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Abstract

With the rapid development of wind energy, wind power can be integrated into the power grid on
a large scale, which exacerbates the uncertainty of power system operation, making the power
flow calculation of traditional power systems insufficient to adapt to many current uncertain fac-
tors. In view of this situation, this paper proposes the power flow calculation of uncertain power
system based on Monte Carlo method. Firstly, based on the uncertainty characteristics of wind
power, the mathematical model and probability distribution of wind power output are established,
and then the wind power system with suitable power flow calculation is constructed. Secondly,
according to the data sample, qualified injection nodes are found on the IEEE14 node power dis-
tribution system. Finally, the Newton-Raphson method is used to calculate the current of the sys-
tem with wind power generation. The numerical results show that the method presented in this
paper is more accurate in calculating the power flow of the system and can meet the engineering
requirements.
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Figure 1. The basic idea of montecarlo
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Figure 2. Wind turbine output power curve
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Figure 3. Flow calculation route
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Figure 4. IEEE14 node system
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Table 1. Single wind turbine parameters

=1 BiEH
AUE A R (kW) IR (ms) ) th R () HUE KU (m/s)
600 3 25 15
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Table 2. Expected value and standard deviation of wind speed and output power
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Table 3. Power flow calculation results

F 3. HRITEER

. R RE (p.ue.) FAL R AH £

e 10 & 50 &4 80 & 10 & 50 & 80 &
1 1.0600 1.0600 1.0600 0.0000 0.0000 0.0000
2 1.0450 1.0450 1.0450 -3.7751 ~3.3416 -3.1317
3 10100 1.0100 10100 ~10.7090 101015 -9.6460
4 10222 1.0230 10234 ~7.6438 ~6.8260 ~6.2068
5 10250 10262 10270 —6.3772 ~5.6450 ~5.0919
6 1.0700 1.0700 1.0700 ~9.1896 ~7.6633 ~6.5159
7 10547 10515 1.0485 -8.5861 ~7.1142 -5.9948
8 10900 10900 10900 -8.5861 ~7.1142 -5.9948
9 1.0378 10303 1.0236 -9.0584 ~7.2681 ~5.8807
10 1.0360 10298 10243 ~9.3869 ~7.6212 ~6.2769
1 1.0494 1.0462 1.0434 ~9.4063 ~7.7563 ~6.5075
12 1.0495 1.0472 1.0451 -9.3405 75855 ~6.2585
13 1.0445 1.0417 10390 -8.5930 ~6.5551 ~4.9989
14 1.0085 0.9984 0.9893 ~4.1382 ~0.2466 ~2.8279

M3 LA, IR R, R KR ALALIF R R BGE A S 94 13 ST R H R
FLREM R, BB X R ALZEL I Y RUBGZ 19 0 24 3 51 mU R AN ]

6. &t

BEE NATAREE & BOPE e, R ARSI BER O AU J O 1 e SR 3, T BAS R kR
FTHL ) R GERAL T S A A T RS KRR I I (R il 5 DG B . A SO I A RERE RS K 0 i, 4R T —

DOI: 10.12677/jee.2019.73018 150 ZER I


https://doi.org/10.12677/jee.2019.73018

BIRAS Ik

R AN E I ) L7 T 5, AT SR I R, 8 T KGR B RS )T A LI e, A
i = A AR B A A AR LR R R GRAE TATHER P AT S R VR . THE T AIRER Y, A
gy MBI SONE AR, B RIEFRERETE, JF B AT BUE X7 TR RN DU X L3
FF AT BRI 2 0 B i ) R ™ AR B B (RS2, 6 DR KORUARE F) XUHRL I T S R U ) 2
B IRIER

E&WE

E R LR ECHINETH, THWS: 201810429202, 201810429220,

SE 3k
[1] Bk, R S XESBEMNERTTET]. B EAERETIIFME, 2015, 36(1): 49-53.
[2] W, FHRSE, E2E KB NEC RS gk ARG o7 AT FE[I]. ALAE, 2016, 4(3): 173-179.
(31 (A%, WEHEER. B RGHT(H)IML. 5 4 . B0 PR R, 2016: 26.
[4] ¥ HARGFRESIM]. 2 3 M. dea: JE A AR, 2007: 104-105.
[5]1 RV, GkE. BIRERTHEIER RGN AD]. BHER, 2018, 1(30): 175, 177.
[6] H®H, IR, HLLR. XA E REMEER TR BMER, 2009, 33(16): 87-91.
[7]  XUZERI, IR, M. T ORI MR AR 1) 2 H AR BIhIAb[T]. 1 RG-S 54, 2013(1): 197-203.
[8] fREVFF. ZHERP HIEM]. L BEREEHRHRAE, 1985: 5-6.
[91 ZE, IR, K05, KR SRR LSRR 0], s T HEERT IR, 2014, 33(8): 62-66.
[10] KFEHa, sk 7, Uk, % BT Weilbull 7541 SE XML R RSB RFETF L[], TRARSH 1%, 2016, 4(1): 1-7.
[11] EeKiE, Bk, M7 R, 3ETF MATALAB [ 7 RGEITHE D). M TFE, 2016(18): 142-144.
1 SRMEAR, FERNG, SR & MR AR R SRR, Wik g, 2015, 39(10): 20-25.
[13] &3, Bab, BB, S X7 KA MR, 2R 77, 2008, 36(2): 86-89.
1 B, B, WRER. SR RIS IVE TR S A AR OB B R [I]. BRETHL, 2002(3): 13-14.

DOI: 10.12677/jee.2019.73018 151 ZER I


https://doi.org/10.12677/jee.2019.73018

	Wind Power Flow Calculation Based on Monte Carlo Method
	Abstract
	Keywords
	基于蒙特卡罗方法的风电场潮流计算
	摘  要
	关键词
	1. 引言
	2. 蒙特卡罗法
	3. 风能模型
	3.1. 风速概率模型
	3.2. 风力发电机输出模型

	4. 牛顿-拉夫逊法潮流计算
	5. 算例分析
	6. 结论
	基金项目
	参考文献

