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Analysis of start-up process and implementation of start-up protection of a large synchronous condenser

LI Zhijian®% 3, WU Chonghao® 23, WAN Luofei' 2, PAN Shuyan' 23, WANG Huazhen?, LI Weit 2
(1. NARI Technology Co., Ltd., Nanjing 211106, China;
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3. State Key Laboratory of Smart Grid Protection and Control, Nanjing 211106, China)

Abstract: Recently, more attention has been paid to the large synchronous condenser as the problem of “strong DC and
weak AC” is becoming increasingly serious. The 300 Mvar large synchronous condenser has been put into service in
many converter stations in China. Because of the particularity of the start-up mode of a synchronous condenser, the
start-up protection of the turbo-generator, hydro-generator and pumped-storage-generator is not fully applicable to the
synchronous condenser. It is necessary to study the start-up process and protection configuration and algorithms of the
synchronous condenser. Its start-up stage and characteristics of three-phase fault current are analyzed in the start-up process
by comparing different types of generator units. A more reliable and faster start-up protection is proposed, including main
transformer start-up quick-break protection and excitation transformer start-up differential protection. A method of phase
angle and amplitude correction is presented. This is also suitable for wide frequency and wide voltage. The simulation
results show that the error of amplitude calculation is clearly improved and meets the requirement of protection accuracy.
This work is supported by National Natural Science Foundation of China (No. U1866603).
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Fig. 1 System composition of synchronous condenser

T IEARBLA SFC 2 BLEEE N ARNLRI B ,
BV AR TR R BN KEEEBENL. KE
REMLA.

1.1 5%, KELXBHENBHAR

TREC R FHLRI KRS K& FMLIR A SR Bh LI A7 LE
ANFERH SFC BT, HEPLE R0, &
FhH, B RS SIATR KN iR AL
JE RN, B JEAERTUE S . 4505 B R /N B 3 R
1.2 KR ERENANBEN AR

KB BENLALR SFC 2 TH I b B 28 15 2% 1
BZENUAN, BTTHEREAESNAFTE, SFC
A AR ML AT H T, DR Ak B BB 75 22
SFC HNFETHRE A2 L, 4R )5 SFC B H FtE %
FER, T SFC —EARNFHIIA L E A e M . 4
2 HUE KNI F IR, FER S SFC AR H .
1.3 FENNBENMAR

AN ML SFC S2al B, (HEHLE
A5e 4 ETHOKE RN, HKSRENHEZETE
TARE AT, AL S — B B R Tt 22 L A0



-150 - €0 &R SN

T, AL R AL Ee K B RENLAL 2 T SFC
R T RIS I F B B LA 2K 1) SFC i,
VAHNLA B MU R = ZA R AP B

1) JAHL SFC BN T B B

B B R AL LA OV F+ 42 2 000 V, i
R 5 Hz FHE] 52.5 Hz, Ayit S AR ML s,
AR Bt L B 15 PR [RD A, AR 2 R 20 3EA T 1
A1, HIMU™/ 7 <0.36 HEATIRTI.

2) JEHL SFC 3B T+ s i B

AW BOH A LB S L H 7R JLAD N (29 4~5 s)M\
2kV JHZ2 20 kV, #iF i 52.5 Hz [#{K3] 50 Hz.

VAHML. KB RENLA. REE K K FpLA
RN AR R AR, Xplinge 1 fox.

1 TEWABHFFERTEE

Table 1 Start-up characteristics of different generator units
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