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Transient Response of RLC CIRCUIT

Consider the RLC series circuit shown in Fig. (a).

Assume that there is no initial charge on the capacitor and there is no
initial current through the inductor.

The switch is closed at fime t = 0. Transform circuit for time t > 0 is shown in
Fig. (b).
] R L =] Ls
_*k;www_mmp_ ————AAAN T
1 — E_1 — I(s) | 1
E'T - C s ] T~ Cs
(a) (b)

» |Jsing the transform circuit, expression for the current is obtained as
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®» The roots of the denominator polynomial are
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the discriminant value will be positive, zero or negative
and three different cases of solutions are possible.

» The value of R, for which the discriminant is zero, is called
the critical resistance, RC.
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» The two roots s1 and s2 are real and distinct.
S;=atpPpands,=a-p

Then,
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aking inverse LT, we get

i(f) = K,el@Blt+ K, eleB)t = got [K,ebt+ K, &Pt ]

Its plot is shown in Fig. In this case the current is said to be

over-damped. _
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aking inverse LT, we get
i(t) = Kteod

Its plot is shown in Fig. In this case the current is said to be
critically-damped.
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Casel3: F<gieR<Re

» [or this case, the roots are complex conjugate,
sS;=at+jpands,=a-jp
Then,
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aking inverse LT, we get
i(t) = Ae Sinpt

This is under damped case, the current is oscillatory and at
the same time it decays. t®
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P.4w9 For the RLC circuit shown, find the expression for the transient
current when the switch is closed at time t = 0. Assume initially

relaxed circuit conditions.
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When s = - 887.29

2000 = B (-774.58) or B=-2.582
When S =-112.71

2000 = A (774.58) or A =2.582
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Taking the initial conditions as zero, find the transient current in the
circuit shown in Fig. when the switch is closed af time t = 0.
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Solution The fransform circuit is shown in

CurrentI(s) =
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So i(f) = Ae“ Sinpt

A =E/(LB) = 100/(0.1%139.19) = 7.184

Soi(t) = 7.184e21Sin139.19t
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