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Abstract From the basic principles of controlled source electromagnetic, boundary value
problem based on electric field vector wave equation is derived, and then transformed into
variational problem by generalized variational principle from which weak solutions form is
obtained based on vector wave equation of the electric field, and the introduction of
divergence conditions avoids a spurious solution and makes electromagnetic finite element
method more complete in theory. In quasi-static conditions, the closed expressions of electric
fields in the far zone in the air and the earth are taken as the outer boundary conditions of
the finite element method, difficulties in loading the boundary conditions are solved. The
pseudo delta function in seismic method is used to simulate three-dimensional electric dipole
source in finite element simulation then the singularity at source is eliminated, and also the
stability of the equation is improved remarkably. Through the numerical simulation for uniform
media and layered media, the validity of the procedure is tested, and for typical geological
models, numerical computing is performed and its electromagnetic response is analyzed.
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