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Optimization of Plants for Ecological Restoration of Wind Farm

Slope Based on Analytic Hierarchy Process

WANG Hanwen', YANG Zhiyong'?,WAN Juan'?,LI Zhun'
(1 School of Civil Engin.,Architecture and Environment , Hubei Univ.of Tech.,Wuhan 430068 ,China :

2 Hubei Eco-Road Engineering Research Center ,Wuhan 430000,China)

Abstract: To repair bare slope in wind farm area and guarantee the green development of wind farm., ac-
cording to the principle of ecological restoration, and combined with various characteristics of plants, the
optimization of ecological restoration plants is carried out. 22 species of primary screening plants are first
determined according to the results of field investigation, and then the hierarchical chart of plant optimiza-
tion is constructed by using the analytic hierarchy process. Then, the weights of adaptability, resistance,
economy, regeneration and landscape are sorted, and the target weights are obtained according to the
weights of factor layers. Finally, the high-quality plants suitable for the ecological restoration of the region
are selected on this basis. The results show that there are nine high quality plants suitable for restoration in
this area;Cynodon dactylon,festuca arundinacea and Oxalis which belong to herbaceous plants; Lespedeza
bicolor,Rhus chinensis and Magnolia multiflora which belong to shrub;Broussonetia papyrifera, platycla-
dus orientalis and pines which belong to tree. The research results can provide reference for ecological res-
toration of slope in wind farm area. In the follow-up study, we can combine theory with practice according
to the specific geographical environment conditions, and assign more reasonable weights to plants. Long-
term observation and research are needed for the effect of vegetation restoration.

Keywords: ecological restoration; wind farm;analytic hierarchy process;screening;high quality plant
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Design of LCL Grid Connected Inverter based on Single Closed

Loop Control and Multiple PR Controllers

PAN Jian, LIANG Jiacheng,CHEN Fengjiao, LI Kun, LI Jiacheng
(Hubei Key Laboratory of Solar Energy Efficient Utilization and Storage Operation Control ,
School of Electrical and Electronic Engineering » Hubei Univ. of Tech., Wuhan 430068 ,China)
Abstract: Aiming at the problem of resonance peak of LCL inverter and its influence on grid connected
power quality, the current feedback algorithm of superposition of proportional capacitor current and grid
connected current is adopted to eliminate the influence of inherent resonance peak of LCL inverter. Several
resonance rings are added on the basis of proportional resonance controller to restrain low-frequency har-
monic and resonant current content of grid connected current, so as to improve the current to grid Accura-
cy of control and stability of grid connected system. Finally, the LCL filter parameters of 2kW grid con-
nected inverter are designed, and the feasibility of the control algorithm is verified by the simulation and
experiment platform on MATLAB/SIMLINK.

Keywords: LCL inverter; single current loop feedback; multiple proportional resonance controller
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Application of GM(1,1) Grey Model in Soft Foundation

Settlement Prediction
HU Qizhi"?, LIU Heng', TIAN Kun'

(1 School of Civil Engin.,Architecture and Environment  Hubei Univ.of Tech.,Wuhan 430068 ,China ;

2 Hubei Bridge Safety Monitoring Tech. and Equipment Tech .Engin. Center , Wuhan 430068,China)

Abstract: In order to solve the problem of soft ground settlement on the expressway of the North Bank
Connection Section of the Wuxue Yangtze River Bridge Project, according to the observed settlement data
and based on the grey system theory, the non-isochronous measured data are converted into isochronous
series by cubic spline interpolation method. The grey GM (1, 1)model is established and the soft founda-
tion settlement prediction curve is calculated by Matlab programming. The curve is compared with hyper-
bolic method and three-point method. The results show that the prediction precision of GM (1, 1) model is
higher and the prediction result is more reliable, which can provide the scientific decision-making basis for
the similar engineering soft soil roadbed settlement prediction.

Keywords: Grey Model; Soft Soil Subgrade; expressway; settlement prediction
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Effect of CaPFS Addition on Electroosmotic

Dewatering for River Sediment
LI Mingzhu', YANG Nan', XIAO Hang', ZHANG Huiqin"?, LIU Defu" ?, PI Kewu'"”’
(1 School of Civil Engin.,Architecture and Environment s Hubei Univ.of Tech. ,Wuhan 430068 ,China ;
2 Hubei Key Laboratory of Ecological Restoration of lakes
and Utilization of Algae » Wuhan 430068 ,China)

Abstract: Sediment, the main source of endogenous pollution, is an important part of river and lake sys-
tem. After dredging, the sediment contains complex pollutants and high water content, resulting in serious
secondary pollution without proper disposal. In this paper, a kind of coagulant named calcium-based poly
ferric sulfate (CaPFS) was employed to dehydrate the sediment on the consideration of dosage on the pH,
conductivity and dewatering energy consumption for per kg filtrate. The variation of energy efficiency,
temperature of sediment and particle size distribution during dewatering were also presented. It showed
that the final water content of the sediment decreased to 58.6 & 0.4 % from initial of 68.0% on the optimal
dosage of 0.3~0.5 gFe/kgDS (Dry Solid) and a cell voltage of 10 V. The dewatering energy efficiency was
0.07 £ 0.01 kWh/kg filtrate, the pH of the filtrate was 10.6 £ 0.3 and the conductivity was 728.1 +
7.5 ps/cm. It is also found the electroosmotic dewatering for the river sediment undergoes three stages as
the addition of CaPFS increasing, electrophoresis, electrophoresis and ion migration orderly. The dewate-
ring energy efficiency and final water content of mud cake are in the shape of"U" as a whole, while con-
ductivity of filtrate presents a shaped "".

Keywords: calcium-based poly ferric sulfate (CaPFS); river sediment; electroosmotic dewatering; Energy

efficiency of dewatering
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