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Effect of Large-scale Power Electronic Equipment on Converter Transformer Protection
Strategy and Countermeasure
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Abstract: Power electronics dominated power system is forming gradually with the use of HVDC and new energy. In or-
der to solve the effect of Power electronics dominated power system on transformer protection, the adaption of converter
transformer differential protection is first analyzed. Then the characteristics of the current on both sides of the converter
transformer are studied. Finally, the new protection logic of transformer based on the peak value of the current on both
sides of the converter transformer is proposed. The new protection scheme can not only ensure the reliability, but also
speed up the output protection. Simulation results based on PSCAD / EMTDC prove the conclusion to be correct.
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Fig. 1 The converter transformer operating environment
under LCC-HVDC
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Fig. 2 The waveform of three-phase differential currents
2 ETEHEBRRENFERERER

2.1 FRIPRIERIE IS EAH

FSL b, B g A PN R R 22 S AR AP A By
7] L 5 5 A A E I Eh VR R .
T BB T B S it — AP S K R 4 VT B S 1 X6
B RGN RS TIEW AR, A, Ch g
M T — P i T 0 O A N L SRR A B4 AR e g, L
(LS I

) A8 & A NI B S, A8 BT 3 2 B 40 3
TR BB A R F M LR M AR & A P
I, 4 90 A 000 86 P9 4, 2 A1) R 95 3 2 N 58
TARGRME, ANE TR . i T3 A A2 1 4
14 5 ), A 1 Pl A R 5 S T AR e AR I ) e it e



+232- 20204E3

Eudz

56t i3

TR 22 F 3K

248 AR A A AN IR B 5 3 A8 0 R 9
K TR — H UL 7R FRARRE T, HR A e 4
FHTA]

ZiA LR BT — B0 T e AR B
DL VAR A LU P 2R A A O B s 3L, ) DL K1)

max(z,
k= maxéij M

(D) H 21 s 480 Yt A2 TR R YA 5 2 8 7S 48 Yt A8
DR FEL 3 5 Ao 705 T 1D LL A
22 #FRIPARREY

e (), Y i A8 e AR AN Ik e B 3 1E s
ATHF, k=15 24 480 30 A8 P R Isf 22 48 9 A8 34 42 119
FAE G F A, B TR BR R T A (15 4
Uit i AL 190 6 % F D AR AT, LI 3 (a) , L R 1 —
JREIZC /1N T D0 P, 0 1 e IR EL 5 Y 4 A8 S 22 1Y) Oy
FEEM, BT IGBT #2157t 5N 42 2% , vi i 2 7E i
B 28 0, UL ) o S A 22K, ILIEL 3(b), BV &
H1MZEMRK, W E 30T LA, BRI
F2 0% L 0 AN [R] A Py 0 s s 8 000 b, 25 S AR
K, HH A RAE 22 5 8

20r
G
10r L
s O AN RANA | ARSI
= o l
i
,30 1 1 1 1 1 1 1 L L 1
0 01 02 03 04 05 06 0.7 08 09 1.0
t/s
(2) LCC-HVDCH#3i 4% 53 ] #L 3
151
10f i
el P
é oF— W \
-5t N
-10f E
—15

0 011 012 013 of4 015 0?6 017 0i8 019 110
ts
(b) VSC-HVDCH#377 28 3 ] B 37
B3 AEERBEN TR AN R &

Fig. 3 The converter transformer currents under different

DC environment
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Fig.5 The simulation result under internal fault
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Fig. 6 The simulation result under external fault
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