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Fig.1 Flexibility analysis method under multiple risk
scenarios based on a bi-level optimization model

TP 1R AR 1SR A B R R K A
T MRS BRI 377 5, 975 08 36 2 KU 32 5% 4
PIZAE B 2, <O [t e KU i @
AVERSRE ¢ o R XTI R T A TR
Gy ST AR 2 SR A, 155 22 Ak FE s ¢
VB s 2, Toa AR 2 L ¢ DR
E BE SR WS A A B EAT M T SR AR L D R A
BS VARG A IT5H

3 fiikmEx

H TR 2 R AR 2 DAt 5, d moR
AR TE OR A% DL B ARG PR R (] R, SR
FHSGHE FPRL RS R R AT SR A, 530 12 Bt 1) O e
RG7ZE IR,

31 EFHFHAKEZINESEHEEMML K
A&

HBURL T BE L AL ( particle swarm optimization,
PSO) B A B 2 ) + 8 56 4L 2 HR 48 ROk
W, U T i 2 AR i R, 6 T OB A

R A R AR R SR R RE T A BR

XFie, SRR — B AR T PSO SL TR & AR
(LR AR 8 7 05 , AE AN BN S 1 30R  [R] Bk, o
5 PSO Fk A KA IR A5 B R IRl U i J5A Y
JRIFRAE o IR SR T AT WA R B« AR A A Y 3
TR R B i, o A R AL AR 25 B AT BE AL 4
B DAL R A HEAR R PE ST, T 2 B

TR R _ ETATE R
%Eﬁi%fllﬁﬂc FRAHEAL %ﬂtmfﬁﬁ
TR | [T/ | [ W

ke kAR | iR SERE

iy

e IR BEAC

2 REEBHMUREKRETE
Fig.2 Mixed integer optimization problem
solving method

NP 2 e, ZRTE IR S A B RV AT R AR
VEPRL TR — DS 5 L R, (A S
e AR, MR UGE A A A AR A R AZ HR
SHEPLERAE , I 15 14 L1 T AL 8 R AT 5 ) R R
CRETHAZA ARG L .l TAE PSO B3k £
B PIRRE R O B e A, B AU R
HRE A A BIL il A 75 380 1) A 7% A IR S A R TR
THERIREAL , AR O I UGEACRY % , 1%
A JRAZ R (ARZSAT DUGR B, DT 52 BRR 45 72 it (9 £5¢
a3l

TERUGEAGE R, — DR R B — Pl
A R A i RS, PR L B AT — YO R T
AR B UL, AT EE S T MRk o B
AT SR R GO K i TIX T A AT
PCHFPETAR , i BEORUE ML 5 HE B W) B 2 Rk, R T
REJRE O 7 2 A A b ) B A L 7 R BE T 5 A
IR7AZ i 2 T IR 2 A MR S 15 D0, R MR UAC IS R
BE, O T R E S A WS s R i — Bk, T AR R ik
Py i B 0 AR RN

SCHAUAEE Y 1 5 AR 2 2 0 iR B A
PEIRDEE, ¥y ] AGE FZ A EA R A
32 BMRmItEAmNRAZX

AR 9 28 25 40 T B0z 47 O 32 00 3t X v
Rt N- 1 ORI R] B BARSE 1  E NA7 IX



47 JRURAL 25 - 25 BE R BE R 1 3t DX v ) 22 XU 37 3 MK P AN Y

S, S RO A RS SO AR R TR A
B X T ik, FA AR R SRR fige v i B0 RS
A TH BRSSP 3 R

ERIEE YA AT EER
e R €T TR 45
Fa 3 54 FHREA
PRI T X 45k
}
FIH B8 T 25 A X35 R ) A a5
15638 T EEH M(k) PN IS A
@
=

B3 BRtEENIXAE
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power flow calculation
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Fig.5 Flexibility requirement scenario set and

boundary scene schematic diagram
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Multi-risk-scenarios flexibility evaluation model of regional power grid

considering economic efficiency of dispatching measures
ZHOU Qihang' , GUAN Lin', XIAN Weihong', XUAN Peizheng’, CHENG Lanfen®, LI Zixi'
(1. School of Electric Power,South China University of Technology , Guangzhou 510641, China;
2. China Southern Power Grid Research Institute Co.,Ltd.,Guangzhou 510663, China)

Abstract: Because of the integration of large amount of new energy sources, the power flow variation and voltage volatility in
regional power system increase and it escalates the risk of equipment overload. In face of the uncertainty of new energy power,
quick and accurate identification of the overload risk scenarios, and optimal utilization of various flexible resources from the
source-grid-load parties to eliminate potential operational risks,are the urgent demands for the secure operation of the regional
power grids. The flexibility evaluation indexes for the regional power grid are proposed,i.e. the flexibility demand index, the
flexibility margin index and the flexibility resource utilization index,which comprehensively measure the requirements, resource
and operation level of a regional power system for flexible operation. Under the target of the flexibility measurement, the
mathematical models and computational method considering multiple risk scenarios are proposed, and the operation mode
adjustment and the open-loop points scheduling are taken into account as the control measures. Case studies validate the
feasibility and superiority of the proposed flexibility evaluation model, in comparison with the traditional boundary scenario
analysis. The test results indicate that the proposed indicators, models, and algorithm can reflect the requirements and
capabilities of regional power grids for operational flexibility with consideration of rich risk scenarios. The obtained dispatch
solutions take into account both the economic and comprehensive aspects of various flexibility dispatch measures.
Keywords : distributed new energy ; regional power grids; operation and dispatch; risk analysis ; multi-risk-scenarios ; flexibili-

ty evaluation
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Power reserve control of photovoltaic system considering parameter

correction in maximum power point estimation
YANG Jun', PENG Qiao', CAI Yongxiang®, WANG Yang’
(1. College of Electrical Engineering,Sichuan University , Chengdu 610065, China;
2. Electric Power Research Institute of Guizhou Power Grid Co.,Ltd. , Guiyang 550007, China)
Abstract ; The grid-connected photovoltaic (PV) systems generally operate in the maximum power mode , where they are unable
to fully respond to the adjustment requirements of the power grid. Therefore,research on power reserve control (PRC) for PV
systems is needed. The maximum power point estimation ( MPPE)-based PRC applies the equivalent model of a PV module to
realize power reserve in the PV system, where the MPPE is conducted based on curve fitting. However, with the aging of PV
modules, the error in MPPE increases, potentially impacting the stability and security of the system. A PRC method for PV
systems that considers the correction of model parameters in MPPE as PV modules age is proposed in this paper. Firstly, a
correction method for model parameters in MPPE is proposed based on the sparrow search algorithm. Then, considering the
aging characteristics of PV modules and the evolution trend of MPPE error,an improved assessment criterion for the correction
of MPPE model and the tuning principle of correction periods are proposed and finally applied to the MPPE-PRC method.
Simulation results show that the proposed method can automatically correct the model parameters in MPPE as PV modules age.
It can significantly improve the MPPE accuracy and enhance the reliability of PRC in practical applications.
Keywords ; photovoltaic (PV) system; power reserve control ( PRC) ; photovoltaic single-diode model ; maximum power point

estimation ( MPPE) ;model parameter correction ;sparrow search algorithm
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