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What is a microgrid?

ADefinition:

! ANRdAzLI 2F AYUSND2YYySOUGSR f 21
resources (DERs) with cleatBfinedelectrical boundaries that

acts as a single controllable entity with respect to the grid.
Amicrogridcan connect and disconnect from the grid to enable it
to operate in both gricconnected orislan 2 R S ®§
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What is a microgrid?

AComponents and Features
Agroup ofinterconnected loads
Adistributed energy resources (DERS)
Aclearlydefinedelectrical boundaries
Aacts as asingle controllable entitwith respect to the grid.
Acanconnect and disconnefrom the grid
Aoperates in botlyrid-connected or islandhoded £
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What are the Objectives?

AEnergy Security/Energy Independence

AAbiIity to operate islanded from grid
Almproved ability to integrate renewable energy sources

Alncreased Energy Reliability and Resiliency

Alncreased Demand Side Energy Management Opportunities

APeak Demand Reduction
ATime of Use Shifting

Almproved grid resilience
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Case Study: Shetland Islands

AEnergy Resources = -
AFossil Fuels (North Sea, Shetland Bz ,
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Case Study: Shetland Islands

AEnergy Resources
ARenewable Energy (Winc
A2000-Present

ABurradalewind Farm
A3.68MW
AWorld Record Capacity Factor (57.9 in 2005)
AViking Wind Farm (PLANNED)
A370MW




Case Study: Shetland Islands

AEnergy Resources

ARenewable Energy (Tidal)
A2014Present

ANova Innovation 30
A30kw
A2 2 NI RQa CANRUO [/ 2YYo
AShetland Tidal Array (CONSTRUCTIO
A 100kW




Case Study: Shetland Islands

ALMW Battery Project, Shetland

APrimary Obijective

AAdd Energy Storage to Reduce Peak De
at Lerwick Power Station

ASecondary Obijectives

AReduction of power station fossil fuel
consumption

A Stability control
AProvision of ancillary services




Case Study: Shetland Islands

AProject Technical Approach
ABattery Plant

Battery System Configuration

Batteriesper RackpZ;

Rackger String k!

264
528VDC
12
3168

SystemPower 1MW,




SMS Power Conversion

System

Case Study: Shetland Islands
AProject Technical Approach ! %l”@ el
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Case Study: Shetland Islands

AProject Technical Approach
AMonitoring and Control Systems

Control Systems W s

SCADA
Active Network ManagementPlatform

Battery and PowerConversionSystemController
Locallnterface Controller

Battery ManagementMonitoring and ManagementSystem




Case Study: Shetland Islands

ABattery
Charging/Discharging
A3 discharge cycles/day
ACorresponding to shifts
ACharging off peak via
renewables




