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Research on the home energy management system based on the microgrid technology

LIU Ximei, DAI Xuemei, LI Meihang
(College of Automation & Electronic Engineering, Qingdao University of Science & Technology, Qingdao 266000, China)

Abstract: The home energy management system is one of the most important applications of future smart power grids. This
paper takes home DC microgrid system which contains photovoltaic power generation system, battery energy storage system
and home load as a study objective. It studies the basic control strategy of each unit, and proposes an energy scheduling
policy for home microgrid based on microgrid technology. The system can operate not only in-grid mode but also in off-grid
mode. The energy scheduling policy can balance the system power and stabilize the DC voltage. The home DC microgrid
system is simulated using Matlab/Simulink to verify the proposed control strategy. Simulation results indicate that the DC
voltage can be stabilized under both in-grid mode and off-grid mode, verifying the validity and effectiveness of home energy
management system.

Key words: microgrid system; home energy management system; photovoltaic power generation system; energy storage

system; energy scheduling policy
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Fig. 1 Structure diagram of home microgrid system
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Fig. 2 Control schematic diagram of PV generation system
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Fig. 4 Control schematic diagram of DC/AC converter

3 ZREETYM HE £ IEE KRR

FBETUIN R GEAE T M B I D) SREE B far D) 45
FIOKBHBE D) 28 0% L6 Ik I 1) 255 ek 09 P B 26 () A
P02 ER] ) B IR PR R R s S A
T R RE AT ISAT IR . ARSI R 4E
JITRb B AN TR T AR 2 R FH A N PR 42 T SRS o AEAS
FITUT, 35 AR g ok 4 FLIm REER
fkase, MMRIFEAD R R IE T .

3.1 FMER

ME BN RGBT, RGP IRAR
SeHEIR R R G, &R RS R E
A T SO AT R i, RETW REE T A
JEERSY AT R LRI AN, XUJH] DC/AC A8 4R H]
52 LI L i 2Ok R I RF LR
3.2 BMER

AT B 0 Rt TR O B TR T A
JARIR, BEE & LA FEUIRZS (State of Charge, SOC)
() d5c /N o A KBIAE B e 248 it SOC>p
B SOC<a I, & LA 25 W9 AT P EDIR A s
2, WFRERMATIER TIERE, US55
BETN RSB B R

R BER N RGBS IS AT L& Hb ik AE R SLRE
BE IR TAER, RE R e & b g e R
GUERE, VBN R IHR - s R AME RS A Th D
REEL, MERMERE RS D TN E LES S
I, R SRR B RGOk YRR, AR
FATIHFET R R AR R . QR fap S RE ) %
KRB B RGBT, NN IERIEEE AR
fif LAPRIE 5 BE 247 ff 15 T A

ST LA A3 H i) 19 5K BE RE R B R 5 1) B AA &
FIRER I 5 B, K Pac ASTH MG THI)
Ky Poy WIGRRGATININE: Poo N E HIMAHEE R
GHEUNINE; PLAR A hIh%; Grid_on A
FHPRAE S Grid off h B MPR A T .

M5 FRTLAE H, 24 Grid_on RS S ¥#0E
N, RORFKEEMN R T IFPRE, LI Yetk R
1 22 40 % FH MPPT #5551 S B G AR B 45 1) 5 K Th 2
i, E A E R SR T e R I S it e
HL, W DC/AC 72 s >R FHE  E. i s 4 1l
DARSE N R EIR R . 24 Grid_off RS 5%
T, FORFBEMMN RGEA T B RPRES, SRR
DC/AC A8 32 K FH V/E 3 SR A e 28 e H He i 1
FUZ, Stk i RGOS it i e R 48 AR &
FEL YL 2 15 52 R R FH A [R] 1R U8 32 3Rl . 2 a<SOC<p
IR & Lt E R TAE, SR e R R R GCRH



X ey, S

BT BRI S RE REIRE PR ST 5T

- 69 -

MPPT ¥ HISEBGIR KRG KD R i, &t
fiti e R G0 K FHE € IR R AR CE M RS
TBFER R s [ 2 W/ & HE it Az BR A 1 PR EDIR A

#ibite
THAE

BRI | ettt s e e ]
| i _ )
| z 1
| ; FSEHR | ek
i idiidEs i RIS ] ) Pm'-,-
] - B
r RO A P )
o _______1
| 1
— | ! 75
U RTINS A
i :L_, Ac |5
GMma+l o L s ]II Bl | p.
| wEpoACKATRE 1 L

BASEHRGWE, LR AR GER A E B
Uit HL s T LUBSUE P P R A LU L

Grid_on

' |
: fid :
| ats = iy
I e e : |
. [ ] 1 i g
L i HIE i :
AL il 4 -
5 : il i - I
e :
| |
| |
: i L E R AT A% |

Bl 5 RIERRERRFIEE

Fig. 5 Structure diagram of home energy management system
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