The circuit represented below consists of a coil and a capacitor connected in parallel.

@ =
004 H
Calculate the following:
a) Zco 17.561 Q
b) pf of the coil 0.512
c) lcon 6.8332 A
d) lcar 19.9957 A
e) It 14.556 A
f) pf of the circuit 0.2416 (lead)
g) Pr 422.008 W
h) Qr 1,695.360 VAR
i) Qu 704.112 VAR
i) Qxc 2,399.484 VAR



COIL

Zco||_ = 175612 Q

© =59.1699°

v

A

Rcon=9Q

XL =15.07964 Q

Convert Inductance to Inductive Reactance

XL = 2mfL
XL = 21(60)(0.04)
XL = 15.07964

Calculate Coil Impedance

Zeon = V9% + 15.079642

ZCOIL = V3083955
ZCOIL = 175612

Calculate Current in Coil

L E
COIL = 7¢0lL

L 120
COIL ™ 175612

ICOIL = 6.8332

Calculate Power Factor

RCOIL
pf =
ZCOIL
9
Pf = 175612

pf = 0.5125 (lag)
pf £ = cos™1(0.5125)
pf 2= 59.1699



Capacitor

P Rcar =0 Q
0=270° 4 Calculate Current in Capacitor
Icap = d
Zcap
Ieap = 120
6.0013

Zcap = 6.00132 O Xc=6.00132

ICAP == 199957 A

Note that this would not actually appear as
a triangle as there is no horizontal value.

Calculate Power Factor
Capacitors have a Power Factor of 0

Convert Capacitance to Capacitive Reactance pf =0
XC= — pf £ = cos~1(0)
2nf C

pf £ = 90 (lead)

T 2m(60)(442 x 1076)

XC =6.0013Q

Coil has no resistance
Impedance = Capacitive Reactance

Zcap = XC
ZCAP = 60013 Q



Circuit Current Totals

ltem Horizontal Values Vertical Values
Coil =6.8332 A @ 59.1699° |co||_ X COS(O) |COIL X sin(O)
6.8332 x c0s(59.1699) 6.8332 x sin(59.1699)

3.50197 A 5.8676 A

Capacitor =19.9957 A @ 270° lcoiL X cos(O) lcoi X cos(O)
6.8332 x cos(270) 6.8332 x cos(270)

0A -19.9957 A

Total: 3.50197 -14.1281

Calculate Current

Icer = /3.501972 + —14.12812

ICCT - V211867
ICCT = 14‘55614

Calculate Total Capacitive Reactance

Qxc = E xIcap

Qxc = 120 x 19.9957
Qxc = 2,399.484 VAR

Calculate Total Power

Pr = ExIxpf

Py =120 x 14.556 x 0.2416
Py =422.008

Current Power Factor Angle

350197
Pf = 4556
pf = 02416

pf £ = cos™1(0.2416)
pf £ = 76.019°

Calculate Total Inductive Reactance

Qxi = E x Ix; com
Qx;. =120 x5.8676
Qx;. = 704.112 VAR

Calculate Total Reactance

Qr = Qx. + Qxc

Qr =704.112 x — 2399.4719
Qr = 1,695.360




