328)> =102 kVA
p.fr =P/S =80/102 =0.784
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P=Sxcos ® = 200 x 0.7 =140 kW]

Gyl flggin v, 10 315 4alyeSl 5)8l eDlgind Aty 1,9 Cadghiae §3 Jalae Yl

iela

rellgidl o Ayl dadall -

a) Annual penalty = 0.005 x ( p f — =) xannual energy consumption X tariff

=0.005><(' ') x 140 x 3600 x 0.15

= (0.005 ><20 X 140 x 3600 x 0.15= 7560 L.E
b) Annual bonus= 0

Mt +, V0 i AalipeSl 5,8l Dlgial igpedy +,4F Carghaaa 88 Jaloa 1140
fela g

a) Annual penalty =0

b) Annual bonus = 0.005 x &L= S - 01 ) x annual energy consumption

x  tarrif
=0.005x 1 x 140 x 3600 x 0.15= 378LE

Total annual cost =378 L.E
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