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Research on low voltage ride through of DG characteristics based on GB/T33593 standard
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Abstract: Distributed generation is required to provide voltage support when failure occurred in distribution network
connected with distributed generation, and low voltage ride through capability of distributed generation is required.
Therefore, investigating the fault output characteristics of distributed generation during low voltage ride through is significant
for fault analysis and protection design. According to the technical requirements for grid connection of connected distributed
resources (GB/T 33593-2017), the low voltage ride through control instructions and control rules of distributed generation are
established in this paper. The fault equivalent model and current description of distributed generation during low voltage ride

through are derived. The basic approach of fault calculation for distribution network containing distributed power supplies is

discussed. The correctness of the modeling and theoretical analysis is verified by the simulation results of the example.
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Fig. 1 Low voltage ride through technical requirements
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Table 2 Output of DG under low voltage ride
through control strategy

— VB R T HY b/
1 N
FL/p.u. 154 /p.u. 184 /p.u. AHF/(°)

8% 1 0 1 0
30% 1 0.6 1 30.96
50% 1 1 0.663 32.63
70% 1 1.2 0 90
8% 0.8 0 0.8 0
30% 0.8 0.6 0.8 36.87
50% 0.8 1 0.663 32.63
70% 0.8 1.2 0 90
8% 0.6 0 0.6 0
30% 0.6 0.6 0.6 45
50% 0.6 1 0.6 59.03
70% 0.6 1.2 0 90
8% 0.3 0 03 0
30% 0.3 0.6 0.3 63.43
50% 0.3 1 0.3 73.30
70% 0.3 1.2 0 90

Wt B, Al AN, B R S TE
1117 SR PIS ER S = 27 A N RP  ER
A YR 2 5 M 2% 1) oD 5 H s SCHE
4.2 (RESHH

AR T ST 73 B vy 26 F S BRI (R BE S DR Bl A
IFIR] S 4P N TR) g 1 190 7 Qa8 I v Hs 2 s )
el A S o An A RIS AT P AR 5 . BRI, AR
Rt AT E R BOE SRl . FE T E R
TGRS 10 kV W& M oA LIRSS 4%, o)
WG 48 IE AT IS IR o3 A, G & R
D, ARV AL T AR B o), PR R NG
FREEAER], BTN THEtT, i AR E
BRI AEOL MG IS B I ROR, SRR,
Z 5 RUB M SRR W 6 P, RS SE
3 P

F 3 ZEEKXSL
Table 3 Basic parameters of the line
£ 7% e, BE/(Q/km) LR B H/(Q/km) 4 3% 8. 5/(S/km)
0.33 0.342 2.71x10™




KA, %

FHTF GB/T33593 FrvE) DG A B T 2 i L R F AT 5

- 81 -

34 5 6 7,8 91011

4

1213 14 15 16 17 18 19
E 6 &R ER
Fig. 6 Fault setting figure

BOE W TR RE SIS TR], £=0.5's, 6=2s, BE
HLHE BRI PN 15%. 55% 15 85%(HE s SIZBilieE 4
85%- 45%- 15%IMHUE LK), A R
HIPEAR, % HAIFM S a4 F M5 2
AT YR 2 T 50%, 0 A xS HL IS D) H ]
173 6 OB NN, RO M, =2 s iy
INHEE U>0.5092-0.118 3Tk 464 1] LU FIAS
[ AT 1 LIS RIS AT IS 1) B D) L I 1]

A 34T, AR B A A AT IS AT DR IEON 1,
PAAR R oy A AR 9], T 435k 4.

x4 HHRIREREEZFHERE TR
Table 4 Output of DG under low voltage ride through

R i) T HI 2R
i 5% FL/p.u. 164 /p.u. 164 /pu. HFI)
15% 0.4 0.7 0.4 60.26
55% 0.4 0.9 0.4 66.04
85% 0.4 1.2 0 90

I3 A HEYRAE 15% VA MR . 0.5 s M R]
PiItgs B 7 fros . B sE seeh 0s, 43
A 2 PRI R S N KB E A 0.02s, &R
GHENEIT T L.

A HYRAE S5% kTR MRIE . 0.5 s WFEm H]
B R 8 Frow. Frh st (v [FIFE B 2N 0 s,
A3 A7 2 LSRG A B SiE B B K BEE N 0.02 s,
REENIZAT T 1L,

LR V% 85% 1 Tt N AT D e AL G Bl e i AR A &
Rl 9 Fror, REGHENZIT TN 1.

FE R VR R I BRAEL N, R 00 NI H R 2k
i, AU RREE, oD b, R
15%F1 55% WA Dy geFetee, mIHRAaER

0.6] , ]
= 0_4___@)_”&@ _________________________ ]
& L i
= O'S Fohbi

t/s

B 7 BEBE 15%E 570 = IR A iR
Fig. 7 Output fault current of DG with 15% voltage drop

1.2}
1.0
0.8
3 0.6
04—
0.2
0

I/p.u.

A

T ; __
. | N

-02 -0.1 0 01 02 03 04 05 06 07
t/s

[l 8 FIEEKE 55%Ft 5=t FIRE IR
Fig. 8 Output current of fault DG with 55% voltage drop

12F ' i~
1.0}
08}
; 0.6F
S 04—
02}
0

Ao

T
-0.2 -0.1 0

B9 BEBTE 85%A 5= FIRHI IR
Fig. 9 Output current of fault DG with 85% voltage drop

KIBEERAN, JEHLL 85%H R ik s v, A1)
AR 2, FYR AR A eI W o DA SZ 43 i
B, Ud PRI PR 28 AT R G PR TR

Kl 6 &%, WltifisiTH Ik 10.1 kV(RF
HREAREIRER), MilllE kA, RS 8.5kV,
IS U B A0 E HLE 15%,  FE AR A H R 2
P, D ELEE R 10 F1iE 11 Fior.

10 —\ /—

S8t 4
z o
S) 4l
21

OO 0.I1 012 0;3 Oj4 OjS 016 0.I7 018 0;9 1.0
t/s
B 10 #PETI & 15% R EBE M L%k
Fig. 10 Faulty node 15% voltage drop curve
0.8 : : : , ,
0.6 J \ E
3
£ 04r —
02

0

o 01 02 03 04 05 06 07 08 09 10

t/s
B 11 R EFMIEHERR T 5 =X IR R
Fig. 11 Output current of DG under low voltage

ride through control mode



-82 -

@A &R B R

AR HL s RV i B E A P 5 s i, oA
AR Ot B 2 ) JC DA M A e Fi s s B I
AL, AE R E I T Py PR P s L ) BT o ik
55%. 85% M HIBHIEFEHIBOR FIFEAT 5 25K

5 it

AR SN i H PRI A AR 8 I () 9 7 TR AIE 2 ST
TRl GB/T 33593-2017 ik LR A 7341 5 Y1
FEL P 2 B A RO, R H A R T
¥ g i 3 AT (ISR AR SIS . /E GB/T 33593-2017 Arifk
ZURT,  H AR 7 Bl BE A1 X H Yt S Ly
A A AR, FE A Y RS2 F N R I AT S
[, SHARLVE 2 il tE. o
A1 R V) L PO N R B R U 2 N i s A
(U TR VAN Y s AL Lk AP £V SO P N e (A
s 25 788053 A =X PRSI R 1Y) PR R T SR T - R A
BB A RIKAE T AR R b 55
BRFR) TR o A ST AROATG FL IS 27 8T AT 2 L U
WL A5 SRR 2R Ay A 3 R SRS 1 N L P K R
RIS T — 5 MBI AR
Sk
(11 ERBEHER. SRR RGN A E AR

GB/T 29319—2012[S]. dbxi: H EhrHEH AL, 2012.

National Energy Agency. Technical requirements for

connecting photovoltaic power system to distribution

network: GB/T 29319—2012[S]. Beijing: China Standards

Publishing House, 2012.

(2] RS pu B G R B e Ry DG AR R AN FL 1Y 18
HHIYE: GB/T 50865—2013[S]. dbxT: o EFRHE R
#t, 2013.

General Administration of Quality Supervision, Inspection

and Quarantine. Design code for connecting to distribution

network for distributed generation: GB/T 50865—2013[S].

Beijing: China Standards Publishing House, 2013.

(3] R kI A 2. 20 IR BRI E -
NB/T 32015-2013[S]. bt v E Iy AR, 2014
China Electricity Council. Technical rule for distributed
resources connected to distribution network: NB/T
32015—2013[S]. Beijing: China Electric Power Press,
2014.

(4] [ S5 B g R B e Jm). A 5 ALY N L I 4
AH5E: Q/GDW 1480—2015[S]. Abat: Hv[E )y ik
#t, 2015.

General Administration of Quality Supervision, Inspection

and Quarantine. Technical rule for distributed resources

(5]

(6

[7]

(8

(9]

[10]

connected to power grid: Q/GDW-1480—2015[S]. Beijing:
China Electric Power Press, 2015.

Pl 5 o e R A SRS, A1 SRR 9 R 2
3K: GB/T 33593—2017[S]. dbit: v [E x4k
2017.

General Administration of Quality Supervision, Inspection
and Quarantine. Technical requirements for grid connection
of connected distributed resources: GB/T 33593—2017[S].
Beijing: China Standards Publishing House, 2017.
WEENE, S, T, & & PQ FEHINARA A
FL Y8 T R D0 s 4 AT 5 vk, b L R AR,
2014, 34(4): 555-561.

PAN Guoqing, ZENG Dehui, WANG Gang, et al. Fault
analysis distribution network with inverter interfaced
distributed generations based on PQ control strategy[J].
Proceedings of the CSEE, 2014, 34(4): 555-561.

FHIUR, oKk, B, S o Au e IR v SO K
R B oF ST IR SED]. O R GRS AR
2015, 43(22): 1-9.

YIN Xianggen, ZHANG Zhe, XIAO Fan, et al. Study on
short-circuit calculation model of distributed generators
and fault analysis method of power system with distributed
generators[J]. Power System Protection and Control,
2015, 43(22): 1-9.

AR, PUEE, MR RV LS & 4EHER DFIG I
e P P T B A 2 BB R S T]. B R GRS S 45
i, 2018, 46(14): 79-86.

LI Shengmin, JIA Duo, XIAO Yamin. Low-high voltage
chain fault ride-through technology of DFIG with active
crowbar[J]. Power System Protection and Control, 2018,
46(14): 79-86.

RO, T, i, A A A RLYRC LI AT
i) L B W R T (0], B ERAL DR SRR, 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.

WRi e, Z=7K0, WAL, 4. 2 A A 45 A =X A s i)
TC P 199 A 1 FLATER KT DR 0], ) R F Bk,
2015, 39(9): 107-112.

CHEN Xiaolong, LI Yongli, TAN Huizheng, et al. An
adaptive instantaneous trip protection based on positive-
sequence current for distribution network with IBDG[J].
Automation of Electric Power Systems, 2015, 39(9):
107-112.



KA, %

FHTF GB/T33593 FrvE) DG A B T 2 i L R F AT 5

- 83 -

[11]

LR, R, IR, A S AR A o)A X AR Y
(I S ik S S (W R e R RS S S R T
TE2A4R, 2013, 33(34): 65-74, 13.

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, 13.

(12] Wik, 39078 7 o3 A1 3 P e el 5 R L 1Y R 97 [ D]

[13]

[14]

[15]

[16]

[17]

[18]

PEM: AR, 2016: 30-35.

SI Xinyue. Fault model of inverter based distributed
generation and distribution system protection[D]. Jinan:
Shandong University, 2016: 30-35.

SHUAI Zhikang, SHEN Chao, YIN Xin, et al. Fault
analysis of inverter-interfaced distributed generators with
different control schemes[J]. IEEE Transactions on
Power Delivery, 2018, 33(3): 1223-1235.

ZEon, KIS, (R, AF IR TR DG lREE
{1 Bl L D0 B R A 43 AT 0], TR LR g, 2017, 50(12):
165-172.

JI Liang, ZHANG Haitao, REN Jianming, et al. New
microgrid fault analysis method based on inverter-type
DG characteristic[J]. Electric Power, 2017, 50(12): 165-172.
BARAN M E, EL-MARKABY 1. Fault analysis on
distribution feeders with distributed generators[J]. IEEE
Transactions on Power Systems, 2005, 20(4): 1757-1764.
FAFAH, XA, R, B A 2 IR T R
oM B Inikp]. ARG A B, 2008, 32(5): 38-42.
WANG Shouxiang, JIANG Xingyue, WANG Chengshan.
A superposition method of fault analysis for distribution
systems containing distributed generations[J]. Automation of
Electric Power Systems, 2008, 32(5): 38-42.

YOUSSEF K. H. A new method for online sensitivity-
based distributed voltage control and short circuit
analysis of unbalanced distribution feeders[J]. IEEE
Transactions on Smart Grid, 2015, 6(3):1253-1260.

RS AR T 3 A X R YT R D R B LR U S VT
FUD]. HIK: HIKKF, 2016: 25-29.

YE Ling. Research on short-circuit calculation method
for inverter interfaced distributed generator integrated
into power system[D]. Chongging: Chongqing university,
2016: 25-29.

[19]

[20]

[21]

[22]

(23]

FREWG, B8, T, AF. BET AR AR SR R B e
W R AR I 07 FLRIESE[T]. W) R G ORI S 0, 2019,
47(2): 147-153.

KANG Qing, LUO Yi, LU Xinjia, et al. Simulation study
on microgrid fault characteristics based on converters
control strategy[J]. Power System Protection and Control,
2019, 47(2): 147-153.

BUI D M, LIEN K Y, CHEN S L, et al. Investigate
dynamic and transient characteristics of microgrid
operation and develop a fast-scalable-adaptable algorithm
for fault protection system[J]. Electric Power Systems
Research, 2015, 120(3): 214-233.

NETZBETREIBER V D. Network and system rules of
the German transmission system operators[S]. Berlin,
German: VDN, 2007.

T, BME, mig, S5 SR M B R
HH AR GE I AIG L s 2B P IR 45 I SR (0] HED R ORY
L, 2017, 45(14): 70-78.

WANG Yan, WEI Linjun, GAO Feng, et al. Coordinated
control strategy between large-scale photovoltaic power
station and VSC-HVDC for low voltage ride-through
operation[J]. Power System Protection and Control, 2017,
45(14): 70-78.

E&VE, sUEN, mEE, SF. A T SR A
e A A AT R P B S2 T7 E0). D R GRS
54, 2019, 47(3): 81-87.

WANG Zhitao, WU Zhigang, GAO Houlei, et al. A fault
recovery scheme cooperating with reclosing and LVRT
for active distribution network[J]. Power System Protection
and Control, 2019, 47(3): 81-87.

#s HHEA: 2019-03-01;
TEZ BN

f&[E BHH7: 2019-04-23

BEA1966—), B, M+, SATAIF, LBHLF

1) A oA X R AK B R F ARSE 4] 5 Be b, W 4% @ 4R 37 E-mail:
ghdzhangcj@126.com

Blk (1981—), B, Ait, SATAR, LEHRS

18] Sy Be v, ) 4k v, PR AP

#1967 —), &, ¥+, HAIEF, LEHLF

®) A ARG A R GIEAT H AR,

(R# REE)



	DOI: 10.19783/j.cnki.pspc.190214 
	基于GB/T33593标准的DG低电压穿越输出特性研究 
	Research on low voltage ride through of DG characteristics based on GB/T33593 standard 
	WANG Zhitao, WU Zhigang, GAO Houlei, et al. A fault recovery scheme cooperating with reclosing and LVRT for active distribution network[J]. Power System Protection and Control, 2019, 47(3): 81-87. 



