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Fig.2 Model of excitation control system
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Fig.3 Extended Philips model controlled by UEL
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Table 1 Eigenvalues and damping ratios of
system controlled by UEL
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L/km T e, B /e B
. -0.7106  7.3860 1.1757 0.0964
252760  0.9652 0.1543 0.9992
100 -0.8120  6.0283 0.9592 0.1338
-1.9940 04226 0.0674 0.9783
150 -1.0620 49128 0.7821 02114
-2.3330 1.0919 0.1738 0.9057
200 -1.7960  3.4577 0.5484 0.4610
-1.8450  2.9019 0.4638 0.5365
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Table 2 Participation factors of different modes
for different transmission distances

L/km PRGHA RS Z 5T
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Influence of system impedance on stability of excitation system
controlled by comparative UEL
LIU Siyu',XIE Huan?,LIU Qing’,LUO Jing?, LIANG Hao?,XIN Huanhai*
(1. State Grid Tangshan Power Corporation,Tangshan 063000, China;
2. Electric Power Research Institute,State Grid Jibei Electric Power Company Limited,Beijing 100045, China;
3. School of Electrical and Electronic Engineering,North China Electric Power University,, Baoding 071003, China;

4. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China)
Abstract: The extended Philips model of single-machine infinite-bus system after the action of comparative
UEL(Under Excitation Limiter) is derived,and the variations of the damping and synchronizing torque coeffi-
cients of generator excitation system vs. system impedance are analyzed based on the damping torque
analysis. The small signal stability analysis is applied to study the effect of system impedance on the system
stability after the action of comparative UEL in the aspects of eigenvalue distribution,damping ratio and
participation factor. Results show that,when the comparative UEL,instead of the excitation main loop,controls
the excitation system,the increased system impedance improves the system torque and enhances system
stability ,while weakens the reactive power stability and increases the occurrence times of reactive power
fluctuation. The mechanism of the repetitive switching between UEL and excitation main loop is analyzed
based on the model of an actual UEL to verify the conclusion that the inappropriate dead zone of reactive
power fluctuation may lead to system oscillation.
Key words: system impedance; UEL; excitation system; stability; damping torque analysis method; small
signal stability analysis method
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Grid critical section detection and fine operational rule generation based on
improved support vector machine and two-step clustering analysis
WANG Bin',GUO Wenxin',XIANG Dejun', WANG Peng?,YU Zhiwen'
(1. Guangdong Power Grid Power Dispatching Control Center,Guangzhou 510600, China;
2. Beijing Qingda Gaoke System Control Company,Beijing 102208, China)

Abstract: For the practical application,the knowledge management framework based on the big operational
and simulative data of power system is improved and a knowledge base of power-system safe operation is
established. A classification model based on the support vector machine for detecting the critical section of
power grid is improved to weaken the impact of unbalanced data and reduce the probability of critical
section missing. A two-step analysis based on the hierarchical clustering and Kmeans clustering is proposed
for generating the fine operational rules of different types to increase the training efficiency. The improved
knowledge management method is applied to a practical power system of Guangdong Power Grid and result
proves its feasibility and effectiveness.
Key words: power-system safe operation knowledge; knowledge management; knowledge base; support

vector machines; clustering analysis; critical section; fine operational rules



