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UNIVERSAL SYSTEM OF EQUATIONS
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ALGORITHM FOR SOLVING AN ELECTRIC CIRCUIT
BY THE METHOD OF NODAL POTENTIALS

1. Take the potential of one of the nodes as zero (ground it).

2. Compile equations using the method of nodal potentials. The
equations is equal to the number of remaining nodes. i

3. Using any calculation method, solve the system of equatlons anc

potentlals of the nodes.

‘the found nodal potentials, determine



EXAMPLE

For the circle depicted in the figure, make a system of equations using the method of
nodal potentials
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Ground node 4 and write down the syst
equations using the nodal potential 1 A
general form: -
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Let's determine the own and joint conductances of N B
nodes and node currents.




EXAMPLE OF CALCULATION

For the circle depicted in the figure, make a system of equations using the method of
nodal potentials Jd g




CALCULATION OF CURRENTS

Jdoa

R
R R, ™ R
MR A IR

(D ch o

]1 s ¢1 _El
Rl




PECULIARITIES OF THE NODAL POTENTIAL METHOD
IN CASE WHEN THERE ARE IDEAL VOLTAGEAND
CURRENT SOURCES IN ELECTRICAL CIRCUIT
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Thus, the number of unknown potentials has become less by one, and for this
scheme it 1s necessary to compose a system of only two equations, leaving the
component with the known potential ¢3 in the left part.

{%Yu — Y, —p3¥ 3 =1,
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When finding own and joint conductances in this system, it should be taken into ace
that branch 6 contains an ideal current source. As indicated earlier, the curre:
circuit is equal to the current of the current source 16, and the internal resist
ideal current source is infinitely large, so the conductivity of this circuit
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it is convenient to number the nodes in such a
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Taking this into account, we write down the coefficients of the left part of the equation.
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EXAMPLE

For the circuit with parameters given in the figure, find the currents in all branches of

the circuit using the method of nodal potentials. L

E=100V,E, =100V, E,=30V,L,=T75A,
r; =4 Ohm, r, = 5 Ohm, r; = 10 Ohm,
¥4 =4 Ohm, 5 = 16 Ohm, r, = 20 Om, 7, = 6 Ohm
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