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Entire network simultaneous section generation considering wide-area steady-state measurement delay
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Abstract: The operational mode of an interconnected large power grid is complex and changeable. Asynchronous
acquisition of wide-area steady-state measurement will lead to measurement errors. An entire network simultaneous
section generation technology based on a unified clock is proposed to improve the simultaneity of steady-state
measurement. First, based on time-series characteristics of wide-area steady-state measurement, a method for data storing
and updating circularly at fixed intervals is proposed to solve the problem of misalignment of section data. Then, the key
nodes are identified by the electric ‘betweenness’ method. Based on the real-time requirement of key nodes measurement,
unrefreshed measurements are modified by the spatio-temporal correlation characteristics. The timeliness and accuracy of
the entire network simultaneous section are guaranteed. Finally, the simulation results based on a standard test system and
a real power grid verify the correctness and effectiveness of the proposed method.
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Fig. 1 Transmission process of measurement data
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Fig. 2 Principle of measurement delay compensation



IR, A5

25 FE ) IR 2 B DN I S 6 4 o [ I T 1 2 -3 -

N T ORUERE A i W i e e R, 2Bl
VU RAS A TH &5 SR AR A AT SR S i R
SR ALY s AR S ALY ) B U Kt B
H, B E F T A T I T A RSP B v N ), A
SRR T T R RS A W [F N T, AT PR ALE
TEREERIN B BB R e
Ve SR X AR Sl S5 B R P I e, 3K
T RE AR B UL AR 5 s AR L 224
S b AR R R A AR B . PRI, BT R
FELGIR L H I 2 SRR (10 R B 0 s 1 3h iz
A2 2 ) ] B B T 48008 A B ) S — SRR

2 TTEIRRSENSIEFEINCE

RTU f# RAESZ A 0.1~5 Hz, Sy iE il
LB A by, m v N B IS WCE T BRIE (L
[X), PRI [ — & AR I 18] P 41 L 2 BTG R O
oA, W 3 Fis. EEAFEALT) iR R,
i 2> AR QI 2 B I SRAE s 2 M) 8y B B DA SR
SRRy i Lo AR i 3 [ I 1) T o ) A A
BN BARAEIA IR TT R, KRR
BB AR 2 BEAT ORAT o 1% 7 V2 W] 2 T 5K RSN,
AL TRE R SEPESR, IEORIIE 1 5 e 2N Z TR
HeAE

3

X X X X
X X X X
X X X X

X X x
PeS X

SORFEEN @ox] 7 2[5 g I Z R o oA S 3 )

& 3 =MEEXSTRIE

Fig. 3 Principle of measurement alignment
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Fig. 5 Transformed data structure
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