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Table 2 Mean value of power flow under

different control modes for wind turbines

Mo A i R
A T HI T

a 0.2393  0.0387  0.3279 0.0747
DG, b 0.2401  0.0391  0.2193 0.0387
c 02406  0.0392  0.1728 0.0017
a 02395  0.0614  0.3007 0.1061
DG, b 0.2399  0.0616  0.2456 0.0865
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Table 3 Comparison of system frequency and

active power loss
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Fig.6 Relative error of output power for

controllable micro sources
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Online three-phase probabilistic power flow calculation method for
islanded microgrid considering frequency fluctuation
WANG Cong',YAN Wei*,HU Xiugqiong'
(1. School of Intelligent Manufacturing, Panzhihua University, Panzhihua 617000, China;
2. State Key Laboratory of Power Transmission Equipment & System Security and
New Technology, Chongqing University , Chongging 400044, China)

Abstract:In order to quantify the impact of short-term source-load power disturbance on frequency fluctua-
tion and guarantee the simulation accuracy, a three-phase probabilistic power flow model of microgrid is
developed. In this model,the prediction component and random prediction error component are employed to
represent the disturbance of wind power and load demands respectively. At the same time, the primary
frequency regulation is utilized to balance the random prediction error. The secondary frequency regulation
based on advanced control mode is used to balance current power shortage and the prediction component
of disturbance power. In addition, the proposed model considers the symmetrical control characteristics of
three-phase voltage and current of micro sources, and the static frequency voltage regulation characteristics
of controllable micro sources and loads are considered. Furthermore,the model can accurately simulate the
frequency adjustment process of the islanded microgrid and the three-phase power flow control characteris-
tics of the micro sources. As a result, the simulation accuracy of three-phase power flow and frequency
fluctuation can be efficiently improved. Three-point estimation method is applied to provide the probabilis-
tic evaluation of the model,and the proposed method is verified by simulative results on modified TEEE 33-
bus system.

Key words:islanded microgrid; primary frequency regulation;secondary frequency regulation;three-point esti-

mation method ;three-phase probabilistic power flow
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Table Al Active power of micro sources under different schemes

HMH b ffE 2
THEL  THE2 O THEI O TEL O THE2 TES
a 0.4796 0.4828 0.4850 0.0380 0.0382 0.0383

DG #f%Hl

DG; b 0.3008 0.3036 0.3052 0.0303 0.0304 0.0305
c 0.1596 0.1619 0.1632 0.0245 0.0246 0.0247

a 0.3285 0.3303 0.3314 0.0200 0.0201 0.0201
DG b 0.3067 0.3084 0.3095 0.0190 0.0190 0.0191

c 0.2508 0.2522 0.2531 0.0166 0.0167 0.0167

a 0.3792 0.3817 0.3833 0.0279 0.0280 0.0281
DG3 b 0.2940 0.2961 0.2975 0.0242 0.0243 0.0244

c 0.2398 0.2418 0.2430 0.0220 0.0220 0.0221

a 0.2393 0.2393 0.2393 0.0239 0.0239 0.0239
DG4 b 0.2401 0.2401 0.2401 0.0240 0.0240 0.0240

c 0.2406 0.2406 0.2406 0.0241 0.0241 0.0241

a 0.2395 0.2395 0.2395 0.0239 0.0239 0.0239
DGs b 0.2399 0.2399 0.2399 0.0240 0.0240 0.0240

c 0.2407 0.2407 0.2407 0.0241 0.0241 0.0241
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Table A2 Reactive power of micro sources under different schemes

1t %
FEL HE2 KRS HRL HER2  HRS

DG A%l

a 0.4114 0.4088 0.4073 0.0147 0.0147 0.0147
DG b 0.3345 0.3324 0.3312 0.0165 0.0166 0.0166

c 0.2258 0.2243 0.2232 0.0202 0.0202 0.0203

a 0.1836  0.1823 0.1815 0.0133 0.0133 0.0133
DG b 0.1672 0.1659 0.1651 0.0136 0.0136 0.0136

c 0.1393 0.1381 0.1374 0.0141 0.0141 0.0142

a 0.3300 0.3280 0.3269 0.0156 0.0157 0.0157
DG3 b 0.2881 0.2863 0.2853 0.0172 0.0172 0.0173
c 0.2481 0.2465 0.2454 0.0188 0.0188 0.0189

a 0.0363 0.0378 0.0387 0.0428 0.0429 0.0429
DG4 b 0.0367 0.0382 0.0391 0.0430 0.0430 0.0431
c 0.0368 0.0383 0.0392 0.0431 0.0431 0.0432

a 0.0601 0.0609 0.0614 0.0489 0.0489 0.0489
DGs b 0.0603 0.0611 0.0616 0.0489 0.0490 0.0490

c 0.0604 0.0612 0.0617 0.0491 0.0491 0.0492
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