% 2 & % & & &

Electric Power Automation Equipment

Vol.38 No.4
Apr. 2018 &

$£38% F4H
2018 &£ 4 B

JEAR IT I 335 A8 253 v -5 A1 25 D il 1 e ¥ B G )i

s e Ok A, FRA, 1ol
(L. BRZHEE NS EAFFZRRR, 28 & 330096;2. (LA F %8 AAHA RASE] LA dF 210000;
3. BMIEEE AN EAME SN, LH TA 33600054 B ML AL AN FTHRESNE LA FT 2720005
5. ZMEIRY SR TRL5MEZLTEFR, HI 2 730050)

FEE A TR R T M K 2695 IN B n XK -F A 20k k45 4 RLC 5y 800 3K & F 0y FR ), 42 1B 52 A 2
R LB ZANG XA H EH AL AT IR S R K, AR T 30 kW B IR R AKX R, K E WA
MBI SR B IR IR R R B 5 MR B AR T o R o 56 A I B, 4 s O AR )
BOK R D 2 B R E BB AR 0 M, ZAE R AR A& R B AR (PT) 24, HZKELEA
RLC 5 2 7 I8 Sy M X AT B I8 By ME AR 2 0L, 52 30 25 RAE A & 7 o 5 B 3N By AR 47 X 3K vy o 3 B R L) 3K A

LER Y TR TR TSR

KRR : AR RELE T I GRY ; =AW EA] ;X E;RLC R &

FE K ST 464 XEkFRIRES: A

U1

PEAER 4370 =BT AR IR R L AR L B P R
ROPE— B 25 HR S0 K i A 4, OB AT L T4
2 v AR T — 22 ) MRS, T R i H BT OY
B Z RS 2 —, — B RAIRE, i RE L i ik
W Ep a4 L RE R RIS S A5y T R R
AR G AR v TSR, 308 g8 9F A 10 kV K BLF
L P S5 0 L TR LA B B R AR 4 Sh B .
WAL G, FP BT , I 19030 75 2% 0 7 2 s P52 I 1] H, o it
WL [ AR (S

FIRT, B2 DGR I R 0 A H AR i R, © 2
R Z R A I A, KRB 4 WK 2 sl
FEshaR . PRI B AR R T LR A5
AR To TR SRR 75 PR W P,
TR ATE T A 2] L RE T 7 AR S, (HAETE
R ARSI B X5 3 20 A I e AR 2 1 3 2 8 v
AR (R IBR KA 25 AR 3l i 7E IR & A 1 |
FE I I 5 R 56 S 50K A 7 A 0 T I B bR 2, e
FRPTE TN BB T 5 X, (EFE 2 4 ok 2
WAk HL T £ Fh R TR R S v I R T H
FGAR F 90 390205 o 57 9 5 A 5 32 R 3+
Weshraren =t

HR, 60k 3 100 390 75 2% )7 I &2 1 47 2 B2 5% i ]
JEIEIHE RLC BE 0L 1 480 7 47 52 56 32 5K, [ 190 v g
e e N RO R A AT A = X=X
B AR F T R SIS I P R e A X 58 A 2 7 IR
B 4P R AL S RLC SR oy i ) %k o7
AR R 4%, R 4 Bk 3 20 B
LT TR AR B R R, K T8 IR ) (PWM) 45 o 4
R fe k228, S AR VA 0 42 ) 3 A S

I 5 HH9:2017-02-20; (& [E] H #3:2018-01-15

DOI:10.16081/j.issn.1006-6047.2018.04.020

PRH FE 5 2% O R, ) B RS2 3 AR e i XL J) £
o, MR 4% TEC62116—2008 Ar i rb B 25
SR I 9038 A5 IR A AT LA AL 58 RLC 172
A%, [ IS AT LA f g e A4 67 4, [ IR Y 7P 4
FL T3 2 R R 2 T S B A T PN S v g e
THRTT S v Iy v T B A Ik S, 7 4 e i
(B SR 3 RO BG4 AR 4 (PT) 45 B, A AL 3R
IR T AL 521 PT 42 ) 2% JC B ARAIE A Ths 4 s B3l 8
A o A AR BE L B B A P RE 14 1) 488, O HW 250
Sy BRI AR T A A A 2 DR 2 B Bt A R RE
B MO HT LR T A5 ST A PR IR A
S5 G AR I 0306 7 5 ) 25 5 v A 3 S DS, L
HEE RIS E R L.C, B et A D%
TE Ty Ty 2545 55 58 A A0 22 T 43 b, SE 8L T BRI IR
WS B IR T RE Y 1 3 Ak IR 5] I 45 A
BURE S G2 H 0, S I RE R B0 BR AT, SRR T
1255 I8 B0 o o R o e s, 4 5 1 I SOHE B, LY
TR

1 BFHMBEUKEENRLE

L1 gk &

4t RLC T B 5 PR il e 7 S An &l 1
N, H AT R B AR B R I 3 AR 3R RLC
HIEENEDT 4 & R & AN SN CE SN A N e = e
M K BRIE TG Ky il P8 R R R L LA
C WM, 52 B0 K L at Heai oy O B, BT K i i
PE AR , 222 TF AT Do) DL DR 5 80E (H
0 22 11 2 e S 38, 308 e s D g R N R Y
RLC 97 2 1) iy AR G IR I 0 10 A 45 9 - 19 2
Ao RLC IMiCHE B 1 Bk 52 - AU BUE R L 3
e THAB KSR Y L RE , [ 5 DC P i 72 52 2%, I HLAE LA
HER S B R S8 22 DE I



149 € 0 & & Wi % @38 %
[ somuw | Holt w0, HAE AR,
B K 1 I
' T L=——= |= 2
| ok Tl AN C (2)
AR AL | A ‘ e s
s | S | o © F3(2) AR (1) 8
— ; L 1/0,=R./C/L (3)
VIR s RLC WA KR O

1 f&4t RLC AR RPRE T ETEE
Fig.1 Schematic diagram of traditional RLC load
anti-islanding protection test platform
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Fig.2 Schematic diagram of electronic anti-islanding protection test platform
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Fig.3 Control system of anti-islanding protection test device
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Fig.9 Test results of active power matching deviation 5%
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Fig.12 Test results of reactive power matching deviation 10%
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Fig.13 Test results of 20 kW photovoltaic grid-connected
inverter in 100% power condition
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Fig.14 Test results of 20 kW photovoltaic grid-connected
inverter in 60% power condition
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inverter in 33% power condition
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Fig.16 Test results of 10 kW photovoltaic grid-connected
inverter in 100% power condition
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Electronic anti-islanding protection test device of photovoltaic
grid-connected inverter and its application

XU Zaide' ,FAN Ruixiang' ,ZHANG Hui* , HUANG Xin’, LI Xiaolong*, LIU Xinyue’
(1. State Grid Jiangxi Electric Power Research Institute, Nanchang 330096, China;2. Jiangsu Tongxin
Electric Technology Co.,Ltd., Nanjing 210000, China ;3. State Grid Jiangxi Electric Power Company Yichun Power Supply
Branch, Yichun 336000, China;4 State Grid Shandong Electric Power Company Jining Power Supply Branch, Jining 272000, China;
5. College of Electrical and Information Engineering, Lanzhou University of Technology , Lanzhou 730050, China)

Abstract ; In order to improve the anti-islanding level of photovoltaic grid-connected inverter and solve the limitation
of traditional RLC load test conditions effectively, a strategy for three-phase four-wire back-to-back electronic anti-
islanding protection is proposed with real-time power matching,and a 30 kW electronic anti-islanding protection test
device is developed. The input side of the device simulates AC voltage source to realize high accuracy matching of
active power and reactive power between photovoltaic grid-connected inverter and the test device. The output side of
the device feedbacks the active power absorbed from the input side to the power grid efficiently. Adaptive fuzzy PI
control is used in the control algorithm. Compared with the traditional RLC load anti-islanding test, experimental re-
sults show that the designed electronic anti-islanding protection test device has the advantages of fast response, high
test precision , convenient operation,and is not affected by the external environment.

Key words : photovoltaic grid-connected inverter;electronic anti-islanding protection ; three-phase four-wire system;
electric inverters ; RLC load



