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Fig.1 Main circuit topology of GCC in DC microgrid
GCCTEPIAHT LA bR 2 F B9 S S MEC AR m]

E VIR

u, =e, +Ri +L%—'wLi (1)
dg — Ydg dq dt J dq

o, R PN w,, 7€ dg Bl L0005 50, Rk A
HL £, TF dg il B9 20 1 5 e, GCC S TRMI L K ey,
TE dg il B 53 0 S HL I AR EE
F 2 (1) AT LAAS 1) e 3 A8 b 26 5 AR 40 25 228 i
LR Z ] e 2R N
di,, w,-Ri,+jwli, -e,
v 7 (2)
214 SR FHAGE AR 00 42 ) D7 R, Ay B R R 9 4 o
K EE TR 2 AR AR 250 s < it 2 1Ak 2t X
RSB E R, A R AE 7 10 2] 0 SRR
i, Lo B X437 AR 2 T
1E =5 MPCC tf , TE S A 45 R I k1 I
2| da "l HL R N AE ] AR R A <
dif, i3, dif,

idq(k+1)=idq(k)+d7;lqtl+ " t,+ .

ty (3)

u;(010) Pl uy(110)
AN
e 1™ (100)
£ 1,(000) "~ (100
u4(01 1) u:(l ) " '/4 a
us(001) FTT ‘us(101)

B2 BEXEBRIS
Fig.2 Sector division of voltage vector

il diz o diY,
ﬁtlj,idq(k)ﬂvkﬂﬂ”iﬂdq%%‘/ﬁ;dff\ d:’ﬂl T:’éj\

B R e — B A ORI A B R R
(e ST TN 57l DK Rl e S S S
ARV T 1]

B GEHY B 4 b 2 1 0 H 3 R B L U A S
e, B

i, (k+1)=i; (4)
Horpr i o dg i s A ME .
3720 (2)—(4) AT 30 = 2% 5 i VR e
() 53 3 -

Tohy +k (o5 =, (k) + ko (i - 0, (k)
t =
K
Tkl + ke (i =i, () + ke (i =i, () (5)
t,= R
to=T.—t,—t,

o, TR RAE S 0] 25 R AR LI SR A
AR RAE N ¢ + 1, > T, WA 280K A
FHI TR % -

Ly
tl: s
t, +t, (6)
b=
2 t] +l2 s

TE 58 LA FU R O 4 23 DX VR I a] 23 BC )
FRAZ(3) W] B A5 21> Jad DX HY g ol F O T A1, A
JeE e FRR 5 R ) 3530 R U P e Ok B L4,
T AR TR B

J=|igt=i (k+ D)]+] i =i, (k+ 1)) (7)

JIT ST MPCC A AN 1A] 3 7, Ho i i 48 4
MR MR AE S 2 AT TR 3
2 ETHBE&BEEFEMNARESCHRAME
42 1) 3R Tt

RRLR L A P S ARAS 12l GCC 28 B P )
IR VERE TR B, B 25 67 445 )l 5 RE IR HL
IR RS, GCC BB RGO H 32 fL SR AN LA
PR P Tl i BR ] , DG 12 52 R FRL Y 4154 (L A AL )
R LK BR R T A R R L A ) R




62 ® 0 & % L B ®41 %

HLJEARER

~ .0,1,2
o dg LR dig, "/dt

ARSI R A DX B A

Uy (k) HUE
.

S,
e LRSI [0 0 o o [ (7) [P
| pme |LU=126) 5"

it (k) =z

LA %

g o[ S

!

:
) ‘ 11U () T
Uulk-1) AW Uz Uae (k=1) U ()

LA M

’Eﬂ A “\us(mo) ............... u,(110)
Uag iz (k) igg(k=1) ,"""‘1]1 Il

3 ETRRESHXAMEN MPCCEFIZE

Fig.3 Control structure of MPCC based on current command partition compensation strategy
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Optimal configuration method of fault current limiter and circuit breaker in
flexible DC system considering multi-node condition constraint
WEI Wei',WANG Panbao',SUN Hongmei', YANG Jinggang’,SU Wei’, WANG Wei',XU Dianguo'

(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China;

2. Electric Power Research Institute of State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 211103, China)
Abstract: Firstly, the numerical calculation optimization model of power flow and fault current suitable for
multi-node flexible DC system is established,and its accuracy is verified in the three-node simulation model.
Subsequently, the constraints and objective function are set up,the PSO(Particle Swarm Optimization) algo-
rithm is used to establish the mathematical model of optimal configuration of fault current limiter and circuit
breaker in multi-node flexible DC system. Then the optimization solution is carried out in a three-node ring
network, and the results are configured to the simulation model to test its current limiting effect, and the
accuracy of the proposed optimized configuration method is verified. Finally, the optimal configuration of
fault current limiter and circuit breaker for a 11-node flexible DC system is carried out by the proposed
multi-objective  PSO algorithm , and the results are compared with the results of multi-objective genetic
algorithm. The results show that the proposed optimal configuration method has high universality and can
complete the low cost configuration of fault current limiter and circuit breaker in multi-node flexible DC
system.

Key words:flexible DC system;power flow calculation;fault current limiter;multi-objective PSO;optimization
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Predictive current partition compensation control strategy for low inertia
DC microgrid interfaced grid-connected converter
XU Hailiang, LIU Zhuangzhuang, WANG Shinan,NIE Fei
(College of New Energy,China University of Petroleum(East China),Qingdao 266580, China)

Abstract: Under the condition of frequent load switching and new energy output fluctuation,low inertia DC
microgrid is prone to the problem of power mismatch on both sides of DC bus capacitor. The input and
output power imbalance mechanism of grid-connected converter with DC microgrid interface is analyzed.
According to the bus voltage change level,the energy required for bus voltage to recover to the command
value and the bus capacitor energy change information in unit sampling period are calculated. The instanta-
neous output power of bus capacitor and the equivalent load information of bus voltage fluctuation after
linear processing are obtained, and then the full value of current command compensation is determined.
Considering the influence of voltage outer loop,a fast partition compensation strategy of current command
is proposed. The smooth transition of partition is realized by adjusting the coefficient,and the fast tracking
of current command is realized by model predictive current control, which improves the compensation res-
ponse speed of grid-connected converter and suppresses bus voltage fluctuation. Finally, the effectiveness
and feasibility of the proposed control strategy are verified by simulation and experiment.

Key words:DC microgrid; grid-connected converter;current command compensation;fast partition compensation

strategy ;bus voltage fluctuation suppression
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Table C1 Simulation parameters of GCC

RESH HifE RESH Hife
HWEEHREU 650V | JFRMR f,,  10kHz
LA 380V JEB R L 3.5mH

AL AR 50Hz | B LU ™ 651V
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Fig.C1 Variation waveforms of Key system parameters under sudden change of different loads
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Fig.D1 Experimental device of GCC
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Table D1  Experimental parameters of GCC

RESH HifE RESH Hife
HABHREU T 400V | TFRHRE fo, 5 kHz
LA RE u 180V VERHU L 1.5 mH

P 50 Hz | BfE LU 401V
GCC HE)H P, 3kw B 2U 0 1.01U

KA T, 10kHz | Bf 33U 399V
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