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L. Fast Simulation & Modeling (FSM)
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2. Distribution Fast Simulation & Modeling
5. Transmition Fast Simulation & Modeling
“. Distribution System Simulation (DSS)
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1- Fault Location and Isolation

2- Substation reconfiguration

3- Load forecasting and Modeling

4- Contingency Analysis and Visualization

5- Look — ahead analysis and Visualization
6- Volt/Var Control at substation

7- Protective Relay Coordination

8- Intelligent Alarms

9- Circuit Reconfiguration including Isolation
10- State Estimation
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o Load Forcasting and Modeling

o Contingency analysis and Visualization
o Look ahead analysis and Visualization

o Grid reconfiguration , including Isolation

o State estimation
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L. Load Flow
2. Demand Side Management (DSM)
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- Load modeling and forecasting
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- Self healing

- Interactive with consumers and Markets

- Predictive rather than just reacting to emergencies

- Distributed across geographical

- Integrated merging monitoring, control, protection, maintenance, energy management (DMS),
Distribution management (DMS), Market operation System (MOS), ERP
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L. Distributed Autonomous Real Time

2. Blackout
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Cycle

Hour-ahead

Purpose

- Assure adequacy of resources (markets,
forecasting, scheduling, etc.)
- |dentify system bottlenecks

5-minute

- System reliability, efficiency, and calculation of
control parameters and limits for next 5 min.

- Look-ahead {about 10 to 20 min.}

- Alert system operator and/or hour-ahead cycle

1-minute

- Maintaining efficiency and reliability using the
parameters identified by the 5-min cycle.

- Adapting the results of the 5-min cycle using
the more recent models of the 1-min.cycle.

2-second

- Data collection/validation for use by control
area or inferconnection: Data may be from the
10-msec cycle (PMUs).

- Traditional closed loop controls {AGC, etc.)

- Adapting control parameters and system
operating limits for faster cycles

1-second

Control of extended transients using advanced
closed loop controls (secondary voltage control,
etc.) and adapting control parameters and
system operating limits for faster cycles

100-
millisecond

Recognizing and reacting to imminent system
instabilities including execution of intelligent
special proteclien schemes (iSPS) basad on
adaptive models or criteria identified by slower
cycles. Also control actions as guided by the
parameters determined in the slower cycles

10-
millisecond

Primary cycle for intelligent protection and faster
iSPS (load shedding, generation rejection,
system separation)
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Function Fn \

Function F2

Function F1
(e.g. State Estimation)

E - Agent @ Substation 4
SE - Agent @ Substaiion XI

J—
SE - Agent @Region H ||
SE- Agent @Region G |
——

SE- Agent @Grid A

A-T Data

Estimation component
component

Alarming
Component

Cycle XYZ 7
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Control Sub- Zone/ Control Region
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