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What is a microgrid?

ÅDefinition:

ά! ƎǊƻǳǇ ƻŦ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ƭƻŀŘǎ ŀƴŘ ŘƛǎǘǊƛōǳǘŜŘ ŜƴŜǊƎȅ 
resources (DERs) with clearlydefinedelectrical boundaries that 
acts as a single controllable entity with respect to the grid. 
A microgridcan connect and disconnect from the grid to enable it 
to operate in both grid-connected or island-ƳƻŘŜΦέ



What is a microgrid?

ÅComponents and Features
Ågroup of interconnected loads 

Ådistributed energy resources (DERs) 

Åclearlydefinedelectrical boundaries 

Åacts as a single controllable entity with respect to the grid. 

Åcan connect and disconnect from the grid

Åoperates in both grid-connected or island-modeΦέ



What are the Objectives?
ÅEnergy Security/Energy Independence

ÅAbility to operate islanded from grid

ÅImproved ability to integrate renewable energy sources

ÅIncreased Energy Reliability and Resiliency

ÅIncreased Demand Side Energy Management Opportunities
ÅPeak Demand Reduction

ÅTime of Use Shifting

ÅImproved grid resilience 



Case Study: Shetland Islands
ÅEnergy Resources
ÅFossil Fuels (North Sea, Shetland Basin)

Å1968-2008

Å8 Billion barrels of oil

ÅLanded at SullomVoe



Case Study: Shetland Islands

ÅEnergy Resources
ÅRenewable Energy (Wind)

Å2000-Present

ÅBurradaleWind Farm
Å3.68MW

ÅWorld Record Capacity Factor (57.9 in 2005)

ÅViking Wind Farm (PLANNED)
Å370MW



Case Study: Shetland Islands
ÅEnergy Resources
ÅRenewable Energy (Tidal)

Å2014-Present

ÅNova Innovation 30
Å30kW

Å²ƻǊƭŘΩǎ CƛǊǎǘ /ƻƳƳǳƴƛǘȅ ¢ƛŘŀƭ

ÅShetland Tidal Array (CONSTRUCTION)
Å100kW



Case Study: Shetland Islands
Å1MW Battery Project, Shetland
ÅPrimary Objective
ÅAdd Energy Storage to Reduce Peak Demand 

at Lerwick Power Station

ÅSecondary Objectives
ÅRenewable generation constraint avoidance

ÅReduction of power station fossil fuel 
consumption

ÅStability control 

ÅProvision of ancillary services 



Case Study: Shetland Islands

ÅProject Technical Approach
ÅBattery Plant 

Battery System Configuration

Batteriesper Rack 24

Racksper String 11

Cellsper String 264

NominalVoltage 528VDC

ParallelStrings 12

Totalcell count 3168

SystemPower 1MWAC

SystemEnergy 3MWh



Case Study: Shetland Islands

ÅProject Technical Approach
ÅPower Conversion

Power Infrastructure Data

TransformerRoom 11kVgridconnection

PowerConversionRoom 2x 500kWAC-DCconverters

BatteryRoom 1MW/3MWh VRLAstorage

Store Room Firesuppressionandspares



Case Study: Shetland Islands

ÅProject Technical Approach
ÅMonitoring and Control Systems

ControlSystems

SCADA

ActiveNetwork ManagementPlatform

BatteryandPowerConversionSystemController

LocalInterfaceController

BatteryManagementMonitoring andManagementSystem



Case Study: Shetland Islands

ÅBattery 
Charging/Discharging
Å3 discharge cycles/day

ÅCorresponding to shifts

ÅCharging off peak via 
renewables


