$£395 F11H
2019 £ 11 A

2 9 8 % RS

Electric Power Automation Equipment

Vol.39 No.11
Nov. 2019

L) B F P R SRR 5

W E

R U L ST FOLE N

(1. ¥ k3 BATERFR, I M 310027;2. THEXF RREBAFE, LA &% 211100)

WE AL RARFRAREGA LR, BEFENE THEL N RRZFTHGAE

L i MO -3

TFHE G T RSB TH AL . B E O ) R 56 AP0 BLALH 3D R 3 e, ek o BRAE " 3 R
Hedbik b Ty A Gt S HE L MALHE D 60 A 7, ok AR A R I A B ) A A 0 AL
2T RK AN K ST P AR BB AL, B R MR A S A B RIS, 04646 2

B oM gk R R AR AR T R RS
KEBIR B A R o B
FEDES:TM 73

0 35l

B ) R b AR R H 558, i R 5
o 2 SRS IR BB 0 SR R X A5 R AR A B HE R AN
A, FET ORGSR . )
—J7 1, B AN A s MG £ B ) R AR
F e A AN R B ELAT 08 10 B8 ) ok i of % g =
o FET I, B R G SRR .
RGEFRMEEMBL N RGN RIE T EEES, B
I RS E mAIA ) R G R o 3R
AR

SR, H 1 ZR Ge b 45 R RRS2 1) B AL 20 A W 3
Z AT R R M RFEE AL 2l BT B Aar AR R EE R AL
PLah 5, T2 ) R G0 HAT Fo AP RE 7 LA X ik 264
e BENLAE . HET, N EE R S8 R G rT I AE T 3%
PEFIN 2R et o i o =B 4 8 0 AR 5L DTN BEAR
U M A TR R S I BE LI S X i ) R G52 . A
U ASCEE T L RGEME " I — MRS, DA X
2R FEHL SR R GRS .

1 BAORZEERM

1.1 RiEAEX

CIARTDUEAR] B 27 A R SRS 8, X 32
P RE S CREIRE )2 S RN KA B
o CHEDUBLRE A 1] B “flexibility” i Ff S -
the ability to bend without breaking,

(P E T E R )T RIEAS T R S
FACTS (Flexible AC Transmission System)” 1Y B X
S o LT HL ) E R R AC T i F AR 4 S R T R
Y #m B EA :2019-05-07; f& 2 H#A : 2019-09-06
HEETIB: B aAHFA47 87 B (51837004) ;111 5] %
%] B (B14022)

Project supported by the National Natural Science Foundation
of China(51837004) and the 111 Project(B14022)

SRR RS : A

DOI:10.16081/j.epae.201911001

B T ) A T L R G, PR R PE A I L AR
ESVMID I MY E R TR S S R ce R L S|
HL - AR P H S 540 3t 4 v R LI &R 48 (VSC-
HVDC).
12 BARZZRUEMRESR

Bl 7 X SR A, 2R 0% B A AT HE AL L R AR T
PR BRGNS T MOk Z R IR T
AR, ARG ILE . ORI REEZA. 4
At o T i B IR 22 4 RN AR A B PR AR, Ry TSR EI
ARSI B IR O B AR L R G H 2 S
. E 2050 = E AT A AR YR R SR S RE A
WFFE ) b4 H 2050 41 v [ A XU RIS AR 9 flL i
2 B 35 9% 1 28 %2 A o T LB T B TR
BT R K H RN E RN S . @ R
L-HimfERENEA . SRS -EH i RS
e T RGN L RE T (H L A R T
205 = QAR T RUIN 710 B BN D R S B G 2 i
A . FES T BA —E 0 H FIEEETT  [A]
I, AR 22 sl G A P AT A G, BT 6 far ) I8
Pk, IR =G N TR ) R G0 S I SR I
ST A PRIME o PRI, R O AR T A 1 % R
T ARSI RE T HEA TS, BOXT HL ) R R M
5E e, 1IEEE LA “Energy System Flexibility”
R F 5O R ) R R MR T E R
S RO
1.3 BARSZIEER

M1 ) RGP AR AR T 2 7800 SRS 2R
SERYRE R E(MW -h) (R GEH N HEE R(MW/ min) 5
G2 0 T R E A0 P (MW) LA K 2 G5 i S B 6] ¢
(min) , WAL 17RO LA 8 i e T
L ) 5 TR A A TF 1Y 26 iE A7 RE B A 4 1 e
o MIERGEEE AL B RGE R IR T LA
WA RRGEHR ™,

WAL F 2 5 k& A Sy Y R



(2] L/ AR {7 G-

®39%

1 BARGRMEIER

Fig.1 Power system flexibility metrics
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Fig.2 Framework of power system resilience strategy
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Abstract: The research progress of power system flexibility and resilience is reviewed,it is pointed out that

“flexibility” emphasizes on describing the flexibility and adjustability of power system, while ‘“resilience”

emphasizes on describing the ability of power system to resist extreme events. Along with the continuous

increase of persistent stochastic disturbances in power system, “flexibility” and “resilience” neither can de-

scribe the tolerance ability of power system to persistent stochastic disturbances, for which, the concept of

“power system toughness” is proposed,i.e. the ability of power system to maintain normal operation without

collapse or disconnection under persistent stochastic disturbances, and the research contents and technical

routes are given,including description models,analysis methods,evaluation indexes,promotion ways and so on.
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