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Possible Impacts of Wind Power on Grid

Operations

Area relevant for impact studies

Systerm wide
1000-5000 km

Regional
100-1000 km

Local
10-520 km

ms...s S..min min._.h 1..24h Years

Time scale relevant for impact studies
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Generation and Load Demand Balance

Direct AC connection
not possible because
of high fault level

The traditional model:

— Network designed for

power flow from HV to
MV GRID

ALSTOM
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Generation and Load Demand Balance

STATCOM -V -V STATCOM

oo | ALSTOM



Alstom Software on this project

Distribution Management System Software (DMS)

Power System Simulator Software (DTS)
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DMS Functions - 3-phase Unbalanced

Network Analysis
Power Flow (RT & Study)
Limit Violation Monitor

Fault Location
Loss Analysis

e .
Network View
: Dynamic Operations Map
Geographic/Schematic
Persistence of Dressings
Energization visualization

L

Network Optimizer

FISR (self healing)
Feeder Reconfig (proactive)
Volt/Var Management (automatic)

SCADA W

GRID
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DMS Subsystems

. — —
Network Distribution

Network Analysis Operations Switching
Outage D - :
& Optimization Training Operations
Management :
Simulator

— _— _—

Network View

Network Operations Network Operations

User Interface ) Model

Customer Equipment Automated
Model (CIS) Models Metering (AMI)
(GIS, graphical
editors)
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DTS - HV Transmission System Simulé

Instructor

|__Instructional Subsystem
| Events || Simulation Control

g Power System Simulation

s Power Flow Dynamics
o | oad Model |Power Flow| <+— Prime Movers
o Topology  |Solution !
Processing — Relays

Generation |

Applications | Application J

Network
Applications

\ Dispatche
Trainee

Copyright ALSTOM Grid




Backup STides

More details >
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e—terradistribution - Distribution System

Trouble Call Mgmt.
Crew Monitor/Assign
Outage History/Indices

Topology Analysis
Operator Notes
Energization Status

Annotations

Customer
Model
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Fault Isolation and Service Training

) Orders.
Outage and Restoration

Creation and Management

Restoration of Safety Documents

Operations Validation

Feeder Reconfiguration Tool
Planned Outage Study

Load & Volt/Var Management

Loop Detection

Advanced Metering

Infrastructure (AMI)
(optional)

e—terraarchive
Historical system

Supports Real-time Updates
Maintains Static and Dynamic Data
Load Models/DG

Equipment, Connectivity, Impedance Models

Geo—Spatial SCADA & nonGeo—Spatial

Network Equipmt

(optional) Network Equipmt Models




Distribution Operator Training Simulator

Data Flow

Trainer Client _ Trainee Client
Event Scripter
Client PC Client PC

Switch Statuses,
Network Server Calculated -

DOTS Mode ) Measurements
--ff——Controls———

_Switch Statuses,
Measurements

rSimuIated Power |
System Model

R

Power System
Model

f

Uz

Ty
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Wind Power Ramp Management using

e—terrasimulator

— a project example

LF

Realtime Data

—Forecast Loadp|
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