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Transient Protection Based on Rogowski Coil
Resonance Theory and Wavelet Energy Spectrum
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Abstract: The paper presents a new single terminal transient
protection scheme for distribution network based on Rogowski
coil resonance theory and wavelet energy spectrum. The
transmission characteristics of transient signal of the line
boundary were changed by introducing Rogowski coil
resonance equipment, and the internal fault was distinguished
from the external fault. Consequently, an immediate trip was
realized among the distribution network. After determining
the fault moment by wavelet modulus maxima, the high and
low frequency band signals in the fault period were extracted
so that a reliable protection criterion was obtainted by
calculating ratio of high-frequency energy and lower-
PSCAD/EMTDC  simulation
results prove the effectiveness of the proposed protection

frequency energy. Finally,

scheme, which is reliable to discriminate internal and external

faults under different conditions.
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Fig.1 Transient traveling wave protection based on

Rogowski resonance theory
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Fig.2 Equivalent circuit of Rogowski coil
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Fig.4 Spectrum of primary side impedance with on

Rogowski resonance equipment
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Fig.5 Boundary line based on Rogowski coil

resonance equipment
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Fig.6 Spectrum of boundary line based on Rogowski

resonance equipment
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signal decomposition
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on wavelet energy spectrum

3 hERERSH

RBIEAS SCHR T B R 36 BB AR
T RHA B, i ] PSCAD/EMTP #4435 205 B
AN 9 . RGMHFA 50 Hz, B IRA N 35
kV,BIEARE N 10 MVA, £k &% A FD (frequency
dependent) FE 7Y, AR {5 E 3 BRECHL£R %, M\ N P
MQ NEEFL. MWL NP MiH . Fi XA
B, Fp WSH XMk . MIN NP Fl PQ 2R B 4%
R 10 km, AR 4 SCER[15 17T MBE L AL LA S A0 3R IS
— M EEL 2 000~15 000 pF , Rt AR 2% b A5 25 FL 25
B 0. 01 uF. RGERHEIH AL 300 kHz, B IR N
A AHEEHD, BB R A B 20 A AR RS 30°, i
REdE s L RH /N A 0.1 Q. 2R BGH R D Rig RS E S
BOATARYE 1.1 Wik,



Al ¥ K 2% % WCE AR 2% B0

40 %

748
) N71= S ¥
B . ' , BRI AR
NI F)| B, F, B; F S, x1 ARAFBRESESHEREEILGI R
®_/| | (n8 ¥ —_/l ¥ -+ Tab.1 Transient signal energy and energy ratio
KPR TR |IPKR PRl [FK coefficient of different frequency band
R | [ 1R IR | | W] [ER 73
RHE || 2E RE| | RE RE| (FEE 10
iy iy i I [P4EEAS
o] o] ] ol R h
’ ) - - P, 0.033 0.003 3
H9 E£FFREREBNESRAGHIMR e o0 o097
Fig.9 Transient protection simulation model based on P 2.3 0.73
Rogowski coil resonance equipment Py 0. 68 1.7
Pys 3.6 1.4
3.1 BERTH An 48 1.9
F Tl A Ak /N AR S AR KB BE & /N A2 5.0 23
RBERBTI K BT SR IR 351 ke

R B oo X AR BB RRE B AE 3 RUE
NP SRR B A B 2 R BOE A 10
JI 7S » o T A R AR A 22

il
{io
: oy
)
| g . . .
& 4 2000 4000 6000 8000
=
0.05F L
=5 0
-0.05F r . . .
0 2000 4000 6000 8000
0.05F .
)
S 005k . . , .
2000 4000 6000 8000
0.05
if
-0.05 - - - -
0 2000 4000 6000 8000
R 2 A I 2 /ms

10 BEFRBEXEHBERZELL

Fig.10 Fault location based on modulus maximum value

3.2 REMEESHEIMNERAIERER

T RE TR N 221 5 o 4R BB e T 25 R B I ) I
BIBNME 5. LARRER N AbRi B i, 5 B R A 1E
Fy ARIX NI Fy Ab X AMBORE BT R BT 23 A BEER
N AR ESHGES. WZXBEAFESHT dbd /N
e, FRBR R A R0 5 5, HLil g X (8) ~ (10)
THRARERL Py S0 AERE LB R A0 711 2,0

1 Frm R X SN BEXo RE 253 B 5 5 R iR
/NFIBER LU R B 3R 1 AT BRER U R B A
2 FEDX A X AN R B0 T A R 22 5% HoH A
{22 e A PRFTE— B 5, AACHIIE R E
XA i BRR DG — A7 Je A A
3.3 BEMARMERREHGE

FET SR I3 AN [ i R B L AN ] e s ek 221 LA B
7 [5) E i R st L BELOR /NI 0 T 8 255 5 RE ALK IX
B » B UEAR SCHR OR3P 7 SRAE A R BB % 0 T B9 ]

SARF# IR AB.ABG fil ABCG #4715 & ,

HRESRREMGER LHI R 2. TLIE HfeR
OB 2R BB AS S 3R 1 AR, X TR R B BB S 2L
VA IE FPRAP 8 (B, BB HR A B A A N FIHE 3 RE
A EEIX 3T X A A

2 FRAHERBESESEE
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Pys 5.4 1.6 0. 41 0.13 2.9 1.4
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Tab.3 Transient signal energy of different fault time
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