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Fig.1 Topology structure and operation mechanism
of T-SAPF filtering system
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Fig.3 Single-phase harmonic equivalent
circuit of T-SAPF system

L 3 0] LUE S S i F e 1R R G0t
WRBHBT Z, 1aRR=, =l (2) Fos,
Z, 7, 'L Ly C; — ol
P2+ Zy 0 (L, + L) Cs — 1 (2)
T s @ 5 s/ s
K. Zg I E BT ; Ly R I SR LB Ly M 5
UK TSF 3838 U € o4 5 YK TSF i L2
A3(2) LR 0, 23S TS 2] R G I 5K
RSy, , X (3) FiR,
1
" L+ LG
A f A T, 3R R 50 Hz,
HC ) i) 45528 L JE Ry 0. 03 mH, X5 5 YR TSF 3
R 0. 192 mH, EAAE K 2. 122 mF, DL
EBEACA K (3) AT I R G IR BRI IR SN
4.64 AT (2) TTF R GAE 5 YR I AR AL Y 25
BBHBT LT 0, BUBF R G A2 kA IF BB TR, PCC
L AN 2377 A AR
245 YR TSF 18 B S L IR T, RGAE
5 YO B AL 1 S O T IRBR BT AN ] 4 Fs

(3)

4 TSF BESHRBMRNRFEENIEER
Fig.4 Equivalent shunt impedance of system when the
inductance parameter of TSF is shifted

& 4 AT %0, 24 5 Yk TSF 38 38 A9 HL S 5 i
0.192 mH % % 0. 182 mH, BMW%-5% I, R4 1%
5 U I AR A 1 AF RO T BHPL BE S 22 5000 Q, H
F A A RS B 5 U I A AR IERs
PCC HLHE Y 5 YR 2 i 2 T ZU R, 2 % F
TG 23384k, RS 75 Y B ™

2 SAPF EHBIEHIKEE
T TSF 5 W & A BB PRI, PCC HL R



HEHEAR 50

FEAE TR IS RN A 0. 38 kV HLIEZEZ% R PCC H
JE THD <5% FIARAE , B LA S 22 Ge 1 B4R A A1
P, WITLS T-SAPF REH Y SAPF HmEHLE Dhag
AT LA AN I BOE IR KF- . 35 0 T SAPF 9 1 fH
ST S BB 5 R

v x|
+ i i, =t
cHi, ™ HER%E

WA

5 SAPF & e = Hl R i R IEIEE

Fig.5 Principle block diagram of virtual
damping control strategy of SAPF

PR & A I, SAPF [ 385 5 462 0 2895 A PCC
WA R R B R 4, P R A i 0 2 I O
W A9 3 PCC I M o i K L 5 BH e R LK,
FHFE T 15 S BH e H T g 4, fe 24 ik r I SRR B Y
52 IR JE HL L Y AT ER 4R ) PCC T AR E HRL R,
TSR eI W iR il . B RHE #E T
T-SAPF Z 40 HAH I S A5 B L A 6 T

I, B

gy Wit
Ry 1,
+y I
Q< 35 (
Lq T c.
Un| SAPF [TSF

El6 EMRBIEHT T-SAPF RGBS HENBE%
Fig.6 Single-phase harmonic equivalent circuit
of T-SAPF system under virtual damping control strategy
HI 1 6 AT LAt A BB FE R e, REERY
FHRAFRL TN (4) FroR
Ly,
K(l 1
< (4)
1 K,
A + 7,

H1 20 (4) AT R I Y R G IRBEST Z, Al A
NTCTF R AE LR EEH T SAPF al S5 Us — 45
RGIFHRBAYT Z, JFHRAY B AU LB, eI 28 58 1 I
WRRHATAE N Zp , HAB /N TR R B 14k, i
BOE A HBE S R AL, B AT 1 R BEAT Z,, FR 1 7
— 3 Y L, NTTAI 6] PCC 3B i i e BORA54K, 15
B RGEEIRAIDHI A H B,

AP VIS 45 (self-tuning filter, STF)

Loy =

i FHE BH e 45 4 H 3t B S B0, P S e Tkt T 4%
BRI 5125 P e B 1) [R) 25 i e AR A AR B YT U/
Tz Fa, A STF A4 550 28 M B, 5 77 38 38 )% 25 AH
15, 7T AL 16 3 i 45 O 28 1 50 (5 5, LA
MASEE S &, MR 6 AT, PCC — AHMGAR Hi R 280
Clark 2230, 7£ of WiAHE I ARBR R T I RBN

Ks + K? . Ko ,
out _ in — g
uq'(s) (s +K)? +w2u“(s) (s +K)? +w2uﬁ(s)
Ko . Ks + K*
up'(s) = e ul(s) 4

uin(s)
2 4wt B

(5)
HoHu(s) ,u;‘(s)ﬁj\%Uﬂ‘? aB bR R STF i % A
HUE ;ul (s) ,ug" (s) 239000 o ABARZR T STF 1Y%
WL ;0 BRI, S T ZE#UE AR AR 15 2 i
fH0 1 HAHGZZER O B9 3ma B i 5 | A T R 2
H 2t (5) AJ RS BRAE STF H94% 3% pRECH .«
(s+1<>2+Jw2 (6)
(s +K)" +w
H =0 (6) TT LAl thASR] K AT STF 14 i A i
AR A I N B2, a7 TR,

0
m-10F K=30

o _

J20 K=50

Go(s) =K

< 451 K=30 K=10
& or K=50

10' 10° 10° 10*
S/ (rad + 87
B 7 STF BIWEST N B2 7048 57 i 5 b 2%
Fig.7 Bode diagram of STF
11 7 WA, 7E 50 Hz SAAL (55 285 STF Ab

PN R AEARRS | [ I BRI W A 1, STF a] LA ey
ARH) PCCHE FAR 5 58 B il B2 I gl 4 8 | T
133 PCC il i i I, AT 345 BHLJE HL T 46 4, A S3C
FILK=10,

3 MREHHEEFE

RHLJE HL T 4 2 5 2 R 7E — 22 3 [ 9 A Re ff
{& T-SAPF S5 M W EEiaqT, 75 224 o BH
JEREMEIE A SC LR IR RO I8 i Mk
J B SAPF 225 f BRI 29 0 S R B K, 1Y
ARESL,

TN K B J5 19 T-SAPF 1 25 504 thl HE 1] 4 %]
8 N,

S T PCC I LR Uy, R AT, AR 4 ]



51 MR R G5 ST RS EHI 1Y T-SAPF I R G i il 57

1Lrh ZT

I [ow L X,
L FH b
L Zy + Uny, L

i 2
s

8 IMANEFE/EH T-SAPF &Sz HiER

Fig.8 Equivalent control block diagram of
T-SAPF with virtual damping
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Research on Resonance Suppression Strategy of

T-SAPF Filtering System Based on Virtual Damping Control
WEI Jiahao', SONG Haiyang', ZHAO Yulin®, CHANG Xinrui’
(1. State Grid Taizhou Power Supply Company, Taizhou, 225300, China;
2. State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing, 211103, China;

3. School of Electrical Engineering & Automation, Harbin Istitute of Technology, Harbin, 150001, China)
Abstract ; In order to reduce the harmonic pollution in the grid caused by strong nonlinear loads such as rectifier and inverter, a
hybrid filtering system T-SAPF composed of shunt active power filter (SAPF) and thyristor switched filter ( TSF) is proposed
in this paper. In view of the parallel resonance potentially arised between TSF and the grid, the resonance mechanism is
analyzed in detail and a virtual damping control strategy of SAPF for suppressing parallel resonance of the system is proposed.
The self-tuned filtering algorithm is used to extract the instruction of damping current and the effective range of the damping
coefficient is defined by three constraint conditions.The simulation results show that the parallel resonance of the system can be
effectively restrained by the proposed virtual damping control strategy, the distortion degree of the PCC voltage in the resonance
is reduced, and the effect of harmonic current compensation is also guaranteed.

Key words:T-SAPF; virtual damping control; damping coefficient; resonance suppression; harmonic compensation
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MMC-HVDC Control Strategy Based on Variable Target Control
XIA Chengjun, LIU Zhijiang, DU Zhaobin

(School of Electric Power, South China University of Technology, Guangzhou 510641, China)
Abstract: In view of the existing control strategy of MMC-HVDC cannot guarantee the robustness, stability and fastness of the
control system, a variable target control strategy is proposed. It divided the target value into multiple small targets, so that the
system quickly reaches the target step by step without overshoot. Moreover, the setting principle of the Pl parameter of the
MMC-HVDC control system with variable target control and the setting method of the variable target control time are put
forward. Finally, a three-terminal MMC-HVDC is built and simulated with PSCAD/EMTDC. The result of simulation
demonstrates that the variable target control strategy can overcome the paradox between adjusting speed and overshoot, and the
PI control unit parameter setting range is expand. The results clearly verifies enhancement in the robustness and adaptability of
the system.

Key words: MMC-HVDC ; MMC ;inner and outer ring control ; variable target control strategy ; speediness ; overshoot
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Emergency Load Shedding of User Low Voltage Based on Grid-load Terminal
LU Yujun', LI Cheng', JIANG Hongcheng®, LIU Haibo’ , CHEN Hao', GE Yonggao', WANG Fuliang'
(1. Jiangsu Frontier Electric Power Technology Co., Lid., Nanjing 211102, China;
2. State Grid Nantong Power Supply Company, Nantong 226001, China;

3. School of Electrical Engineering, Southeast University, Nanjing 210096, China)
Abstract ; In the power user installed grid-load terminal, many important loads at low voltage are cut in large power users during
emergency load shedding action. In order to reduce the adverse affect to power users, a detailed inquiry of user low voltage load
is executed in fields on load character, volume and switch devices. According to the needs of precise acquisition and emergency
control of user 400 V load, also for economic reasons, three schemes are proposed for user 400 V load swift shedding. A novel
terminal subunit based on GOOSE communication is developed at decentralized and concentrated user loads. Through
improvement, the 400 V load cutting delay is reduced and the performance can satisfy the requirements of emergency load
shedding.

Key words: emergency load shedding; grid load terminal; power user; load control
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