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Energinet.dk Project Overview

A Energinet.dk
A Spirae

A Distributed generation
AUnplanned power flows

ATransient Controls
A Real-Time Monitoring
A Supervisory Controller




ENERGINE'I/DK

U Owns/Operates High
Voltage Electric Power
System and Bulk Gas Swaden
Transmission System in Sweden 60 MW
Denmark '

Re-designing the Danish
power system to
accommodate higher
penetration of renewable
and distributed energy
while enhancing system
controllability and
reliability




Spirae Inc.

U Based in Ft. Collins, Colorado since 2002
Strong team background in distributed and renewable generation
Advanced supervisory and asset level controls solutions development
Power systems modeling capabilities

Operates InteGrid Test and Development Laboratory in collaboration with
CSU/EECL in Fort Collins, Colorado

Co-development center in Bangalore, India with Kalki Technologies
Partnership with Energynautics, GmbH (advanced modeling) and
EnergyWorks North America (construction management)

U Focus Areas
Hybrid renewable and distributed generation power solutions

Smart Grid controls for high-penetration of renewable energy and
distributed generation

Integrated energy management solutions for commercial energy
consumers




Danish Power System Evolution
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Distributed Power Generation

1990

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

o Wind s LOcal CHP s Central Consumption




Distributed Power Systems

Distributed generation, especially renewable
sources, create unplanned power flows.

Distribution systems are evolving towards active
distributed power networks.

Distribution systems are operated close to the
limit of stability.

Central power plants are traditionally required for
voltage and frequency control, as the only
systems typically providing these services.
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Solution Strategies

A Divide existing grid intoisland-a b | e fic e |

el A Wide-area Supervisory control system
Conquer

A Real-time measurements and control

A Uses existing telecommunications infrastructure
Observable

A Millisecond responsive transient-control equipment to
support wide-area supervisory control system.

UEEE] A Innovative design to fit function/cost parameters

Control




Solutions

Cell
Controller

Real-time
Monitoring
and Control

Transient

Voltage &

Frequency
Stabilization

A Based on second-by-second monitoring

A Grid connected mode (import or export power)
Alsland mode i hybrid wind/CHP system

A Custom software on PC platform

A Industry standards (IEC61850,DNP3,ANSI,IEEE,ISO)
A Minimal changes to existing equipment
A Leverages industry-standard SCADA systems

A Synchronous Condenser

A Secondary Load Controller

A Master Synchronizer (Island-Grid)

A Tuned to renewable sources (wind turbines)




Cell Controller
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Substation Asset
Control Center Cell Controller(s) Controllers Controllers




