$39% Foilf
20114E3 H 16 H

—MENX S

A ERBEYF D HAH

Power System Protection and Control

Vol.39 No.6
Mar.16, 2011

RRRSERTRENTERRIPHEZL

Ht

F R A
(L. ;yBRFARAIALFER, J® ST 530004, 2. BATIWFRIFMR, #HT L3 312000)
HWE: EAHLEHRBEOEM L, RE—AATFTEERIOLER DR R HA FIEE BRI F/RIE, Z/RIEAA b5 EH,
MET d-q TR LT ERB OB /E, BN LAREFrEWREGT, AR THATERELSFEATREPHREER
R, RETEBLREEIFAERHEHR), R TEBRETRAANRUE. ZREL TR ETE, HEEILFW, £
ERE, AEEMARSANK, R EEBELFT XY, HTIAREI. 45 LRBEIE, HREESRE. TR
TR BN HIE, A LR T ARG IED 0 TR BRI BRI, TR BB ER RS04 R UL,
EiIE: AR EAME MATH; AXNKE; BAUEL

A novel transformer protection algorithm to effectively distinguish switching the transformer with an
internal fault from switching inrush current

GU Bin'?, TAN Jian-cheng?
(1. College of Electrical Engineering, Guangxi University, Nanning 530004, China;
2. College of Engineering, Shaoxing University, Shaoxing 312000, China )

Abstract: On the basis of real power differential method, a novel principle of transformer protection using fundamental frequency
positive sequence power factor is presented. By using the PARK transformation, the fundamental frequency positive sequence rotating
vectors of the transformer’s terminal voltage and current are generated, then the fundamental frequency positive sequence power factors
of transformer in various transient process are obtained. According to the fundamental frequency positive sequence power factor of
transformer, magnetizing inrush and internal fault can be distinguished. The principle based on energy conversation has clear physics
significance, simple algorithm, easy engineering realization, and need not any transformer internal parameters, and is free from the
impact of transformer wind connection mode. Simulation testing results verify that this scheme has stability during inrush current and
is able to clear internal fault reliably and quickly, and its performance is superior to the traditional transformer protection principle based
on the differential current waveform characteristics, having sufficient sensitivity for energizing into light turn-to-turn fault.
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Fig. 1 Vectors of positive fundamental voltage and current in dq

coordinate
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Fig.2 System of transformer with wye-delta connection
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Tab.1 Excitation curve of transformer

I/pu Ulpu 1/pu Ulpu
0 0 0.1 1.28
0.002 5 1 0.2 1.32
0.005 1.1 0.3 1.36
0.02 12 1 1.535
0.04 1.25 10 3.7
-/, =7, =7, o

kA kv
S S
% n § |n

-10
= cosAp »
0.80 f
0.40 F
0.00
-0.40 -
0.180 0.220 0.260 0.300
I IL.

(a) A

kA 1%
o S
% 0 § |°

-10
= CosAp Y
0.80
0.40 -
0.00
-0.40 -
O.léO I 0.2&0 . 02&0 ] 0.3(.)0
‘ »

T (o) BT AMTI0%I0 [k

. L BZ% - [, -],

kV
o
% |n

-20

10 ¢ =

kA
|
> o

= CosAp
080 |
040 |
0.00
~040 L
0.180 0220 0260 0300
4 »

(0) A5 T A1 %0 W i
3 THA WM EKER
Fig.3 Simulation waveform of energized transformer without
load
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