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WCMS - Wind Cluster Management System

The WCMS is a software system which combines geographically distributed
wind farms as a single “Wind Power Plant” and manages these farms in
order to provide grid and system services.

Overall Goals

e Ensuring voltage and frequency stability

e Avoiding congestion

e Optimizing operation (minimization of losses and fluctuations)
e Supply wind power according an externally specified schedule

Necessary information
e \Wind power forecast

e Reactive power capabilities (PQ-curves) of single turbines or wind farms
e Current grid topology




WCMS - Description of a Grid Topology
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WCMS - Grid Topology of alpha ventus
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WCMS - Assumptions for Grid Calculation

Assumption for the calculations, presented within the following slides:

e No voltage controlled grid nodes — except Far Generator

Voltage value at the Far Generator: 105%* U, = 115.5 kV
e Compensation units in maximum position

e Transformer taps in neutral position (rated transmission ratio)

e \Wind turbines feed-in maximum available power; cos ¢ = 0.98 inductive




WCMS - Active and Reactive Power Forecast
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WCMS — Voltage and Utilization Factor Monitor
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WCMS — Main Monitor - Creating a Setpoint
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WCMS - Main Monitor - Finding Setpoints
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WCMS - Breaking Down a Setpoint

Single turbine consequences of a PCC setpoint are calculated, with

relationships such as:

AUnoge = f (APnodes» AQnodes)
Voltage problems

A(Pu,node = f(AProdes) AQnodes)

AP component — f (AP nodes’ AQm:n:ws) .
Congestion

AQcom;ponent = f (AP nodes AQnodes)

AScomponent = f(APnodes AQnodes) = AUﬁlizatiOnC(rrn,lrwnent




WCMS - Main Monitor - Proposed Setpoints
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Time of info | Type Level | Time Message | forecast | voltage/load | node/component |
24-Apr-2012 10:49:27 warning 01:00 10-Jun-2010 02:50:00 voltage = 105% Un min. voltage Sea Cable - Offshore Transformer
24-Apr-2012 10:49:27 warning 01:00 10-Jun-2010 02:50:00 woltage = 105% Un mean wvoltage Sea Cable - Offshore Transformer n e e d e d
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confidentiality)




WCMS - Effects of the Proposed Setpoints
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WCMS - Outlook

44
alpha ventus tt

WCMS is mainly being

created for the technical

operation of wind farms

within extensive, also

meshed grid structures

Interaction with a CVPP

is required

CVPP = Commercial Virtual Power Plant




Thank you very much for your attention!
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