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Short-term risk assessment of power grid considering galloping prediction of transmission lines
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Abstract: In order to assess the short term operational risk of the power grid under the ice-covered galloping environment
and ensure the normal operation and maintenance of transmission lines, a short-term risk assessment method of power
grid considering galloping prediction of transmission lines is proposed. It seizes two factors that determine the fault risk
degree: the fault likelihood index and the system consequence severity index, which can grasp the impact of galloping on
the short term operation of the power grid from an overall perspective. The fault likelihood index is comprehensively
determined by the galloping prediction probability calculated through a BP neural network and the historical galloping
level of a region which is divided by the frequency method. The system consequence severity index is calculated
according to the conductor overload degree and bus voltage out-of-limit degree after power flow transferring. Taking the
galloping data of Henan power grid as a case study, the results indicate that the proposed method can effectively evaluate
the short term operational risk of power grid. The galloping early warning and risk assessment results can provide
decision-making support for power grid dispatchers and transmission line operation staffs, help them adjust operation
mode of power grid and (or) implement anti-galloping assignment of transmission lines in advance, to reduce the impact
of transmission line galloping on the security operation of power grid.
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Table 1 Classification rules of galloping area for power grid
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Henan power grid

% L& T ORI A R PRSI XK, BRI 25
B IEBE GV A d v SR S A DR R S g0
IR i DR N A SN (LR L R B ) X IS 2

PN AN TR B T R GEIEAT R A SR ) A
RreRErE, MR A SRS A 2R 5 PR AL
75 AL D S 3R ) 22 R X 1 ()%t e B T
REPESRAREATIE A

P, =0+0.1xn,)xPF, (2)

N Pog RO BE W BEVESR bR 0, BRI
22 IR BB 73 X S dme e B Py RN SRS
HETE o

2 HMEEHXE TSR

BT R B AT I D0 K S R R gt o)
B, DPA A FL e S S BT T R e i S BT B2k
Hs A ZE 15 B0 o 28 SCHR[28TWT ST T 41, RR2k v s i 72
e PERR L R RO, ik D 8™ E AR Y
IR A .

2.1 B EMR™EEER

AR (RS R 22 m] L 2R 48 I i AT S
W B E ) P, H Rk e B R B I 5% ~
+10% 36 F R A F B B PR 0 o BFER B OB R AR

BRG] 3 BT o

PR A
Sii
090 095 1.10  1.15 u

1.0 —
0.0 :
3 4% M RIS HREE

Fig. 3 Model of bus voltage out-of-limit index
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Fig. 5 Risk assessment framework of galloping
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Fig. 6 Galloping forecast of Zheng-qi transmission

line using BP neural network
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Table 4 Security level of Zheng-qi transmission line after

galloping failure
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line using BP neural network
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