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Fig.1 Power flow with back/forward sweep method
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Fig.4 Optimization results of active power in
each phase of microgrid in grid-connected mode
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Fig.5 Optimization results of reactive power in
each phase of microgrid in grid-connected mode
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Fig.6 Optimization results of active power in
each phase of microgrid in islanded mode

SR IO AL 17 45 0 1) R BHAR
A 15 A 1A 2) B Mo FRBIE T RE e, 0142 2
7R R4 .

SHIEARTHIE o, s

£(1) = (U (1) = U (0)/UL (1) (3T)
I RINONRODE P PSS YN &
HLIE .

WA 2 TR th, 4662035 40 TE A
IRARZETR, 5 11 2 — RN ERCR
S Ay 0.86 % 1 4.3 % P 15— F 4 0
FEART- SR
433 FEWERPHEE

JEIRIRE 7 772 F 1545 1 A1 2 — K4
(LA E AP 8 .

WA 8 TTELTE K2 5O 203 W27 Jr T
AR 2 WA A L T IRRE 1T
AU ORI T 15 A LR RP R AT
434 FEBIEXF

FERRIIGETT U F 1 1 A 2 — K4
{1 AHIFLFEAE O B 2% PP e FE A 4 M.



38

Bi 3 25 1 AR S AR AR ARG A o]

2
&
=
R
0
00:00 06:00 12:00 18:00 24:00
A Zl
(a) AFICY)
30
g
<
=
R
W "
00:00 06:00 12:00 18:00 24:00
g
(b) BAHICE
30
z 20
<
=
R 10
0
00:00 06:00 12:00 18:00 24:00
A Z|
(¢) CHITCIN

—— JCIhE, ——SB L
—FC Y, i

3
oS
=
& 2
o
K
4
£
0 . . .
00:00  06:00 12:00  18:00  24:00
I
(a) W1
.70
é
=
£ 35
K
]
B
0 . ; .
00:00  06:00  12:00  18:00  24:00
g
(b) W2

——JEM, gL

8 2HMEBITAR T RRBERFEESLL
Fig.8 Node voltage unbalanced degree
for two operation modes
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Fig.7 Optimization results of reactive power
in each phase of microgrid in islanded mode
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Table 2 Node voltage of three-phase power flow

21 T 1AL T2 Ik
A B A CAH A B 4 C A

01:00 1.0001 1.0015 0.9955 0.9982 1.0088 0.979 1
02:00 0.9959 1.0010 1.0007 0.9800 1.0021 1.0050
03:00 1.0007 1.0001 0.9961 1.0027 1.0032 0.9822
04:00 0.9988 0.9978 1.0023 0.9954 0.9870 1.009 4
05:00 0.9983 0.9980 1.0026 09928 0.9879 1.0112
06:00 1.001 8 1.0030 0.9968 1.0007 1.0108 0.980 1
07:00 1.0023 1.0052 1.0059 0.9907 1.0030 1.008 7
08:00 0.9996 1.0001 1.0010 0.9929 0.9963 1.000 9
09:00 0.9991 0.9951 0.9965 1.0017 0.9896 0.9924
10:00 0.9946 0.9928 0.9952 0.9863 0.9905 0.998 4
11:00 0.9953 0.9899 09918 09955 0.9853 0.987 5
12:00 0.9969 0.9917 09944 09929 0.9878 0.993 6
13:00 09937 0.9879 0.9903 0.9864 09862 0.9880
14:00 0.9948 09895 09927 09922 0.9886 0.996 7
15:00 0.9926 0.9880 0.9918 09817 0.9838 0.9938
16:00 0.9947 0.9887 0.9910 0.9922 0.9848 0.986 9
17:00 0.9879 09881 09902 09730 0.9874 0.9948
18:00 0.9898 0.9831 09855 09987 0.9762 0.980 8
19:00 0.9887 0.9845 09861 09861 0.9695 0.9735
20:00 0.9847 0.9841 09852 09709 0.9677 0.9730
21:00 0.9887 0.9866 0.9931 09772 0.9630 0.994 6
22:00 0.9928 0.9943 09921 09816 0.9902 0.980 1
23:00 0.9948 1.0034 09951 09737 1.0174 0.9822
24:00 1.0039 0.9977 09981 1.0151 0.9882 0.9850
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Fig.9 Comparison of phase-A node voltage between
two operation modes
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Optimal single-phase scheduling for microgrid considering unbalanced
three-phase power flow
CHEN Jie
( Changzhou Power Supply Branch of State Grid Jiangsu Electric Power Co.,Ltd., Changzhou 213003, China)

Abstract ; Because of the unbalance of microsources and loads,if using the traditional three-phase symmetric model
for the power output of microsource ,the symmetry of tie-line power between external network and microgrid will be
worse in grid-connected mode and microgrid can’ t operate stably in islanded mode for no microsource can undertake
the unbalance of microgrid. An optimal single-phase scheduling model for CHP ( Combined Heat and Power) -based
microgrid is proposed , which considers three-phase power flow and heating benefit. Taking CHP-based Benchmark
microgrid as an example, the scheduling strategies under the grid-connected mode and the islanded mode are pro-
posed. On the basis of real-time electricity price and reliable power supply of sensitive loads, the improved genetic
algorithm is adopted to optimize the active and reactive power in each phase of each microsource and the purchasing
and selling electric quantity of microgrid from the external grids. The charging and discharging times of storage bat-
tery ,shedding load, comprehensive cost, and voltage quality in one day are compared between the two operation
modes. Case verifies the effectiveness of the proposed model,strategy and algorithm.

Key words : microgrid ; unbalanced three-phase power flow; single-phase scheduling; improved genetic algorithm ;

CHP ;network structure ; Benchmark



