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Electrical characteristics of generator transformer high voltage side on open phase operation
and its effect on protection
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Abstract: When the power transformer high voltage side outgoing line occurs single-phase or two-phase ground fault, in the process
awaiting reclosing after the fault phase is cut off or the main transformer high voltage side outgoing line occurs one or two phase
broken, generator transformer group is in the open phase running state. This paper analyzes the characteristics of voltage and current
of generator using sequence component, verifies the analytical results according to the recorded data, and proposes the effect on
generator transformer relay protection. According to the results of the analysis, it puts forward some attention and prevention
measures on open phase operation, which is conducive to the safe and reliable operation of power system.
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Fig. 1 Connection diagram of Yo/A-11 transformer
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Fig. 2 Current distribution diagram on Y|, side of Y¢/ A-11

transformer with phase C broken
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Fig. 3 Phasor diagram for high voltage side each phase with
phase C broken
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Fig. 4 Synchronous generator vector diagram and

equivalent circuit
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Fig. 5 Vector diagram of generator terminal voltage with

C phase open

R (60, ZIFEHARSAHIBITI, Pl
R, FFERENLES. LB
Bl s A T R AL R AR &S, S
AL, R C AHAEASAHIS AT, Ml A AH A
A5, B M U, N T IEH I HE, CAHHREU, K
FIEF R, B C AHAEA AR B F K/
AZNU,>U, >U,, U @i, flE~T 1200,
il U8R U, fE KT 12000
2. 4 BUPERIEEAE T

AR WA C AHAEARIZAT I, XL )
B SR IEAR UEAT B AT, SR FURRE
EaE 6. Kl 7. Kl 8 iR

> 60F e e e e
H 40p
= 20f
0 I A | . . 1
< 0 500 1 000 1500 2000 2500 3000 3500
o 15 T T T T T =
== 7 i T
2 10k ,,—w\ ___________ —— M E UL
Fr e L N e
= 5F ) /
W [ - . ; : .
%‘; 0 500 1000 1500 2000 2500 3000 3500
=
0.4
<03}
202}
201} .
00 L . ; - : i
0 500 1000 1500 2000 2500 3000 3500

SRR
E6 SEMBE. BRXN
Fig. 6 Size of high side voltage and current
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Fig. 7 Size of generator voltage and current
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Fig. 8 Size of generator voltage and power
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