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Improved fast fault detection algorithm on instantaneous current
and its variation for current limitation control
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Abstract: To enable fault detection speed to meet the requirement of short-circuit current limitation control, an improved
approach introducing multiple parameters is proposed for the basic methodology of a fast fault detection algorithm based
on instantaneous current and its variation ratio. By means of numerical simulation, the influence of fault phase angle,
large load input, harmonic current and inrush current is analyzed, and the selection of an adjustment coefficient of the
proposed algorithm is also obtained. An example is analyzed in the application of current limiting control in an enterprise,
and the range of adjustment coefficients of the improved method and the magnitude of its performance improvement are
given. The result proves its feasibility and effectiveness. It is concluded that the fault current can be identified within the
desired time without mistakes due to fault phase angle, large load input and harmonic current.
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Fig. 1 Illustration of the fast fault identification criterion
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Fig. 4 Ranges of the setting values in the improved criterion
Zi EPNA, RIS BN B e R o A
AR A B T R A B BUEIL N

ﬁ<a<1 @)
Dmax
|5w| <pB<1 (8)

H T SR L IAT P U R R 9 A A R A KAl —
PN FIINT B, DRt b o R R PR A5
Je B B DR R A A R IR B P RE

KT MEERE o M LU, KRS 379
B TRRILTT LA R MERE A EUEE R, PR B o
A p RELEZCEARE, #ETH, HE2NT
A ORILAERE , SEPRIEHURT RS s 2 B {E v L1 5



-60 - ® ) ERGEY DM

3 ENMSR

ATTHT PSCAD H747 FR ehu 448 Py
PEBEAT 73 BRIV 9N, 753 1R FRRL R R 3LAR
A SR A 35 SR B B
3.1 SPEE A RIS

X AR R %, R BRI ) AT — A 2 ) 4
ST N E S, FR T =R A TR A LG A A R
B ATAS H B AR R 2 — S, BRI A H N ] BE AR
JIT A S S g AFAH [ R % R e L BT T 2 oK, =
AEUAH ) 62288 P A LS IS ] — 5 16 2 3K

DRI, PHR 2RI UK A AB PR AR LR i )
Wy scHa] (0 B K A0 P % A BB ALFIIR AL)
A SRAE AR i il EH AR A I AFAT U Y 120 F B3 LA
AR FE B LN U, S FRRARS I S AE AR H vl
2R AR Ak . B B B B PT A R G SR RH BT
SO, FF PR R WA HOA AR T X (R 2 2 154>
1, 1B H T HHTER /- BRI T A B R IR, A
] REFEGEA RIS VEECNE), TP AH <5 A K
B FELR A BKMELN 1za BF, X=U/(2120)

5 2 5 M el s, SR FH 2 A A 40 i (R
a=B=1), o 1 HIHEAH A 5] R A R 2540
%) i) 258, L 25 e e e O s 1) 38 3 O A 2 A U B ]
145 R AN TA) ty, = 2 ms I, WAl £
o L AMINZZE, FEARFIFRAESH 1L FIIBUE S, %
B R L T PR E  ME 120 FIERAAIE BT (B
OB =10, BHE L ATH, BREKT Laf
R FLJAE PR RGE HH I T4 2 B to BT, TR A A T
) B RS ST T e (A FHA B ABAE—FHAS BN
o AR BT 7 ) B A £

F 1 mAK BB R E X B SRS f
Table 1 Maximum detection time and corresponding
fault phase angle
SR RS H I ) R Hxf

B KRG 4 BN T e

Lo/KA B2 fR R AR £ la/KA XoF IS ) A £
tmax/Ms ol(9 tmax/Ms ol(9
8 11.75 36 25 11.97 33
125 11.86 35 315 12.02 33
16 11.91 35 40 11.97 33
20 12.02 33

AL, SRAFEARE, A g B H ) E
#AE 11~13 ms, i KFFTHARER 2 ms. A TRk
XA, AT R A R o A B R AR A
s P )R S R D DA

BT HUE T B IR 5528150 o 1 g I A1

T, T DAAS IR AL L A R AR H I 1A AN KT tg
R o M1 g BETLEL 1 5 I HTR

M TR B R AR/, SEhaA ALY
WERHE N a [ Mg | > AR RAERE DT 1gs FESEBR
N2 FH I IR I S 1 5 [FSAVE I T i) PR L o A
B AE, SRR KT oK T i, AT ORILE
HahfFr EEdk.

g bRk, B R o A1 B, kS R R
SRR, T ASEAEARAAT b AR A= (AR 18] R
SRS S S S R ARG B T ALY oK

i

1

Y
Dz o
D,

5 HEZEKRM o A g HIBUESEE
Fig. 5 Area of a and f reaching the required

fault detection time

EAEREN R, REEG A E X N T
5 & a=1, p=1 s, ZmATERERTRIERENIFH 52
X3z N, BRIE T A SCR IR I ol 5 i AR e .
3.2 KATHRABIF NG

LR B ERRE], P A R KA S
R R A e B R, TEAUE B e BN
W], di(t)/dt (5 RAEN Dimaxs 17EH 23X (8)iE
1THEIG, BIDy > Dy » HRNBR B AL S
WA AsWmE;, EHmeEXMETEERE,
A g > 1 e > T RAIBE S HL IR 4 AR AN 22305 /2 5
%EHHH:EEYR |(t)m%%§9 DLmax }FD |Lmax K%Elﬁ_
FK

R BT, oot HAR A 2 R AT BN REN
AR

—BIEBLT, 10 KV BC 2R % 1 R BR EA
it 600 A, i KA 11 MVA. 73K EH, 10 kv
C FEL DO ) L 2 R /K PSR BRI AE 20 KA AP,
T IXAN 7K AT RLSR F 3 T PO O - B A o B
2%, TEPRIAT IR 40 KA BRI T, X &
T Ty 2 LR K A 4 305 11 MIVA A7t RO B A T 8 T (15
BB ILE S A B A2, iEER I A K A3)



XA, 5%

JH T BRI ) O T 5 72 P 2 45 P s L e R T ) 5 Bk - 61 -

FEW, SR FH et A 4 S 3 R K A7 A 45 N T 15
FINIE RIS, FRIAE T BRI
3.3 IEKAIF N

Bict FEL DR R R SRR T B B A F R L
%y AT A B E MU, KEW
VYRR 2 (5 FEL ) P R e I 2 B AR B, T3
— RV, BHFEHERM 10 kV I8y = M
%, T 3 MREEGE R, —BELT, FCHE
10 KV Ml AELE R 5 IR 7 R 11 YA 13 I

BB REAR T A NS T [ U5 28 s B P Y A KL
N Tins 4 BR35GS0 e e M o 2 (K
Tl BF 5 B ols|>lin, DI AT Sact 8 v N R s (4
HUEPAFAE, HRBERLK, RE)EZHWL, BT
DL B8 3(4) 0 25 v AR I 152 ), W]k 25 S
WU R W R R R R RN
ah:||_h/||8|; J”\'Jlﬁﬁ/i tmax<tg Hﬁ%%ﬁlﬁﬁ%”ﬁﬁ@ﬁ%
REUWHETE R A 6 AR TR

Vi

1

Bl 6 EEIEKFMAEE R KEE

Fig. 6 Area of the adjustment factor with harmonic consideration
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