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Research of data record rate of WAMS

WANG Mao-hai, XIE Kai, XU Zheng-shan
(North China Power Dispatching Centre, Beijing 100053, China)

Abstract: In China, the functions of WAMS are oriented to “acquire and analyze dynamic data in power systems”. According to
this orientation, this paper probes into the selection of data record rate in WAMS. Since more and more series compensator are
deployed in China, the risk of SSO (sub-synchronous oscillation) is increased greatly. To analyze SSO, the frequency range of which
is between 10Hz and 50Hz, data record rate of WAMS has to be 100 frames per second or above. Taking North China Power Grid as
an example, this paper analyzes the disturbance data recorded by WAMS during torsional oscillation experiment performed in Toketo

Power Plant. The analysis result of the example is identical with the analysis of this paper.
Key words: power systems; wide area measurement system (WAMS); phasor measurement unit (PMU); sub-synchronous

oscillation (SSO)
FESKE: TM764; TM744 CERFRIRFS: A
0 31§

B T H B MR AT K, B RAERIS)
St HBERR. FEALKE RS TERA
STNERFE, EER, THUERLE (WAMS)
ARERBRERRE, KBNS rERLNA I
tH /R ER .

TENERS “ XERE. LBEHREHS
B, RAEMITRERNTE RGN EEH R
57 BN BEEIEM TR, BRTHRAE
R ae% RS HRERIZEBRIERER. X
FENRT BB RANBE CRTEMEER
o

AEBHEES . HBEREREN, BHAE
Az B A K B B AR B b A R
DLAbEB P, o T R 3 X S 2 A S 3 e

NEHT:

1003-4897(2008)04-0054-04

K, fRAK—#B4r e Bl P R B S
F) 2007 SFJE, AL EMTCE A E T ILE B EE
REAKEEMEER E. KERIEE. Tk
e E R EREEA. BNRERESSEHIE
BB, EREHRERERXRFALRSE NG
KARH IS,

HET, 5F WAMS RERBNHIIEE, ZKE
BERR 0.1~3 Hz 76 A RSG5 5
FCEO, 3 F KT 10 Hz MR ARG E S AT 2
B S AT, BRI RED .. BLISHRRES RS
SRKENS, BNIFEEREE BNERSE
BB IC R .

AHEMBECTEE, MERIEE BT,
HEREROEEARSFAMEIE. AX4EE5ES
AEERENR B, R WAMS BESEBLM kR R B &
KRR W43 T, BhA SR R F B PHAE] 100 i/


http://www.cqvip.com

.0 00 http://www.cquip.com|

FPLA b AL RIEAL HL Y WAMS R 4010 Sk SEBR 538 A
BIRRUE T A ST o

T 5 BB RZENEIECREER -55-
LA T 9 REERIAR x (0K, BEEES:
x(n)= 3 Fel%el" @)
k=—m

1 RS0 SR EER I R EEAEK

RENSHMBLIFEITH, ERITERE
R AN R R, B BB 5 SR
BT HIRGERREK, —MHA 0. 1~3Hz, EHEHKA
RIdRY . ARG ENENMZLREEET
SAREW, Hik, SHESARG KSR
BB RLENE S B2 —. SHESAIRS K %05
¥, EASRRRES. AWEIECREEN
Bk ki, 10Hz IR CRF R T A EEK.

2 REHSIRH UM EIRICEEENEK

2.1 XEFIES (SS0)

YR EBHLE B P AMER LB REN,
A—EHHT, SRERFDER, ERMENR
4 LCEIRMZE. X T IHIERME, REIHEST—
AT RERENF S EN, AMmFEERTERGE
BoAREEE.

WIK AP ERITE A 0o, =FHE FHH F HIXT
HRIRFP IR BRESBRF =L o, HAREE
Il msy, X— eSS 5% F R E R B R

(EZ P4 LLRIP R oo i ML) &7 4E

FHERVER 15, XR—AZZEME, T
BH wp-wero X—AAIMEIR SV KR BHLIR
B E R E LR EIL, SIS EX
HIFHE BRh, R IXM R RE B HE AL B T LA AT
HL AR 3 P B & PP RE R R B BE P I ThEE T #E, 3R
Ve BB LU EREE R

X EE A RS (HVDC) « &1 ThaMEas
(SVC) LA K PSS FHFEPEEHIZE, UHIzHISH
EHEALYN, WA BB R RFEAFZRE SSO
(Sub-Synchronous Oscillation) .

RAS TG IIIAZEEMB R HIKFED
R%E, HTHARFEBRNOHE, EEFRL
TR FBCRM RN H B MR, BRI R Fa .
Rk, XHR @23 B3 T A 300 MR 53 7
2.2 XA HFHHNFHEICREERHER

X TR RH REELSES (0, B (0B ABA
To, HEHBELRAMBEFEREXA:

0= Y, Rl ()
k=—m
Reb: m ABEEBREG FVE & KB B
HRE ok kIKIEBNA: TohiE S M.

iﬁEF‘: o= Q()Ts= ZT[TS/Too
W TyYT=N, ¥ x (AW TFERE dn)yEkE:
d(n) = 1 0<n<N-I 3
m= 0 n<0,n2N; )

KEGS x (mAHEEEFRE d )R EBT5
Har 3 #% (DTFT) 4514

X@)=2n Y Fe% > S(w-kay-2nm) (4)

k=-m n=-—oco
& i _ _~jov-1y/2 Sin(@N /2)
D(w)=) e =¢ —
o sin(w/2)

xmEEREBEREHBFINCA x4 ()=
x(n)d(n), HBEEUFFIELH A

X (@)= _21; EIX(eie)Dkw—e)de (6)

B3k (6) ATLABH, REXUN>2m B, A1
DRI ESESIERERE, R (6) FLA:

m N-1
Xy@)= Y {erj“’k Ze‘j"‘“""“’o)] D
k=—m n=0

T — R A EZE SARNABES
FKit, BTHENEE, REREMNNEFTHR
FE SRR PIENEE, SEKRTTRE LI
BB, UB—HEEZESHH, &

x(t) = sin(ax + @) (8)

WREAN A RRERAN R BEREARERE
SHEMFA, WXHEES I —SEMF. IEfBk
RIS, NI EERIRBEES xOWELEFER.

B, X IESZE SEHRINELEE S, REMA
BUFRIERTFRERELIFRE. ELFRENAS,
TR —HEMIEZES, —REREEMESH
BHHE 3 4N f

B BT 4n, BB KIRE SRS R
RN 10~50 Hz) 54, PMU F%#EE
R NIA P 30~150 /s, RIEHE T RGN LERE
W, 100 Wi/s B BIEI0RFE T AT R 4K 2 5
T RISERER,


http://www.cqvip.com

-56-

D 000 http://www.cqvip.com]

Hex

3 HIRCRFESBETREMXA

PMU Ff£3 WAMS 33 i) 098 .38 se i
PR AR R U . RS R, ARER T
SR RN BEAEEFX, KMk, PMU TR
WAMS 0l b & (15 K B0 Uit & O SEHT M $o4E
RESEL XHBEREZ .

WRERETHEIENT:

1) SEF W P 0 HE I 2 (bps)= S5 B 1 W #5 4
B IP R K EBYTE) X 8 X i FE %,

2) BN EObps)= BE&HHE
#) IP LK EE(BYTE) X 8 X ¥ HAE#

3) BEWE= CCHBNBERE+ELX
HHIERE) XK BERB K —MATE 1.5);

eV E SR BRI R, SCat A RIEE 1P
ROCHHE U B HOHE LA R BRI 3L B SYN.,
SOC. FRAMESIZE. STAT. CRC16 X TCP M 4&i#
fa k.

HEA BT LU, SER ISR R X 8
FHRANERSHEFEECRFEREL. BLXHX
NEHBEEREFBEAREL. Hitt, $IEExR
FERERRM, BHRENFERETESHEXK. H
i, JTHNEREMEIEARRELRE 2M T4,
ATM WU S RBEHENR LM ER, L85 —d
ERRAEHIEN . LUIEILEN WAMS A6, $iE E
FETRFE R 100 Wi/RPEY, T PMU Fubst s 5%
FIERFALHEIT 2M. Hit, EEHEEMNEE
LU & WAMS RERER.

4 FERHRICREERLL

2007 %1 A 12 H 22 B2k H 5 &, dbEX
FERER] BHTHRRE . RS EY, £
B7 6 SHlGcELMmyLARs], BEEHE IV &
BNVES .

M1 AT 1 A 12 H23:18:00 5 1s WE
Pk PMU B0 XTI IV B ThIh R, g
FEEA 100 Wifs. BEET, REWERIRE SRS
EE R 153 Hz. DR EEARGIER 6.536
f. B1 (b)) AHETHEI (a) SMNEIEZBRERS
BEEHSUESTER. HE 1 (b) FTLUEH, &8
B RFEIR IV A DI RIFESE A 153 Hz. 18
EH 1.8 MW EAHIIRY -

Kl 2 (a) BB F RN 50 Wiss, $3EC
FREE ARG EN 3.268 5. B2 (b) AHTHE
2 () XTNEIERIL SR, HE 2 (b) FFE
ATLUE Y, ZERIBNFEE IV A I RGEM

K 15.3 Hz. WB{HHR 1.75 MW EAFIRESHES .

572

571}

570

P/M¥

569

568

5675 0.2 0.4 0.6 0.8 1

t/s
L8 (a) PMU B 338
1.6
1.4
1.2
= 1
= 0.8
0.6
0.4
0.2 M
o WY ot
5 10 15 20 25 30 35 40 45
f/Hz
) BB LR

B KRR fRilBIEREREIMESFER (8
WWREE: 100M/s)
Fig.1 PMU-recorded data and its frequency spectrum during
Torsion Vibration Experiment in ToKeTo power plant (Data

record Rate:100 frames per second)
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record Rate:50 frames per second)
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