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Refined prediction of transient stability margin based on artificial intelligence
WU Chunming'?*,REN Jihong®
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. Department of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)
Abstract:The artificial intelligence algorithm has been well applied in transient stability assessment. However,
the power system is a time-varying system,so the training data cannot cover all the working conditions,
and the model needs to be updated within a limited time. The number of stable samples in power system
is much larger than the number of unstable samples, which leads to the lack of learning from unstable
samples. In view of the above two points,the refined prediction method of transient stability margin based
on artificial intelligence is proposed. This method integrates the improved XGBoost(eXtreme Gradient Boos-
ting) tree with the double XGBoost regression tree,so that the effects on the model caused by the difference
number of two types of samples are balanced, and the margin prediction is realized. When the operating
conditions change greatly, the incremental learning technology is combined to effectively update the model
with fewer samples and shorter time. Experimental results on the two IEEE systems show that the proposed
method can be applied in transient stability assessment.

Key words: XGBoost algorithm; transient stability assessment; incremental learning; electric power systems;

cost sensitive
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New decentralized V2G mode of electric vehicles based on blockchain technology
KANG Kai',SHI Nian', WANG Yanpeng',ZHANG Yunlong', LIN Xiangning’, WANG Tao’,
LI Zhengtian®, PAN Shuaiqi’
(1. Power China Hubei Electric Engineering Co.,Ltd., Wuhan 430074, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
3. School of Electrical and New Energy, Three Gorges University, Yichang 443002, China)

Abstract: From the perspective of sharing economy,a new decentralized V2G (Vehicle-to-Grid) mode based
on blockchain technology is proposed. Taking advantage of the natural complementarity between blockchain
technology and V2G technology,the electric vehicles connected to the network package the surplus electricity
into futures goods with reasonable price, and spread the electricity sales information to the whole network
through point-to-point technology. Meanwhile, the electric vehicles that need emergency charging buy the
futures goods with the lowest price during the charging period and reach temporary contracts,the transac-
tions will be formally reached after the security check of power grid, the power transaction information is
stored in the form of smart contract,and the value is transferred automatically when it is due,which realizes
the purpose of self-matching and direct bilateral transaction between the two parties in the electricity market
of electric vehicles. On this basis,a feasible transaction theoretical model is built. The simulation and analy-
sis based on 150 electric vehicles in two communities verify the economy and feasibility of the proposed
transaction strategy.

Key words:blockchain; V2G;futures contract;sharing economy;network crossing cost
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Table Al Transient stability feature set

FHAIE FRAIE A 8 FHAIE FHE A

X1 t %R e P A R UYL 5 i) 2 {8 X1 to IR A LR T A BE SR KA S B ME 2 2%
X2 to I 22 5 KB A FELALARG T AEDGS Jn e E X12 tor I 2078 A FRMLARG 7 A1y R e K S d M2 %
X3 to I 22 e /N A FELATLARG T AEDGS Jn  E X13 to IV 207 AR e A LG 1 () 3 E RS 3 i K
X4 to I 22152 5 RN B2 A LA A A e 0 X14 tor I 22 28 ¢ B RE AR A R LKA 5 £
Xs to I 220 & FEMLATI A6 I S~ J4) (B X5 ton I 22088 5 DK A FEE 1R B R LG 7 o e P

Xe to INZE Jj KB BN LA D T & b X6 RGP ol AT 5 i S LA T ahRE 2 2=
X7 to INZE S N R PN LA D D & bt X17 e Y3 Te) 7 Ay 2 08 R d KA

Xg to INZE A P LG 7 B S K I ME 2 22 Xug tor I 22078 2R G0 1 Ay E S R ARDRT I B 5 L) B E
Xg to IN 2R A FUWLAG 1 S T i KA 5 foe MELZ 22 X1 to I R GE A A BN B 1 B RE 31
X10 to I 28 A FEPLAS 1 S I3k BE (R A v i X20 tor I 220768 AR 1K) 2 A i 1

Tt A EBERTRE I % to AT AR 25 to A BRI 220

F A2 REITEETEEEEXT L
Table A2 Comparison of different assessment methods
Pacc/% Prsp/% Prer/% Ginean/% YIZ5I [al/s
WANTE 10KHL 16 MWL 10HL 16 MWL 10K 16HL 10ML 16ML 10ML 16 ML

SVM 98.17 9538 96.55 9427 9896 96.30 97.75 9529 4.07 5.62
RF 97.77 9751 9442 96.01 99.41 98.83 96.89 9741 149 2.25

a-XGBoost  98.54 98.48 98.63 9851 9841 97.88 9852 9819 1.11 2.04

F A3 REIFUM A RERT EE
Table A3 Comparison of different predicted methods

N Enl/s Enls Ra/% MR
0FLRS%E 16 HLFS  10HLFSZ 16 WAL  10HLRS% 16 HLRSE  10HLRS% 16 HLRS
ANN 0.0159 0.0279 0.0004 0.0024 98.18 90.01 5.20 10.09
Elastic Net  0.0220 0.0101 0.0010 0.0008 95.40 97.33 4.02 451
XGBoost 0.0128 0.0065 0.0003 0.0005 98.50 98.49 0.95 4.94
AT 0.0044 0.0041 0.0002 0.0001 98.80 99.43 1.94 2.54
KAWL ARLERNOTEIELNER
Table A4 Result of Scheme 1 on unknown load data
10 LR G 16 LR L
ST A N Ny ¥ N N N N\ By N . M) x
P LAk $ 4 F AN L g R EIIRHR
ffibx (90%~110% 41 1) (80%~85%& 115%~120% 11 i) (90%~110% %1 1) (80%~85%& 115%~120%1 i)
REFA GRS R BEHRALE  RERRA HERAE  REEHIRA TR
Pacc/% 98.66 97.61 96.25 98.41 98.70 97.65 96.78 98.33
Gmean/% 98.64 97.58 96.06 98.31 98.69 97.87 96.24 98.31
Eds 0.0004 0.0012 0.0018 0.0004 0.0005 0.0019 0.0021 0.0006
Ra/% 98.48 97.62 96.36 98.52 0.9838 95.64 95.65 97.52

FAS 10 MARZLEAR 1 X FRIARINEHMRIER

Table A5 Results of Scheme 1 on unknown topology of 10-machine system

AR HH R PR
b dit AL
Pac/%  Gmea/%  Eds  Rd%  Pacd% Gmean/%  Eds  Ra/%
& 5-8 98.12  97.87  0.0036 9526 9845  98.05  0.0006 97.50
R HLL 35 2 96.42 9536  0.0010 96.02 9750  97.19  0.0008 96.91

R HML 35 FIZki 5-8 {#ia  97.81 97.51 0.0010 96.40 97.97 97.67 0.0005 97.91
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Table A6 Results of Scheme 1 on unknown topology of 16-machine system

AT AR A TR AL S
A ik AL
Pacd%  Gmean/%  Eds Ra/%  Pac/%  Gmean/%  Eds Ra/%
2% 4-5 98.76 97.92  0.0013 95.34 99.16 99.07  0.0006 97.69
KL 60 1518 96.63 9573  0.0016 94.14 98.94 98.75  0.0007 97.21
2% 30-31 FLHIHL 67 {5512 95.78 9342  0.0019 9353 9851 98.39  0.0005 97.82




	202112014
	附录

