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Industry Power Factor
Auto Parts 75-80
Brewery ¥5-80
Cement 80-85
Chemical B65-T5
Coal Mine 65-80
Clothing 35-60
Electroplating B85-F0
Foundry ¥5-80
Forging F0-80
Hospital T5-80
Machine Manufacturing B60-65
Metalworking 565-7F0
Office Building 80-90
Qil field Pumping 40-60
Paint Manufacturing 65-F0
Plastic T5-80
Stamping B60-70
Steel Works 65-80
Tool, dies, jigs industry 65-T5
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Where:
0% : the percentage no-load current,
uk% : the percentage short-circuit voltage,
Pfe :the iron losses,

Pcu : the copper losses.

KL: the load factor, defined as the ratio between the minimum
reference load and the rated power of the transformer.

The above data can be derived from the nameplate characteristics of
the transformer.
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Table 7.4: reactive power for the compeansation of ABB transformers

Transformer Q, [kvar]
u % i, % P, P, load factor K

[96] [%6] (kW] kW] 0 02s | os | ors |

Oil Distribution Transformer MV-LV

025 1.35 1.4 1.5
0.35 2.30 25 27
0.48 3.20 a6 4

0.55 3.80 4.4 48
061 4.50 52 58
or2 5.40 6.3 7

0.85 6.50 TE as

1.00 740 9.4 1
1.20 290 11 13
1.45 10.60 14 16
1.75 13.00 16 20

210 16.00 20 24
2.80 18.00 24 30
3.20 21.50 24 3
370 24.00 a7 ar
4.00 33.00 34 48
4.80 38.00 56 73

Nlw e es|les|ee|e|ea|le|la|lsa|la|ls|a|sa]s

Cast Resin Distribution Transformer MV-LV

0.50 1.70 22 28
0.65 2.40 31 a7
2.90 a7 4.4
3130 4.4 53
4.20 53 6.4
4.80 50 T3
580 68 a7

7.00 a 10
820 86 12
a.a0 97 13
13.00 11 15
14.50 14 20
15.50 15 23

17.50 17 26
19.00 18 34

(=0 - - = - = - O = - O = - = - - -
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Standard values for transformers power factor correction

Rated apparent power Rated capacitor power Rated capacitor power
of transformer for oil immersed transformer for cast resin fransformer
KVAr KVAr KVAr

10 1.0 1.5
20 20 1.7
50 40 20
75 50 25
50 25
7.0 40
75 50
8.0 75
100 8.0
125 8.5
15.0
17.5
200
250
300
35.0
400
500
60.0

kVAr required for
compensation

upto and including 315 kVA 5% of kVA rating

315 kKVA - 1000 kKVA 6% of kVA rating
Above 1000 kVA 8% of kA rating

kVA rating of the transformer
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To calculate kVAR required to carrect power factor to a specific target value, use the following formula

hpx 06 [VI-PR# {1 -PFE

WAH"*q“‘Ed'_ WEFF | PR PR

motor nameplate horsepower
. motor nameplate efficiancy (enter the value in decimal
motor nameplate actual power factor
rget power factor

Note: Consult the motor manufacturer’s data sheet to venfy the maximum kVAR of capacitors that can be directly connected at motor terminals. To avoid
self-excitation, do not exceed the maximum KVAR rating that is specified by the motor manufacturer.

Name Plate guls diull! ol yod| Jola -2

FRAME TYPE oEs:Gh

445T P B
IDENT. NO. P44G520A-G1-XJ
HP 150 VOLTS 460
. » = RPM 1785 |AMPS 163

OTOR AMB 40 °CIDUTY CONT

e ey 96.2 ~8HZ 60 ame -C ] s A A ChTuDE

UARANTEED 95.8 »@S F. 1.15 f 40 1.00 S000

FACT 89.7 MWENCL.TEFC|] 50 1.00 3300

AR 17.5 B PHASE 3|CODE G %5 F
ORIvE ENG S0BC03X30X26

ARG 208C03X30X26

~

) MADE IN USA.

&EL!ANCE ELECTRIC COMPANY/CLEVELAND, OHIO 44117




- S Gl paedd NEVAJS Jolaa -3

Number of Poles and Nominal Motor Speed in RPM
2-3600 RPM 4-1800 RPM 6-1200 RPM 85-900 RPM 10-720 RPM 12-600 RPM
Induction Current Current Current Current Current Current
h";tﬂ.:ﬂng Eaﬂ:ﬁnr Eﬁnﬂmﬂnn Wu gﬁeﬁm‘um Eﬁgﬂ:hw Edm:tlon Emcltor all'.nduclinn Em:llor E:duﬂiun Emclmr anduﬂinn
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Table 4. Suggested Capacitor Ratings, in kVARs, for NEMA Design C and D, and Wound-Rotor Motors
Design C Motor Design D Motor
Induction Moter Rating (hp) 1800 and 1200 ¥Minimum 500 rMinimum 1200 riMinimum Wound-Rotor Motor

15
10
12

19
i
k2]

45
o
]

Note: Applies to three-phase, 60 Hz motors when switched with capacitors as single unit.

Note: Use maotor manufacturer's recommended kVAR as published in the parformance data sheets for specific motor types: drip-proof, TEFC, savara duty,
high-efficiency, and NEMA design.

Table 5. Suggested Capacitor Ratings for n Voltage
Number of Poles and Nominal Motor Speed in RPM
2-3600 RPM 4-1800 RPM 6-1200 RPM 8-900 RPM 10-720 RPM 12-600 RPM

Induction Current Current Current Current Current
Reduction Capacitor Reduction C‘ﬂudlnr Capacitor Capacitor Reduction l:sﬂneltor Reduction
L e 13 R 1 K e [ R %

2300 and 4160V —O0pen
100

=

25
25
25
50
75
75
75
100
100

125

100 150
150
200
250
250

300

150

150
150
200
250
300

150
200
250
250

200

1000
1250

250
300

20 RS0 S R U o - -0 -2 ) ) ) £ RN -]
(S =l =l R=c =2 - =2 - 2 = R = e I = - =
w|wm|m|a|a|o|o|o| | e|e|e|e
=0 -0 S R0 - -0 - A =R - AR -1 -

m|~m|e ee|e|e|w|we

100
125
150
200
250
300
350
400
450
500 100

5
25
25
50
50
75
100
100
100
125

25 11 25 11 25
25 11 25 11 50
50 11 50 11 50
50 11 50 11 75
75 11 75 11 75
75 10 100 11 100
100 10 100 11 125
100 10 100 11 150
125 10 125 11 150
150 10 150 11 150

0
125

[ (= - - - o -0 N
|| |
~|@m|m|e|m|w|w|o| (e

Above sizes are intended to provide a corrected power factor of approximately 95% at full load. Because of the limited number of capacitor
ratings available, it is not possible to raise every motor PF to 95%.
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KVAR is equal to 40% of motor kw-rating.

Approximate values (specified by the German Electricity Association VOEW) for fixed PFC of motors

Motor nominal rating Capacitor power rating Capacitor power rafing Capacitor power rating
(1500 rp.m.*) (1000 rp.m.*) (750rpm.)
KVAr KVAr KVAr

.19 05 05 06
.29 11 1 12
.. 39 15 16 1.7
.. 49 2 21 23
.. 59 : 26 29
. 19 32 35
. 109 42 46
. 139 53 58
179 63 69
.29 : 80 86
.29 105
.39 approx. 40% of the mator power

40 and above approx. 35% of the mator power

*1 . esvctions pes rinue
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40ul) Lalaal) (e Active Power sy a sii
P = I3*V*I*cos @*103 (kW)
=140 Adlaal) aladiuly o gl A
QC =P - (tan @1 - tan @2) in KVAR
Cos-1 (old power factor)

Cos-1 (new power factor)

=1 Al Jsaal) e tan @ dad s alyg

Cosphi selection table

Active power

ACTUAL cos @

TARGET cos @

Factor F from table

Correction power Qc =P x(tan @1 -tan @2)
Bk

» 100 x 0.84
84 kvar

Target power factor
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kVAR = / (kVA2 - kW2)

here:

kW = Active Power =P =Vx|xCos@
kVAR = Reactive Power =Q =V x| x Sin6

kVA = Apparent Power =S =V x |

Jolaadl di a-2

O dad gl) AN Jgaad) A K dad JLIAL a6
Existing Power Factor
Desired Power Factor

Active Power da@ & L s a gkl
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Power Factor Correction Chart

NOMOGRAM

THE QUICK AND EASY WAY TO DETERMINE REQUIRED CAPACITANCE (kVAr)

Current Multiplier Required
Power Power
Factor Factor

'S
o
2

45

TTTTI1TY¥

.50

.55

.60
.65
.70
75
.80
.85
.90
.95

0% 15 1 W O O L A I

UL LA AL AL AR AL LR RARLE RARA

EXAMPLE:
(A) Current Active Load 320 kW

(B) Current Power Factor 0.50
(C) Required Power Factor 0.95
(D) Multiplier (from Nomogram) 1.40

Required Capacitance 320 x 1.40
= (A) x (D) = 448 kVAr
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Dynacomp

Fans

Contactors

Fuses

- Connection busbars - \ 3 W — RVT-D controller

i RVC controller

I Dynaswitches

- CLMD33S capacitors
)

Reactors

Capacitors
(CLMD type)




KVAR Jti(Capacitor) ek | coftes i elosste

Jale Cmatl jasal il gh LI G pllaall GBSl @iy ciluaad A0 Aall aladiod (Say
5,481
« kVAR=Cx2nxfxV?x10° .. inkVAR
Where:
kVAR = Required volt-ampere-reactive in kilo.

C = Capacitance value of capacitor in pF

f = frequency in Hertz “Hz”

V = Voltage in volts

Farads & Microfaradsdw(Capacitor) «iiSell daw clibua

Convert Capacitor kVAR in Farads & Microfarads
o C=kVARXx 103/ 2mxfx V2 ... in Farad
« C=159.155x Qin kVAR / f x V2 .. inFarad
« C=KkVARXx 109 / (2m x f x V2) .. in Microfarad
e C=159.155x 106 x Qin kVAR / f x V2 .. in Microfarad
C = Capacitance value of capacitor in pF
kVAR = Required volt-ampere-reactive in kilo.
f = frequency in Hz

V = Voltage in volts
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APFC
IEC 60831-1 and 60931-1 albiw) -1

Standards | state that:

o the capacitors shall normally function with an effective current value up to 130% of their rated current Irc (due to the possible
presence of voltage harmonics in the network);

o 3tolerance of 10% on the capacitance for banks up to 100 kvar and of 5% for banks exceeding 100 kvar is admited.

The maximum current which can be absorbed by the capacitor bank lcmax is:

c

Q.= 100 kvar —» |pe=1.3° 1,1 =1.43L,
\/3U'1

Q.
Q.> 100 kvar — |y =1.31.05 - —— = 1,365 - .,
V3-U,

Therefore:

o the rated current of the circuit-breaker shall be greater than 1.5-Ir¢;
o the overload protection setting shall be equal to 1.5-Irc.

eFactor of 1.5 for over loads
= (1.3 x 1.15 = 1.495) ~ 1.5 where

Therefore, the safety factor of (1.5 x In) is used for selecting all

Switchgear _(Guide for the Design and Production of LV Power Factor Correction Schneider
Electric2018 page 41)

Magnetic setting of a Circuit breaker Im= 10x In

1.5 In for EasyCan/VarPlus Capacitors




e 1.31xIn for EasyCan/VarPlus with 5.6% Detuned Reactor
(Tuning Factor 4.3)

e 1.19xIn for EasyCan/VarPlus with 7% Detuned Reactor
(Tuning Factor 3.8)

e 1.12xIn for EasyCan/VarPlus with 14% Detuned Reactor

(Tuning Factor 2.7)

46 Aada (Bl g sall (e Al JUa)

150kvar/400v — 50Hz Capacitor

US =400V; QS = 150kvar

UN = 400V; QN = 150kvar

IS = 150000/(400v3) = 216A

Circuit Breaker Rating = 216 x 1.5 = 324A

Select a 400A Circuit Breaker.

Circuit Breaker thermal setting = 216 x 1.5 = 324
Conclusion: - Select a Circuit Breaker of 400A with
Thermal Setting at 324A and

Magnetic Setting (Short Circuit) at 3240A

NEC-Section 460.8(c)(3) Sl 458N a2

Ll s Overcurrent Protection  waluus ocia
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1.6 x In for standard compensation

1.6 x In for overrated compensation

POy gid) Sl it i
A9 Al ABdat) e Sl il Al

Cables size= 1.3 x1.1 x nominal capacitor Current

PR dildlg omddl adalodd] dgut dulld| Joladlg

Ponwnar Current Cross section

KA ey mm®

Rated voltage 230 WV, 50 Hz
25

50
T.5
10.0
12.86
15.0
20.0
250
30.0
40.0
50.0
5.0
100.0
125 .0
150.0
175.0
200.0

Rated voltage 400 V. 50 Hz

2.5
5.0
7.5
10.0
12.5
15.0
25.0
a0.0
40.0
50.0
5.0
100.0
125.0
150.0
175.0
200.0

EE R
boobobbbob

N

x
Co o BER

aoo

Rated voltage 440 WV, 50 Hz

25
50
7.5
10.0
125
150
20.0
250
30.0
40.0
50.0
5.0
100.0
125.0
150.0
175.0
200.0




Selection table

Power Currant Cross saction Fusa rating
KVAr A i’ A
Rated voltage 480 V, 50 Hz
25 3.0 ] 10
50 6.0 : 16
75 2.0 L 16
100 ! 25
125 ! as
15.0 ] I a5
200 L ! 50
25.0 L ! 50
300 L 63
40.0 L 80
50.0 L 100
750 L 160
100.0 ! 200
125.0 250
150.0 L !
175.0 350
2000 L 400

Rated voltage 525 \, 50 Hz

25
50
75
10.0
125
15.0
200
25.0
30.0
400
50.0
750
100.0
125.0
150.0
175.0
200.0

Rated voltage 650 V, 50 Hz

25
5.0
75
10,0
125
150
20.0
25.0
30.0
40.0
50.0
750
100.0
125.0
150.0
1750
2000




Recommended size of cables and lugs for
contactors and switchgear connection

kvar rating | Cable Size in mm2 Lug Size
230V/240V 400>V 575 | >575V

5 - 2.5 - 25 10
1.5 10 6 - 10
10 10 6 10

based on

10 ,
the terminal

6 M5/M6/M8
6
6
6
15 10 6 of the
6
6
6

Pin type,
fork type or
ring type

20 10 components

25 10
30 10
40 - 16 10

50 - 16 10 M5/M6/M8

fork type or
571 Ring based
68

**The above details/specifications will vary from manufacture to manufacture.
Calculations are based on standard operating conditions.




Table A.1
Coordination type 2 circuit breaker-contactor for the switching of capacitor banks at 400 V, 50 kA

Q, [kvar] 1., [A] ... [A] MCCB Tmax 1, [A]
14 21 XTS160 TMD 25 25
22 3 XT25160 TMA 40

29 41 XT25160 TMA 50

43 62 XT25160 TMA 80

58 83 XT25160 TMA 100

72 103 XT25160 TMA 125

87 124 XT25160 TMA 160
144 XT25160 TMA 160
165 XT35250 TMD 200
186 XT35250 TMD 200
XT35250 TMD 250
256 T45320 PR221LS/1 In=320
296 T45320 PR221LS/1 In=320
355 T55400 PR221LS/1 In=400
394 T5S400 PR221LS/1 In=400
T6S630 PR221LS/1 In=630
552 T6S630 PR221LS/1 In=630
T6S630 PR221LS/1 In=630
690 TES800 PR221LS/1 In=800
788 T6S800 PR221LS/1 In=800
985 T751000 PR232LS| In=1000

g|8|2|8|8|8|8|8|a|2

Table A.2
Coordination type 2 circuit breaker-contactor for the switching of capacitor banks at 440 V, 50 kA

Q, [kvar] 1. [A] ... [A] MCCB Tmax 1 [A]
13 19 XT25160 TMD 25 25
20 28 XT25160 TMD 32 32
26 38 XT25160 TMA 40 40
39 56 XT25160 TMA 63 63
52 75 XT25160 TMA 100

66 94 XT25160 TMA 125

79 XT25160 TMA 125

92 131 XT25160 TMA 160
150 XT25160 TMA 160

169 XT45250 EkipLS/I In=250
XT45250 EkipLS/l In=250
233 XT45250 EkipLS/| In=250
269 T4H320 PR221LS/1 In=320
T5H400 PR221LS/1 In=400
358 T5H400 PR221LS/1 In=400
448 TEH630 PR221LS/1 In=630
502 TEH630 PR221LS/1 In=630
537 TEH630 PR221LS/1 In=630
TEHS00 PR221LS/1 In=800
T6HS00 PR221LS/1 In=800
T751000 PR232LS| In=1000

g|8|2|8|8|8|8|8|a|2
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Table A.3
Coordination type 2 circuit breaker-contactor for the switching of capacitor banks at 500 V, 50 kA

Q_ [kvar] ]

o max [A] MCCB Tmax
17 XT2H160 TMD 20
25 XT2H160 TMD 32
a3 XT2H160 TMA 40
50 XT2H160 TMA 63
66 XT2H160 TMA 80
83
99
116
132
149

10
16

XT2H160 TMA 100
XT2H160 TMA 125
XT2H160 TMA 125
XT2H160 TMA 160
XT2H160 TMA 160
XT4H250 EkipLS/1 In=250
205 XT4H250 EkipLS/1 In=250
236 XT4H250 EkipLS/l In=250
284 T4H320 PR221LS/ In=320
T5H400 PR2Z21LS/1 In=400
394 T5H400 PR221LS/l In=400
441 TEHEI0 PR221LS/1 In=630
TEHG30 PR221LS/l In=630
TEHE30 PR221LS/1 In=630
TEHB00 PR221LS/1 In=800
TEHB00 PR221LS/1 In=800
TTH1000 PR232LSI In=1000

8|83 (3(8(5|8|8

8|3

g

2|8
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Table A.4
Coordination type 2 circuit breaker-contactor for the switching of capacitor banks at 690 V, 10 kA

Q_ [kvar] 1., [A] Lo [Al MCCB Tmax
10 8 12 XT2N160 TMD 16
15 13 18 XT2N160 TMD 20
17 24 XT2N160 TMD 25
25 XT2N160 TMA 40
33 XT2N160 TMA 50
42 XT2N160 TMA 63
50
69

XT2N160 TMA 80
XT2N160 TMA 100

67 XT2N160 TMA 100

Fi-] XT2N160 TMA 125

92 XT2N160 TMA 160
109 XT2N160 TMA 160

XT4N250 EkipLS/1 In=250

XT4N250 EkipLS/1 In=250

XT4N250 EkipLS/1 In=250
T4N320 PR221LS/1 In=320
T5N400 PR221LS/1 In=400
T5N400 PR221LS/1 In=400
TENE30 PR221LS/1 In=630
TENE30 PR221LS/1 In=630
TENG30 PR221LS/1 In=630
T&NBO0D PR221LS/1 In=B00
T751000 PR232LSI In=1000
T751000 PR232LSI In=1000




Recommended Enclosure sizes
The following table gives the examples for the panel dimensions

for better Ventilation

Total no. of steps
100

Panel dimension (H x L x W)mm

With reactor
1800 x 800 x 800

Without reactor

1800 x 800 x 600

150

1800 x 800 x 800

1800 x 800 x 600

200

1800 x 800 x 800

1800 x 800 x 600

250

2000 x 800 x 800

2000 x 800 x 600

300

2000 x 800 x 800

2000 x 800 x 600

350

2000 x 800 x 800

2000 x 800 x 600

400

2000 x 800 x 800

2000 x 800 x 800

PFC 5 i) ot Jobd Steps 61 Jfynd 9 il

1- Physical Steps

R Steps JI o (e gal i gui

3] KVAR £ 3424 5 gt Ca PFCC Aa gl J303 W) 5 AN A88a) [ dpolal) CiiSall cilas g Jial
(e ga dda) gy Bas o A4y 8 B ghad JS Jlaali oy g ABUal) (e giaalt! i sthallKVAR

2- Electrical Steps

Gl ¢ 3 ya JS (8 KVAR Ahiaial) 4palal) cuf ghadlll (88 g 4y gl il 51l W) 5 30 KVAR 48 Jias
Lgiaas 9 S Al Jaal) ) il BB g KVAR (Alea) cilidy

-t ookl Jukil (0 diwbmnital] (2utat Steps Jumishuil il S 0

® The number of power factor correction modules

eworkmanship for panel assembly

Al Jaall (B b g8 a9y g Al g
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1-The number of PF controller outputs used.

2-The chosen step combinations.

1203 45 607 89 M

5 |6 |7 (8 9
§ [10]12|14 16
9 |1 13]15 17
101316 19 22
2115118 21 24
12116120 24 28
14118122126 30
f
f

19023 21 3
624130 3% 42
23 31| 39 47136

1
1
1
1
1
1
1
1
1
1
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Capacitor step kvar

Switching steps

(a) Arithmetic sequence
1Az 15

0

10

10

10

2

10

10

10

10

Power of capacitor step:

(b) Mixed sequence
B B i S

10

20

20

20

Power of capacitor step:

(c) Geometric sequence
F2224:8: ...

10

20

40

Power of capacitor step:

Capacitor step

switched off

switched in




KVAR 250 dugumdd PFC i gul - Jbiod

Stepsd) skl 4 jlia g Stepsd) 4 luay 2

Electrical control 10 x 25 kvar : —:1,i
254+25+254+25+25+25+25+25+25+ 25

1.1.1.1.1. 1 =decill 685 Lanic

10 physical steps
10 contactors — Refer Contactor Selection
12-step controller
Capacitors— 10 x 25kvar
W iy Galed) 04
Electrical 23 324 ) J&G5 1) Cpunioa & Jag 88 2l ga g Alas § dulle 481
AUl Steps

—:gllill&Electrical Control gg&aa losic

25+ 50 + 75 +100 = 10 x 25 kvar electrical.
1.2.3.4:40d) (55
4 physical steps allowing for 10 different power levels
4 contactors (refer contactor selection)
6-step controller

Capacitors - 2 x 25kvar + 2 x 50kvar + 1 x 100kvar

dyadll Jolao guaunsil Stages of Jalyoll siljaoll Lil airia Galuddl o

[31]




PFCJ daglholl Physical Steps JI yalas Ll Jgsally

Possible power levels (kvar) Physical Steps

25 50 75 100
]

25
50 .
75




dalisoll Laglus §ylg dyadll Joleo g dliol

=1 ody JLSo
800 ¢ KVA 1000 gl d.alsgacill de Lisall dogaansii pl1 2o geill da gl 09 jualadll yosiay

. dldaioll PF 4 KVAR ollii sansKW.

Aillall puts 485 20 0.95 dyadll Jolo Jusniil caglhaoll KVAR Liagi aa
SKW 800 dsa Lyl
Jall

Measured KNVA = 1000
Measured KW = 800

a. System KVAR and PF of the facility

KVAR = —|f kKVA? - KW? = —|; 1000° - 800° = 600kVAR

Kw 800
FIFI = - = = -'B'n 'nr Eu'yﬂ PIFI
kVA 1000

b. System KVAR after power factor correction to .95
System KVA after correction

KW 800
kVA= —— -
PF .95

System KVAR after correction

kVAR = —/ kVAZ - KW? = 843° - BO0O* =  265kVAR

c. Power capacitor KVAR rating

Power Capacitor KVAR = KVAR (uncorrected) — KVAR (corrected)




2 ody Jlho

sloha¥ll @il & 4201 795 @I17.62 (o 39390 d3ad Jole aunaiil dojUIKVAR ssc ok
".'),g.goi62 93]93480 Adc Joa_l
Jall

1. Actual power:

KW =480 x 62 x 0.62 x 1.732/1000 = ~ 32 KW

2. The leading reactive power KVAR necessary to raise the power
factor to 95% is

found by multiplying 32 KW by the factor found from the correction
table for

capacitor selection (refer above), which is 0.937.
32 KW x 0.937 = 29.98 KVAR
Use 30 KVAR

3 oy Jlho

<KW = 800 .: KVA = 1000 ddLill jailailly diduioll gilsyasall ollaill Jooos
18 31985 30 il daaLaindl daandl ylado s5aPF = 0.80 .KVAR = 600

0.95 gll dyadll Jolao juuuns Jush 3c
Jall
PF 0.80.ae dsaliilll d4llall jo Lalgsled 800 hidd o st i pnsoll ysi olliill oy

J-aunsi Ji Syt Ji JG9oa JGaiall yo .dysdll Jole g ollaill doau yug dillell oLl Jauidl piaga
collaill doas 30720 gllgn 53 A9 0.95 gl1 0.8 o dyaidll Jole
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System Capacity vs. Power Factor
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4 oy Jlho
0.80 Alss s dysd Jola po /-5 = dliduioll ollai ggtiaue gle yiluuill sayidl

.dasgll Jaoasll i sic dyadll Jole aanaasiclyal adic losses g4 jalaa il yaadty o

Jali

An estimate of reduction of power losses can be made using the following equation:

) 2
% Reduction of Power Losses =100 - 100 [lr‘ﬁggﬂldplfyﬁéf,fiﬂ]

Or 100 - 100(.80 / 1.0)?
= 100 - 100(.64) = 36%
The original facility system losses of 5% are reduced by 5 x 36 /100 = 1.8%

As a result the monthly KWH billing is reduced by 1.8%; an additional saving.




dl dclaglly slga415 al samally cilg glas 18.54dl Joall ygtigo 8393 —: Jolits JLio
New PF=0.98 doad ciil&y Capacitor Bank desu mausl PF=0.82 do.sdy 7.90
Jadi
dall Joodl aluas —:U,i

Total Load KW =Kw / Efficiency= (18.5x2) / 90%=41.1 KW

KVAR dosd alasss —: Luils

Capacitor Bank Jalaa oladcial —: gla¥l ddy,khll

Hdgau Old &New power factor guaa ardlgll dosdll Jgsall o yLidi dgau
0.489 doadll ye&i
KVAR= Select Value X total connect load

KVAR= 0.489 X 41.1KW=20 KVAR.
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- dai Ll ddahall

Total Load KVA (old)= KW /Old PF=41.1 /0.82=50.1 KVA
Total Load KVA (new) = KW /New PF=41.1 /0.98= 41.9KVA

KVAR(OLD) =V (kVA2 — kW2)=V ((50.1)2 — (41.1)2)=28.6 KVAR
KVAR(NEW) =V (kVA2 — kW2)=V ((41.9)2 — (41.1)2)=8.1 KVAR

KVAR (Required)=28.6-8.1=20.5 KVAR

tan@1=Arcos(0.82)=0.69
tan®2=Arcos(0.98)=0.20

Total Load KVAR= KWX (tan@1- tan®2) =41.1(0.69-0.20) =20.35 KVAR

daal,ll ddg,hll
Nomograph ddajsh elsdciuly o

QC= K X KW = 0.39 X 41.1= 16 Fusluaadl o duspd
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= As shown in the figure, tracing a line segment from the value of the inftial cosg to the
value fo be obtained. the intersection of the ne with the middle graduated scale, gives
the value of K which, muitiplied by the active power P of the load. defines the necessary
reactive power .

djla Jal Leading KVAR  oalauas —:LlL

Leading KVAR supplied by each Phase= Kvar/No of Phase
Leading KVAR supplied by each Phase =20/3=6.66 Kvar/Phase

Capacitor Charging jlati waluus —:leal,

Capacitor Charging Current (Ic)= (Kvar/Phase x1000)/Volt

Capacitor Charging Current (lc)= (20x1000)/(415/V3)=27.7 Amp
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Capacitance of Capacitor = Capacitor Charging Current (Ic)/ Xc
Xc=2 x 3.14 x f x v=2x3.14 x 50 x(415/V3)=75362
Capacitance of Capacitor=27.7/75362= 379 uF

IC =V/ XC
Whereas XC=1/2nFC
IC=V/(1/2nFC)
IC=V2FC
HRC 3 9eaall calasan —: Lass.sLius

sLaill 3o 7,200 l1 7.165 go dowill ygaciy j9-atll dsan

Size of the fuse =165% to 200% of Capacitor Charging current.
Size of the fuse=2x27.7=50 Amp

silayasll ala L6l aluun—:Le gl
yLasill 3o 7.150 @1 7.135 guaa go&asiy alaldll de

Size of the Circuit Breaker=1.5x27.7 =40 Amp

- Thermal relay setting between 1.3 and 1.5 of Capacitor Charging 1
current.




-Magnetic relay setting between 5 and 10 of Capacitor Charging 2
current

Capacitor Bank J gagoll Jul&all malaus —:Lio L
Cables size= 1.3 x1.1 x nominal capacitor Current
Cable Size =1.43x27.7=39 Amp

De rating Factor ulloleo ja1gssi sty JulG oyl ylacidly 09di Sl sny

gase s0alf0

Eng.ahmedessa2020@gmail.com
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Power factor correction and harmonic filtering in electrical
plants ABB

Power factor correction: a guide for the plant engineer
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Power factor correction: a guide Schneider
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