GENERALIZED STATE
ESTIMATION & CIM




e Estimation — Typical (Conventional) Approach

Small errors (n al distribution

Network Topology Processor
State Estimator
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e Estimation — Generalized Approach
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= Small errors (n

=  Potential mistakes i ameters

Generalized Model Builder
(Standard, Pocket, Zoomed)

Network Topology Processor

State Estimator

O Nexanr Strictly Confidential - Internal Audience Only 3



1g of Switches & Uncertain Branch Paramete
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* From O. Alsac, N. Vempati, B. Stott & A. Monticelli
IEEE Paper
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entional vs. Generalized State Estimation

Generalized

" Run SE on bu

" Run bad data (BD) &

— If none, stop

— Delete measurements with the

largest normalized residuals & run .
SE again “ Read in node/breaker data

“ Build bad data pockets

= Use a hybrid model & model bad data
pockets in detail

BD are detected, go to next SE run

= Zoom around BD in pockets & perform
combinatorial analysis

— Correct TE & eliminate BD
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ata Pockets & Zooming In

Region of Interest

Bad Data
Pocket
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eralized SE Flow in the Presence of BD

Solve State Estimation
Screen Bad Data Using Conventional
Techniques (LWR)

Build BD Pockets & Perform Rigorous
Analysis (LNR)
Correct Analog =
Remodel BD Pocket by Zooming In &
Perform Rigorous Analysis (LNR)
Correct Analog & Status Errors, Modify Topology
(Electrical & Observable Islands)
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r CIM Profiles®

Equipment

Connectivity Equipment Equipment

Topology Connectivity Connectivity

VWeasuremen VWeasuremen Weasuremen

Topology

* From A. McMorran, A.d. Vos, J. Britton & G. Ault
presentation

** Additional proposed profile group
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Requirements for Conventional & Generalized State Estimation

= Run topology p
~ UseCN & TF

" Run conventional SE
— Feedback SV
— Show BD (if any)
— Run SE again with same TP (if

O Nexant

necessary)

Generalized

) & produce TP
isualization

> mapping

jeneralized SE

— |f BD detected
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Run G-SE with pockets

Zoom into bad data with hybrid
modeling (interacting with CN&TP

mapping)



dular CIM Profile for Generalized SE

Visualization

Calculations

Simulation
Scenarios
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plications & Challenges

ons increase,
so do the c
bus/branch for

" Multiple sequential SE runs requ
bus/branch formats to persist accurately

pping between node/breaker &

" Visualization
— Needs both node/breaker & bus/branch to be consistently available
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" Gene entional

= It will get as network

= CIM is a powerful

O Nexant

Meets the requirements node/breaker & bus/branch

models

Similar to the problems/challenges that have been traditionally a big
problem for transmission network operators vs. planners

Further complications due to its ever-evolving nature and not necessarily a
user friendly format

Still the best choice for hybrid data requirements
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