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On-line analysis of power system based on operation monitoring technology of
electrical equipment in extremely cold conditions
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Abstract: The improved application of the online analysis technology of the electrical power system to the station
equipment is put forward, the experimental procedure for the operation of the electrical equipment in extremely
cold conditions based on the intelligent substation technology is designed and the scheme for the online analysis
module technology applied to the station equipment based on the system for monitoring the data of the intelligent
substation and on experimental results of the operation in extremely cold conditions is designed. After improving

online analgsis system; the feasibility is verified by an actual operation example.
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Fig.1 Voltage fluctuation of 220 kV bus on opposite side under
near end three-phase disconnection fault after three-phase

grounding of a 220 kV line at different fault clearance time
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Fig.2 Changes of power angle characteristic curves of generators in two
power plants system under near-end three-phase disconnection fault after

three-phase grounding of a 220 kV line at different fault clearance time
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Fig.3 Voltage fluctuation of opposite bus of 220 kV outgoing line
under a 220 kV bus three-phase grounding short-circuit fault at

different bus clearance times
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Fig.4 Changes of power angle characteristic curves of generators

in two power plants system under a 220 kV bus three-phase

grounding short-circuit fault at different bus clearance times
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Tab.1 List of monitoring experimental equipment for ceramic

column circuit breakers
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Tab.2 Monitoring results of operating parameters of ceramic

column circuit breaker

£ [i] 5 I

N1V 1

ms ms
10 3.68 7.42  68.5 18.0 141 219
0 3.66  7.39  70.2 18.2 135 219
—10 3.64 7.29 71.9 18.3 128 219
—20 3.57 7.19 73.0 18.5 122 219
—30 3.48 7.11 76.5 18.6 115 219
—40 3.34 7.02 77.4 18.8 112 219
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Fig.5 Mechanical characteristic waveform of ceramic column

circuit breaker closing at 10 °C
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Fig.6 Mechanical characteristic waveform of ceramic column

circuit breaker at 10 °C
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Fig.7 Mechanical characteristic waveform of ceramic column

circuit breaker closing at—20 °C
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Fig.8 Mechanical characteristic waveform of ceramic column

circuit breaker at—20 °C
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Tab.3 List of tank circuit breaker monitoring experimental

equipment
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Tab.4 Monitoring results of operating parameters of tank

circuit breakers

TBATIRRE STRRE 7 IRlE R S Ia) 23aE) 2Rl riE shfEr

/(m/s)  /(m/s) /ms /ms /Q 1A%

10 4.62 882 882 251 158 220

0 4.57 8.76  88.9 253 154 220
—10  4.55 8.6l 89.5 256 151 220
—20 452 8.52 89.8 258 149 220
—30  4.46  8.40 91.4 259 145 220
—40  4.31 8.33 922 26.0 140 220

116 | @3 5dl - TW T - 2019 %385 E 67

AR T UL t, T % 2 B 7 3 PR AR
A R B SRR R AR, A TR ARRSR AR K, B
R AR LR B R 4o ) ok Pl 7 P M 25
SEREAG, fE—10~ —20C XAl Asfb i A D, 2
bl v BEL I itk P I HRr R MK . T bk e B T
v (E i FE T B 5y A T 8l VI [ 22 {1 i o e e
% 25 T/,
3.3 REAXEBITEREN
3.3.1 fRFESME TR B s T S 4k

B B8 T S AE AR HE S5 T 2 &5 e WL B P ik
P, ndaZg 1. o AW anfERRE, HIEH
FZRMEHE M & A B g, KB TR PR
R, #g . LSRR SRS kK EEL
BIE S, CEPMGE TR, Bomdk R,
G, T Ok S AP PR G R 25 By i Sk B 1
ANEIGL . FF I U 52 BB B 7 58 8 ok K & [R] K
WA, RHEEIKFEA ML ER%, FIEE
23 18 B P U B B A (& HR VB B T S8 Bh E AN 2
P JC s R AN VI B b, 51w futar b T FF 56 5
WoORSG “HP7 FilckE, EEDR D RS
e Aia AT AT A R T Bt W DU B B
Tl o 1 FF S 1O T B T S A M AR v
AR, AESA T E ia AT i B 1 H 2 4 e
{SC a1 % FL BRI 3K 15 45 e} B o8 P SR b AT 2 koo &
(i) S e W, e 22 R R A 45 R AT A
W, BJEf R AR A, SO0 R IR B 56
HARZHH: U,=252 kV; 1,=2.5 kA; =50 kA,
Horf, 1BUE RS2 B A . SR T R M % A
[HHANRSFR

F5 BEFXLNLRIEEES

Tab.5 List of isolating switch monitoring experimental

equipment
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Tab.6 Monitoring results of operating parameters of isolating

switch
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10 84 84 85 83 83 83 7528 74.16 62.81

0 84 84 85 83 83 83 7058 6822 62.47

—10 84 85 85 83 83 83 69.01 66.15 62.01

—20 84 85 85 83 83 83 67.02 64.08 61.85

—30 &85 85 86 84 85 85 6544 62.18 61.72

—40 86 86 86 86 86 86 6512 60.88 61.42
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Tab.7 Monitoring results of A - phase contact finger pressure

under icing condition of isolating switch
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0 551 572 589
5 574 593 602
10 591 617 633
15 612 639 651
20 637 660 682
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Fig.9 Power system on-line analysis interface under dynamic characteristics monitoring
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Fig.10 Power system on-line analysis of bus voltage fluctuation
curve after adding temperature and dynamic characteristics

monitoring module
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Fig. 11 On-line analysis of power angle fluctuation curve
in power system after adding temperature and dynamic

characteristics monitoring module
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