E44k FoW
2023412 H

x B B AR

Power Generation Technology

Vol.44 No.6
Dec. 2023

DOI: 10.12096/j.2096-4528.pgt.23039

FESHES: TKOI

ZRFH X NERN ZIRIBIILEITRES

\,

/‘

iz, AR, AR &4

Al

L B, EAME, BER, BAKS

(1. EWZRGahA NG @ phd 5nE), I &iEF 226000;
2. TTIBKFHRBELEGEFR, IHE HRT 211100)

Multi-Power Coordinated Optimization Operation Strategy Considering
Conditional Value at Risk
QIAN Zhonghao', HU Jun', SHEN Sichen®, QIN Ting', MA Hanyi', WANG Xiaodong',

FENG Caoyi', WEI Zhinong’
(1. Nantong Power Supply Branch of State Grid Jiangsu Electric Power Co., LTD., Nantong 226000, Jiangsu Province, China;

2. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, Jiangsu Province, China)

TE: NI EFR, ARG ZIEFHIET ZHEAN
R R —F 2P RSB TS, R
Pk, REENL. fEReE 2 P HIRE A N ERR, W
TR AY SR AL TR PR B A B, BT RRAR T
IR, R &R N E B R RIS #EAT s T
AR RGHIERAL, 2B LRSS A RN AL
HAr, BEELH S5KEiLA. SmiH S 5558,
HER R SefrAr A IR Bl L2, AR H ) TR
PP br A = RS IR I ASREATEEEL, SR
+ & - FE B - 15 5 (Karush-Kuhn-Tucker, KKT)2& 44 Fl5#
POR BN Oy Rtk e AN Y=Y BT 3 SR b un K [ L
IERERE R, 4K, ZEMRABITSE5 /4R,
REA RO/ RGBT AR, 1 ] A ARV %

REEF: B IR XURERR, R0 RESHHE

ABSTRACT: In order to achieve carbon peaking and carbon
neutrality goals, the power system presents the trend of
extensive access of multiple power sources. A multi-power
coordination bi-level optimal operation model was proposed.
In the upper level model, photovoltaic, gas turbine, energy
storage and other power sources were aggregated into the
virtual power plant, and the overall dispatching cost of virtual
power plant was minimized through optimization. In addition,
the conditional value at risk theory was adopted to measure
the risks in view of the uncertainty of photovoltaic output.
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The lower level model was the system clearing model, which
took the minimum total cost of the system as the optimization
objective. It can consider the virtual power plant, thermal
power units and diesel units to participate in the bidding, and
output the actual bidding capacity of the virtual power plant
back to the upper level, so that the virtual power plant can
adjust the power output according to the actual bidding
capacity. In order to solve the constructed model, Karush-
Kuhn-Tucker (KKT) condition and strong duality theory were
used to transform the bi-level model into a single-level model.
Finally, an example was given to verify the validity of the
model, the results show that the coordinated operation of
multiple power sources can effectively reduce the operating
cost of the system and improve the consumption rate of

renewable energy.
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