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Spatial load forecasting method based on 30-CEEMDAN-LSTM
XIAO Bai',GAO Wenrui', LI Daoming',QI Xuesong’,KAN Zhongfeng’
(1. School of Electrical Engineering,Northeast Electric Power University,Jilin 132012, China;

2. Jilin Power Supply Company of State Grid Jilin Electric Power Company Co.,Ltd.,Jilin 132001, China)
Abstract: In order to effectively use the massive data collected from distribution network and improve the
forecasting effect of spatial load,a spatial load forecasting method based on 30 rule,complementary ensem-
ble empirical mode decomposition with adaptive noise(CEEMDAN) and long-short term memory neural net-
work (LSTM) is proposed. Based on 3¢ rule,the singular value detection and disposition for measured load
data of each Class I cell are carried out. CEEMDAN technology is applied to decompose the processed
load data of Class I cells into several intrinsic mode functions(IMFs) with different frequencies and
amplitudes. LSTM model is built for each IMF component for forecasting. The spatial load forecasting based
on Class [ cells at the target year is obtained by linearly superimposed of the forecasting results of all
the IMF components,on this basis,the spatial power load grid technology is used to obtain the spatial load
forecasting results based on Class I cells. The correctness and effectiveness of the proposed method are
verified by case analysis results.

Key words:spatial load forecasting;cell;geographic information system; CEEMDAN ; LSTM
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Probability prediction method of equivalent inertia for
high wind power penetration grid

BA Wenlan',WEN Yunfeng',YE Xi?, WEN Ming3,HUANG Mingzeng',ZHANG Wuqi]
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. State Grid Sichuan Electric Power Company,Chengdu 610041, China;

3. Economic & Technology Research Institute of State Grid Hunan Electric Power Co.,Ltd.,Changsha 410118, China)
Abstract: Driven by virtual inertia control technology, high wind power penetration grid contains different
forms of inertia resources,and the system equivalent inertia presents the characteristic of complex nonlinear,
time-varying and fluctuation. In order to better explain the uncertainty of system equivalent inertia,a proba-
bility prediction method of the system equivalent inertia considering the virtual inertia of wind turbine is
proposed. Firstly, the point prediction model of system equivalent inertia is established through data-driven
method, and the change trend of the equivalent inertia is predicted. Then,the non-parameter kernel density
estimation is used to establish the probability density function of the prediction error for each time period,
and the interval in which the system equivalent inertia may fluctuate under a certain confidence level at
the prediction moment is obtained. An example is analyzed based on the modified IEEE RTS-79 system,
and the results show that the proposed method is more reliable than the traditional parameter estimation
method, it can provide useful decision-making information for new power system operation mode arrangement
under low inertia scenarios.

Key words: doubly-fed induction generator; system equivalent inertia;inertia estimation; inertia forecasting;

uncertainty
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F AL | 25T B Far T 45 SR
Table Al Load forecastingresults of Class | cells

T4 5/ MW
JUMAFR LA/ MW
EHEEE KEHE BECPFE LSTM CEEMDAN-LSTM  36-EMD-LSTM  35-CEEMDAN-LSTM
Jetek 4393 4916 4352 4818 4,209 4,394 4,445 4501
IR 2.275 2.290 2.161 2.286 2.254 2.278 2.301 2.261
T 2% 2.360 3.434 4,360 3.477 1.999 2.451 2.639 2.400
FAILZk 5.600 5.645 5.168 5.711 6.127 6.145 6.243 5.627
BIVAZ 10.398 9.883 9.556 9.484 9.520 9.630 9.631 9.970
KHFL 4734 5.405 5.451 5.092 4.787 4613 4,607 4,604
WL 3141 3.668 3.466 3.546 3.336 3.289 3.223 3.351
WANLS 4.399 5.012 5.745 4912 4507 4373 4,668 4.409
& A2 1| 2ETTR S TN 45 SR
Table A2 Load forecasting results of Class Il cells
T 45 RiMw
e AW e KEOBiE 8P LSTM CEEMDAN-LSTM  36-EMD-LSTM  30-CEEMDAN-LSTM

C(21,15) 0.084 2 0.100 4 0.0942 01083 0.0725 0.080 3 0.080 1 0.080 6
C(22,15) 0.059 0 0.070 3 0.0647  0.0700  0.050 4 0.052 1 0.052 9 0.0537
C(4,16) 0.005 8 0.008 3 0.0078  0.0069  0.0039 0.004 4 0.004 8 0.004 6
C(5,16) 0.318 5 0.1981 0.2234 02037 02702 0.2857 0.2891 0.2951
C(6,16) 0.000 6 0.000 7 0.0013  0.0004  0.0005 0.0005 0.000 5 0.000 5
C(7,16) 0.030 7 0.042 2 0.0394 00364 0.0223 0.024 4 0.026 2 0.0253
C(8,16) 0.3877 0.548 6 05133 04593 02709 03015 0.3270 03133
0.5850 0.307 9 02886 02532  0.4631 0.4921 0.512 6 0.508 3

C(9,16)

(a) 11 28 7T B ST &

(b) ZetE EYAE
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Fig.A6 Quasi-measured and forecasted values of Class Il cell load
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