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Research on Grid Consumption Index Based on

Affine Interval Power Flow Algorithm
WANG Yanyang', TONG Huamin', LIU Zimin®, LI Huangqiang', HAN Lu', ZHU Jiang'

(1 State Grid Hubei Electric Power Co.,Ltd.Yichang Power Supply Com pany ,Yichang 443200,China ;
2 School of Electrical and Electronic Engineering s, Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: Regional power grids with more new energy generating units are prone to new energy consump-
tion problems when the transmission channel is closed. The randomness of the power injected into the grid
by new energy is strong, and the power flow distribution also changes accordingly. Interval power flow cal-
culation can analyze such problems. This paper proposes a set of regional power grid new energy consump-
tion indicators based on the affine interval power flow algorithm. Firstly, the power generation side and
load side of the regional power grid are transformed into a mathematical model, and the power generation
side is combined with the affine interval power flow algorithm to predict the upper and lower limits of the
regional new energy output. “Regional power grid new energy density”, “regional power grid new energy
consumption level”, and “regional power grid new energy cross border time”are introduced. It is to predict
the capacity and probability of insufficient new energy consumption capacity of regional power grid, and to
study the feasibility of alleviating the pressure of grid absorption. Finally the feasibility of the method pro-
posed in this paper is verified through simulation and comparison of the calculation of the absorption index.

Keywords: affine algorithm; new energy consumption; grid operation; interval power flow
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Research on MPPT of Photovoltaic Under Partial

Shading Condition Based on GWO-P & O Algorithm
SHEN Lei, XU Anfei, HUANG Qingyu, YU Jiachuan
(Hubei Key Laboratory for High Efficiency Utilization of Solar Energy and Operation
Control of Energy Storage System , Hubei Univ. of Tech., Wuhan 430068, China)

Abstract: In practical photovoltaic system engineering, due to the influence of changes in light intensity,
the output power voltage curve of photovoltaic array often presents multi— peak phenomenon. The tradi-
tional maximum power point tracking (MPPT) algorithm is easy to be trapped in the local optimal solution
and cannot accurately track the maximum value. Aiming at the maximum power point tracking of photo-
voltaic array under partial shading condition (PSC), a composite control algorithm GWO P&.0 algorithm
combining grey wolf optimization (GWO) and perturbation &. observe (P & ) is proposed. Firstly, the
global search ability of Gray Wolf algorithm is used to locate the range of maximum power point, and then
the small step disturbance observation method is used to find the accurate maximum power point. A com-
plete system simulation model is constructed by Matlab / Simulink. The simulation results show that the
disturbance observation method falls into the local optimal solution under partial shading conditions and
does not track the maximum power point. Compared with the grey wolf algorithm, the tracking efficiency
of the composite algorithm reaches 100 % under local shadow conditions, which increases by 1.11%. The
convergence time is shortened from 0.8s to 0.5s, and the convergence time is increased by 35 %. There-
fore, the algorithm takes into account the speed and accuracy of the maximum power point tracking. Sys-
tem simulation verifies the correctness and effectiveness of the algorithm.

Keywords: maximum power point tracking; partial shading condition; grey wolf optimization; perturba-

tion &. observe
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