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Abstract

When microgrid operates in islanded mode, it must maintain voltage and frequency by its own
regulating ability. To overcome shortcomings of U/f control for microgrid in island operation, an
improved voltage and current double-loop controller with a proportional-integral-derivative (PID)
structure is proposed in this paper. The PID parameters are adaptively adjusted using BP neural
network earning algorithm. The PID control with adaptive adjusted parameters contributes to
reducing variations of voltage and frequency in isolation due to the fluctuation of DGs and loads.
The simulation demonstrates that the PID controller based on BP neural network with voltage and
current double-loop has good adaptability and anti-disturbance, which help to maintain stable
operation of microgrid.
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Figure 1. Structure of the microgrid
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Figure 2. Schematic of the U/f control
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Figure 3. Voltage and current double-loop controller based on BPNN Algo-
rithm
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Figure 4. Voltage and current double-loop control system base on BP neural
network on d-axis

4. d B BP 18122 ) 4 B [ BRI LA ERE 1 32

Horr, DNEINZETT RS DR AR, ONMARET A E: EARR0. 1. 2705k
MANE. BREREMEEE.

MNTRER, i sod 2 it e, JNARBIELS € R 2N, A0PREE
S RS . 2% B 2 75 R S A At 2 ) 9 -

6 ()= S (moe (o)
0j(n)=¢(v; (n))
HAJRBREEY RS Wi RAEUE: ¢ NS EMA 0 RE, I AABCRH IE D) s 4
2(exp(x)—exp(-x))
exp(x)+exp(—x)
i th E AR Ak N3, D REPIDFE I #8 I = NTTHSHIK s Kiv Koo BT E RIS R R
v b oy A

j=12,34,5 (7)

(®)

#(x)=2tanhx =

= ' 0=123 )

Forhp At R s wy NI Of(n)=K > 02(n)=K,» O2(n)/10°=K,. HITXZAZHR
AR B, 00 2 T B O 0 4 5 1 7 s gmoidl B B 1 2 2 B K

f(x):exp(x)'(%(htanh x)jz exp(2x) (10)

exp(x)+exp(—x)
()



ST BP MR 0 2% S0 A I % ol X 422 1) S s 1 9

4. BB

FIH simulink #2411 1 BRI, BSUER A BP RS 2% 5L R 8 2501 PID M5 1A 2
PEo o, @A S-function DHRERBLHLE A M U4 5 I EE I 28 S0 . B 5E FL Dl 380V, #E
HZ N 50 Hzo HE T RHFR 48, FEdEEE N 310V, FEMEThE )y 10 KVA. &M HFT A 0.641 +
j0.002 Q. R FH = %) Sl , DG A A =45 B8 e R A UM #2816, R € 12 AT I 4 HE Th %0 10 + jO kA
DG2 1 DG3 1E AMIERIH e KA PQ 454, FIIHIIZEZHE 5308 8 + j0O KVA, 10 +j2 kVA. fifii 1 H
=ANK/NR 5 +j0.628 Q [t BRI A%, Sif 24 3 405108 10 +j12.56 Q. 10 +j12.56 Q.

1E 0.2 FbF1 0.4 FBIF, 43 BIVIGR fudar 1 Ab ) — A9 fef o SR SC[L7]R 75325 (BA R (8T 7738 1) RIA SC T4
() 735 (TR 732 2) 3 50l %o eI £ Fl, s R 0 2 i S 3E AT 0 B0 4 i o SR 1 AE IR B is AT 20 R i A U R
ThER P A1 5 H T L U X PRI AR ) S R R Ao PR 32 11 B R PR AT 2018 9 FLR T LB R A ), e
B UE A B A BOREIE S, BHISEE TRt R L1E 4 HEEHLIEEE P EEHIZE S 0N 2500t
B HH, K =10, Kp =50 1B B0 T 5 o R AR s 8O B, il 5. 1% 6 Fom. RF 7 2 44
# S-function T RERR AL, #4)i& BP-PID ¥l #% . THEFE 23 1 =0.28, BiERE a=0.04. RFENEN
0.001s, BUEHREWILHIELEX E][-0.5, 0.5] ERENLERL, E1TFaE a5 FfR e BUEA B ML, I o e A
KLl 7. 8 frias.

XTEClE 5. B 7wk, RATE L M RRESEBATRELERE; SR eI, WAL ARK
F) B S 7 AT R TR B T, R K R D 340 391 9 1.018~1.140. 1.020~1.093, ¢ 5h7E Fl 23 5% 0.122. 0.073.,
M5 2 @it HiE R %E PID #1855, BEERSE TR AR i — D ot v R R e i, W
JE BN 379 1.017~1.050. 0.998~1.045, i zhyEHE 772 0.033, 0.047, WahuE SN TRI#E. Fit
MEL RO RS, Tk 2 R T 7 1o

K6y 15 8 8 2 Pl ik R IR ZE I Y . SRR, 2 Pl T S e e ARV S50 o A bLER T
T RRAIBATIN JTIE 1 PRPENE K, WP ENZ7y 0.07 Hz. 0.06 Hz, 17772 2 PRSI I 5) 2
4 0.02 Hz. 0.03 Hz, FEASZIL T AR e e 45l . nl WL BE MBS 501 PID 2 88 AMH W] 5503 &
G BNASTERE, ICREORIEARZAIBAT N R Aa 4], O AN 195 0 N 4E 4715 5E 1K) 22 48 i s A A 2 2 A

o

-1.5

Il Il Il Il Il Il Il Il Il
o 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
A 18)/s

Figure 5. Output voltage of DG1 using Method 1
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Figure 6. Microgrid system frequency using Method 1
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Figure 7. Microgrid system frequency using Method 1
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Figure 8. Microgrid system frequency using Method 2
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