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Abstract: Current safety detection methods for emergency power supply following an earthquake
generally ignore the three-phase current asymmetry of the power grid node; nor are node power
of the network, branch current, and network loss calculated. This results in low accuracy in node
network safety detection. Based on this premise, a power network security detection method for
emergency power supply following earthquakes is proposed. According to the operation parame-
ters of the connectivity matrix power network node, the voltage vector of different nodes was ob-
tained using the power flow calculation. The fast-coupled method was used to optimize the calcu-
lation speed of the Newton-Raphson method, and node power, branch current, and network loss
values were calculated. Based on the constructed safety detection model of the power network
node connectivity, the Monte Carlo method was used to accomplish the power network security

detection for emergency power supply following an earthquake. The experimental results showed
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that the proposed method could effectively detect the safety of power network nodes for post-

earthquake emergency power supply. When the vibration acceleration was 0.05 gal, 0.20 gal, and

0.80 gal, the safety test results of the experimental objects were high, medium, and extreme, re-

spectively, which was consistent with the actual results, and indicated that the proposed method

can also accurately detect the security of the connectivity of power network nodes.

Keywords: post-earthquake; emergency power supply; power network; safety detection; power

flow calculation; fast decoupled method
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Fig.2 Security detection flow chart for power network node connectivity
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Fig.3 Power network detection model
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Table 3 Nodal voltage and nodal load
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Table 6 Security detection results for power network node connectivity

AR v v 1 2

3 4

B 7 g Il i it il REFHE  SERRHLRE -
0.05g 0.988 0.977 0.988 0.988 0.985 —3
0.10g 0.987 0.865 0.875 0.936 0.916 —3
6 1 7 Bl e 0.20g 0.928 0.471 0.406 0.415 0.555 —
0.40g 0.673 0.172 0.091 0.146 0.271 —%
0.80g 0.233 0.021 0.003 0.010 0.067 -

X% 6 FEAT A BE 0% A5 B, A Hb AR B 0 1
FEHN 0.05g BISM T S5 % 410 4 478 B 3k 1 F
Y 3% 30 22 A 0,985, T2 10 X G 3% 38 22 4 1 e
MRS IN 3 E R 0.20g B, - %8 2 Al N
0.555 , LU0 XF G2 3 3 48 4 P b A s M 7R B in R
FEN 0.80g B, V34 3% 38 4 A {H R 0.067, 5L Hr X 4
IR LR TEARAR B AL TR A, LA RS
SR, R — 3, 2R W AR SO Tk BRI X e
D 26 45 3% 3 A A AT AR

3 it

8 PR B 0 4512 47 RE T SRR B 119 0 2% 2 4t
Rl 2 Je A i e R G TARTE BURY 20071k . TR b
T bR 2 R Al T AT S8 AR 3 52 BRI R L fE 24
TEOLT bR 2 3 AL FE, ) I 2% 32 3 A [ e 32 A 460 55
AW T AT IE 8 A2 36 5 47, B S BUR 5 5t
RO TAR TG A R AT . L, BF 58— F e 2%
TEA 4 F T ) 24 22 A 5 ik A AE AT o AR SCHR T
i B S R A0 R g 0 2% 2 A A O i, LR ) I
L T BE Taylor ZBURIT A N & L 4 14 18

JEH I R A R s S e s a A,k
FHEL 7 28 W1 1 AN TR Y0 R R ) AL AE
Newton &AL |, 25 & P o i 55 1k 48 Tt iz 55
JEE SRS T AR S U S AR A )
O £ 745 5 375 30 722 A R W ASE TR 4 F g T 4 45 S T e
PO i ST AASE Y OB A S 2% A 2619 ) T
PR ZH0, DA I H, 7 190 468 77 o503 38 22 AR A
SRR AR SO R AT R B A F )
D) 246 17 a2 A R AN R AT AT ORI 5 b 72 3l R 43
WK 0.05g.0.20g .0.80g B, 525 %f 42 3% il 42 4 ke
D85S 53 5 e e h SRR RS HE g5 R 5
S PR G5 R AR R 8 WA STy 1% B A8 M B M 4T HL g 1)
25N T R TR

U 98 SO R IT B L A G T AN B B R R A
A BRI Z TR A R 35 W] 5 R B R
WHg. fE#HKFA R, SO 8 3R e, BB 45 T LT
FEIE,

2 % 3Lk (References)
(1] o2, o, s, 5 S L il LA RE VR i I RS 5B S



41 % 2

FEVU L R () 2% 4 ke M BF 5T 519

2]

(3]

[4]

(5]

[6]

[7]

(8]

Wk Koy BN R R LT ] A R A B 6. 2017,41(9) . 12-18.
LU Zongxiang, HUANG Han, SHAN Baoguo, et al. Morpho-
logical Evolution Model and Power Forecasting Prospect of Fu-
ture Electric Power Systems with High Proportion of Renew-
able Energy[J]. Automation of Electric Power Systems, 2017,
41(9):12-18.

AR XUAR B 4R WY, 55 3T B F ) 2 A SRR 19 F 1 B
B IXG UG A RO L)) ) R GRS
2017,45(1) :35-40.

LI Zhaowei, LIU Fusuo, CUI Xiaodan, et al.Coordinate Control
Study for Dynamic Division and Load Shedding Considering
Electrical Security Accident risk[ J].Power System Protection
and Control,2017,45(1) :35-40.

& F R R EAE LT Spark FER A PSO ALY
L DA I 2% 22 A A BN L) 3 S ALRE 2%, 2017, 44 (B )
1):366-371.

JIN Xin,LI Longwei, SU Guohua, et al.Prediction about Net-
work Security Situation of Electric Power Telecommunication
Based on Spark Framework and PSO Algorithm[ J].Computer
Science,2017,44(Suppl) :366-371.

Wbk, P I B A LB TR S 2 Y R T B S)
D5 BRI T R B A B2 412 2017.29(7) :61-67.
YANG Jianlin, FANG Lingfeng, YU Tao,et al.Simulation Ap-
proach for Direct Power Trading Considering Network Securi-
ty Constraints[J]. ,2017,29(7) :61-67.

R EERV B2 WY TR 2R R A
DB RGE RSP 58N . 2016,44(11) : 104-110.

LI Bijun, HOU Yugiang.Research of Emergency Load Regula-
tion for Security and Stability Control[ J].Power System Pro-
tection and Control,2016,44(11):104-110.

A B X L RGP, AT 2 MO 45 1 H I LR ik A2 AL A
WEFELT ] Ty R G AR 5 4] . 2016,44(16) : 106-111.

LI Jianming, LIU Yuan,SHEN Hanyang,et al. Research on the
Protection Mechanism of Electric Power Grid Based on 2 M
Business[ ] ]. Power System Protection and Control, 2016, 44
(16):106-111.

ST T 1) FL B o 0 AR RS A I Y SRR oY K A e
Bk L)) B R4 5 Ab 7. 2018, 33(6) : 72-74.

GUO Baoning.Power Consumption and Design of Self-powered
Energy Management for Temperature Detecting Node Used in
Power Systems [ ] ]. Journal of Data Acqusition Processing,
2018,33(6) :72-74.

B8 AR DT L ARG L 45 3L F SUNDIALS (945 5 S H, 190 it 1L
B BT 1 RS A 304k, 2017,41(6) :51-58.

ZHAO Jinli, FAN Zhenning, LI Peng, et al. SUNDIALS Based

Stochastic Dynamic Simulation Method of Active Distribution

Networks[ J]. Automation of Electric Power Systems,2017,41
(6):51-58.

WL R PV S MK TGE TR RS BE 2T SR
WII RIS, 2017,54(23) :68-74.

HUANG Xin,CHEN Decheng.,SUN Jun,et al. A Review of In-
formation Security Research in Power System under Cyber At-
tack[ ] ]. Electrical Measurement &. Instrumentation, 2017, 54

(23):68-74.

L10] S polk, XUSGRE AN H L 45 N7 0 i Jr A2 1 A B0 6% 4 5 A4 v g

RGN L] I R G R H A k24, 2018, 30
(6):10-15.

WU Chengye, LIU Guangye, SUN Rui,et al.Small Signal Sta-
bility Analysis of Power System with Simplified Network
Computing Using Power Flow Equations[ ] ]. Proceedings of
the CSU-EPSA,2018,30(6) :10-15.

BESC, BAE ROR, F A AR R ML UL B Y Curzon-
Ahlborn #HLLEAF 52 Ty % 0 19 Z0% [T ] 4 #1L4 #H. 2017, 66
(13):63-70.

LI Qianwen, LI Ying,ZHANG Rong, et al.Efficiency at Arbi-
trary Power for the Curzon-Ahlborn Heat Engine in Linear
and Nonlinear Heat Transfer Processes[ ] ].Acta Physica Sini-
cas2017,66(13):63-70.

JEFE B W TE D 5% i T A b e G A 4 (9 T F R 4 D i
RN 307 2L 0. L Iy R G A B 5 #2017, 45 (4) 1 40-
44,

HU Shiyang, YANG Meng, WANG Fangzong. et al. A Fast
Decoupled Load Flow Method for Distribution System Via
Coordinate Rotation Transformation[ ] ].Power System Pro-
tection and Control,2017,45(4) :40-44.

WO AR L SO DX ) 0 Hi T 2 T 2% 1 B
Fem i E 1], iy R e I A Bk 24, 2015, 27(1) £ 19-25.
HUANG Yuchun, WANG Hong,WEN Fushuan.Determining
of Optimal Scheduling Path in Power Emergency Support
Network Represented by Interval Values[]].Proceedings of
the CSU-EPSA ,2015,27(1) :19-25.

T R T AR A Cu BRI A R 4 T O Bl R )
5 5 B8 ()]0 AR I Tl K2 2441, 2018,50(1) £ 134-140.
WANG Yanzhong, GUO Chao, NING Keyan. et al. Sintered
Bronze Friction Pair Contact Pressure Simulation and Experi-
ment[ ] |.Journal of Harbin Institute of Technology,2018,50
(1) :134-140.

FHEL- N EE S B LTE B L M % 2B B 5
(VL3R AL TR, 2016,35(3) 1 29-33.

WEI Lei, LIU Rui,GAO Xue,et al.Research on Security Pro-
tection Solution to LTE Power Wireless Private Network[ ] ].

Jiangsu Electrical Engineering,2016,35(3) :29-33.



