544 5 411:0087-0093 z % é £ Vol.54,No.4:0087-0093
20184F4 A 16 H High Voltage Apparatus Apr.16, 2018

DOI:10.13296/.1001-1609.hva.2018.04.013

IGBESERERMMMER SEEEH=ZETT

AEZT', KEH', W £, FXR', HER', F &', IA4a
(L PUINRZER UG B 2EBE, AR 6100655 2. WL B )28 wlFHLEE R A |, WiV £+l 316021)

HE: AR ZHVDCINGE/75 X Taydraie ), Ratdps KB F %5 5K, 38 B T —FF 0B 18 W
IRFAR S B E A Rk AR B R R AR TR AR R R IR B AT AT A AR S KRR
WGBSR DL, BAR RGO ER B AERANEE, T T £ é‘]*%@i%%ﬁ%kéﬁlﬂ
IRAR G, B TR R RARL B0 2SR A B A0 2 a9 AR B VA RULI BB ARG, AR AR A L) 2869 AR B B B kL 4
FME A RAE R IR B SR, ANBERERERLF ZHZOR,XITTPIDEH S S Lo frsie, &2
W, R AT AR Pscad 7 AR A i MR S B B H BRI AR IS5 X T A%eikimns o’:ﬁl
B IR BOR BAF, KRBT R, W ERIT, A PID 42 6] B 34T 45 4009 PID 42 ) B 3F R w9547 7 X
BRI G, R EBAHT R, ARE L, SRR, B, &t o9 58 E 425 2 7T vA 2 LR B 476 HVDC
%}&%éﬁ?‘fi?ﬂiiéﬁm%ﬁ>kl€]**‘%l’ﬁﬁ; HBIF 0 -SARME  H— R0 TS E L,

KA HVDC IR Bia4T; Gl ; M B MM S KRR Tk ; MERTIEHE; SHhi

Design of Dual Channel HVDC Additional Frequency Pole Assignment Controller

ZHU Xianliang'*, ZHANG Yingmin', YANG Lan®, LI Xingyuan',

CHU Zhengchao', GUO Lei', WANG Yuhong'
(1. School of Electrical and Information, Sichuan University, Chengdu 610065, Chinaj; 2. State Grid Zhoushan Electric Power Supply
Company of Zhejiang Power Corporation, Zhejiang Zhoushan 316021, China)

Abstract: This paper proposes a dual channel additional frequency pole assignment control strategy to improve the
transmission capacity of HVDC under islanding operation, suppressing the subsynchronous oscillation and low
frequency oscillation at the same time.Using the improved TLS - ESPRIT recognition algorithm, identifies the low
frequency and subsynchronous oscillation open-loop transfer function of system under islanding.Then using the root
locus diagram of system, by adjusting the gain of the system, can preliminarily get some closed - loop poles that
makes the system stable, and gradually adjusting the real part of the closed-loop poles, achieves the desired pole as
well as the observer poles, and then using the method of pole assignment with observer, gets the controller transfer
function which makes the system stable.To compare the effect of pole assignment controller with other controller, the
PID controller is designed to compare with it.By electromagnetic transient simulation software PSCAD simulation
shows that the effect of pole assignment controller suppressing low frequency and subsynchronous oscillation at the
same time of systems under islanding operation is good, and changing the operation mode, it has good adaptability,
and the robustness is better than the PID controller; The traditional PID controller requires higher operation of the
system, and changing the operation mode, the effect becomes worse than before, and the robustness is bad.Thus,
the pole assignment controller designed by this paper can implement to suppress the low frequency and

subsynchronous oscillation of HVDC at the same time under islanding operation mode, having good robustness,
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which has some reference value in engineering.

Key words: HVDC under islanding operation; dual channel; observer; low frequency and the subsynchronous

oscillation; the pole assignment controller; robustness

0 5l

[ IARERTL T N SRS - 28 . 7]
FL P9 4 5, HVDC 3 — e s A 45 A8 v [ R 8 i
RSz . fEmEE L R R G, iRk R 5
A RAEE T RB] 5 T 6, Wik &40
WA A REI I8 1T, ZEH E P AR J R R ik
{18 5 s S it LAk, R ) 2R 0 i 22 L U i L 1) J) 1T
CaW M, XFh R W A4 T RE LR 5kt
Ll R R, R e A RT BEIR S i AT TR B
5 R A SR A T RE TR ) R R B 1T,
RS 124775 20N, i T2 s 58 3 40 T o 19 L 41
WD 1 R AR G I 3 i A B LR — B R 587 B
Pegh, R fE B T B L P RE 23 5 | B R i
B, EL A AN RGRRR BI B )
F AN 32 AT 1 B g 2R g o R m X R
HVDC i FaE P B A BRI L,

SCI10-131F 5T T HL 7 22 40 9 B im0t 23 42 1) 5
W, 38 S R T I Ak ) R R I SB AT R R e R
LA DRI R T kiR RGN RREE . X
(10— 111 H] PLEE il 7 i , 38 o PR s 8 o 306 g D) 32
PRGN R E ., A PLEGI# T ET A
WU, MU BT ) R AR RO S 2 RS
PEPEREAN AT o SCI12F] AR B 1 ok SE R 5 38 47
TS Bl IR ER ERSETTA
A5 U R 25 4135 AR G 0T, SR FH B GE , AN
AESC L LA B8R o SCTI3R FH & e s il i, (B
P TR FH AT, AN BE Eb 5 4 1 TR) B 0 1) 3R 4
A AR 5 IR R 25 4R ¥

YT UL b R P B AS E Z AL S R
BT OBLIE T BRI AR A R . AR
SRARATR 5 5 WK R 20 I 5 A2 A2 AN W) ) P BEALEE L (R
FELME S5 T EIAT LAFEE AN RIS ) A 326 pR S
SEHLRI I o A R TLS-Esprit BERS 1 9
U P 38 47 B BRI 5 WK [R] 20 41 3 B8 N i oF
PG 3o PRI, HR Al A5 A 1) AR 50 TR, R 84 25 mT LA
W25 15 31— {22 Ge e 1 PH I AR s, 328 8 8 3 1A
IR A A SR, A5 2] 300 2 %) A o5, A RO 0 e W
SR 5 R Al ORI 25 1 AW et T 5 10 45 380 00 8 {1 At
SWRFE G R BoR s fil s ek, &t T
PID F i &% , 5 H G A7 b b o 78 H R B 25 0 LR

[l

Pscad H [ B 3% B, U0 H8 AR 5 BC 48 ) 4[] s 4o
il Iy 3 AT AR5 K ) A0 4R 2 RO ASCR R AF, MUz iz
1377 20 8 BB A B S e . PID £ 4 &
XHia A7 7 2 U e ia Ay Oy =2 RIOR A8 2% B
BT

1 TLS-Esprit J#iRRIE

TLS-Esprit /2 — B & 85 B 1 PR sk, #
Xt F A% Ge 1 Prony 5 , LA B Y B M S BT TR
BT, DRI R Ok A 2 356 pROBSCHE JIORS i . Esprit
F) 32 L o e R AR AR B A 5 5 40 o — 28 H A 6
5 H M SCHE M AR5 B R A 5 A B T s I A
AR5 e B, 10 A5 245 5 (0 2k R 5 00
BG4 E TLS TR AR5 IR S5 4007 . TLS-
Esprit PR FEE & TR BUNE S T 1 R G4
BRI DL I BT R G AR G B

TLS-Esprit H ik i B L IR INE .

BBERFEE S R — RIS A S FS
2, )

z(n)= icie(_a' oy w(n) (1)
i=1

Kt HRFEE S PR IE % 8 265 T,
B RREWUE; ¢, =re” 510 0,0 o @, MBI i A
PRGBS T B IEAE AR = AR on)
h MR {E SR

FOR B HEAY i B Hankel 5514, B

z(O) z(l) z(Y— 1)
Zyy=| AW 2@ )
AX-1) =(X) - z(D-1)

LQF: X>t;V>1; X+Y-1=D,
i Hankel 5EF5, D)
Z=AUV" 3)
KO : U FyXF A 5 T s 1 1) 2o Pu
BV R A F & R E NS R ES T
2506 Vo LU FasfB) Vo HRE Z WE{E R R ¢
AFF SRR 1) 2 R R VB
s Vo it — TR V), VR
— ARV, o BV, LV, B R
[V,, V,]=AAB" (4)



WFE5 47 RIS, I, B 22, 5. ROIREFE MR SRR £ 89 -
@, Be €™ | BRUMAA 4 1x o Kl B Ina, N
g .=-
L T1

B, B
B=|"n 12:| 5
|:Bz| B,, ©)

i (-B,Bo) IR IER v, (i=1, 2, -, 1) , 7
SRAERABE A 544/ HOB0R B L 360 T
_argy,;

0="F ©)
o.
S; = . (7)
ol +w’

~0.07149 5" +0.1892 5" +0.8463 5 = 103.15° + 430.3 5 — 6236 5° + (1.048 X 10*) s> —(1.541 X 10%) 5

TEINE 84T RGEHATSE 817 UG 8 i 7E 5
TN B E FR AL BRI INEIE S G f, RS TE
RIMLSINBAHE S f, ,PIEREEE Af =1, - f, MR 3
PAEA G B/ N IR A AN AL (TLS~Esprit) ,
T8 Ao A [ T R B, R B ST ) 3 EIOBUIR 5 5
R HF I B RIIIR 5 RS 1 T 30 A5 1 iR RN

[ B, 38 3ok - 3 B 3 I B, i B AR g 2

Gi(s)=

= 9
$ +3.5355 + 119.95° +326.55 + 4878 s + 87945 + (1.857x 10°)s* + (7.251 x 10%)s + (4.143 X 10 ©)
WA IR G R FERA BNR AP IR GRS TR (R R
4 _ 3 2 _ 5
6 0.03589s' — 11395 + 991.25 — (2.57 % 10°)s 10)

2 IMBEITERE S

21 BRGHRFH

IS iE 47 7 2, H R T 2 25% (1 600 MW)
HIatT, W S5 HH T £ FF 2 5 600 MW 1Y & HLAL,
DL HIF—4 600 MW 1) % L, i T 2 kG 15
LR, FEHET A LCERN FEM 5 500 kV RLE
% v R SC T kB T o R FHAILZH AR R0 X L &R
GRS 3217 07 2R 51 & BRI 25 I8 35 E 47 XU 7T
T HLAVE I R B (UIF T RAE R AR 1.

£1 HAUIFIHELER
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Table 2 The subsynchronous and low frequency

oscillation parameters
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assignment controller structure chart
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Fig. 6 The low frequency oscillation comparison chart
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