Norton’s Theorem



Norton’s Theorem

The theorem states the following:

Any two terminal linear dc network can be replaced by an
equivalent circuit consisting of a current source and a parallel
resistor as shown in figure below:

I. Remove that portion of the network across which the Norton
equivalent circuirl is found.
2. Mark the terminals of the remaining two-terminal nefwork.
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2. Calculare Ry, by first setting all sources rfo zero (volfage sources are
replaced with short circuirs, and currenr sources with open
circuirs) and then finding the resultant resistance bemween the rwo
marked frerminals. (If the internal resistance of the voltage and /or
currentr sources is included in the original network, it must remain
when the sources are sert ro zero.) Since Ry, = Ry, the procedure
arnd value obtained using the approach described for Thévenin’s
theorem will determine the proper value of Ry.
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. Calculate I by first returning all sources ro their original position
and then finding the short-circuit current between the marked
terminals. It is the same current thar would be measured by an

ammerer placed berween the marked rerminals.

two-terminal L= Iy
circuit

Norton equivalent eircuit.



Example (1): Find the Norton equivalent circuit for the network
in the shaded area, then calculate the current passing through
the R, .
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e Step 3: R,
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Step 4 is shown in figure below, clearly indicating that the short

— circuit connection between terminals a and b is in parallel
with R, and eliminates its effect | id therefore the same as
throughR,, and the full battery voltage appears across R, since:
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Vo=LR=(0)60=0V
Therefore

IN=£= IV =3‘i
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When R =4Q,




Example (2): For the circuit shown below, Find the Norton’s

equivalent circuit at terminals (a-b).

* Tofind R, see figure below

20 X 5
=40

Ry=5|(8+4+8=5|20=

To find [, we short-circuit termunals @ and b, as shown in Fig,

We ignore the 5-{) resistor because it has been short-circuited.

Applying mesh analysis, we obtain
p=2A,  20-4;,-12=0
From these equations, we obtain

Hh=lA=i,=
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Example(3): Find the Norton’s equivalent circuit for the portion
of the network to the left of (a-b)
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e Stepl: remove the portion of the circuit to the right of a-b as
shown in figure below:




e Step 2: to calculate the Norton’s resistance
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e Step 3: calculate the Norton’s current (short circuit current)

Using superposition
For the 7v voltage source:
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e For the current source:

SEMcircuited o
=T = =40 .
Iy=I=3A ‘ ICDEA Rzéﬁﬂ | e
The result 15 IITVI ;
Ly=I'y—-I'y=8A—-175A=625A + b
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e 1-For the circuit shown below, Find the Norton’s equivalent
circuit at terminals (a-b). 10 10
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2- For the circuit shown below, Find the Norton’s equivalent
circuit for the network external to the 9Q resistor.
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3- For the circuit shown below, Find the Norton’s equivalent
circuit at terminals (a-b).
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