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A situation awareness method based on advanced inverter with microgrid power flow algorithm

XIAO Xiangxiang" 2, DUAN Bin"?, CHEN Mingjie?, PENG Hanmei'
(1. College of Information Engineering, Xiangtan University, Xiangtan 411100, China; 2. Cooperative Innovation

Center of Wind Power Equipment and Energy Conversion, Xiangtan 411100, China)

Abstract: In order to realize the normal and continuous power supply, the awareness of power flow in microgrid region is
paid attention. With the rapid development of distributed energy sources, the challenge of microgrid stability is more
severe than before. The key to solve this problem is how to take action before the appearance of the abnormal situation
and lead to adjust the microgrid to maintain a steady state based on the microgrid system awareness, perception and
prediction. This paper proposes a method of microgrid situation awareness using advanced microgrid converter. It takes
the microgrid system for power flow calculation, obtaining the corresponding Jacobian matrix under different conditions.
Singular value decomposition of microgrid power flow Jacobian matrix of the introduced load forecasting model is made,
obtaining the system stability condition. It selects the appropriate operation mode of advanced inverter and maintains
system stability by early prediction to achieve microgrid situation awareness and the optimal operation mode, providing
more ways and means for microgrid stability.
This work is supported by National Natural Science Foundation of China (No. 61379063).

Key words: microgrid; situation awareness; advanced inverter; Jacobian matrix; singular value decomposition

515

LLIEAT B, P 000

Vol.46 No.20
Oct. 16,2018

MRERMAINRSE, = FEOLREITRK FRELL A

Pl 19X 2 AR TR PR R P o L P AR
EEP A IREDE Q7 e i = i S W O G
WAV R R AN AP R, TG P A
ol HLL I 7 B S SO T A 2 b IR A T B P
St AT e LRI S R FRAER W4T 41 538 AT
A e S BT PRy S B B S e T (1 ek L Y

HEDIH: BRARHFAELTE FB(61379063)

H i A5 UK R 40K 2 R H IF W AR i 28 1
Sh AT AR BEYR S AR 9 R 1, AR SR
(1) DG £ AR THH A A TEC 6185090-7 FriE
oGt AR A%, R EAT RS IR R . R T
FEL R RIATR DL R AT T o 26 S0 4 1 oh B 1) S 3R i
B, AE A R R AR S M B A IS A TR R g AR
iRV CI D UE A R Moy GEN L v o TRV A Ok I
ZAFR, I ST HEAR RS R )R] A s SR



MAEE, %

b TS AR & (K T PR X R A AR T i - 95 -

A DL ORISR 19380 008 5 R X T ) e e b e A
St AR R AR GE AT LS RS AT R
UL 56 FREA F2 55 H R L 1S

SCHR[6]4 H 3 WL HE vl LA o B FCAR NV 1 B By
HFR A 2 AR S Hedp N AT AEAR R, IR S I B
AT SRR AT SR T A R S SRR 714 H
i J7 RS PR Ji AT 2 9 AT A oA »
4 s 2SI A PH AT 1 DL G A S 1) T 2
J7ide ASCAEROE M S8R At b, Sk
ARt e R 7y S A 0 A G D SR MR 47 Tl S LA
SEHLSIBIEINEAR, TR R A Rl A E A2
WEHIF HAEH G st 5 SCRRI8THR 7Rk
TR B (R 59 B EEAT I AT (PMU)
DR PENE IEEg JR A SEANDS e LR R %/
A E ], LOE BTN, (B2 X 5 ik 2
PMU %82 M TR, HATRRYE. SCHRO18
HAE R BN U B PR A ST IR bR R R R3S
AR BT A, T BRI, AR L5
By AR GE P IR ANIE o SCHRR[1078% H 7 B 7R
FER PSRRI DME T AT SR A Sl i, d
RLSEREARYR AR AT, AT LA I HL A ) e DA
AISAT, AR SCHR v AR S I A 2 A
100 7592 LR e af s ol L A PR I SR s AR et
AR SEEUE DR IR R GEREE

SR A e LU Ay SR A AR, AR SR
R R SIS i, R A H P A g b
W R Ry SR AR O T VRS AR AR P I s, A
By GRS SSIES RN P 7SR o GEA
UREAE T AR AS IR ST 1 I HLBES KRR e ok
AT AL, A O RIS AT R i) R DL R DRAIE R
G E R AR5

1 REMSE RN

ot PR PO 2 A A 2 R A 0 A A PR Y R
BN AR A — 2 IR R T B ROk R R k4T
G B T DA AR, B ek B R R G
e i H AR, A HEE TR I DL S IS AT
MR BEE AR SRS B 1 A M R GRS AR R
PN BT 5 INGE— W SRR B A T T
PRI SRAT 00 A o U B 3 A7 7 S 1 20 fft 1T S L)
BHBAE AR ZERE

7%t AR D 3 i W Y e N I =
BRI o ARSI K I B2 B SN A R
GG TEC6185090-7 ifsthil, I HAEWS Frs:
IE A o B s LA E AR 2% oSGt AR
BRGIEPATEBBIN LA TR E ARG, L

TR L B L B0
LhREHTC,

Pl RIS T
B

BRI fri RS i

VSR

HIeR A L ERIEW

PAHRsE

A UV

EHAG [ W7IE S T
LW o

ARG

B 1 ASBRAEARRME

Fig. 1 Situation awareness technology architecture
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Fig. 2 Feasible region schema
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Fig. 3 Advanced inverter system architecture
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