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Figure 1 Three-level network in grid planning
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Figure 2  Grid spatial load forecasting process
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y,=k/(1+e™), (1) Figure 3 Development trend of land load density
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Table 3 Transitional annual load in central grid
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Table 4 Distribution statistics of central grid
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Table 5 Comparison between the actual value of central grid and the theoretical calculation result

1 [ fsf 2R
X355, 1) 45
SR/ MW HIBLE R/ MW /% S BRAE IS LE R WA/ %
L A 110. 98 109. 42 1. 41 — — —
i 1 BT 29.90 28.94 3.22 0.901 33 0. 892 55 0.97
s 2 T 24.04 24. 31 1.13 0.958 47 0.963 22 0.50
Lt 3 BT 57.43 56.22 2.10 0.974 63 0.979 73 0.52
ZANHITH] — — — 0.996 52 0.999 50 0.30
5 #ik

AR SCARH M AL KR B8 255K, TR I i T B R BT b R A AR DA e B O vk R PR
TCIZ B TS AU 2 i E Sk AR SR B RE AR AR, L K H A AR i e in i S ARk H PR TT D R I R T i it
FL I 2 BT ST T BRG] R IR R SO0 de e AT T S e A SR T 5k B A R 6T A% £ R A
Hh R g R R ORI ) B 1 S



CIR Y BAERF B R AR PR RN R 125

S 3

(1]

[2]

[3]

[5]

[7]

[8]

[10]

[11]

(12]

[13]

PRAETR. B AR DX H 0 76 S0 B R S [ D] ARSE - BB R (k) |, 2009.

CHEN Z Q. Research on power load forecasting and transmission network planning of natural areas[ D]. Baoding:North China
Electric Power University, 2009.

HRE, 24, BLOF. BT IR A T B SCAAR U THE[T]. A Rz (B2 AR, 2020, 52(1): 66-71, 78.

SHAO H, FENG X L, BAO F. Text similarity computation based on deep-learning[ J]. Journal of Zhengzhou university ( natural
science edition) , 2020, 52(1) . 66-71, 78.

B, RE, B as el d G T ik sk R SR BT ] R E AL TR A4, 2013, 33(25) : 78-92, 14.

XIAO B, ZHOU C, MU G. Review and prospect of the spatial load forecasting methods[ J]. Proceedings of the CSEE, 2013,
33(25) . 78-92, 14.

. JET AR AL R 1 BT BRI R X R B [ D). db s, ARdbH Ji R, 2018.

HUA L. Forecast of power demand in Shangrao economic and technological development zone based on grid planning[ D]. Bei-
jing: North China Electric Power University, 2018.

BRI, skig, ERPE, 5. JET K@ G A BP M2 M 46 1) dic K G G R RS T O sk R SR ()] AR R,
2017, 44(4). 11-15, 21.

TIAN H Y, ZHANG F, WANG X K, et al. Prediction method research on maximum load coincidence factor based on gray rela-
tional and BP neural network[ J]. Shandong electric power, 2017, 44(4). 11-15, 21.

s, TR, B, . SR As O I R R[] OB 5 AR, 2011, 27(11) : 35-38.

YANG M M, WANG J F, LI Y Q, et al. The improved spatial load forecasting and its application[ J]. Electric power science
and engineering, 2011, 27(11) . 35-38.

R, BAAL, P, AF. SR P = A A R B R R A SR (0] R R SR B A 4R, 2018, 21(1) : 1-4.
WU H B, CHENG J S, TAO J, et al. Study on three-level grid planning and grid Division of urban power distribution[ J].
Journal of state grid technology college, 2018, 21(1) . 1-4.

XMW, BF5E. AR RS LR R mE R i [ T]. R R AR, 2019(8) ¢ 79.

LIU X, HE Z Y. Planning power distribution networks construction making use of gridding[ J]. Rural electrification, 2019(8) .
79.

5 90 )RR BB R U . Q/GDW 1738-2012 [S]. dbnt. A Ayt ikt 2012:3-4.

STATE GRID. The guide of planning and design of distribution network: Q/GDW 1738-2012 [ S]. Beijing: China Electric
Power Press, 2012.3-4.

HORHE, B, MhdEss. TS g e Oy ik grk SR [)]. Ak, 2017(2) : 79-81.

HUANG Q J, OU Z, LIN J L. Review and prospect of spatial power load forecasting methods [ J]. Automation application,
2017(2) . 79-81.

HE, Bk, TR, S5, 3 ROoT i R R B s ) S e U 5 iA ], W RGEA Bk, 2018, 42(1) : 61-67.

XIAO B, YANG X T, TIAN L, et al. Spatial load forecasting method based on development degree of cell[ J]. Automation of e-
lectric power systems, 2018, 42(1) . 61-67.

TRBIER, ReLAR, WEk, G KL T AN G G R A 3T s ) AT B (). TR PR Dk R aE R, 2018, 40(1)
12-18.

ZHANG M L, SONG Z R, LIANG Y, et al. Forecasting for urban prospective spatial load based on saturated load density[ J].
Journal of Shenyang university of technology, 2018, 40(1) . 12-18.

o IR TR B TR . T R BRI . GB/T 50293-2014 [S]. dbst. hEESH Tk il AAE, 2014.32-33.
China academy of urban planning and design. Code for planning of urban electric power: GB/T 50293-2014 [ S]. Beijing:
China Architecture and Building Press, 2014:32-33.

i, EET, SRACL, A T AL SO B SE B R R[] ARARHL ), 2014, 42(2) ¢ 384-390.

ZHANG J, WANG Z D, ZHANG D H, et al. Actual load forecasting problems in distribution network planning[ J]. East China
electric power, 2014, 42(2) . 384-390.



126 O OKFF R (EF R 553 %

Research on Spatial Load Forecasting Method in Distribution
Network Grid Planning

JIANG Jiandong, LI Ruijie
(School of Electrical Engineering, Zhengzhou University , Zhengzhou 450001, China)

Abstract: According to the grid planning requirements of the distribution network, the load forecasting
methods in the power supply unit, the power supply grid and the power supply area were presented. At
the level of power supply unit, aiming at the selection of the transition year load density index in the
process of the load density method, an S-curve model was proposed, and the calculation method of the
load simultaneity factor in the power supply unit was given to determine power supply unit load. At the
power supply grid level, considering the load simultaneity factor between power supply units, a load fore-
casting method for the power supply grid was given. Since the power supply grid was a comprehensive ar-
ea in a large area, and the load simultaneity factor among them was close to 1, the load of the power grid
could be directly added to get the power supply grid load. The load forecasting method at each level was
more refined than the traditional total load forecasting method, which laid a solid foundation for the grid
planning of high and middle voltage networks.

Key words: grid planning; spatial load forecasting; load density method; load density index; load sim-
ultaneity factor
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Improved Artificial Bee Colony Algorithm for UAV Path Planning

LIU Kun', FENG Shuo’
(1. School of Science, Chang'an University, Xi'an 710061, China; 2. School of Engineering
Machinery, Chang'an University, Xi'an 710061, China)

Abstract; Aiming at the problem of UAV path planning, an improved artificial bee algorithm was pro-
posed. On the one hand, in the employed bees stage, two different search formulas were used to obtain
two sets of solutions, which increased the diversity of solutions. At the same time, dual cognitive capabil-
ities and weight factor were added to balance the exploration and exploitationability of the algorithm. On
the other hand, in the scout bees stage, the Tabu search strategy was adopted to store the local optimal
solution in the Tabu table, which helped the algorithm to jump out of the local optimal. The effectiveness
of this algorithm was verified through 5 benchmark function tests. At the same time, the algorithm was
applied to the simulation of the path planning under different threat areas. The experimental results
showed that the path solved by the algorithm had shorter distance, smoother path. Good advantages such
as avoiding threats could speed up the convergence speed of the path solution, and improve the efficiency
and stability of path planning.

Key words: UAV; path planning; artificial bee colony algorithm; local search; weight factor; Tabu
search strategy
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