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Pilot protection of positive sequence component integrated impedance for distribution
network with inverter interfaced distributed generator
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(1. School of Electronic and Electrical Engineering, Xihua University, Chengdu 610039, China;

2. School of Information Science and Electrical Engineering, Chengdu University, Chengdu 610106, China)

Abstract: In order to solve the influence of the inverter control strategy on the fault characteristics of the distribution

network with Inverter Interfaced Distributed Generator (IIDG), a new principle of pilot protection based on positive

sequence component integrated impedance is proposed. The principle uses the ratio between the difference of two

terminals positive sequence voltage phasor of the transmission line and the sum of the two terminals positive sequence

currents phasor of the same transmission line to form a positive sequence component integrated impedance. When the

faults occur in external or internal area, the amplitude of the positive sequence component integrated impedance varies

obviously, so that the internal and external faults on the line can be distinguished. The new principle has obvious

characteristics, such as easy tuning, free from the influence of distributed generation control strategy, and strong resistance

to transition resistance. The validity of the principle is verified by PSCAD simulation.
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Fig. 1 Schematic diagram of a distribution network with IIDG
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integrated impedance under different fault conditions

W R R /Q |z k
X . BCG 10 6197 1.00
4 ¢ ABG 100 1495 1.00
[i/4 . AB 1 502 1.00
it i ABC 0.01 120 627 1.00
AB 0.01 0.04 >50
F, BC 2 0.13 26.7
ABCG 100 2.49 1.99
AB 0.01 1.61 >47
X F, BCG 2 1.75 252
M ABCG 100 3.63 1.94
[i14 ABG 100 7.37 1.40
[ ABCG 100 5.06 1.89
. BCG 200 12.18 1.18
} ABCG 200 7.28 1.40
ACG 500 27.12 1.06

ABCG 500 14.60 1.14




- 154 -

® LRGP B R

N, Line2 IEJPLEAMBTITHLER, Kb R £k
Mok P B, IE R IBATH |Z,|=1032Q, Z, =

set

345Q. WNE 1 TTLLAER, 4 Line2 KA A5 b

i, MO 25 7 4 LU b, |2,
Bk 2724 Q, MIKAMRAEMBER, |2, $efti

KT Zyo WU, AEFIRE IRy 255 BLPTRT AR 5
MIX LR XN L XA, eI 2ra LT
NUNVSIAES ST IDYVA EN e p UL e i W R/ IS
Js e FEL PR 2 B

4 Lig

AR TR T I S R S B BT R
Ry BT BE, FEHET T 212 438 Al PSCAD/EMTDC
PrEIAE . BRI HT A AU RR W] XA
RIS, TERFERa FHTIE R T B DT, i pRiEdE
TIEFFEEE BT IR R AT FEE s IX R AE K
BRI, IERRLEA PR ORI DRI BV EREK, bR
MER IR, PRIUE T 5T IR 2R BT PR CR 37
REPE ZJFEPEH] 1% DG WRCH MRS, H
AR GHE  SE R, ik I AP Ae ) sk e s
D7 45 RIS AUE 1B S BRI AT 201
523
(1] KN, I %18 DG e N7 E R B EC o b £

PER G DT R 0] O R G R 4R, 2016,

44(17): 64-70.

HUANG Dawei, PAN Bo.

distribution network protection

Improved methods of

scheme considering
connection locations and capacity of DG[J]. Power System
Protection and Control, 2016, 44(17): 64-70.

(2] B, HOFrE, <k, &5 A i s HE NS H
WEFLLRIR[I]. M S5 REIR, 2017, 33(8): 101-108.
LUO Di, TIAN Xinshou, LIU Chao, et al. A survey of

research on distributed renewable energy in distribution

network[J]. Power System and Clean Energy, 2017, 33(8):

101-108.

[3] w3k, ABBER, X, & 2% 84 = gt iy mc i g £
Pk Ty EOPREERT]. W RGO S, 2012,
40(24): 40-45.

SHANG Jin, TAI Nengling, LIU Qi, et al. New protection
method for distribution network with DG[J].
System Protection and Control, 2012, 40(24): 40-45.

(4] #RiE, BTr, EEGE. AR AR T I 2 B
e DI AT TVRLT). B TR AR, 2008, 23(11):
139-145.

LIN Xia, LU Yuping, WANG Lianhe. New fault region

Power

(5]

(6

[7]

(8

[9]

[10]

[11]

location scheme in distribution system with DGs|[J].
Transactions of China Electrotechnical Society, 2008,
23(11): 139-145.

XE, EN, BRAE, . FIESNEE DS DG L Mg
fi 5 A7 N D). B TR 24 3R, 2013, 28(5):
280-284.

LIU Bei, WANG Feng, CHEN Chun, et al. Harmony
search algorithm for solving fault location in distribution
with  DGIJ]. of China
Electrotechnical Society, 2013, 28(5): 280-284.

ALY, gREEAL, BRI, A BE T SCHERN R S
BCrE M 2 B ARG I0A6[I]. M 5 sE I, 2017,
33(6): 82-86.

LI Yanan, ZHANG Kaoshe, ZHANG Gang, et al.
Multi-objective

networks Transactions

integrated optimization of distribution
network based on improved harmony search algorithm[J].
Power System and Clean Energy, 2017, 33(6): 82-86.
JBesE, BN, W, A FE TS TR S
Ava X FL T PR TC Ll S (D). R R RE DAL,
2016, 32(9): 128-134.

YIN Hao, LI Deqiang, MENG Anbo, et al. Fault location
of distribution network with distributed generation based
on crisscross optimization algorithm[J]. Power System
and Clean Energy, 2016, 32(9): 128-134.

JTe, R, R, A R eEisaE A A
He FEL P O N LA DR T SR ). RGP S 4E
iil, 2016, 44(22): 24-31.

ZHOU Ning, LEI Xiang, JING Xiaorui, et al. Adaptive
over-current protection scheme for distribution network
with high penetration rate of DG[J]. Power System
Protection and Control, 2016, 44(22): 24-31.

MA J, MA W, QIU Y, et al. An adaptive distance
protection scheme based on the voltage drop equation[J].
IEEE Transactions on Power Delivery, 2015, 30(4):
1931-1940.

JRELVE, WAL, TN, AF. SOk UsaC I bR
T IR PR R PRI DR T SR SE[D]. BRIGHL, 2017,
45(3): 6-10, 34.

ZHANG Hongjie, DONG Zuchen, HE Xiaoming, et al.
Novel inverse-time under-voltage protection for
distribution network with photovoltaic power system[J].
Shaanxi Electric Power, 2017, 45(3): 6-10, 34.

AT, SKITE, JrFR. RS T S R
Jr R D] A RS S, 2017, 45(18):
150-155.

FAN Xinrong, ZHANG Peichao, FANG Chen. Adaptive
directional radial active

protection scheme for

distributional network[J]. Power System Protection and



oA A
FH*?%Y‘E

AR Y 53 A 3R O E P I LE e 2 B LR

- 155 -

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Control, 2017, 45(18): 150-155.

WA, SEE M. BT R AR E R 2k
RO & AR OR B SR BIE S [0]. DR AR,
2014, 29(10): 266-275.

YANG Deyou, CAI Guowei. Adaptive under frequency
load shedding schemes for complex power systems using
local measurements[J].  Transactions of China
Electrotechnical Society, 2014, 29(10): 266-275.

WU L J, CHEN X Y, LIU J, et al. Calculating the
maximum penetration capacity of distributed generation
considering current protection[C] // Applied Mechanics
and Materials, Trans Tech Publications, 2014, 672:
1257-1261.

[ 5K HL I 2 ) DGR L R N L I RIS : Q/GDW
617—2011[S]. dbxt: P E Iy H AL, 2011,

State Grid Corporation of China. Technical rule for
photovoltaic power station connected to power systems:
Q/GDW 617—2011[S]. Beijing: China Electric Power
Press, 2011.

TR, ARDIMY, WA, A A AR A R R R A T R
MO TR B [T]. B ) R4 A B, 2017,
41(12): 93-99.

XU Meng, ZOU Guibin, GAO Lei, et al. Pilot protection
of positive sequence impedance for distribution network
with inverter-based distributed generator[J]. Automation
of Electric Power Systems, 2017, 41(12): 93-99.

R, Aete, KN, . FIE IIDG KR 5 B
(K b W E 4 [0]. R L T RE 224, 2017, 37(1):
110-120.

HAN Haijuan, MU Longhua, ZHANG Fan, et al. Microgrid
protection considering low voltage ride-through of IIDG[J].
Proceedings of the CSEE, 2017, 37(1): 110-120.

L, AL TSR M ORI ZERIBEET]. b E
PLULFE4R, 2014, 34(16): 2584-2590.

LIU Kai, LI Youyi.Study on solutions for active
distribution grid protection[J]. Proceedings of the CSEE,
2014, 34(16): 2584-2590.

S, AR, REPT, 55 AUREC W R ZE B R

[19]

[20]

[21]

[22]

WAL [I]. ARG R S, 2014, 42(5):
40-44.

GAO Houlei, LI Juan, ZHU Guofang, et al. Study on
application technology of current differential protection
in active distribution network[J]. Power System Protection
and Control, 2014, 42(5): 40-44.

LR, 5K, IR, & S AR A A A A R
(s Qe SR KRS € A T R Ul i I R E £ T
FEZ£HR, 2013, 33(34): 65-74.

KONG Xiangping, ZHANG Zhe, YIN Xianggen, et al.
Study on fault current characteristics and fault analysis
method of power grid with inverter interfaced distributed
generation[J]. Proceedings of the CSEE, 2013, 33(34):
65-74.

RO, T, i, A5 S A A RLYRC L I A
) S A AT (0], b L T RR 25, 2013, 33(1):
130-136.

WU Zhengrong, WANG Gang, LI Haifeng, et al. Analysis
on the distribution network with distributed generators
under phase-to-phase short-circuit faults[J]. Proceedings
of the CSEE, 2013, 33(1): 130-136.

TR, AR, BEAK. 10 KV RGN Hi L2 HLUR 1Y)
DRR[T]. gkrBAE, 2000, 28(9): 56-58.

ZHENG Nanyan, CHU Fangqiu, CHENG Youfa.
Measuring of ground capacitive current of 10 kV system[J].
Relay, 2000, 28(9): 56-58.

BLACKBURNJ L, DOMINT J. Protective relaying
principles and applications[M]. 2nd ed. London, UK: Taylor
& Francis Group, 2006: 441-504.

Yk HER: 2017-09-30;

i&[E B HR: 2017-12-25

EEEN:

HRF@MARTHA. ABHE L. % LRI ; E-mail
552429528@qq.com

R (1993—), §, @4, MEATRA, T2

R G AW ARG ARY . E-mail: 877826653@qq.com

(R# REE)



	DOI: 10.7667/PSPC171464 
	含逆变型分布式电源的配电网正序综合阻抗纵联保护 
	Pilot protection of positive sequence component integrated impedance for distribution  
	network with inverter interfaced distributed generator 
	[22] BLACKBURNJ L, DOMINT J. Protective relaying principles and applications[M]. 2nd ed. London, UK: Taylor & Francis Group, 2006: 441-504. 



