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Abstract: Timely and accurate power system disturbance identification plays an essential role in the security and stabil-
ity of power system. This paper reviews the status and problems of power disturbance recognition, points out the need
to identify disturbance in the smart grid, and divides the disturbance research into three areas which include characteristic
quantity determination, extraction method and disturbance source identification. The problems that should be solved in

comprehensive disturbance recognition have been raised and the advantages of disturbance identification based on digi-
tal substation have been prospected.

Keywords. Disturbance Identification; Digital Substation; Supervisory Control and Data Acquisition; Wide Area
Measurement; Frequency Monitoring Network; Fault Record

B ENIRAIARIIR S RE

R, F 4R

HRKS, MAEES KRR LS SHEARE R E GG E, =R
Email: cquxxf@vip.sina.com, sinozhengwei @qgg.com

ek HW): 20114612 A 20 H; BRIHY]: 2011412 A 22 H: FHHEM: 20114 12 7 29 H

& B KhEROT R Pt Eh T RG], R RGN Z e R BT RA R R ENEN . AR TH
WIS B BAR BAF LR R R, 45 R B8 P R T JR IRl UM A6 Bk, IR E BeRf e . Pl ik B4R I
Jrih AN = AT IR AT 703K, 1R T RGOTIEPLZIIT T B AR 0 1, SRR T AL
FAAZ AL S P R L

KEIE: PiEhiia) Ber Aol I SRR IR, MRS AR

1. 5|5
] SRR LA B S, IR 7 A Hh R

RGP IR I BT RS AT AR
NP G AT RSN NNV N T SN S S b2

HIH R AEAEAEATE RGP Uil B S R
72 B R GAE BN G sh TR RS R R WALES
o A4 i DR 37 1R 6 1k B 5 B0R) DR R B AN 20 55
B S MG BT . M R GG SR R i R ) 2R G Bl
BATNFFAEARE I 20615 B2 S B O A &
BLFEAA DR, R v e R B A TR,
FEH A RGN % ek iafr h BT 2 e R mAIE A .

16

WRIEBENFEE AR, W LA A/ NSRRI . /)y
PR R, s A, — kil
NIEH KIS ECp N KILBFRFEERT R L SRR,
Xt RGBT SRR o

B REH PSR ZORAE A NS 5ELT,
M ST A IS5 5 PSR BURHIE R bR, BEAT 7
SAERK AT, DS SRS Pishi e itsh

Copyright © 2012 Hanspub



FL R PR B R F TR 5 e 2B

PREA BAEAE R, IF PR R AT A B AL P

X IEAT IS, MRS RARE S, Arel
PRIERA SR B I, DMK 32 3030 R G 1L H s 1T B
HHRGRAEHERNEENY, FEE RGN
P, CRERGHARE D IERISAT: X4y isT]
1155, BRAI AT DOy &R fs . iR itk S5,
I I BRI BREE ST 0T % A B mE AT Bl
HERf . RO E IR A, RSO R
SEs R S R B IR

PR BB S A Al b SR R R, D
o L RE TR T HEAT B DS ML SE, B H TS BCA 4
ARG BEAT B R AT T T R R s 2 Y
ZRZRE, X RGP U ERE BT RS 5, I,
PSRRI T AT CLY B Bt AT, HL R FEN R SR
Wi K PR B RIRBREAT IR o

ASCEEA T PSR R, I KT
WA A, R T TR A r ki f
LRSS IR R GERIE S o

2. ENRA AR Z N AR
2.1. SCADA R4 5HEMILEhRF

W5 4% 55 505 K 4E (Supervisory  Control and Data
Acquisition, SCADA) Z G514 i phy 225 78 4% il 0o )
F v EAL Tk Y I B 28 3 (Remote: Terminal
Unit, RTUYRZE B2 3 5 Pl v iR A S T A
J7UEM RTU KRB IR B A, 0%
BT JER S 4k AR BNEE B SR 2 B s E N
ZEAR B oL

FL P R S TR BRI, H AT SCADA R4:
S W BB AFP 4 (3~5 o) (I B2l i rL RS, HL
AR ARG, HAEIRAL R R G RN IR H &
oSS S, A AR A S p 2 J5E PR % B A7 B i
SERE R H, KR SCADA REHIMEE HAEEEN
L) R G A 2 A I AR A

2.2. WAMS 2% 58 Mtz 7

] 8 & 2 48 (Wide Area Measurement System,
WAMS) il BRI EF X Ra ST FERIfE 4. SCADA R4t
[R3E— B4, FR%N T SCADA %4 KA (LR &K
KFEE FER ARG — I (B T A5 S B, A0 R 45

Copyright © 2012 Hanspub

il PO iR A B Bl S BT BT SN H

WAMS 54t 7340 T HJ) R 40 & A S A &
W& ¥ 7T (Phasor Measurement Unit, PMU) 1] PAYE [R]—
232 [N (A HE 48 P 3R B R 30 4 M 1 sh s o I i
FRER, A WAMS RG24 T— MRS
#5, & PMU 15 2 A 2 At B 4E B nT BLi% 25
LD PR TR T BN A% 2 s i oo FH T S R A, A
AR S 1 E R o T ST

HAG, FH WAMS R4 frie B rPia) R4 3
PR BRI R EALUR A RS TG
HbEBE 0, WAMS 2 G5 BA 5 s R 50 T
AR, X — RS AR 0] L T 38 A5 X 248 AR H A7 it b
AREEH TIRE R ER, BERRERARN, £—E
TR LR 7 PMU 7 fRVE . K, WAMS 24t
HA BRI A e AN Re 4T . e RS B HL ) R4
FIPEBIIR DL, AT P 2 A X A PR

2.3. FNET & 5H ML FNIRH

5 [ H 44 78K 2 (S B BOR S 80 = F R B A
SR W5 N} % (Frequency Monitoring Network, FNET) %
Gt, FEHEshARERSE R0 34 (Frequency
Disturbance Recorder, FDR), 15 5% 2 & 45 (Information
Management System, 1M S) L Kz A1 5% 87 F 3R A 2H %
A 455 % ) FDR, WU HEEAE ] P i 1) 110V 4 4
BRSO 4 IR 9T 4 BR 2 7 R 5 (Global Posi-
tioning Systems, GPS)If4x, i B EKR ] A7 T~ H 44
PORZAI IR B W TR IMS EAERIIH T &
SR, MIMAMEERESEE, WE 1 pRA,

Sateliite

Client

C T
Data
base

Figure 1. Frequency monitoring network system architecture
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Figure 2. Decision tree of disturbance recognition
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Figure 3. Digital substation architecture
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