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Fig.1 Structure of microgrid model
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Tab.1 Pollution gas emission coefficient and control costs
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Fig.2 Hierarchical and distributed optimization method
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Tab.4 Parameters of key units in microgrid
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Tab.5 Results of microgrid single-objective optimization
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Tab.6 Economical optimization of microgrid
with multiple micro-sources

Jrik ERRIG RS /s AT RN /s IRAEEER

Fik 0.227 286.752 8 725.345
Jik2 0.846 264.628 8 724.149
A 19.608 470.554 8 942.400
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Tab.7 Pareto solution obtained by microgrid
optimization method 1

Pareto ff 2k R ER i
fit 1 809.104 242.278 8.353
it 2 822.065 241.491 9.443
fit 3 815.360 241.552 9.272
fi# 4 818.599 241.507 9.413
fit 5 820.673 241.505 9.425

xS BRI AE 2 EHEMNMLL
Pareto fR ERIIF M &

Tab.8 Evaluation of each unit on Pareto solution
obtained by microgrid optimization method 2

Pareto fff ~ MT A 41 PEMFC B 4l PEMFC R
ft 1 18.867 15.719 35.965 16.742
ft 2 19.122 15.584 35.300 16.712
fit 3 18.880 15.647 36.517 16.718
fit 4 18.979 15.646 35.786 16.736
fit5  19.024 15.669 35.747 16.720

551 T MGCC Agent F 5% AL N 28 5 14 T IA
T 2 B s AT | R AL i mT S R AR S 7
FIMCHE LE FE Pareto ff 4 T R 1 AE A0 AL PT AT i
Xof i 22 30 45 T TR Agent 1943 A 2C AT 98 1 ) B
Z5 A B e A B R S SO0 TR i R G
ZRUTE PR ORPEFIAE B T HE R SR BR300 818.138
249.803.8.643, H1 T i & % FRLIT Y iz 47 e 1 A%
il E AR, P23 A 2OF 47 0815 5 3R G 45 T4 br A [
TR R AR AT A

Ji 1k 2 T MGCC Agent £ X 13 it I 28 0 M 34
PRAERBE R AT SE L 2 HAR AL TTH5E S 44 Pareto f#
AL 25 0 Agent HEATIFAN | ZJ5 MGCC Agent
Lia & Agent MIT ;ISR 8 15 43 d5c & 1Y i 3
YER AT R AT AT E 280 4% Agent 195315 2T
Ty i BT | e A5 3 4 BT Y & B A B fer i)
e 9 firr

AR SCHE H A ) 53 22 0 A1 2 RE O A R
W, TR H X R G H AR AL I 2 2 H ARk )8
e ) 5 9 ZELAY B M 4k, M b ] L 43 A =X
FEAT AT HU2 & 800 Agent XF MGCC Agent fLfbit
ST AT AR Y SO P B Rl R AR A ML AR | S S )
Z0HE 2 58—, R TREE N T MGCC 42 )R
AT DA gl S | SRR T 4 1A b IR B 4% ST I
AR A ) B AR T HAA T AR

IR AR IR L S A L At 1 E R K 24 h
T I 20 2% BRI B IR B2 TR AE 4 L 00 Ak SR L 3
FHF 561 J 09 388 i 90 950000 %) B4 P 0 R AR 4K |

FEus
30 1
=
< og
o iR P\
= e RN
o 26
=
24

00:00 06:00 12:00 18:00 24:00
s 2]
157

I A

\»

PEMFC Y13 /kW
=
\
\
'Y
éﬁ
=

5 . . . .
00:00 06:00 12:00 18:00 24:00
ik %1
(a) MT F1 A #H PEMFC fi 1 2l %

20

PEMFC Y13 /kW
=

24:00

0 ,
00:00 06:00 12:00 18:00
I %]

[9%)
(=)

fic fL IR/ kW
o

0 . . . .
00:00  06:00  12:00 1800  24:00
I 22

(b) B 41 PEMFC FI1C H R4 i 2h %

GRA]

N

FH IR kW
o

_5 . . . )
00:00 06:00 12:00 18:00 24:00
i %1

4 r

8

=
<
=2 v
& 45 i
0 1 1 1 1

00:00 06:00 12:00 18:00  24:00
i %)
-0~ Tl S ff , —< Rl 7 f
(c) & A 2 SR fof /N
O WMEMEESEERULER

Fig.9 Results of microgrid energy
management optimization
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Hierarchical and distributed optimization of energy management for microgrid
HAO Yuchen',DOU Xiaobo',WU Zaijun',HU Mingiang', SUN Chunjun®, LI Tao*,ZHAO Bo’
(1. School of Electrical Engineering,Southeast University ,Nanjing 210096, China;
2. Jiangsu Electric Power Design Institute,Nanjing 211102, China;

3. Zhejiang Electric Power Test & Research Institute ,Hangzhou 310014, China)
Abstract: A hierarchical and distributed optimization of energy management is proposed based on multi
Agent system for microgrid,which takes the economy,environmental protection and power-supply reliability as
its objectives. It converts the traditional centralized energy optimization into four sub-optimizations:the
distributed computing of micro-sources to refine the domain of each variable,the GA-based optimization of
central controller,the distributed parallel regulation to modify the optimization solution and the global
coordination to generate the final solution,in which,the operational features and control objectives of
different micro-sources are implemented as constraints. The special tasks of diverse Agents and the
collaborative relationship among them are described respectively for the single-objective and multi-objective
optimizations of microgrid. A microgrid optimization model for next 24 hours is built based on MATLAB
and JADE. Numerical results demonstrate that,the proposed strategy of hierarchical and distributed
optimization has higher optimization efficiency and better optimization results,weakening the dependence on
the performance of central controller.
Key words: microgrid; energy management; hierarchical and distributed optimization; multi Agent systems;

models
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