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Fig.1 Diagram of system structure
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Fig.2 Electrical damping characteristic of system
with and without PSS
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with and without PSS
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Fig.3 Torque vector diagram for phase compensation
principle of PSS
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Impact of PSS on subsynchronous oscillation in Xiluodu DC sending end system and

its countermeasures
LIU Xinyu,XU Zheng,XING Facai,ZHANG Zheren
(School of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: In order to explore the reason of subsynchronous oscillation in Xiluodu DC sending end system
and to propose corresponding improvement measures, firstly, by means of complex torque coefficient approach
and the test signal method, the damping characteristics of Weixin power plant generators before and after
PSS(Power System Stabilizer) integration are analyzed. Research results show that since the subsynchronous
damping of the grid is weakened by the access of HVDC,and the input of PSS causes subsynchronous oscil-
lation of the system. Then on the basis of analyzing the existing problems,a novel switchable PSS is pro-
posed by the improvement of electromagnetic power deviation-based type PSS and accelerating power
deviation-based type PSS. Finally, based on the PSCAD / EMTDC simulation platform,it is verified that the
novel switchable PSS can not only improve the subsynchronous damping but also suppress the subsynchronous
oscillation.

Key words:subsynchronous oscillation;complex torque coefficient method;test signal method;damping charac-

teristics ; switchable ; PSS
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Table Al Electrical parameters of generators in Weixin and Zhenxiong power plant

ZH Kl SH Kl
Xa 2.269 6 Xq" 02156
X4 0.3035 Ta'/s 8.7240
Xd" 02215 Tao'/s 0.0450
Xq 22093 To0'/s 0.969 0
Xq 0.445 4 To'/s 0.069 0

VE: Xav Xd's Xd's Xav Xg's Xo"Jobi &1
* A2 KBHEMASH

Table A2 Shafting parameters of generators

SRR BRI B (kgm®)  TRE% | EHIRERE  Haliie (gmD  HESE%
HP 5322 51.81 LPB 11530 24.10

LPA 11532 24.10 G 9533 -100
® A3 REFYCEEBMEH

Table A3 Elastic constant of equivalent spring between blocks

SRR e SRS Y (N m rad ™)

HP-LPA 6.815 985 6 10
LPA-LPB 8.696 764 2X 107
LPB-G 1.287 327 39X 10°

® A4 BEFHER] LR ERMESE

Table A4 Excitation parameters of generators in Weixin and Zhenxiong power plant

ZH Hll ZH il
Ka 21 Kc 0.038
Ta/s 0.01 Ke 0
Te=Tc/s 1 Te/s 0
Tei=Tc1/s 0 Kir 4.54
Urmax 8.435 IR 4.4
Urmin -7.924

#: Usivaxs Usiaain(k=1,2,3)73 312 PSS i NHUE M b FIRME, b 418
R A5 BUSANEMER] KB4 PSS2B &%

Table A5 PSS2B parameters of generators in Weixin and Zhenxiong power plant

ZH Hifl ZH Hifl ZH HfE
Tur= Tve= Twe= Twe= T1/5 5 To/s 0.12 Tio/s 0.012
Ks 20 T./s 01019 Tu/s 0.06
Ks 06 To/s 0.0276 M:N 5:1
K 1 Ta/s 03 UsTiax 0.1
Te/s 06 Ta/s 0.1 Ustmin -0.1

e Mo N ARG S IR AR BT S Ustmaxs Ustmin 205009 PSS Bt LR By FIRME, AR AME: Twi—Twa
NECHER PSS2B B ELIA AT I IR)H 4 Tuwn A0 Twno 00U ELIFIEA PSS HAT N BRI MIBE ELA WK T H 2 Ti—Tay Tios Tn
9 PSS2B AN AMEEFR T SN 8] H B To 9 Ja 30 I (0] 5250 o To B IR F 5 I 1) 450 Ko Ko A1 Kz 23730 PSS2B
I ELAI O AR H . Do i 22 TEOR A 2 A R Dl 2 i 2 4 R
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Fig.Al Phase lags of excitation system and needed compensation characteristic provided by PSS
= A6 iR PSS2B HHMIAMEIFR TS

Table A6 Phase compensation block parameters for improved PSS2B

M HfH M Hfe

Tu/s 0.085 29 Ts/s 0.016 57
To/s 118790 Te/s 0.061 10
Ta/s 0.085 29 Tio/s 0.006 75
Ta/s 1.1879 Tu/s 0.03103

= A7 FHEERI PSS HAMAMEIMA TS

Table A7 Phase compensation block parameters for parallel input PSS

e HiE S8 HiE

Toa/s 0.247 40 Tos/s 0.014 58
Too/$ 113770 Tos/s 0.001 93
Tha/s 0.087 45 Tor/s 0.014 58
Tha/S 0.011 59 Toe/S 0.001 93

e Toa—Tog AAHGLAMEIR TR 6] H 4.
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Fig.A2 Damping coefficient for system with and without PSS



JE T 1

A3 11

DIETES
HBLRAR L4

H
i

R B R 5%

PRFL IRG I G

BRIB T
L—
T4fE r=-1 e ESZ A =0 r=1
PSSHIUfIRAS A48 SPSS AER A5 35 35 A1 VK i B BEA PSS e PSS2B
Ay REng | \/
R
BRI i) ARG IEH
ARATIIR % 0 5 e
A3 SPSS &Il SR BE &
Fig.A3 Control strategy of SPSS
‘ USIIMA
‘ ST, ST,
Bo— Tt [ LSt
}USHMIN
\
| US\ZMA
AP ST | | ST 14T, | | 14sTy | [145T,
1+58T, 1+sT,, 14T, || 1+sTy [ |1+5T,

USISMAX USISMAX

USIBMIN USISMIN

1+5sT, 1+5sT,, +
> | —
1+sT, 1+sT,
+
_|1+8Tys | |1+5Ty
TlL4sTy | [ 145Ty
| A4 SPSS 2 ] Ji 1

08

04

Fig.A4 Control principle of SPSS

10

HIES 3

206

18

04 P

-1.0

15
tls

30

A5 PSS2B 5 A 5 K HIA LA I 57 & B [a] 1)l R A% A
Fig.A5 Shafting torch between four mass blocks of generators with PSS2B

L2
%E

R HHL




	202009022
	202009022_附加材料

