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Abstract EMS(energy management system) and SCADA(supervisory control and data acquisition) systems are
used for reliable and efficient operation of electrical power systems. Various functions in EMS such as power
flow, contingency analysis, security analysis essentially need accurate data set for reliable operation. State
estimation can be a tool for providing these data. In this paper, programs for observability analysis and bad
data processing are developed. Fundamental algorithms are introduced and validity of the proposed techniques is

inspected with test cases.
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Measurement Measured Value | Estimated Value
Pflow 1-5 0.45552 0.75522
Pflow 7-8 0.00000 0.00000
Pflow 7-9 0.28085 0.28085
Pflow 12-13 0.01610 0.01609
Pflow 6-13 0.17736 0.17736
Pflow 6-11 0.07339 0.07339
Pflow 9-14 0.09438 0.09438
Pflow 2-3 0.73186 0.73186
Pflow 2-5 0.41513 0.41489
Pflow 6-12 0.07780 0.07780
Pflow 1-2 1.56828 1.56790
Qflow 1-5 0.03504 0.03503
Qflow 7-8 -0.16910 -0.16909
Qflow 7-9 0.05795 0.05796
Qflow  12-13 0.00743 0.00742
Qflow 6-13 0.07161 0.07161
Qflow 6-11 0.03465 0.03465
Qflow 9-14 0.03665 0.03665
Qflow 2-3 0.03565 0.03564
Qflow 2-5 0.00762 0.00766
Qflow 6-12 0.02487 0.02489
Qflow 1-2 -0.20391 -0.20390
Pinj 7 0.00000 0.00000
Pinj 8 0.00000 0.00000
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Qinj 12 -0.01600 -0.01598
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Vmag 1 1.06000 1.05998
Vmag 12 1.05520 1.05521
Vmag 8 1.09000 1.09003
Vmag 2 1.04500 1.04499
Vmag 6 1.07000 1.06999
Tap 4-7 0.97800 0.97803
Tap 5-6 0.63200 0.93201
Tap 49 0.96900 0.96900
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