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Interpretability analysis and model update research of a transient stability assessment
model based on Transformer

GAO Fajun', WANG Huaiyuan', DANG Ran®
(1. Key Laboratory of New Energy Generation and Power Conversion (Fuzhou University), Fuzhou 350108, China;
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Abstract: Deep learning algorithms have excellent performance in power system transient stability assessment, but the
incomprehensibility of the assessment results and the uncontrollability of the decision-making process hinder their
practical adoption by industry. A transient stability assessment model based on the Transformer encoder is proposed. The
rules that the model focuses on and learns can be interpreted and analyzed by the attention weights of the features. Thus a
model updating method is proposed which employs physical information in combination with interpretable results to
guide model optimization. From the perspective of the loss function, the attention weight distribution of the model to the
features is adjusted in a fine-tuned way to enhance the mining for the instability patterns. In the process of fine-tuning, an
attention-guiding function is introduced to increase the attention weights to the key generators of specific instability
patterns, so as to reduce the misclassification of specific instability patterns. In this way the overall prediction accuracy
can be improved. The performance of the proposed method is verified on the IEEE39-bus system and the East China
power grid system.
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Table 6 Evaluation results of updated models under different A
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A=4.00  97.90%  0.99%(30)  2.82%(131) &

4.2 {EXBEWARG
BE— B AE A B W R 45 R A S SR A AL

PR PPAL RN 73 A 3 . ARSCHs 597 2R SR
244 500 kV 5% 1000 kV (1% HE 2R B /E IR 2k 6
MR N —1 =AM N -2 = A A
Pk, HAMO AR W 7 Fis . PSD-BPA 3t
AT 35 840 MEEAR, HPARERASR 7719 4,
FEREART 28 121 4. IZRFEARECN 23 040 (L5
4969 MFAEREA, 18 071 MEATEREAR), MEREEA
#0912 800(HL 75 2750 MAFREFEA, 10 050 MaE
FEAR) o a5 WA Bk I 2 R By k5 3 A B D
ZIT A R B AL ) 5 A TR O 22 B0 A D DA
R NFFIE R
R7 LERBERNAGHHEMET

Table 7 Simulation details based on East China power grid
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Table 8 Instability pattern of unstable sample 3—6

PR S B 1 B 2

RFAREA 3 G31 G1—G30, G32—426
REaFEA 4 G36. G37 G1—G35, G38—426
KIGREAR S G22. G23 G1—G21, G24—426
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Table 9 Evaluation results of different models

R G 5 Pacc Prp Pra

T A 97.85% 3.20% (88) 1.86% (187)
BE B 97.88% 2.98% (82) 1.89% (190)
iR C 97.96% 2.55% (70) 1.90% (191)
A D 98.13% 2.84% (78) 1.60% (161)
B E 98.00% 2.69% (74) 1.80% (181)
A F 97.95% 2.33% (64) 1.97% (198)




BiRd, %

JF Transformer ¥ A e E VFASAR L (1 AT RRRELE 20 A S A58 St 7t - 23 -

B B—E REAEBIB VPG AR FEAS 3—6, R
TR J5 AR B 08 27 > B0 R PR A RN . Y F
REWS IEWRIEAEAEAS 3—5, MIRKARTCIE IEMA T AL FE A
6, XHLH] T [ B0 2 Rl R AR AT oM, £
Tt I AGASE 2 TPk R 2 8] PT B 23 A ELE I

K 9 wlAn, T dtxt g — ) R fa i it 2
RIS 22 AN R AR AT BB OR, A RS
FRR L 7 R AR P TR P _E R BE A PR T . MR 3
B, FTLVE H, BR T RERS LW PP AR B ROREAS, XS
T HA A RIRASA AR AT th RERS IE B PP A4 -
AR 150 4 Fh R AR AT A AR F AR i
By, 3848 EBUS T SAFIIRCR, X T RESFEAS )
RHAEC T 27.27%.

ERERRE, B R — MR A
BEAT BRI, R0 T At R AR AR A RIS
TEREAI SR AR IS 1 SR R 597 E 2 A
KA, oM 5 BRI AR RS A RER TR X
JUANRFEE KRR AL, (B 3B
FoAth RARA AU RE A ARG S REALE ORI S5 A PP
BERA B R OB, BB F KiRER B,
FHECOR 2 BT EE R T 0.11%, SBR[ 567 T
A KA T B HARREA B PP As R A T3
ANFEIE , A/ 3 2 H VAl I T AR 2 R AR AE HERT
WZRJE B AT iR -

4.3 REFEHMYUERSELTEFERTHE

A RN SR T S ], PRtrE Ll
SRIF IR IR E AT ROR, R0 A AR A i
BIERR BT IR TEARFRUBLII ) RS0
W, BB EEE T N A AR 10 FR .

R 10 TEEBNREG T EHATHAIATE

Table 10 Update time in different power systems
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