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Fig.1 Connection scheme of converter transformer
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Fig.2 Coupled circuit of converter transformer
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Fig.3 Digraph of fig.1
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Fig.4 Sketch map of converter transformer
with interior faults
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Tab.1 Partial parameters of converter
transformer (single phase)
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Tab.2 Comparison of three-phase voltages
of normal node
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Tab.3 Comparison of three-phase voltages of node J
with different short circuit faults
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“HIHLE 5 HA5 R I EEES
U 166.4129 166.9379
Ut 166.4129 166.9379
Ul 166.4129 166.9379
Ul 161.5054 161.2004
Ui 161.5054 161.2004
UL 161.5054 161.2004
U4 83.6724 84.3620
Ux 83.6724 84.3620
Ut 83.6724 84.3620
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Fig.6 Relationship curves of primary current
or inter-turn short circuit current
vs. short circuit turn number
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Converter transformer modeling based on additive process
and short circuit fault calculation
ZHANG Jie, WANG Weian,MA Yaqing, TANG Jianzhao,REN Tao
(CSR Research Institute of Electricity Technology & Materials Engineering,Zhuzhou 412001, China)

Abstract: A digraph of coupled circuit is made for converter transformer,where the transformer is regarded
as an electric network containing coupled branches,and based on which,the additive process is applied to
directly build the equations of electric network containing coupled branches and the mathematical models of
converter transformer in normal condition are thus obtained. For calculating its typical internal and external
faults,the mathematical models of converter transformer in the condition of interior fault are obtained by
amending the correlative contribution of branches according to the change of nodes and branches. Actual
examples validate the correctness of the method of mathematical modeling and fault calculation,which needs
less computer memory and has higher computational efficiency,accuracy and versatility. It is suitable for the
mathematical modeling of complex multi-winding transformer in normal and interior fault conditions and the
calculation of arbitrary internal and external faults.

Key words: converter transformer; mathematical models; short circuit fault; electric network analysis;
additive process; coupled circuit
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Faulty line detection based on instantaneous zero-sequence power
for resonant earthed system

LI Bin,SHU Hongchun
(Faculty of Electric Power Engineering, Kunming University of Science and Technology,Kunming 650500, China)

Abstract: A composite method of faulty line selection using instantaneous zero-sequence power is proposed
for the single-phase-to-ground fault of resonant earthed system,and its steady-state and transient charac-
teristics are analyzed based on the instantaneous power theory. The fault signals after coordinate
transformation are used to calculate the instantaneous zero-sequence power of faulty circuit,which is then
decomposed to extract its oscillating components. Because the oscillating components of faulty line are
different from those of healthy lines,the oscillating components with one,two,four and six times of
elementary frequency are picked out and comprehensively analyzed to detect the faulty line. This method
integrates the transient and steady-state characteristics of fault and includes the harmonic signals. With clear
physical meaning,it adopts multiple complementary criteria and avoids the phase analysis. Its validity is
verified by simulation and field test.

Key words: instantaneous zero-sequence power; frequency characteristic; resonant earthed system; single-

phase-to-ground fault; faulty line detection



