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A Modeling Method for Micro-Grid Production Components Based on UPPAAL
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( College of Computer,Sichuan University,Chengdu 610000,China)

Abstract:Micro-grid refers to the distributed generators,energy storage devices,energy conversion devices,related load
monitoring,protection devices brought together to form a small-scale distribution system,in which the production components
are an important part of the micro-grid.Due to the randomness of the power distribution and the relevance between the
stability of power supply and the time,there are differences in the reliability of the micro-grid in different operation modes
and conditions.Therefore,in order to improve the reliability of the power supply,it is imperative to establish a stable and
reliable model of the production components to ensure the reliability of the micro-grid power supply.From the perspective
of micro-grid as a real-time control system,the corresponding mathematical model is established by analyzing distributed
power sources such as photovoltaic power and wind power generation.UPPAAL is introduced into the modeling of micro-
grid production components by modeling the real-time system to build models of photovoltaic power,wind power,hydraulic
power.Finally,the simulation results of the established models are compared with the simulation results based on PSCAD/
EMTDC electromagnetic transient simulation software to prove the correctness of the modeling method,and the model can
also more accurately reflect the real situation of the real-time system.The results can be used to verify the reliability of micro
grid.

Keywords:micro-grid;component modeling;micro-grid modeling;production components;formal verification

1 5|5 (Introduction)

BEE PLACALHERR A PR, % 0 v IO i o 8 20 SR IR, 3K
LB E AN . N RGBT,
R ARG AR . BB AN K RS, HAr
AR, fERRIE AT, TR0 G BRI ) PR L S AL A A,
FL IO BB 0% 340 FE M B R 97, 7 2 R I I B Ol P AR L T

E LS e v A e R e S o2 B N B A e 7 e A L
] DASRSZ 2T SR R A B R

i N R S A R B N e By I W S o2 R R
AP R, SBR % ) BA—E MBI, B fRa R e
AREFT T MR PR RS . T E
KA MBI ER, BRI B E A B RS, EBT BB



2 B I

20184104

SR GCATRUEIE SeEP S Sl g s GAL e 8 S DS N
TR R R S, B — G A I R B AT o 5 22 s H
PO (%) 43 AT A0 AT S P T T AR AR Rt M VI CRAIE ff Fi I 1) ]
7 RE AL VE A G 190 ) SR B, A S TR 43R R
TR P R AR A T

2 FBEXIIESN2B(Related work introduction)

BLA Y fo L ) B AR 7 ¥R 4095 . Almada TBM'4 AR H
Matlab/Simulink 4 & f & X— 't —1fi# i s i 00 iy A
Khalil™Z A\ R F Simulink#4 2564k 4 1) FRUBE 2 487 RE 4L 14
RAY 3 I o 1 AR ] SR A SE B A B R 1 00 N 4R R
GifasE, WAkEP SR APSCAD T HME T A& KK H.
PR LA 7 R AL 1Y) PO AT 1) A L DO BE A ABE AR, XA R
WaA TR Y 112 1T 1 DL T 0 L

TR T o ol L ) ) TR AR YRR A E R AL, TEAR
M EWEA B O, ERAFIT X RS B [ 47 3
Fro A AIEIIE . BT 8] B S HL Y AR 7 Y R BT R G
TR R, UPPAALYIE K R IR T A,
R S R A T A, AR SCE BT T R M
HIEARY, RIENE T GRS I R AR FEARS T T A
UPPAALRYEBALH AFHE, #id R UPPAALGI ARy
beiy: Dl s & R £ G DRy e ity inbe o v N T
PR, i ST R SO HEFPSCAD/EMTDC
ARERILE T L PO Y 075 L5 SR AB RS L, TEWTUPPAALM 10
W0 7= B ZH f A A IE A, RS B A T AR SR AR X A ke
B LAERAT T RE,

3 WHEMEHSUPPAALEZELIA(Overview of
microgrid structure and UPPAAL modeling)
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Fig.1 Basic structure diagram of micro—grid
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Fig.2 Real—time system model
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