LESCOPE'98 . . .
Halifax, June 1998 I. Data mining in power systems

Data mining ?

Visualizing Dynamic Power System
e Aims at extracting useful (and novel) information from data bases

Scenarios for Data Mining
e Uses statistical techniques, machine learning, data base technology

Pierre GEURTS and Louis WEHENKEL

University of Liege - Belgium e Provides interactive visualization tools to support data mining
1. Data mining in power systems Sources of data in power systems ?
II. Dynamic security information data bases
III. Generic visualization techniques e Field records and measurements

IV. Specific visualization techniques

V. Overview of software architecture e Centralized data archives

Copies of the slides can be downloaded from the Web at http://www.montefiore.ulg.ac.be/ 1lwh/ e Data generated by simulations
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II. Dynamic security information data bases
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(3rd dimension : time)
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Objects (scenarios)




III. Generic visualization techniques III. Generic visualization techniques (cont’'d)

Conditional histograms of CCT-SBS vs SECURITY Temporal attribute OMEGA(t) of data base OMIB (18 scenarios)
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III. Generic visualization techniques (cont’'d)
. . . . . ,
Correlation (PU,CCT-SBS) vs. SECURITY III. Generic visualization techniques (cont’'d)
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III. Generic visualization techniques (cont’'d)

S

10 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

0.028
0.004

X 0.785

A )

| Omega[0.05] 1.000 | ¥
1 Omega[0.1] {1000 , E
| O 0.15 1 object 'GIVORSS2_MIONSS61_2" not found

1 mega[ . ] 0997 1| 0.048 Create Mode | Create Line | Create Mach [ Change Zone | delete | Trace Front [ Deselect A1l [ Edit
| Pu

___________ i Zoom : 1.5 EI Level 400k El Object @ | | I:I
QU Tine  Event  Node Line/Trfo Info ]
7001 202 LAVERSEL_SEPTES61 1 Gwerload protection ry
r T T T T T T T T T 1 20,01 202 BOUTRSEL_SSTULS61 1 Owerload protection
1.0 09 0.8 0.7 0.6 05 04 0.3 0.2 0.1 0.0 20.1 ™o TAVELS71_TRMARSTL 1 Disturbance
20,1 ™ TAVELS7L_COVLAST1 1 Disturbance
40.0 261 MOTRASEL MOIRAS31 1 Tap changer blocking devics
40,0 261 PARISSEL PARISS31 1 Tap changer blocking devics o
|sc 1439 Lel> QU wiew [ W € ] » [ ¥ | back [o ] + | - [0 ] keep | clear |
+ LESCOPE'98 - Halifax L. Wehenke - June 1998 9 + LESCOPE 98 - Halifax L. Wehenkel - June 1998 11
+ + + +

III. Generic visualization techniques (cont'd)

IV. Visualization of events and attribute values

Clustering according to temporal attribute DELTA(t) (data base OMIB)
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IV. Visualization of events and attribute values (cont'd)
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V. Software architecture : data mining software

C L N
EMPTY DATA MINING TOOL CLONED DATA MINING TOOL Pictures
Compiled data bases Layouts
> No data Contains attributes and algorithms
_ Only agorithms
DB view Fast access to up 50 million values
spec. R Used to compile DBs with algorithms May be used by different
. N DB ay be used by different users
Loads a data base view and builds clones cloning in parallel on different computers
Data mining data base management Data mining data base management
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Coupling of visualization tool and data mining software

PHYSICAL DATA BASE

physical objects/ attributes
GTDIDT values/ physical objects VISIONET
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attributes / physical objects

Intl Int2

USER USER

LESCOPE'98 - Halifax L. Wehenkel - June 1998 17



