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Application of MPCG Algorithm to Three Dimensional Electric Field Calculation of SFg
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ABSTRACT: Based on the character of the complex structure
of SFg circuit breaker in three-phase-in-one-tank GIS, the
modified preconditioned conjugate gradient(MPCG) algorithm
applied to solve multi-nodes and multi-elements large sparse
real positive defined symmetric matrix is analyzed and the
program diagram of MPCG algorithm is also proposed.
According to the sparse symmetric character of coefficient
matrix, the method of storing coefficient matrix effectively and
rapidly is studied and new data structure is adopted. The
finite-element calculation model and physical equations of SFg
circuit breaker are founded The large sparse matrix is solved by
using the MPCG algorithm. The electric field intensity and
potential distribution are calculated under power frequency
voltage and their corresponding profile charts and planforms are
given. They can provide a useful and optimized design
parameters for designing the circuit breaker configuration in GIS.
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Fig. 2 The structure of high voltage circuit breaker of GIS
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Tab.1 Comparison of the MPCG and ICCG algorithm

Sk s EFeE  BAKE CPU s
ICCG 0.0 3770891 63 75.532
MPCG  1x10° 1204021 66 41.264
MPCG  1x10" 1553202 62 37.886
MPCG  1x10° 1782170 60 41.156
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Fig. 3 Three dimensional mesh diagram of computation
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Fig. 4 Potential distribution of circuit breaker in GIS
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Fig. 5 Electrical field intensity of circuit breaker in GIS
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