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Fig.1 Coordinated frequency control block diagram of

diesel-storage microgrid

f 20 1) AT, S T 52 B R 4DLIGE 5t s o, R o
BRI L WA 5 doo, /e, FEKE H AT HE B
P4 45 L F A ESC Y R SDUBE B 4 ) 4% 100 Py A A
Fh th DR 2B 48 2. ESC LI A R R PI
AT 45 58 RN i, BT 22 R o PLRTY 45% LL A1) 3R
B 5B RB SO AR AT 2% k[ 12], AR

PRBCA o BASHE A S , 76 20 W B (FLL) B i

o7 S Fsf L ARG I 00 5 B o0 A 5 HE B R B T T AL
dwg/dt:dw[/dz,ﬂﬂ%?@ 2(b) B s B P il 45 44 ml LA
SEICE (1) i ik A R FUMBT B 2 o) SR

2 SOGI-FLLHJ/MS S8 5 S 8%t

SOGI-FLL {1445 il HE ] WLR 5% B € B1, Hidpr |51 B1
(a) A HL4H SOGI-FLL Ay = I HE &1, K B1 (b) 2 —4H
SOGI-FLL fy ¥ I HEE ™. R 3¢l i # 37 SOGI-FLL
B/IME SRR, 25 h S H0 T R, LA B Lk
BTG 5 RN 2R ADLIBT R 42 1 50 s A o o 4

F BfF 3% B €] B1 AT AT, = AH SOGI-FLL fig f% it &l
fmﬁl)@ 2/\$$ﬁ SOGI-FLL. A T fij L B i 43 ¥ i
T2, 038 5o 8 7 BAAH SOGI-FLL B /M3 5 d 8, 255k

I3 M1 = A SOGI-FLL A I A5 225805345 5 R i o7 1 BE o
SOGI IHI AL u, G 55 w,u, I OC R AT SR

TR RH
prgs

(s)
H,(s)= ug(s) S +Kpa)gs+a)§ (2)
w,(s) K w’
H(s)= u (S) s +K 0,5+ 0; (3)

Hrb K, %750(;1 FLL & PLE TS 00 LUB R 5L H, (s)
A4 fE— WP RS, B K e T H A 9,
BV K, E’J{Eﬂkjﬁ,,ﬁ\zﬁﬁﬂmjﬁﬁtﬁ% HHY T8 PR

PEBZE . H, (s) AT 25— B ol ug it . Kb u, 5
w, HYFEPE I B MR AR R) AR CLAR ] 5w, 45w, B LRI

gmm{éﬁﬁl—] {H AR Hi IS 90°
HH B 5% B & B1(a) 1] 15 SOGI-FLL (R 25 23 6] 7
e

u,=w,[ K, (u,—u,)-u,] (4)
U, =w,u, (5)
o, =-K (u,~u,)u, ~0.5U2K, (6, - ¢) (6)

HHr, K, H SOGI- FLL (9 PLI S 85 B9 R R U, AN
6, 7331 Ay HEL I £ H S I (B FIAR 6 5 @ o4 SOGI-FLL A
0y P P e AR, A= (7) s o

@ =arctan (u,/u,) (7)
XF(7) R F A1
. u(/uq - uduq udl)‘q - llduq
= = (8)
¢ ul+ uj U:

() —(60) A (8)IFLTT, W15
(ud+u Jo,-K ou, (u,-u,)
U? -
Ko K w, .
wg+KpU§d)8zwg+K}Uj (I)g <9)

4 2 (6) A1 (9) 1T 153 SOGI-FLL ) AH A3 /)N
HE A WK 2 Fis .

0
- |05U1<}—L{1<w“/UK>}—L——nT

B2 SOGI-FLL 8 {/ME SR
Fig.2 Phase small-signal model of SOGI-FLL

FL 4 & 2 7] L5 3 SOGI-FLL [ 48 {37 P 70 4% 336
BRHLG,, (5) H:

G])l (s) =

o(s)  0.5K,w,s+0.5K,U;
0,(s) 5 +0.5K,w,5+0.5K,U?
W @, (5) = s6, (s) AT LAFS 5] SOGI-FLL [ 47 % 4]
IMEIBRELG,, (s) M :
w,(s) _

wo(s)

(10)

OSKU2
5" +0.5K,w,s+0.5K,U;

G,i(s)= (11)



120 L/ AR {7 G-

F41%

R (11) W, SOGI-FLL 4 i A2 5 fy 4 %
Z[E A5 PRAOE — R IR R 4E . (HAFHR
B2, T T R R R E N
UN2, DA RGBT = SRE R H i,
RGN ARG AR 0, L RN

K w
w,=U,/K]/2,{= P

0
20, /2K,
K=K )/ (4U;)

X (12)F M, 1 F K 7T LH K, %78, SOGI-FLL
B ) R S R K DR, BV K B (EDER /), R
AT RE 7 8, {8 2 285 0 Ly R g PR, AR SR
K, B8N N2, LASReARAUAE e Ry 38R 55 3 4 il
RESIZ IR DG AR, I K LB 5

(B4 1072 , 78 S BRI rb e, 0 Hi, il 23
AR BT s SRS, 1 SOGI-FLL ZE 4 i
W H, A 3 T A e 02 RS B SOGI-FLL A6
TN P, XA R A 0 5 B 52 A I S LU 0 1 Y 5
AR R I B S0, 3 17 AR5 2 il 7 1 6, PRI A
WAEEXF SOGI-FLL #1752k

3 1ESOGI-FLLH/ME SHEE 5SS H1ZiT

B = A TESOGI-FLL M i 7 58 g 42 il He 151 43
S ULEE SR C B CTAE 3 B3 H w5300 A LMY
HL PR (1 o Bl L B0 28 5wl 53 591 Ry HEL TR LR 2800 il
P SOGLUEW = 1 ol L BHH AT 5wy w1, 5300 Rl 22
15 G SOGLIE W 5 1) d il | q b A3 3t 5wy v up, 53900 H
w, 2L IS 9 SOGLUE UL J5 1) d il L g Bl A3t 5 € o, 535
Sk 22 FEATAE ] 38 I B DA 1Dt IO RV BR L B D A AR
HA w,=nw,(n=3,5,7, ) ; K, A HTH SOGI 1Y Lt
BIREG K, K, 50590 0 J5 9% SOGI-FLL [ L 2505

—JTTH , A Z EH G g i B A8 T IERR
A L, T 5 P9 R U 3 T XA A 3R e 01 5 11
T 55— 5 L, ATt ASE T SOGJE B 1 4 % [
T Y08 A ) H SR R T — 25 B R T R T
B 0 LU 43 U TR XS DU AT SR A 0 5 1 S )
J#44 IESOGI-FLL Kl 15 3 (1 o 1 h Z H G I 25 5

(12)

HITZ SOGT 14 3 555 A A5 5 DA SE BN 38 F Al b . fH
P38 WA 2 , 22 FE A A X rL O | T 5 1 4
E VR I B B D D Tt R e 4 f TP AR 7= A R
Wil , H TESOGI-FLL SR F H R ) 55 i 31 Sfe A i
AR 5, BOE X IESOGI-FLL #E47/)M55 528
AL ) 2o e Hp T 220 22 T B D R R

YT FRZEE, IESOGI-FLL 9 25 74 7] 3 L
2% SOGI i A\ J& 9% SOGI-FLL i35 il 2 48 mit4g a , H.
Hif 9% SOGI Y M R4y A5 5 w, H1 18 5T 5 2 A SOGI-
FLL B34 1, B n] DLAS 2] TESOGI-FLL A4 A A /)N
SRR 4 PR

HW

B4 IESOGI-FLL Wt i/Ms SHEE
Fig.4 Phase small-signal model of IESOGI-FLL
MR A 8] 4 i 7s /M S8 RL, AT 45 3] IESOGI-FLL
18 AR ASE A P A% 328 pRERL G, () RITAE 38 P 30 A 328 R R
G (5) 5390H
G (s)=@(s)/0,(s)=
K, K,wis+K,w,K,U;
45 + ZKPZa)Os2 +Kp,Kp2a)és + sza)OK“U:
Gh(s)=w,(s)w,(s)=
szwoKngzM
K0, | K, K,0; K,w,K,U;
) YT Ty
7] AR 3 P 4, AT 45 TESOGI-FLL B A o7 152 25 15
5 28 PRI AR 57 i FF I 36 pRESCA
o(s) B K[,lezwﬁ[s+K“U;/(K],le)]
0,(s)—@(s) 45 (s+ K ,w,/2)
HRAE 2 (15) IR IE 2, A SCR AP PRk
J5 54 IESOGL-FLL () FZ S5 17 317 R
P SCrk [ 18 ]2 H iy X PR e Ao Ak J7 125, A1 B4 3R 6 o Xof
o7 B A T AL 338 R T 3RR R
o, ks+k _ kb, (s+k/k,)

2

(13)

(14)

R

N

(15)

(16)

stw, s s (stw,)

2 2
s +m,

J‘ Ugg

—lu Uy

2 2
n s +28w,s + w,

SOGI

Ugavre ]

, U,
Cl)g
Cl)g ui{

> Uy

= Up,

2 2
s+,

2 2
n s +28w,s + w,

SOGI

u Uy

T :

B3 =#8I1ESOGI-FLL §9#% Hl G5 404E R
Fig.3 Control block diagram of three-phase IESOGI-FLL



28

TR A BT A R SOGT-FLL (i 75 e ke LI ik ) S ®

H w, kb TR R G S8, TR
w, =k /k,, b H—IER . MR (16) AT 1F REERYHH
BIAREE Sy

Opy = arctan (ko /k;)- arctan (0, /w,,) (17)
i o HEIMABE ., Yo =0,/b=bklk =
(w,k k)" B, 8y BUAS B KARL, BV S,y . = arctan [ (67 -
1)/(2b) ], HEHA

w, k! +(k/k) k,

6, (jw.) |= o1 (18)

w’ /ol +ol

BT LR thdi R, i3k =0, k=0.lb,
w, =bw, o [F1 B FR B0 T7 20 T = (15)
CIECS
K, =2w /0w, K,=2bw, /o,
K, =2w!/(bU;)

MRE L (19) 7T %0, K, & 5 TESOGI-FLL i) %4 4t
FAAR R, B 58 L K, EERE WA . 5
Ah, 3 (14) RFIEZ 2] £m o
R sza)os2 Klepza)(z,s sza)oKi,U:
s+ + + =

2 4 4
S +bw,s" +bwls+w’ =
(stw)[s+(b- Do s+w’] (20)

48 2L (20) 7T 4401, IESOGI-FLL £ BH JE 2 % Hy
(b=1)/2, 8% E b-1=V2, B b=VvV2+1, HEIHLE
FECH UV, Dl vh R G0 00 ] et 5 A8 B[]
Z A S BRI, 8., =45% F3A, A TR L, A8 3C
WE ESOGI-FLL By 45 71 98 , 5 SOGI-FLL i B X
WG AR o, ME Mo, =0, MK, K, K,k
ZAERE . ZE BT, WIS N 100 kV-A B ESC
BRI % C R CLIIR .

4 (hESXEWIE

KT B IF A ST 4 TESOGI-FLL 6 i i 9 H,
BRI R 5 B AT AT M S P R MATLAB /
Simulink X5 T — BN A B A1 TR B9 54 0%
L I R G EF- 15, 50 B 1 (b) Bz 1 i 4015
5 1 SR B FH T 25 58 100 kV - A B9 ESC 45 4il vh, HL
BEE n R S FNT, HA T S ECNFE% C % C1LTTR

1E 5 Bt 2, ESC 43 51 2% A SOGI-FLL Al A
SCHT 4 TESOGI-FLLAS I H AR 35 5, IF 3 B
TR 3A 5 E T A T00 1,76 0.5 s B L R4 K LA
1 Hz / s R BT, IR7E 0.8 s BRI 5 ; T 2,
L FE R P S A S T YRS I, L R R D A R A R
Vs=V,=0.01p.u; T.00 3, HL R A FH L H 35 AT R (E
A0.1 pou B B . 3R T A RoCoF 15 B
ZEINT N 5 s

i & 5(a) AT 401, SOGI-FLL 5 IESOGI-FLL H %%
AH TR B 4 il 9, R RN B 5.7 WO R TR I 5 B

(19)

—_
(=)
1

W
T

i

RoCoF / (rad+s?)

|
wn

04 05 0.6 0.7 0.8 0.9
s /s
(a) PHETH

—

4 0.5 0.6 0.7 0.8 0.9
i) /s
(b) fHFLTH2

OO

o 50 ¢
)
S [l l
<0 i
=
<
QE_SO 1 1 1 1 |
04 05 0.6 0.7 0.8 0.9
i) /s
(c) PFETH3
—— SOGI-FLL, - IESOGI-FLL

E5 3MFEIRMFESRILL
Fig.5 Comparison of simulative results among three

simulation conditions

i 05 L R Y RoCoF 15 5 ik HLAG AT 0 3l 25 0 1
R, HL 3 YIREAE HERA RN H ) A 4R 15 5 5 R
& 5(b) A1, #1458 T SOGI-FLL, IESOGI-FLL 7 H1. [¥%]
A5 5T R RIS i T o0, HA LR
T IIHIRE 7, B IESOGI-FLL GEMSHERR 5.7 U R
TS e, AT L A A N R XA R A A1 S
SOGI-FLL ez i 2 5 v 6 7 K& 1y s H 8l 45 &
H & 5(c) Al 40, #9458 T SOGI-FLL, IESOGI-FLL 7 H,
P HL A ELI A s s i AL R B
A T A BRI RE 7, B IESOGI-FLL REf 1 4
T TP, T AR AR A DU L AR o5 5, i
SOGI-FLL ARSI £ 5 & 17 3 R ksl o2

R T 20 BRI A S £ 2 T IESOGI-FLL )
O FOLAGE 4 SR ) A O HE R T — B RO
W 25850 f , Ho 440 kW DGS U S2 56 & W,
B DIEI D1 (a) , fif BRI AR S 567 15 LR 5% D[]
D1(h), fEREMF MR T & R B 2 AR =N
100 kV-A 1 ESC(HSH 50 ES 5] (2 %
O 100 kV - A R A 0] 45 8 3 4 CRIAE &5 b s 40
FHI 1250 kW A] 5 H BH 171 28

A T8 H 02 MR 40 ] 5 07 (5 BT e 25 2R mp
AT, M8 T SOGI-FLL, A% 3 fr $2 TESOGI-FLL 7£ 4171 1l



@ L/ AR {7 G-

F41%

WU AN LI s T ELAS TR R PR RE L (H 32
PR T SC 25 A M, A0 5T IESOGI-FLL 1) jg 001 45
Tl SR I T S i Fol L D) 2R 9 1 A 3R e e e
TPl . K6 NE G ESCRE 1(a) fn fE i
RN (HBUE R 11.7.3 )5 5 DGS I Bk &
BEAEHI 5 100 kW B BR 1 80 A 4 78 v A8 e g D0
B, f R R GE A ATR 5 P A ESC i H A
U3 P M DCSH il A Dy, Bleh R4

BRI 2 1 5 1] UL R 5% D R D2,
502 1
£ 50.0 H=1ls
~
< 498 F
s H=7
49.6 ikl S
100 |
E H=11s
S st H=Ts
. H=3s
20
B H=7
= H=3s 15
<
> 140 f
Q§ H=11s
60 : : - ;
2 3 4 5 6
] /s

Bl6 EFIESOGI-FLL YR MR 242 H SR Ak Y
Fig.6 Experimental results of frequency stability with
virtual inertia control strategy based on IESOGI-FLL

FH & 6 55} 5% D & D2 i1, 2 F IESOGI-FLL ()
J FOLAB o 4 i) SR 1] A AR v S R P P R 5 1) A
RRGENE, HAER SR sk &0 T B H A3
0, R GERR R AE P 22 S AR AR I/ A7
TLTC A HE A B T R0y L DL 2 ESC i )
Ko —, P R LU Y ESC R H i 42
IESOGI-FLL 7] i 5 43 5 {4332 55 BT 51 A A0 98 % ik
K, IR T H R R RRAE U I S B
T, SO D P PR A LS R B
A Ak Bl 53
5 458

E X E A T SOGI-FLL 19 K2 JUU5 H: 12 o1 5 s
5y 5% B3 ) L RS U 5 B o i TR [, i AT
e FOLIEY 4 o R W (R AT AR S B, AR S i
mr .

(1) %} SOGI-FLL 5 IESOGI-FLL J7 2 # 47 /M3
SRS SR T, 45 R R B AR AE H E )
AR A A 5 T ELAG R 30T 178 W) 1o R

(2) 15 B Xt H ESC & H SOGI-FLL £l IESOGI-
FLL 7 SR 57 18 05 H 5 B9 40 FL T 198 AR
OGS A RBGAE T 5 & TR ] R B S B
ARSI B 1 B R TR

(3)#47 ESC 5 DGS I Bk iz 17 i 1) 7 2% By BR 5
I 5 RIGIE T 3T IESOGI-FLL 14 i JUU8 1 45 1) o
s 1] A A5 e S R ) R B R R AR

P s LA ) M 25 3% (http : / www.epae.cn)
S 230k

[ 1] AoRse, sk RIS 55 LT AR 2 A B ML U s AT

TG Uz I HEws 1), 01 R A Bk, 2016,40(10)
16-23.
SHI Rongliang,ZHANG Xing,XU Haizhen,et al. Seamless swi-
tching control strategy for microgrid operation modes based
on virtual synchronous generator[J]. Automation of Electric
Power Systems ,2016,40(10) : 16-23.

[2 ] Aose, k2% RIS, 55 JET IR IIRE S LIy 2 AR AN T

ALV B AT R ], H ) &R S A Bk, 2016,40(18) ;
32-40.
SHI Rongliang,ZHANG Xing,XU Haizhen,et al. Operation con-
trol strategy for multi-energy complementary isolated micro-
grid based on virtual synchronous generator[J]. Automation
of Electric Power Syslems,2016,40(18):32-40.

[ 3] SHI Rongliang, ZHANG Xing, HU Chao,et al. Self-tuning vir-
tual synchronous generator control for improving frequency
stability in autonomous photovoltaic-diesel microgrids[J]. Jour-
nal of Modern Power Systems and Clean Energy,2018,6(3):
482-494.

(4] B, Babms, =5, 45 RLE S ILE AR R bR )]
I ,2019,36(4) :13-17, 36.

ZHAO Ting, LU Zhipeng, LIU Guoyu,et al. Interpretation of
virtual synchronous machine technology series standards[J].
Distribution & Utilization,2019,36(4):13-17,36.

[ 5] DUCKWITZ D, FISCHER B. Modeling and design of df/de-

based inertia control for power converters[J]. IEEE Journal

of Emerging and Selected Topics in Power Electronics,2017,5

(4):1553-1564.

RAKHSHANI E, RODRIGUEZ P. Inertia emulation in AC /

DC interconnected power systems using derivative technique

[6

[a—

considering frequency measurement effects[J]. TEEE Transac-
tions on Power Systems,2017,32(5):3338-3351.

FANG J Y,LI H C,TANG Y,et al. Distributed power system
virtual inertia implemented by grid-connected power converters
[J]. IEEE Transactions on Power Electronics,2018,33(10) :
8488-8499.

[8] FANG J Y,ZHANG R Q,LI H C,et al. Frequency deri-

vative-based inertia enhancement by grid-connected power con-

[7

[—

verters with a frequency-locked-loop[J]. TEEE Transactions on
Smart Grid,2019,10(5) :4918-4927.

[ 9] fokse. ZReT At b0 v iy e 400 1) 25 S s L (VSO 42 il WF
(D] B AL TR ,2017.
SHI Rongliang. Research on Virtual Synchronous Generator
(VSG) in the multi-energy complementary microgrid[D]. Hefei:
Hefei University of Technology,2017.

[10] Fr5R5E, 5K ARG 55 . Sl SR 109 v i) s 4RLIR) 25
LRSS ()], W TR, 2017, 32(23) £ 127-139.
SHI Rongliang, ZHANG Xing, XU Haizhen, et al. A control
strategy for islanded photovoltaic-battery-diesel microgrid based
on virtual synchronous generator[J]. Transactions of China
Electrotechnical Society,2017 ,32(23):127-139.

(1] Ao, sk, X005, 4 . iR A AL B HEAE 22 RE B AR
HL I s AT R SR (). M TR R %4, 2016, 31(20) ¢
170-180.



28

TR A BT A R SOGT-FLL (i 75 e ke LI ik ) S ®

SHI Rongliang, ZHANG Xing, LIU Fang, et al. Control tech-
nologies of multi-energy complementary microgrid operation
based on virtual synchronous generator[J]. Transactions of
China Electrotechnical Society,2016,31(20):170-180.

[12] AoRFE 5k, IRIGE 55 BT & MU i) e 0 TR) 26 &
HAL D gl SR (], W TR 41, 2017,32(12) £ 127-137.
SHI Rongliang, ZHANG Xing, XU Haizhen, et al. The active
and reactive power control of virtual synchronous generator
based on adaptive mode switching[J]. Transactions of China
Electrotechnical Society,2017,32(12):127-137.

[13] DEHGHANI ARANI Z,TAHER S A,GHASEMI A,et al. Appli-
cation of multi-resonator notch frequency control for tracking
the frequency in low inertia microgrids under distorted grid
conditions[J]. ITEEE Transactions on Smart Grid,2019,10(1):
337-349.

[14] fAZR5E 5626, X005, 45 AP SRS 58T i R L)

WAL R AN [T ], R AL TR AR, 2016, 36 (22)
6086-6095.
SHI Rongliang, ZHANG Xing, LIU Fang,et al. A control stra-
tegy for unbalanced and nonlinear mixed loads of virtual syn-
chronous generators| J]. Proceedings of the CSEE,2016,36(22):
6086-6095.

[15] OGATA K,YANG Y. Modern control engineering[MJ. Upper
Saddle River,NJ,USA :Prentice-Hall,1970:577-582.

[16] GOLESTAN S,GUERRERO ] M,VASQUEZ J C,et al. Mode-

ling, tuning, and performance comparison of second-order-gene-
ralized-integrator-based FLLs[J]. IEEE Transactions on Power
Electronics,2018,33(12):10229-10239.

[17] LEONHARD W. Control of electrical drives[M]. New York,
USA : Springer,2012:77-86.

[18] GOLESTAN S,MONFARED M,FREIJEDO F D,et al. Design
and tuning of a modified power-based PLL for single-phase
grid-connected power conditioning systems [J]. IEEE Transac-
tions on Power Electronics,2012,27(8):3639-3650.

EE RN

&z (1987—), B, LA, 300,
+, E BRI @ A REBHAK EIF
K A B H K (E-mail: shirl163@
163.com);

RAF(1971—), 5,7 "HEKA, #
#oH L, R A 5 AR B
A& GeAbAL 5 9 % (E-mail : 25761108@qq.
com);

k% (1963—), B, A RA,HK
B OBEFRAFIR, L, T 2R @ AR K E
WA KR TR B R A ARG M A K (E-mail: honglf@
uste.edu.cn) o

(%m%E [&7T)

Virtual inertia control strategy of energy storage converter based on
improved embedded SOGI-FLL
SHI Rongliang',ZHANG Lieping',YU Yannan',ZHANG Xing’

(1. College of Mechanical and Control Engineering,Guilin University of Technology,Guilin 541004, China;

2. School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)
Abstract: The SOGI-FLL(Second Order Generalized Integrator-based Frequency Locked Loop)-based virtual
inertia control strategy of energy storage converter suffers from oscillatory ripples due to the grid harmonics
and DC components,so a virtual inertia control strategy based on IESOGI-FLL(Improved Embedded SOGI-
FLL) is proposed. The IESOGI-FLL is formed by embedding a multi-frequency adaptive trap filter and a
SOGI principle-based frequency adaptive filter into the control system of SOGI-FLL. The small signal models
of SOGI-FLL and TESOGI-FLL for detecting frequency derivative signals of power grid are established res-
pectively,and the design process of their parameters is given. Based on MATLAB / Simulink software,a set
of experimental platform for the diesel-storage microgrid system is built. The simulative and experimental
results verify the effectiveness of the proposed control strategy.

Key words:energy storage converter; SOGI-FLL;virtual inertia;grid harmonic;DC component;frequency deriva-

tive signals



-4 MGCC f--mmmmmmm e |
lf_ _________ ] 1{% :
! v 75 |
sebk | AER _ 7, |
HHL |1 | HEAL CBlTj'_' 4 0.4kV/10kV
: A |
DGS | I W= PCC
e Tz URII Tt A
F———— === 1
—— 1 [bC p &7,
%%ﬂm: ac| cn, ]
ESC 1 ! I
| ' b=z P
S AR R |, U

Al SEERER B LEH
Fig.A1 Structure of diesel-battery microgrid

Mi® B

ugab#’ 0(,3 < 2 I<1/S
X K| da)g a)g uq _>u18q
UplH ¥, i a1 SOGI
bPq
> Kp > U ud > uﬁd

(b) =#H SOGI-FLL
B1 SOGI-FLL HY$EHI 45 HiEE
Fig.B1 Structure block diagram of SOGI-FLL control



BifsR C

n

3 s’ + o}

s*+ 280 s+ o)

o

U U=+ K

SOGI

Cl ##H IESOGI-FLL R9IEHIL5H04EE
Fig.C1 Structure block diagram of single-phase SOGI-FLL control

F CIESC MEESH
Table C1 Key parameters of ESC
S QN ZH BE
HE 2 ¥ R /V 380 SOGI-FLL [ Kp 0.707
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Fig.D1 Test platform of diesel-battery microgrid system
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