
Alberta Power Industry Course

September 2008

Contacts

David Butler

Power Courses Ltd

64 Chapala Heath SE
Calgary, Alberta

T2X 3P9

(403) 606 – 0973
dave.butler@shaw.ca

www.powercourses.ca

i



Copyright © Power Courses Ltd., 2008
No part of this document may be reproduced in any form without the written permission 

of Power Courses Ltd.

ii



Alberta Power Industry Course

Table of Contents

1. Basic Concepts.............................................................................................1
What is Electricity......................................................................................2
Uses of Electricity......................................................................................3
AC Frequency............................................................................................4
Three Phase..............................................................................................5
Transmission Voltages ­ AC vs DC...........................................................6
Transmission Voltages con’t.....................................................................7
Supply and Demand Must Balance...........................................................8
System Control Mechanism......................................................................9
Electricity Cannot be Stored....................................................................10
Conservation of Energy...........................................................................11
Kirchoff’s First Law..................................................................................12
How is Electricity Measured....................................................................13
Power Units of Measurement..................................................................14
System Load Profile................................................................................15
AESO Participants...................................................................................16
Alberta Generation Capacity...................................................................17
Generation Additions...............................................................................18

2. Industry Restructuring..................................................................................1
Why Restructure?.......................................................................................2
Industry Model Post­Restructuring.............................................................3
Role of Regulation for Wires......................................................................4
Market Design............................................................................................5
Definition of Market Power.........................................................................6
Two Types of Market Power......................................................................7
Alberta’s Market Design.............................................................................8
Power Purchase Arrangements.................................................................9
Unsold PPAs............................................................................................10
Key Participants in Alberta’s Market........................................................11

3. Generation Basics........................................................................................1
Components of Generation.......................................................................2
Generating Electricity................................................................................3
Generator Animation.................................................................................4
How Electricity is Generated.....................................................................5

iii



Heat Rate..................................................................................................6
Characteristics of Generation Technologies.............................................7

4. Coal Plants....................................................................................................1
Coal Fired Generation ..............................................................................2
Coal Plant Animation.................................................................................3
Coal Fired Plant.........................................................................................4
Coal Plant Video........................................................................................5
Keephills Coal Plant..................................................................................6
Genesee Coal Plant..................................................................................7
Drum Boiler Water Circulation...................................................................8

5. Gas Fired Plants............................................................................................1
Simple Cycle Generation...........................................................................2
Simple Cycle Power Plant.........................................................................3
LM6000 Gas Turbine.................................................................................4
Cogeneration.............................................................................................5
Combined Cycle........................................................................................6
Combined Cycle Power Plant...................................................................7
Natural Gas Fired Plant Video..................................................................8
3 Unit Combined Cycle Plant....................................................................9

6. Renewables...................................................................................................1
Wind Generator.........................................................................................2
Winder Generator Cutaway.......................................................................3
Wind Farm Video.......................................................................................4
Wind Project Characteristics.....................................................................5
Wind Technical Issues..............................................................................6
Capacity Duration Curve for Wind.............................................................7
Hydro Power Plant....................................................................................8
Hydro Plant Animation...............................................................................9
Hydro Generator Animation....................................................................10
Types of Hydro Projects..........................................................................11
Run of River – Manitoba Hydro, Kettle ...................................................12
Impoundment – Hoover Dam..................................................................13
Small Run of River Hydro........................................................................14
Range of Turbine Applications................................................................15
Propeller Turbine.....................................................................................16
Francis Turbine.......................................................................................17
Pelton Turbine.........................................................................................18
Not All Stream Flow is Usable.................................................................19
Biomass Technical Issues.......................................................................20
Green Tax Incentives .............................................................................21

iv



7. Transmission ................................................................................................1
What is Transmission................................................................................2
Transmission Statistics..............................................................................3
Transmission System................................................................................4
Transmission Support Structures..............................................................5
Transmission Support Structures con’t.....................................................6
Substation..................................................................................................7
Transformer...............................................................................................8
Typical Substation Transformer................................................................9
AESO’s Role in Transmission.................................................................10
The Importance of Interties.....................................................................11
Scheduling Imports and Exports.............................................................12
Transmission Planning............................................................................13
Transmission Planning con’t...................................................................14
Transmission Planning con’t...................................................................15
Transmission Costs.................................................................................16
Transmission Tariff..................................................................................17
Tariff Implications of Regulations............................................................18
Demand Transmission Service Tariff......................................................19
Transmission Losses...............................................................................20
Supply Transmission Service Tariff.........................................................21
Transmission Facility Owners.................................................................22
7 TFOs in Alberta....................................................................................23
Alberta’s Transmission Cost Recovery...................................................24
Goal of New Regulations.........................................................................25
Goal of New Regulations Con’t...............................................................26
Goal of New Regulations Con’t...............................................................27

8. Distribution ...................................................................................................1
What is Distribution....................................................................................2
Distribution.................................................................................................3
Distribution Transformer Pole....................................................................4

9. Overview of the Wholesale Market........................................................1
Alberta’s Wholesale Market.......................................................................2
Power Pool Operation...............................................................................3
Spot Market............................................................................................4/5
Alberta’s Spot Market................................................................................6
Regulated Generation and PPA Holders..................................................7
Independent Power Producers (IPPs).......................................................8
Imports and Exports..................................................................................9
How Spot Price is Determined (1)...........................................................10
How Spot Price is Determined (2)...........................................................11

v



How Spot Price is Deteremined (3).........................................................12
Generation Revenue...............................................................................13
AESO Supply and Demand.....................................................................14
AESO Supply and Demand.....................................................................15
Price Changes as Load Changes...........................................................16
Market Heat Rate....................................................................................17
AECO C vs. Pool Prices..........................................................................18
Why do Prices Spike?........................................................................19/20
Electricity Price Determinants............................................................21/23
Alberta’s Wholesale Market.....................................................................24
Marketers.................................................................................................25
Physical Bilateral Market.........................................................................26
How a Bilateral Contract Works..............................................................27
Physical Bilateral Contract (Direct Sales)...............................................28
Alberta’s Bilateral Market........................................................................29
Net Settlement Instructions (NSI).......................................................30/32
Watt­Ex Forward Market.........................................................................33
Watt­Ex Forward Transaction.................................................................34
Alberta’s Wholesale Market.....................................................................35
Financial Contracts ­ CFD.......................................................................36
Alberta’s Wholesale Market.....................................................................37
Ancillary Services Market........................................................................38
Dispatches and Directives.......................................................................39
System Shortfall......................................................................................40
Regulating Reserves...............................................................................41
Spinning Reserves..................................................................................42
Supplemental Reserves..........................................................................43
Active and Standby Reserves.................................................................44
Active Reserves......................................................................................45
Standby Reserves...................................................................................46
Ancillary Services Supply........................................................................47
Pricing of Ancillary Services....................................................................48
Pricing of Active Reserves......................................................................49
Revenue if Directed.................................................................................50
Regulating Reserve Revenue.................................................................51
Spinning Reserve Revenue....................................................................52
Supplemental Reserve Revenue............................................................53
Standby Reserve Pricing.........................................................................54
Standby Reserve Revenue.....................................................................55
Watt­Ex Ancillary Services Market..........................................................56
Watt­Ex Market Deadlines.......................................................................57

10. Overview of the Retail Market..............................................1
Alberta’s Retail Market....................................................................2

vi



Retailers.......................................................................................3
Responsibility of Retailers...............................................................4
Self-Retailers.................................................................................5
Regulated Retail Rates...................................................................6
Flow-through RRO.........................................................................7
Alberta’s Regulated Retail Rate........................................................8
Wires Owners................................................................................9
Wires Service Providers................................................................10
Retail Restructuring: ENMAX Example............................................11

11.  Alberta Market Structure.........................................................................1
Industry Structure.......................................................................................2
What Does the AESO Do?.........................................................................3
AESO Board...............................................................................................4
AESO Organizational Structure.................................................................5
Major Functions of the AESO.....................................................................6
Wholesale Energy Market..........................................................................7
Real­Time Electric System Operator.........................................................8
System Control Parameters.......................................................................9
System Reserves.....................................................................................10
Settlement................................................................................................11
Load Settlement.......................................................................................12
The AESO’s Role in Transmission...........................................................13
The Alberta Utilities Commission (AUC)..................................................14
Market Surveillance Administrator...........................................................15
MSA Monitoring Responsibilities.............................................................16
Undesirable Practices..............................................................................17
Balancing Pool.........................................................................................18

12.  Transacting with The AESO...................................................................1
How to Become a Pool Participant?..........................................................2
Eligible Participants...................................................................................3
Agents........................................................................................................4
Cost of Participating in the AESO.............................................................5
Digital Certificates......................................................................................6
Prudential Requirements........................................................................7/8
ISO Rules..................................................................................................9
Energy Market Timeline...........................................................................10
Bids and Offers........................................................................................11
Offers Price/Quantity Blocks...................................................................12
Long Lead Time Starts............................................................................13
Supply Offer.............................................................................................14
Mandatory Energy Restatements............................................................15
Energy Restatement Down.....................................................................16

vii



Mandatory Energy Restatement (b)........................................................17
Voluntary Price Restatements (T­2)........................................................18
Voluntary Price Restatement Example...................................................19
Offer Submission Screen...............................................................20
Bid Volumes................................................................................21
Forecast Information.....................................................................22
Energy Trading System (ETS)........................................................23
Contacting AESO During Interruption..............................................24
Dispatch Instructions.....................................................................25
Dispatch Content..........................................................................26
Marginal Unit Pricing.....................................................................27
Historical Information....................................................................28
Energy Market Settlement Dates................................................29/30
Late Payment and Default.............................................................31
Settlement Reports.......................................................................32
Net Settlement on Bills..................................................................33
Pool Statement Components..........................................................34
Transmission Must Run...........................................................................35

ACRONYMS AND GLOSSARY......................................................White sheets

viii


