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Research on bi-level energy dispatching strategy optimization for regional
microgrid cluster
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Abstract : Aiming at the development trend of microgrid energy management technology at the present stage, on the basis of satisfying its
internal economic dispatching, attention should also be paid to the energy complementation mechanism among microgrids. In this paper,
a bi-level energy optimal dispatching model for grid-connected regional microgrid cluster is proposed. Conditional value at risk (CVaR)
is introduced to measure the impact of renewable energy sources and load forecasting errors on dispatching scheme, which is taken as the
optimization objective of internal energy dispatching in the microgrid combining with the microgird operation income.The multi-objective
particle swarm optimization (MOPSO) algorithm is adopted to obtain the solution. The income-risk ratio is formulated as the screening
index of optimal dispatching strategy, and the internal energy optimal dispatching strategyin the microgridis proposed. On the premise of
minimizing the active power gradient variation at the common coupling point of the regional networked microgrid cluster, the optimal
combination scheme of thenet power of the microgrids is obtained, which can suppress the power fluctuation caused by the microgrid
cluster to distribution network. Then, considering the power transmission distance, the net power complementation mechanism among the
microgrids is formulated to improve power transmission efficiency. The simulation results of examples show that the model can reasonably
realize the economic operation and power balance within the microgrids and amongthe microgrids, and provide effective design process for
the day-ahead dispatching plan of the microgrid cluster.
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Table 1 Capacity configuration of the microgrid cluster

jﬁ%lﬂ]éﬁ E PWT/kW PP\/kW PB.n/( kwr'h> PGen/kW
1 100 200 200 60
2 0 50 50 10
3 100 300 150 0
4 200 500 200 100
5 0 100 100 0

B3 DX I e R D

Fig.3 The topological structure of a networked microgrid cluster

in a certain region
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Table 2 Thepeak/flat/valley electricity prices

I i) HAZERY R A/ (CNY/KW -h)
08:00~11:00,16:00~21:00 G2 0.979
12:00~15:00,22:00~23:00 ¥ 0. 662

23:00~07:00 s 0.346
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Table 3 The prediction errors of the load and wind &

light energy resources in MG1 example

HsJ 1) /h \:ﬁm \f(% A 1a]/h j\‘m \fb\‘ﬁ
RE/ % RE/ % BRE/ % BRI/ %

1 6.75 8.36 13 -9.51 8.37
2 -8.54 -12.04 14 0.34 -11.28

3 -9.38 10. 49 15 —-6.46 3.76
4 8. 68 9.70 16 -8.98 14.77

5 2.95 7.44 17 -1.83 6.90
6 10. 20 12. 88 18 8.73 15.38
7 -5.37 —13.44 19 6. 30 12. 07
8 1.07 -11.81 20 9.56 -3.78

9 9.52 -7.23 21 -3.46 6.02
10 -9. 66 6. 82 22 11.96 13. 81
11 8.55 -7.71 23 -7.43 -2.86
12 9.78 -9.67 24 9.08 -4.70
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Table 4 The maximum and minimum of 5 in MG1

E S Minax VE ¥ i) Mmin
1 1. 449 21 0.976
2 1.439 22 0. 949
3 1.426 23 0.925
4 1.423 24 0. 901
5 1.421 25 0. 906
6 1.419 26 0. 889
7 1.415 27 0.887
8 1.394 28 0.884
9 1.382 29 0.881
10 1.289 30 0. 862

60 -
40,
20}

0+

PCrnd ('71)

=P (1)

BTV

11 14 17 20 23 2 5 8
B B)/h

K4 AR AR FE Y MG Dl 8 L A
Fig.4 Comparison of the MG1 net powers for 5, and 7,

250 ——p,
—e—P
L WT
200 i~ AP
o y
150 X -v-P

100 - T Ned

\"'\ = O
5 . _v' L Nk’ YT - - N o
N1 14 1) 20¥ 23%_,2Y 5 B

] B I /h

-100

50

BIThZEAW

-150 -

KIS MG Ay e skems
Fig.5 The optimal dispatching strategy of MG1

AR SR 3 X T 17:00 ~ 2000 2 [1] 71 fif 32 2 38 5 KL
FL | &2 FELATL AT R ) ) L6 A2, 1) P 5 Pt 52 356 7 X JXUFEL T
R, RFF R GRRE

5 A TERS H m,. KRBT OLAGTE B J5 A5 D) %
P IR 6 Iz, JE 53 BN BE H I 4 fl e R 4RI R 1

{HHF MGL F1 MG5 HA 5 & KBk A B IR BB 4y
B R, SR U T A BE TR RN R RO e I R AT T R
AN, SRR B BEVE 540

160

120

o«
S

B IhE /KW
S

|
o®©
(=1

K6 A frs MR M2 (n,.,)

Fig.6  The net power curves of the microgrids(m,...)

H R NTEARE TR ER T 3 HHEA K n (ERHE
T 5N 2 Pt , sk 5 R B T 4% =Rk
i G . MG1 MGS P4 HLAE 1 BA B HLIAR 5
MG4 (IS aE e AR, [ A JHC XU A 4 He o o dRe A1, 18 B A
MG4 32 ZEAFAE S Ay Bl ATXURS: , 7 iy dR 0 14 82 e o (e 74
TP, PR Wy F BCA 38 0, WAL 65 AN T 2, i — 25 AL o M
MG2 5 TiC e, 190 1) 1 ) 23 S FRARL, AR J2 1l v ) P
SECRSPENS T PoRT GATIL ) w7 S2iRe g CINEI HRPIE SN
L BERS S AR R 4R L RE R, 9/ DX B, 0 PR HE
W T3 TT oK, B PCC )3 e i, S M A0

£5 SHMER3AELAETREESRAE
Table 5 The profit and risk of the three groups of the

candidate dispatching schemesin microgrids ( CNY)

S €N MG1 MG2 MG3 MG4 MG5

sk 508 433 371 330 544
: AU 351 307 284 263 343
iz 503 429 355 321 519
? N2 350 306 278 268 333
Wi 494 424 360 316 527
’ 54 346 304 288 280 344
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Table 6 The energy complementations cheme for the

microgrid cluster in the maintime periods

ftE]/h MG1 MG2 MG3 MG4 MG5
MG1/MG2 MG5S
11 Grid-50 - -
29/18 30
MG1/MG2 MG1/MG5
12 Grid-60 - -
25/20 47/31
MG1 MG1/MG5 MG1/MGS
13 Gird-75 -
15 30/23 29/33
MG1/MG2 MG5
14 Grid-21 - -
40/30 79
s MGS5/Grid MG1/MG5
30/30 29/22
MG1 MG1 MG5S
16 Gird-13 -
26 43 50
MG2 MG5
17 Grid 38 - -
15 47
18 MG2/Grid MGS MGS5/Grid
20/39 28 33/34
” MG2/Grid MGS5/Grid Grid
16/35 20/47 32
" MG2/Grid MG4/Grid MG4
14/37 16/15 50
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Fig.8 Comparison of the transmission efficienciesbefore

and afterusing complementation strategy among microgrids
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Table 7 Microgrid configuration

MR MgEE Py/kW Poy/kW Py /(kW-h)  Pg. ./kW
1 500 500 300 200
2 0 300 150 0
3 200 0 100 0
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Fig.9 The forecasting power of the source and load
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Fig.10  The net power curves of the microgrid #1 under

two dispatching schedules
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Table 8 The result comparison between the proposed

optimal dispatching strategy and the existing dispatching scheme

Je/CNY  fevar/CNY g G, G,
B GRS 834 615 1.36  1.84 84.10
RGNS 896 993 0.90 2.96 53.23
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