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Emerging Trends

� Going from Centralized Generation to Decentralized Gen.

� Distributed Generation: Customer Owned Generation (DG, IPP, DER)

� High Penetration of DERs (Multiple DGs on a feeder, PV clusters, Wind 
farms, etc)

� Active Network: Community Energy Systems (Planned Island, Microgrid)
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� Further benefit from DG installation
� Linkage between local generation and local consumption

� Integrated and Distributed control:
� Localized controls

� High visibility into system

� Data/information flow control

� Capacity sharing:
� Maximize access to infrastructure

� Resources management (efficiency)

� Leadership and ownership

Why Microgrid and Community Energy Systems?
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Planned Islanding � Microgrids

� Two approaches for DG operation upon disconnection of 
the main grid:

� Current practice – Protection against islanding
� Disconnect DG subsequent to fault or any other switching 

event and loss of grid,

� Planned (intentional) islanding
� Supervised transitions to an island condition in order to allow 

DG continue operation and serve the local community load.

Planned: To avoid safety concerns and power quality issues
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Planned Islanding: Applications and Benefits

� Customer applications:

� Enhancing customer-based Reliability on extended power outages:

� Power outage due to faults on long single-supply feeders,

� Scheduled maintenance on substation or HV feeders,

� Reducing the system downtime for DG owners,

� Secure power supply for critical loads,

� Utility benefit:

� Manageable feeder restoration and maintenance schedules

� Opportunity to defer capital investments for reliability improvement

� Avoid fines on Power Quality indices: CAIDI, SAIDI, etc.

� Assist the grid restoration: less load upon feeder restoration, black-
start
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Examples: BC Hydro Rural Communities

� Two planned islanding 
systems already in operation:

� Serving Community Loads on 
long-rural feeders with single 
radial supplies

� Utilizing run-of-river hydro 
generation: Independent Power 
Producers (IPPs), single source

� Islanding operation may occur 3-
4 times per year on sustained 
outages (typically >6 hrs, a few 
cases of >12 hrs )
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Community requested back-up power during extended power outages in 
summer (forest fires)
IPP’s islanding capability was studied and equipped with additional 
devices/controllers to enable planned islanding
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Example: Customer-based Reliability Enhancement

� Outage on HV line

� Disconnection at substation

� IPP aims to ride through the outage and/or 
disconnect and then reconnect

� Sectionalizing the load if cannot pick up all

� Extend to other feeders
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2x3.6 MW
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Planned Islanding Assessment

� Feasibility of Planned Islanding:

� DG islanding capability

� Cyclic generation output (e.g.: water flow variability)

� DG output > the feeder peak load

� Planned islanding strategy

� Ride-through vs. black-start

� Significant reliability improvement

� CAIDI, SAIDI, etc.

� Power quality issues

� System upgrades and associated costs

� Operation and safety concerns and requirements at Control Center

� Special financial, commercial, or contractual considerations
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Reliability Enhancement

Reliability Indices

• Significant reliability performance improvement (25-50%),  
2008 v.s 2007

BC Hydro Feeder SAIDI SAIFI CAIDI

2008 3.77 5.05 0.75

2007 7.20 6.65 1.08

2006 34.16 8.87 3.85

2005 4.30 4.06 1.06
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Technical Requirements - Generation

� Load following capability

� Voltage and frequency controls

� Black-start capability (scheduled islanding)

� Capability to protect feeder and load upon faults

� Equipment upgrade and changes in control strategies

� Operating data/status telemetry
� Real-time communication to the Control Centre

� Operating data: kV, MW, MVARs, etc. 

� Generator and primary CB status

“Distribution Power Generator Islanding Guidelines”, BC Hydro, June 2006
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Technical Requirements - System

� Planned Islanding impact studies to determine changes in 
protection/operation requirements

� Proper feeder isolation and load sectionalizing prior to 
islanding

� Upgrade feeder equipment (fuses, switches, voltage 
regulators) to allow bi-directional power flow

� Adding re-synchronization capability and load transfer after 
feeder restoration

� Testing generator capability and islanding operation

“Distribution Power Generator Islanding Guidelines”, BC Hydro, June 2006
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� Planned islanding for systems with no DG or 
intermittent generation (PV & wind) 

� Utility-scale energy storage

� Demand-side management and load control

Advanced Planned Islanding Systems

Community Energy Systems
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Conclusions

� Advanced DG applications benefit customers and utilities

� Microgrids and Community Energy system are examples:
� Share load,

� Share feeder capacity

� Manage generation/load

� Planned (Intentional) Islanding is a step toward Microgrids

� Infrastructure enhancement is the key:
� Real-time communication

� Real-time control and operation
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Thanks

� Questions/Comments?

Contact: Farid Katiraei – Senior Advisor, Quanta Technology (Ph:647-330-7379)
fkatiraei@quanta-technology.com


