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Table 1 Relationship between phase-shifting
winding number and phase-shifting angle
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Fig.1 Schematic diagram of high-voltage inverter
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Fig.2 Wiring diagram of clockwise phase-shifting transformer
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Fig.3 Voltage phasor diagram of clockwise
phase-shifting transformer
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Fig.4 Wiring diagram of anticlockwise
phase-shifting transformer
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Fig.5 Voltage phasor diagram of anticlockwise

phase-shifting transformer
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Fig.6 Schematic diagram of differential current

acquisition mode for phase-shifting transformer
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Fig.7 RTDS test system diagram of phase-shifting transformer
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Table 3 Results of test by RTDS
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Fig.8 Recording waveforms of three-phase short circuit

ocurring at HV side of transformer
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Fig.9 Recording waveforms of two-phase

short circuit ocurring at LV side of transformer
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Fig.10 On-line recording waves of phase-shifting differential

protection relay in field
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Research and application of differential protection for
multi-branch phase-shifting transformer
HOU Wei' ,SHAO Lingmin®, DUAN Shengpeng' , WANG Litao' , CHEN Jun'
(1. Nanjing NR Electric Co.,Ltd.,Nanjing 211102, China;
2. Zhejiang Zheneng Taizhou Second Electric Power Generation , Taizhou 318000, China)
Abstract : The shortages of traditional protection for phase-shifting transformer are analyzed ,the working principle of

phase-shifting transformer is studied in detail ,the current conversion relationship suitable for different types of phase-

shifting transformer is deduced,and a new digital differential protection scheme using full-angle phase-shifting and

digital sampling technology is proposed. The proposed scheme solves the problem that differential protection cannot

be equipped in traditional multi-branch phase-shifting transformers, greatly improves the performance of protection

system ,and is suitable for different types of phase-shifting transformers. The effectiveness and correctness of the pro-

posed scheme are verified by the simulation carried out with RTDS. The differential protection device applying the

proposed scheme has been put into operation in March 2017 ,and has operated stably since then.

Key words : digital protection ;differential protection ;relay protection ;multi-branch phase-shifting transformer



b %

e
BESRPER WiEREEE
u v gt I —H
£ [ Al] v £ | Al memm £ T A e
TAH-A i A Dﬂ B1 ] G
L ——{1 = i
L]
-0 O] 0
£ TR £ o | e £ TheEtER
TAH-B E g i — | i DE; ©
L ]
U — ] 0 0
= = At
% g wR 15 wR N R
TAH-C — 07— 1
i T : : :
BENE
hERE § . O e L
£ oy £ o] £ 0| s
| EEmEr s

E A BEEEREDRIPERE R
Fig.Allmplementation scheme of phase-shifting transformer differential protection
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