U ER TR

2020 4F 7 H Electric Power Engineering Technology $30% H4H 42

DOI:10.12158/§.2096-3203.2020.04.007

WX UHVDC 5% S R, I8 AE T R RLASE I 0 ) 31 3 25 2 4% 7l

EA BB, ARk, s, 2R, BEy
(1. 52 o DA LA 7] PAL A6, RS 7622 710048 32, B 42 A ([0 i 77
BREBFSEB) A LA R YTH Bt 21110633 [5 i i ER R IR O3 A7 B 71,
YL 5T 21110634, o = o AR EBISE A B A, JL s 100192)

 E:RESHHELRM L (UHVDC) 89 ik X R R ATHLIR A0 B IL ey RT3 &, A A 34 T B 7 e R w45
A, ATl THARRALL MR AR E, EHRREFHENG LR EREM, R AL LAKLREE S S5
BE IR KRB W) , 25, W) 69 % 90 R 2 ARG A R K P . P & 2844 UHVDC £ 3% v, W #7 Ak IR K HLAE BL M
A IS AR ARG AT 3T ILA A #T A TR M 45 46 0 R T AR AR S A AR AR AR AR R A A B AR R A3 B AR A ik
B AR R R B AR BR T ERE T vk ) e B Ak W 6945 A F B, B0 T BT o5 sk AR A B At R AR

MO 7| AL 4G BT AR IR R AUARBL M , K W& 3% 7t 3% 3% w2 M o9 UHVDC 4 % 4k ) & 37 AR RV 20 o
KRR : # 4E IR BL R 5 4% Z E H A (UHVDC) 4kl B F 5 B S350 R R & 4

FE S TM732 XERFRERY : A

0 3l

Bl 221~ K45 4 7 e LU (ultra high voltage
direct current, UHVDC) S it 1 R U Jik 1 fry e 12 4%
ST | 3 N T N R RN 1 =81 B b T S
GEH A AR E ] R 5 B R, PO 9 A% 6 19 52 Ut
[vi] 2D RS [R) R 722 Sy [] 20 B G | F TR AR AT 38 A
E B, R A B A 5 | RS ) KRS fig
T8 2 B A B B RE TR 9 ) B R R

H AP Ik re D) B (A ) e R A A 3k A
CIAH] 12 000 MW, B3t il B | S 175 100 55 X L IR
HRK . EWA D AR R4 FEGE X H
JE KR 3l , T BE WML AL H W2 17 4% 1A Al
MR 2% . UHVDC ek 25 Wk B 49 8], il T 2
R A% i NS HL ), 3 80 A 2t f s ] A 58
T B 5k RUBL R M B IR R, DR I A
FHETR A i TR 28 i 1) sz 2 iz e

ST UHVDC 3% sy H, I 11435 RE U5 3 Hi, s I o4 1)
1B, B BT 22 I sl BB DR L R
BRPe T ST W HEAT AT B RE TG P 5
H R B I T 2 A, BRI [m] B 65 i A 1) 2y 5 40
R PRI AR R | 1 G2 1) DI BIL YD 67 e i it M
DI B 2R (), H 155 S il SR s i 9 A 0

SCHESEXT UHVDC 3 i H 9 52 B i e 5 &
KT RRURT R T 58 0 %) 30 5 3o 2 A A7 43 B 5 LR B X
WA B #:2020-01-09; 4= B 47 :2020-02-25
AR A B REEHLITR KR A (2018YFB0904004 ) ;
b, [ A PR 5) A A B (5100-201933004A-0-0-00)

3L E S :2096-3203 ( 2020) 04-0042-06

BUAT O I B AN A2, 0 A S i R R, £
FHEL T AR 2R A5 (5 B A A fil A 2% PR RO IR B
PEMIBORTT 585 B Jo 5 T V4 AL s 47 L, X r i 4
ART7 SN A R TR

1 UHVDC X3 FE ) 7 e i i AR I At ) JXL
B e oz XoF 45 e BLAR

1.1 X ERSFES| REHEE R E E R W A it 72

X8 e VR 4 FP B2 ARG UHVDC 326 St B 99, B,
PR D) LX) 5557, 45 il o i B S AR, RSP R
Peahfie J1c 59 , ELU P B Fe R O T 45 i e T R
3T DX 2853 H s (] ™ B, (ELBI A IR ATL 4L T o5 T
AEJIANE WML — A W S e it 1.1 puul B
VRIS AR e sl 76 3 L R #8 af 1.3 p.u. i
SOV FEAE R HLASSHT RE TR BE I 1) KUK o

Q0B AR 2 IO [, 2 3 00 H s S R e e
%, A TP 2 R A 52 I T B A 48 R 2 ST 2%
ELITIRENEWK T, 55 55 A1 B I 4 2% A D AH DT
TC P 0 B i T DR B 1), 7 A o A v 2 ek B
RGN R B Ao TR, LI 40 AH 2% A [ 3% 37
8 378 Bk 4 F 1 e B 5, B 3 B8 It 3 X e
VR ARG F 20 5 R 3t 8B B URA Th T Bk
% BRI G, B Re IR A Ty R R g, JC T
SRS/, BT RE IR 73 114 TG T 2 ) 17 365 I B T g U
PLALARZE BRI TC ) s 7 TR AN B B, b 25 3t i e
NREBAR . LA EHIL RS AR IR S5 (14 DAl
TR R v, B A L R i A T A G T o)
) W AN DG B, 23 5 B0CE I X TJC Yy K A ), fif



43 B S SO UHVDC 3 S i T RE PR ISR 199 1 4905 55 2 4 ol

AR 2R IS 1) O A0 DX BT R IR ML 2 8 A ad v T
[ I, 5y 3 E0B BE IR I, 3 4~ 2 7 O E TR
ATLZH Sy i S e LN BT 1 i s e [l A 5K 8 XL
TEHRIEATHL bR AE ™ o 58 I S B 0 5 5 R il U
ok PR s 5 P g 5 AR, (RS ph T O AR
REVR i A D D) A 5 19 J0 D A ) 1 il e
JE RS 3 BE AN DE 5 , AN P o

07—
0.8 09 1.0 1.1 12 1.3 14 1.5 1.6 1.7 1.8

t/s

B 1 UHVDC #t8 K MM Bk R E
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after UHVDC commutation failure
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Fig.2 Emergency control system for large
scale renewable generation tripping
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Table 1 DC transmission and new

energy generation power
UHVDC HTAMENFE/MW  BREIE A D) Z/ MW

R 16 500 3 000

K 8 000 4 000

A 4 500 4 000
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Power line parameter identification based on

multi-innovation least square algorithm
YUAN Kangkang' , WEI Zhinong' , DUAN Fangwei’, LIU Ruitong”, XU Wei’, YAN Minghui’
(1. School of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China;
2. State Grid Liaoning Electric Power Co.,Ltd. Research Institute ,Shenyang 110006, China;
3. NARI Group (State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China)
Abstract: With the construction and development of power system, the structure of power grid is becoming more and more
complex. Due to the long-term operation of power lines and changes in the surrounding environment, deviations exist between the
original line parameters model and the actual line parameters, which affect the real-time monitoring and optimal operation of
power system. Considering the sufficient measurement of data acquisition and monitoring system (SCADA) in power system
transmission lines,a line parameter identification model is presented based on multi-innovation least squares( MILS) algorithm
in order to achieve accurate identification and correction of the whole network lines. IEEE 39-bus power system simulation
model is built on real-time digital simulation( RTDS) platform to obtain power flow operation data. Then, parameter identifica-
tion is carried out in Matlab environment,and the identification results are compared with the line parameters on RTDS platform.
The results show that the parameters identification results based on MILS algorithm have high estimation accuracy,and can be
used as the basis for judging suspicious lines in power system.
Keywords : power line ; parameter identification ; multi-innovation least squares ( MILS) algorithm; supervisory control and data

acquisition( SCADA) system;real-time digital simulation( RTDS) system

(4%8 XA4)

(L5 47 1)

Emergency frequency control for large-scale disconnection of

renewable energy in the UHVDC sending grid
HUO Chao', LI Zhaowei*”, KE Xianbo', QIE Zhaohui**, WANG Chao™*, TU Jingzhe*
(1. Northwest Branch of State Grid Corporation of China,Xi’an 710048, China;2. NARI Group ( State Grid Electric
Power Research Institute) Co.,Ltd.,Nanjing 211106, China; 3. NARI Technology Co.,Ltd.,Nanjing 211106, China;
4. China Electric Power Research Institute, Beijing 100192, China)
Abstract: With promotion and application of ultra high voltage direct current( UHVDC) and continuous increase of renewable
energy power generation proportion, Chinese energy transformation strategy is strongly supported. However, due to the poor
network-related protection performance of renewable energy units in the DC sending power grid where renewable energy is
centrally connected, AC and DC faults can easily result in large-scale disconnection of renewable energy, which brings great
challenge for power system transient frequency security. The failure process of large-scale disconnection of renewable energy
from the UHVDC receiving grid is firstly analyzed. Then,the existing measures to deal with disconnection of renewable energy
are discussed. The emergency control technical scheme using the information of DC commutation failure is designed according to
the characteristics of fault process. Finally,a simulation example of the northwest power grid is built to verify that the proposed
frequency emergency control strategy can effectively deal with the problem of large-scale renewable energy off-grid caused by AC
and DC faults,and greatly improve the UHVDC transmission capacity and renewable energy generation of the power grid.
Keywords : renewable energy off-grid ;ultra high voltage direct current( UHVDC) ;low voltage ride through ;emergency control ;

frequency security
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