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The following electrical formulas
may be used to calculate basic
PFC values.

Active power

The amount of input power converted

to output power is the active power.
P=V3.V.l-cosg [W]

Formuia 1

Power factor

Reactive power

Apparent Power

The reactive power is the power
consumed in an AC circuit due to the
expansion and collapse of magnetic
(inductive) and electrostatic (capaci-
tive) fields.

Q=V3-V-.l-sing [VA(]
Formuia 2

Power Factor Correction

The apparent power is the power
delivered to an electric circuit.

S=v3-V-I

Formula 3

VA]

Connection and rating of capacitors

The power factor of an AC electrical
power system is defined as the ratio
of the real (active) power to the
apparent power.

Activepower P
Powerfactor=———+—— —
Apparent power S

Formula 4

When the AC load is partly capacitive
or inductive, the current waveform is
out of phase with the voltage. This
requires additional AC current to be
generated that is not consumed by
the load, creating I°R lossas in pow-
er cables. Capacitors are used io
supply reactive energy to inductive
loads. Reactive energy must be pro-
duced as closely as possible to the
loads to prevent unnecessary flow of
current in the network. This is known
as power factor cormrection.

Qc=P-(tan @1 —tan @z) [VA[]

Formida &

Formula (7) and (8) together

The reactive power of the capacitor
is a function of its rated voltage and
current.

Qc=Vc-lc VA

Formuia 6

Qe =Ve-Ve_ (Vef

Xc
Formuia 7
1 1
"w-C 2r-f-C
Formuia 8

f freauency of network

Qc=(VcP-w-C=\Vcp-27 -f-C

Formuia 9
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60/220 50-230
115/230 100-240
Quiescent 4.9VA
Energized 6.3 VA

e e > 200 ms at 115/230 Vac

24-250V DC

" Pickup threshold for rated control 24/48/60/110/125 V
110/220/250 V
3.5ms

0.52 VA

1000 W/VA

5 A Continuous

30 VA

40 W resistive

25 VA at L/R <50ms
<250V DCor €240V AC

5 A Continuous
30 A for 0.5 s(Inrush current)

+2%
+ 3 % with a minimum of 10 ms
+2%atln

1/5 A (settable)
1A 0.007 VA per
phase
| 5A 0.05 VA

100 xInforls

Thermal(rms) 30xInfor10s

4 xIn
Continuous
" 250 x In (half
, Dynamic(peak) e

5p10, 5VA

10p10, 2.5 VA

OVtol70V

0.215 VA per phase

230 V Continuous
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|User-defined pickup curve
|Jser-defined pickup and reset curve
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Setting Menu > Setting > Power System Datal > CTS/VTS

Praot. Operation Quantities
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Setting Menu > Setting > Current Setting Group(A) > 50/51 ph/GND OC > 50/51 > ...

E'I"ﬂ Méﬁi

B0-3 Pickup (INF)

50-3 Time Delay(.00 sec)
50-2 measure.

B50-2 Pickup(2.00 A)

B0-2 Time Delay(0.00 sec)
50-1 measure.

501 Pickup(1.00 &)

B0-1 Time Delay(D.50 sec)
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Trip Log
Oscillographic Record
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Trip Log
Oscillograph
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Setting Menu > Input, Output, LED, Fnkey
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Display Setting Menu > Setting > Current Setting Group(A) > Distance Zone > Zone Z1
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R{Z1)1.250 Ohm)
H[Z1)2.500 Ohm)
RG{Z1).{2.500 COhm})
T1-1 phi0.00 sec)
T1multi-ph{0.00 sec)
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Display Setting Menu > Input.Output.LED.Fnkey > Outputs >Output 003> Not Allocated > Power System Data 2 > Relay
TRIP > Latched
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Display Setting Menu > Input.Output.LED.Fnkey > Outputs > LED 001> Not Allocated > Power System Data 2 > Relay
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Primary = 5000 A, secondary =5A CT
Primary = 0.38 kV, secondary =110 V PT
R=5840Q Load(Y)
R=4.8Q, X=44.8 Q, Rc=5 Q, T1-1 ph=0.3 sec Zone 1
R=9Q, X=84 Q, Rc=20 Q, T1-1 ph=0.5 sec Zone 2
R=18Q, X= 168Q, Rc=40.05 Q, T1-1 ph=0.8 sec Zone 3
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Display setting menu> relay information> version > differential

Setting menu> setting> Device Config> 87 Differential port.> enable
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Setting menu> setting> Device Config> Diff. prot. Object> 3phase transformer

Setting menu> setting> Device Config> 50/51> Disable

Setting menu> setting> Device Config> 50N/51N> Disable

Setting menu> setting> Power system datal> CTs1>



CT primary (PH)
CT secondary(PH)
CT4 primary

CT4 secondary

CT5 primary (PH)
CT5 secondary (PH)

Setting menu> setting> Power system datal> CTs2> IN-Prim.CTM1

Setting menu> setting> Power system datal> CTs2> IN-Prim.CTM2

Setting menu> setting> Power system datal> transformer> rated prim.Volt.Sidel
Setting menu> setting> Power system datal> transformer> rated Appear. pow. Sidel
Setting menu> setting> Power system datal> transformer> starpoint of sidel

Setting menu> setting> Power system datal> transformer> winding Connection sidel

g ploil abbgy o Dlopdais Sl 5 490 m pa Sl 2

Setting menu> setting> current setting group(A)> 87 Differential prot> ON
Setting menu> setting> current setting group(A)> 1- Diff>

87-1 Pickup

87-1 Delay

87-2 Pickup

87-2 Delay

Setting menu> setting> current setting group(A)> Charecteristic>

87 Slopl

87 Base pointl

87 Slope2

87 Base point2

Setting menu> Input, Date, LED, Fnkey> Output> Output 003> Diff pha A or B or C Trip (Latched)
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3-Phase Inverter

To 3-Phase Motor
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0~10V DC Control Input Moda
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3-Phase Transformer (soow)

380V 380V 380 V
U1 12 V1g !En 12
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190 V
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3-Phase Multifunction Meter
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Resistive Load

220 V-50 W 220 V-50 W 220 V-50 W

220 V-50 W

220 V-50 W

220 V-50 W
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Differential Protective Relay

Binary Output
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1 pF‘

2.5 iF

0.1 pF
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Voltage Transformers
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