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A frequency control method for an islanded microgrid based on a
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Abstract: There are problems of data redundancy and communication resource waste in traditional periodic sampling
schemes in frequency control of microgrids. Thus this paper studies the secondary frequency control methods of islanded
microgrids based on dynamic event-triggered mechanism. To reduce redundant control data, a dynamic event-triggered
method using thresholds that can be adjusted based on the latest transmission value and the current measurement value
error is used to determine whether sampling information needs to be sent. First, a series of appropriate Lyapunov
functionals are selected to derive sufficient conditions for the asymptotic stability of the microgrid frequency control
system and to achieve the expected Hy, robust performance. Then, a controller is designed jointly to get controller gains
meeting the above requirements to ensure the feasibility of the dynamic event-triggered mechanism. It is concluded that
the difference between two adjacent triggering times is a unique non-zero positive number, which can ensure that the
Zeno phenomenon will not occur. Finally, the effectiveness and practicality of the proposed method are verified through
simulation analysis of four scenarios.
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Table 1 Main equipment parameters of microgrid
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variable evolution curve of different ETMs under scenario 1

ME 5(a). B 5y A EA#FH, SETM R &4
WHCH 55, DETM FAESI S ks 1 11 i, X
PRI H DETM 1E /> Bl A& 4 7 R % . 724 b
IR 25 TR J R AFAE AR5 N B B A8 78 5 mp (¢) 1457
FHATP IR IR (BRI K, 45 7 W Bh A8 & n(r)
IWIEEE (17, = 0.001) , ATAFEIUNE 5(c) TR RSN
w(t) =01, PR & n(e) B ARG 2R,
A LA H () S S SCRIAR /N P ] 52 41 o

5t 20 EEARERPHR T wr) Z LR
AR . BARBERAR AL (8] 73 & HELE 104 304
50, 70's, HEERME 6(a)fc. FIH Matlab/LMI T.
HARMER 3 WE7%H s, K=-09516,



- 68 - B 2GR 54

1.1890] o JET 1k, A SHI 7E AT/ h 244 25 K A1
PLBh w(t) # 0 P54 T 34 REe(11)i 2 H, TERE 1)
Fasett, HeRnKE 6(c)ME 6(d)fTar. aJLIEH
TETE 5% 2 24 40 I PR R AT Al 22 BE N (R 1 0,
Hr DETM Al SETM ISR B sh A e EH A, X2

0.05 .
0 4

|[— 2P ——ARWw ——21 |

-0.20} ]
025 ]
0 10 20 30 40 50 60 70 80 90 100
t/s
(a) ZHMEKILBN

(1)

0 10 20 30 40 50 60 70 80 90 100
1/s

(b) PN R B ()22 (Y h 2%

AN T 11T T &5

0
0.010 =
— N
0.005 — |
- 0
g
< -0.005}-
-0.010 |
_0.015 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100
t/s
(c) SETMIT S Rf 5% 6] AT 26 i F
1 -
——DETM
oL ML 1 [ | =™
0.010 ——— —
—N©)
0.005 |- — )|
= 0
P
-0.005
-0.010}
-0.015

0 10 20 30 40 50 60 70 80 90 100
tls
(d) DETM [ R A 57 1) LA 25 (i B2
6 1HR 2 TARE ETM KSR M T (L ihzfn
RS ER L
Fig. 6 Frequency deviation variation curve and internal dynamic

variable evolution curve of different ETMs under scenario 2
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Table 2 Main device parameters of microgrid
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