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Why congestion management?
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Why congestion management?

HVIMV MV/LV >
> MV feeder @ LV feeder
— | —
. —_————— 1
Voltage profiles I L_
with generation LT T e
I Voltage outside the permissible range
Voltage _-7
™ A
~ -
- -
- -
_- e
Allowable ___[ - I .
range of 1 :
substation : N

variation

R 1 'S ..
voltage  TTT~_" T T 7T rmr—s ~. . Permissible
I ‘S, voltage
~
1pu f—

Minimum load, maximum generation, substation voltage at its highest value

—rm T Maximum load, maximum generation, substation voltage at its lowest value

Maximum load, no generation, substation voltage at its lowest value




. D

ideal

Fedl L

grid for all

SLIDE 4 @ 18/05/2016 @ WWW.IDE4L.EU i IDE4L Symposium, Brescia

Why congestion management?
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Active congestion
management methods
decrease the total costs
of the network in many
cases




9 DEAL

ideal grid for all SLIDE5 @ 18/05/2016 ® WWW.IDE4L.EU i IDE4L Symposium, Brescia

Controlhierarchyof congestion
management
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Interactionsof the congestiormanagemensystem
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Demonstratedn real distribution networks
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Real time monitoring and control
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w Loadand productionforecast state estimationandrealtime power
control algorithmsare functionsof the SAU andreresponsibleor
monitoringandcontrol of either one MV or one LVnetwork

w Allinformation exchang®etween the functionss realized through
the database

w Monitoring and load and production forecast functions are executed
asynchronously

w State estimation and power control execution is synchronized by using

database flags -
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Real time monitoring and control
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w Theloadandproductionforecastalgorithmsare time seriesforecaster
algorithms

w Thestate estimationalgorithm is a weighted least squares state
estimator that uses branch currents as statiables

w Thepower controlalgorithm is an optimal power flow (OPF) algorithm

Implemented using sequential quadratic programming (SQP) algorithm
w The objective function is formulated to minimize network losses, production

curtailment, load control actions, the number of tap changer operations and the
voltage variation at each node.
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RTDSImulations
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Stateestimationresults

RTDS simulation results with
varying PV production

Test sequence 1:

Steady increase of PV
production from 37% to 100%
within 15 minutes.
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Voltage (pu)

Reactive power(kVAr)
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Operationof the power control algorithm

Network node voltages Measured and estimated substation voltage with AVC relay voltage reference
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Operationof the power control algorithm

Network node voltages
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Network reconflguratlon algorlthm




