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Presentation Plan

A Introduction

A Guideline for planned islanding
o Draft Guideline Standard 1547.4

u BC Hydro Guideline June 2006 and project
experience

A Development of Simulation Tools and case
studies

A Remote Community Application Project
A Campus Microgrid Research Project

A Conclusion
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SYMPOSIUM ON MICROGRIDS
JUNE 23, 2006, MONT -TREMBLANT, QUEBEC, Canada
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2006 Participantion:
s e Canada (10), Japan (12),
@ USA (15), and EU (11)
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A Invitation to host Symposium in June

2010 in Vancouver, Canada
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Survey Questionaire

A Based on USDOE-CEC microgrid roadmap;

A Developed in 2006 to solicit comments from Symposium
participants on their research in Microgrids and their

observations regarding the n
In the iImplementation of this concept;

A Part 1 identifies current R&D activities and future priority
areas of the members; Part 2 questions on the difficulties
associated with distribution system planning and
Implementation.
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Approach to Close the Gap

- Five Main

Areas and 13 Study Topics (June 2006)
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Design Process

Planning Construction Operations
Distribution Utilities

Engineering Asset System

& Planning Management Operations

Planned Islanding

DR Island Functionality
Parallel operation
Transition
Island mode - type, strategy
Reconnection mode

Design and Integration
Type(s) of island(s)
Engineering considerations
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EPS Planning
Load flows
Protection planning
Define operating practices
DR settings

Y

Operatlonal and Management
Power dispatch
Communication and data

Y

exchange
Real-time operation
Duration of island
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IEEE P1547.4 - Draft Guideline on

Island Systems
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Case Study Scenarios
IEEE 1547.4/Draft

A Central dispatch control case studies
A Case Study 1: Emergency backup scenario
A Case Study 2: Load-relief scenario
A Case Study 3: Power-quality scenario

A Case Study 4: Multiple DR units on island and need distributed
control among them

A Distributed dispatch case studies
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Encourage Discussion from Project Leaders on Case
Studies and Microgrid Communicationi Us e Ca s

~ Microgrid disturbance
: Market Signal y

BC Hydro outage prompts BC Hydro intentionally Microgrid intentionally
automatic disconnection disconnects Microgrid disconnect from BC Hydro

Connection to P> Disconnection
Grid < from Grid

Microgrid automatically BC Hydro initiates Microgrid initiates
reconnects to BC Hydro Microgrid reconnection Reconnection to BC Hydro

~~Outage restoration ~_ " Outage restoration ~_ " Outage restoration ~~
Market signal / Market signal Market signal
\  Microgrid disturbance ~ / \_ Microgrid disturbance ~ / \  Microgrid disturbance
> resolves resolves T . resolves

BC Hydro outage Microgrid disturbance
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BC Hydro - Distribution Power
Generator Islanding Guidelines

i Published in June 2006

u PGs capable of following the load on tripping of the
substation feeder CB (ride-through)

u Generators with broader VAR control (power factor £0.8)
u Fast acting prime mover speed governor and exciters

o Inertia and controls to pick up dead-feeder load

u Black-start capability (scheduled islanding)

CanmetENERGY
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BC Hydro 1T Technical
requirements for Islanding

o PG with sufficient excitation current to allow fault
detection and protection coordination

o Dual overcurrent protection settings (for parallel and
Islanded operation)

u Capability to maintain power quality (Machines with large
Inrush current or cyclic loads)

u Operating data/status telemetry
AReal-time communication to the Control Centre
A Operating data: kV, MW, MVARS, etc.
AGenerator and primary CB status
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11 source: Jaime Peralta, Distribution Planning, BC Hydro, IEEE-PES, Calgary, Canada, July, 2009

I*I Natural Resources  Ressources naturelles

Canada Canada



BC Hydro Network System

ARequired upgrades and considerations:

1 Feeder load > PG MVA rating/output C Feeder sectionalization plan

Bi-directional line voltage regulators and fault detection elements
(CB, reclosers)

Voltage supervision at feeder substation CB (out-of-step closing)
Feeder reclosers upgrade

A Disable/delay reclosing function
A Upgrade from 10 hydraulic to 3a electronic

Out-of-step relay and CB interrupting duty
A PG plant or BCH substation CB

c:

c:

c:

c:
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BC Hydro Network System  (Cont.)

u Line fuses upgrade (replace/relocate/remove)

u Synchronizing-check relay at substation feeder CB
(Microgrids)

u PG real-time operating data/status at Control Centre and
Inter-operator communications

u Distribution Operating Order and PG commissioning
tests for both grid-connected and islanded mode

u System impact study for islanding operation

CanmetENERGY
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BC Hydro Islanding Project and
reliability improvement

Monthly Back-up Capacity and Feeder Peak Demand
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2008 3.77 5.05 0.75
2007 7.20 6.65 1.08
2006 34.16 8.87 3.85

2005 230 | 206 | 106 | CanmetENERGY
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Smart Energy Management
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Energy Profile Manager
New planning tools

cymE

INTERNATIONAL T&D

AMetered load and generator profiles
AMeter demand and network demand profiles CanmetENERGY
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