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Fig.2 Typical frequency drop curve of power system
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Fig.3 Schematic diagram of inertial loop-based

variable droop coefficient control
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Quantitative description of wind power fluctuation based on local range change rate

YANG Mao', YANG Chunlin', LI Dayong®,SU Xin®
(1. College of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Tonghua Power Supply Company,State Grid Jilin Electric Power Co.,Ltd. , Tonghua 130022, China;
3. School of Science, Northeast Electric Power University, Jilin 132012, China)
Abstract; In the area of wind power fluctuation study,the quantitative description for the characteristics of the time
series’ evolution has not been fully investigated. As such,the sample of measured wind power data is analyzed,and a
method to identify the state of wind power continuous fluctuation based on local range change rate is proposed. A
number of wind power continuous output states are extracted to describe the wind power continuous fluctuation cha-
racteristics. Taking the amplitude and phase angle of the power triangle as inputs, the grey multi-objective decision
making model is established. The variations of amplitude and phase angle are both considered to find a sub-optimal
solution of the model,and the representative amplitude and phase angle can be obtained. Then,the wind power fluc-
tuation coefficient is defined to quantify the wind power fluctuation during a given time period, and the method of
modifying the current wind farm assessment index with the fluctuation coefficient is proposed.
Key words : wind power ;fluctuation ;local range change rate;grey multi-objective decision making
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Variable droop coefficient frequency control strategy of AC excited pumped storage unit
LI Hui', WANG Kun',LIU Haitao' ,SONG Erbing”, XIE Xiangjie' ,ZHENG Meimei'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology , Chongqging University,
Chongging 400044, China ;2. State Grid Jibei Maintence Company, Beijing 102488, China)
Abstract ; Regarding with the issue that the fixed droop coefficient control is insufficient to suppress the frequency
fluctuation,an inertial link-based variable droop coefficient frequency control strategy of ACEPSU ( AC Excited
Pumped Storage Unit) is proposed. Based on the operation characteristics of ACEPSU, the models of reversible
pump turbine, AC excited machine and control system of ACEPSU are established. Considering the influence of fre-
quency change rate and frequency deviation on the system frequency regulation,an R-df/dt function is introduced.
The droop coefficient that dynamically changes with the change of the frequency change rate is obtained according to
the frequency change of the grid and the speed of the unit. On this basis, an inertial link-based variable droop
coefficient frequency control strategy of ACEPSU is proposed, and the control parameter calculation method is also
provided. Based on MATLAB/Simulink platform, a three-machine system model with ACEPSU is built, and the
frequency response characteristics of power system are simulated. The simulative results show that the proposed
control strategy can effectively enhance the frequency response ability of ACEPSU under both generating and moto-

ring conditions , and improve the frequency stability of power system.

Key words: AC excited pump storage unit;variable droop coefficient ; frequency modulation ; frequency change rate
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TableAl Main parameters of synchronous generator G;

ZH Bl 24 Bl
Xy 2.11 p.u. X, 0.131 p.u.
Xq 0.38 p.u. Tyo 7.93 p.u.
Xq 0.263 p.u. Tyo 0.081 p.u.
Xq 2.23 p.u. Ty 1.02 p.u.
Xq 0.91 p.u. R, 0.0074 p.u.
Xq 0.262 p.u. Hy 43s

xA2 ETEBH G, EESH
TableA2 Main parameters of synchronous generator G,

ZH B ZH HE
X4 3p.u. Tao 6.37 p.u.
Xq 0.322 p.u. Tao 0.053 p.u.
Xgq 0.252 p.u. Tyo 1.687 p.u.
Xq 2.37 p.u. Ty 0.045 p.u.
Xq 1.006 p.u. R, 0.019 p.u.
Xq 0.256 p.u. Ho 4245
X, 0.134 p.u.

% A3ACEPSU #4H G; TESH
TableA3 Main parameters of ACEPSU G3

ZH il ZH Bl
X 0.081 p.u. J acepsu 14p.u.
X, 0.089 p.u. P 230 MW
Xm 2.03 p.u. Heag 1p.u.
R 0.00185 p.u. Tw 3p.u.
R 0.00099 p.u.

Rhy xg N dBHFLE RS Xy A d TSRS X b d BIREASES X, A g IR HEG X b g fi
BB X q B ABYG X R RNURDT: T b d MRS EG 1o 4 d A & e
WG Too N o SRS G Ty 8 q BTSN R R H O [RPE L sh BRI [0 4 X 9 ACEM

E T HPL; X o ACEM H1HiHT; X A ACEM il HT; Ry A 7 HLFH; Ry A% 1 HLFH; Jacersu 4 ACEM
AR P N KIRIKEEHLIN R s Ty AWK AKEENUL BN I ) 345 Heag MK B
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