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Introduction to Ontarioôs Physical Markets 

AN IESO TRAINING PUBLICATION  

This guide has been prepared to assist in the IESO training of market participants and has been compiled from extracts 

from the maÙÒÌÛɯÙÜÓÌÚɯÖÙɯËÖÊÜÔÌÕÛÚɯ×ÖÚÛÌËɯÖÕɯÛÏÌɯÞÌÉɯÚÐÛÌɯÖÍɯ.ÕÛÈÙÐÖɀÚɯ(ÕËÌ×ÌÕËÌÕÛɯ$ÓÌÊÛÙÐÊÐÛàɯ2àÚÛÌÔɯ.×ÌÙÈÛÖÙȭɯ4ÚÌÙÚɯ

of this guide are reminded that they remain responsible for complying with all of their obligations under the market rules 

and associated policies, standards and procedures relating to the subject matter of this guide, even if such obligations are 

not specifically referred to herein. While every effort has been made to ensure the provisions of this guide are accurate 

and up to date, users must be aware that the specific provisions of the market rules or particular document shall govern.  
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1. Introduction  

This workbook explains the basic rules and processes for trading energy within Ontario. 

8ÖÜɯÞÐÓÓɯÓÌÈÙÕɯÏÖÞɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯÉÜàɯÈÕËɯÚÌÓÓɯÌÕÌÙÎàɯ×ÙÖËÜÊÛÚɯÐÕɯ.ÕÛÈÙÐÖɀÚɯ 

IESO-administered markets, how energy prices are set, and how we dispatch facilities to 

meet the demand for electricity.  

We begin with a discussion of: 

 Types of market participants  

 How participants offer to supply electricity or bid to buy electricity  

 Energy bids and offers 

Once we have explained bids and offers, we move on to: 

 How we determine the price of electricity in Ontario  

 How the amount of electr icity participants supply or consume is determined  

 How the physical limitations of the electricity system create the need for  

congestion management settlement credits (CMSC) 

3ÏÌɯÓÈÚÛɯÊÏÈ×ÛÌÙɯÌß×ÓÈÐÕÚɯÖ×ÌÙÈÛÐÕÎɯÙÌÚÌÙÝÌɯȹÐȭÌȭȮɯȿÚÛÈÕË-by' energy). 

We end witÏɯÈɯÚÌÊÛÐÖÕɯÓÐÚÛÐÕÎɯȿ ËËÐÛÐÖÕÈÓɯ(ÕÍÖÙÔÈÛÐÖÕɀȭɯ/ÓÌÈÚÌɯÙÌÍÌÙɯÛÖɯÛÏÐÚɯÚÌÊÛÐÖÕɯÍÖÙɯ

sources of in-depth explanations of some of the topics covered in this introductory 

workbook.  

Please note: this workbook deals only with energy sales and purchases within Ontario. 

For details on imports and exports, see the Interjurisdictional Energy Trading workbook, 

available on the Training  web pages.

http://www.ieso.ca/imoweb/pubs/training/Workbook_IJT.pdf
http://www.ieso.ca/imoweb/marketplaceTraining/training.asp
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1. Types of Market Participants 

.ÕÛÈÙÐÖɀÚɯ($2.ɯÈËÔÐÕÐÚÛÌÙÚɯÛÏÌɯÞÏÖÓÌÚÈÓÌɯÌÓÌÊÛÙÐÊÐÛàɯÔÈÙÒÌÛɯÈÕËɯdirects the operation of 

ÛÏÌɯÏÐÎÏɯÝÖÓÛÈÎÌɯÛÙÈÕÚÔÐÚÚÐÖÕɯÎÙÐËȭɯ(ÕɯÛÏÐÚɯËÖÊÜÔÌÕÛȮɯȿÞÌɀȮɯȿÜÚɀȮɯÈÕËɯȿÖÜÙɀɯÙÌÍÌÙɯÛÖɯÛÏÌɯ

IESO.  

3ÏÌɯÛÌÙÔɯȿÔÈÙÒÌÛɯ×ÈÙÛÐÊÐ×ÈÕÛɀɯnormally refers to any company participating in any of the  

IESO-administered markets, but for the purposes of this document , we use it to refer to 

those who participate in the energy and operating reserve markets. Also, ÛÏÌɯÛÌÙÔɯȿÎÙÐËɀɯ

refers to the IESO-controlled grid.  

Objectives  

After completing this section, you will be able to:  

 Identify the different types of participants in the physical markets  

 Distinguish between dispatchable and non -dispatchable participants  

1.1   Market Participants  

To become a market participant, you must register with us and pay an application fee. 

There may be additional registration requirements depending on which role you wish to 

play in the markets. You can have more than one market role. For example, your 

company could be both a generator and a wholesale seller. 

While companies may choose to participate in the markets, a company must become a 

market participant if it:  

 Has equipment directly connected to the grid . (Generally, a facility is directly 

connected if it is connected to the transmission system at the 50 kilovolt level or 

higher.) 

 Plans to convey electricity into, through or out of the grid.  

/ÈÙÛÐÊÐ×ÈÕÛÚɯÞÐÛÏɯ×ÏàÚÐÊÈÓɯÍÈÊÐÓÐÛÐÌÚɯÊÈÕɯÉÌɯÌÐÛÏÌÙɯËÐÙÌÊÛÓàɯÊÖÕÕÌÊÛÌËɯÖÙɯȿÌÔÉÌËËÌËɀȭɯ

Embedded participants are connected to the grid via a local distribut ion company 

(LDC).  

There are also participants who do not have any physical facilities, such as wholesalers 

(who import and export) and retailers . 
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1.2   Dispatchable vs. Non -dispatchable Participants  

We can classify participants by how they interact with us ɬ that is, whether they are 

ȿËÐÚ×ÈÛÊÏÈÉÓÌɀɯÖÙɯȿÕÖÕ-ËÐÚ×ÈÛÊÏÈÉÓÌɀȭɯ 

Dispatchable participants  

Dispatchable participants:  

 Submit bids and offers: 

 An offer tells us how much energy a supplier has to sell and what price they 

want to receive for it  

 A bid te lls us how much energy a consumer wants to purchase and what price 

they are willing to pay for it  

 Respond to dispatch instructions: 

 We use bids and offers, as well as transmission system information, to determine 

when and how much energy a dispatchable supplier should provide or a 

dispatchable consumer should consume.  

 We then send dispatch instructions to the participant indicating what their 

operating point should be. We determine dispatch instructions for each 5 -minute 

interval of the day, 24 hours a day, 365 days a year.  

Dispatchable generators provide most of the energy produced in Ontario. Most directly 

connected generators over 10 megawatts (MW) are dispatchable. A generator connected 

ÛÖɯÈɯËÐÚÛÙÐÉÜÛÐÖÕɯÚàÚÛÌÔɯȹÐȭÌȭȮɯÖÕÌɯÛÏÈÛɯÐÚɯȿÌÔÉÌËËÌËɀȺɯÊÈÕɯÈÓÚÖɯÊhoose to register as 

dispatchable. Nuclear, large natural gas, and hydro -electric facilities with storage and 

coal-fired  facilities are examples of dispatchable generators.  

Directly connected and embedded loads over 1 MW that can respond to five-minute 

dispatch can choose to be dispatchable.  

Dispatchable participants play an essential role in maintaining the reliability of the grid. 

Adjusting the operating point of dispatchable facilities is our primary method of 

ensuring the continuing balance between supply and demand , whil e respecting 

transmission security limits .  

Non -dispatchable participants  

Non-dispatchable participants do not provide bids and offers and do not receive 

dispatch instructions. Instead, they accept the market clearing price at the time they 

produce or consume energy, regardless of what the price is.  

Both generators and loads (consumers) can be non-dispatchable.  
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Non -dispatchable  generators 

There are two types of non-dispatchable generators: 

 Self -scheduling generators  submit schedules to us indicating the amount of energy 

they will be providing and when they will provide it. Then they follow their 

submitted schedules ɬ we do not send them dispatch instructions. In most cases, a 

generator must be rated between 1 and 10 MW to be classified as self-scheduling.  

 Intermittent generators  operate intermittently as a result of factors outside the 

Ö×ÌÙÈÛÖÙÚɀɯÊÖÕÛÙÖÓȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÛÏÌàɯÏÈÝÌɯÌÝÌÕɯÓÌÚÚɯÈÉÐÓÐÛàɯÛÖɯÒÕÖÞɯÐÕɯÈËÝÈÕÊÌɯÛÏÌɯ

amount of energy they will generate than self -schedulers do. Intermittent generators 

enter forecasts that estimate the energy they will provide and predict when they will 

be producing. Intermittent generators include wind and run -of-the-river hydro -

electric facilities. 

Non -dispatchable loads  

Non-dispatchable loads simply draw electricity from the grid as needed. They pay the 

wholesale market price for electricity at the time of consumption, regardless of what the 

price might be. We determine wholesale prices for non-dispatchable loads on an hourly 

basis.  

Examples of market participant s who are non-dispatchable loads include directly 

connected loads, embedded loads that choose to register in the wholesale market, and 

local distribution companies (LDCs). LDCs take electricity from the grid and deliver it 

di rectly to retail consumers at the correct voltage for their needs. Your local electricity 

utility is an example of a distributor.  

Non-dispatchable loads account for most of the energy consumed in Ontario.  

Transmitters  

Although they are not active partici pants in terms of the energy markets, transmitters 

are key market participants . They provid e the paths for energy to flow from producers 

to consumers and their actions have significant impact on reliability and the markets. 

Transmitters own and maintain th e equipment that makes up the grid , which physically 

connects generators and loads throughout the province and to other jurisdictions (e.g., 

Quebec and New York).  
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1.3  Market Participants Without Physical Facilities  

Many companies participate in the mar kets without having physical facilities that either 

produce or consume electricity.  

Wholesalers  

Wholesalers buy energy on the wholesale market, and sell energy and services to other 

Ontario -based market participants. They can also act as importers or exporters: 

 Importers bring energy into Ontario from one of our five neighbouring jurisdictions: 

Quebec, Manitoba, Michigan, Minnesota or New York  

 Exporters purchase energy in Ontario and export it into these neighbouring 

jurisdictions  

1.4   Energy Market Partic ipant Summary  

In the Ontario wholesale electricity market, there are:  

 Generators that are directly connected to the high voltage grid. 

 Transmission companies that own, operate and maintain the high voltage system. 

 Consumers who are directly connected to the high voltage grid.  

 Wholesale sellers who act as retailers or as importers and exporters. 

 Local distribution companies (LDCs) who take electricity from the high voltage grid, 

step it down to lower voltages, and then distribute it to retail customers . 

 Embedded generators and large consumers. These can choose to enter the wholesale 

market if they qualify (e.g., they must be at least 1 MW in size and install wholesale 

metering). Even if they do not become market participants, generators and large 

consumers within distributor networks are settled using the wholesale price.  
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1.5 Skill Check: Types of Market Participants  

1. Select the two correct statements:  

a) You can be a market participant even if you have no physical  

facilities. 

b) All market participants must  be directly connected to the grid. 

c) All companies with equipment that is directly connected to the grid must be 

market participants.  

d) A company may play only one role in the markets.  

 

2. Match the correct term from Column B to the statement in Column A  

      

 COLUMN A                                                                                                         COLUMN B  

 

__    1.  Supply most of the energy in Ontario 

__    2.  Account for most of the energy consumed in Ontario 

__    3.  Supply energy to retail customers 

__    4.  Own the equipment that makes up the IESO- controlled grid  

__    5.  Not directly connected to the grid  

__    6.  Must be able to adjust power consumption in response to 

our instructions  

__    7.  Submit forecasts of energy production to us 

__    8.  Your local electricity utility is an example of one 

__    9.  A windmill is an  example of one 

__    10. Consume electricity in much the same way you do at home 

 

a. Transmitters 

 

b. Distributors 

 

c. Dispatchable 

Generators 

 

d. Non-dispatchable 

Generators 

 

e. Dispatchable Loads 

 

f. Non-dispatchable 

Loads 

 

g. Embedded Facilities 
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Skill Check Answers  

1.  Select the two correct statements:  

a) You can be a market participant even if you have no physical facilities. V 

b) All market participants must be directly  connected to the grid. 

c) All companies with equipment that is directly connected to the grid must be 

market participants. V 

d) A company may play only one role in the markets.  

 

2.    Match the correct term from Column B to the statement in Column A  

      

 COLUMN A                                                                                                          COLUMN B  

 

   c      1.  Supply most of the energy in Ontario 

   f       2.  Account for  most of the energy consumed in Ontario 

   b      3.  Supply energy to retail customers 

   a      4.  Own the equipment that makes up the IESO- controlled  

                grid   

   g      5.  Not directly connected to the grid  

   e, c   6.  Must be able to adjust power consumption in response to 

       our instructions  

   d      7.  Submit forecasts of energy production to the IESO 

   b      8.  Your local electricity utility is an example of one  

   d      9.  A windmill is an example of one  

   f    10.  Consume electricity in much the same way you do at 

      home 

 

 
 

a. Transmitter 

 

b. Distributors 

 

c. Dispatchable 

Generators 

 

d. Non-dispatchable 

Generators 

 

e. Dispatchable Loads 

 

f. Non-dispatchable 

Loads 

 

g. Embedded Facilities 
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2. Bids and Offers: The Basis for Determining Market Prices 

Bids and offers include informatio n we use to: 

 Calculate prices  

 Determine dispatch instructions  

Objectives  

After you have completed this section, you will be able to:  

 Explain the three main pieces of information included in a bid or offer  

2.1 Bids and Offers in the Ontario  Real - time Energy Market  

Dispatchable market participants submit energy bids and offers.  

 Dispatchable generators submit offers to sell energy  

 Dispatchable loads submit bids to buy energy   

Market participants enter bids and offers via the Energy Market Graphical User Interface 

Workspace in hourly blocks. Collectively, all information included in a bid or offer is 

referred to as ȿËÐÚ×ÈÛÊÏɯËÈÛÈȭɀɯ#ÐÚ×ÈÛÊÏɯËÈÛÈɯÐÕÊÓÜËÌÚɯÛÏÙÌÌɯÔÈÐÕɯÌÓÌÔÌÕÛÚɯɬ 

×ÙÐÊÌɤØÜÈÕÛÐÛàɯ×ÈÐÙÚȮɯÙÈÔ×ɯÙÈÛÌÚȮɯÈÕËɯÛÏÌɯÍÈÊÐÓÐÛàɀÚɯȿ1ÌÚÖÜÙÊÌɯ(#ɀȭɯ 

Price /Quanti ty Pairs  

Price/quantity pairs indicate:  

 The minimum price a generator will accept for producing a quantity of energy  

 The maximum price a load is willing to pay for a quantity of energy  

For example: 

 A generator might want to sell 100 MW of energy if the price is $35 or higher. In that 

case, they would enter a price/quantity pair of (35,100). 

 A load might want to buy 50 MW of energy if the price is $1900 or less. In this case, 

their price/quantity pair would be entered as (1900,50). 

Participants may includ e up to 20 price/quantity pairs within a single energy bid or 

offer. For example: 

Generator A is willing to provide:  

 Up to 20 MW of electricity if the price is between $20 and $25 

 Up to 40 MW if the price is between $25 and $30 

 Up to 60 MW if the price is between $30 and $35 

 Up to 80 MW if the price is above $35 
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Load A will consume : 

 Up to 100 MW if the price is no higher than $30 

 Up to 200 MW if the price is no higher than  $25  

 Up to 300 MW if the price is no higher than  $15  

 

 

 

 

 

 

 

 

 

 

 

 

Multiple price/quantity pairs allow the participant to reflect their variable costs 

(generator) or benefits (load) at different dispatch levels.  

Ramp Rates  

Ramp rates are also part of dispatch data. Ramp rates tell us: 

 How quickly a generator can increase or decrease the amount of energy it is 

producing  

 How quickly a load can increase or decrease the amount of energy it is using  

We will not dispatch a facility to move faster than its submitted ramp rate.  

Ramp rates are submitted using megawatt breakpoints; each breakpoint represents the 

ÓÌÝÌÓɯÈÛɯÞÏÐÊÏɯÛÏÌÙÌɯÐÚɯÈɯÊÏÈÕÎÌɯÐÕɯÛÏÌɯÍÈÊÐÓÐÛàɀÚɯÙÈÔ×ÐÕÎɯÊÈ×ÈÉÐÓÐÛàȭɯ3ÏÌɯÍÖÙÔÈÛɯÐÚɯ

(breakpoint, ramp rate up, ramp rate down). The breakpoints do not have to align with 

price changes in the price-quantity pairs.   
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For example, submitting the ramp rate (70,3,6),(120,4,8) tells us the facility can: 

 Ramp up in the range from 0 to 70 MW at 3 megawatts per minute and ramp down  

in the range from 70 to 0 MW at 6 megawatts per minute.  

 Ramp up in the range from 70 MW to 120 MW at 4 megawatts per minute and ramp 

down in the range from 120 to 70 MW at 8 megawatts per minute.  

Each energy bid or offer can include up to five sets of ramp rates. This allows 

dispatchable facilities to ensure that their dispatch instructions reflect t ÏÌɯÍÈÊÐÓÐÛàɀÚɯÈÊÛÜÈÓɯ

ramp capability.  

Resource ID  

We assign a Resource ID to each physical facility that registers in the market. The 

Resource ID is a unique reference that identifies where the facility connects to the grid.  

 Entering a Resource ID with an offer tells us where the supplied energy will enter 

the grid.  

 For a load, the Resource ID tells us where the energy will be withdrawn  

This location information is used in our model of the grid and allows us to evaluate the 

impact of an injection or withdrawal by the facility. This influences what dispatch 

instructions we will send the facility.  
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2.2   Skill Check: Bids and Offers  

1. Which of the following is not dispatch data:  

a) Price/quantity pairs  

b) Outage schedules 

c)    Ramp rates 

d) Resource ID 

2. If a generator submits a ramp rate of (60,4,6), what does it tell us? 

a) The facility can ramp from 0 MW of generation to 60 MW in 4 minutes and ramp 

down to 0 MW from 60 MW in 6 minutes.  

 

b) The facility can ramp from 0 MW of  generation to 60 MW at a rate of 4 MW per  

5-minute interval and ramp down to 0 MW from 60 MW at a rate of 6 MW per  

5-minute interval  

 

c)    The facility can ramp from 0 MW of generation to 60 MW at a rate of 4 MW per 

minute and ramp down to 0 MW from 60 MW  at a rate of 6 MW per minute 

 

3. True or False: 

 

Market participants can submit up to 20 price -quantity pairs for each hour. This 

allows participants to adjust energy consumption or production based on the price 

of electricity.  
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Skill Check Answers  

 

1. Which of the following is not dispatch data:  

a) Price/quantity pairs  

b) Outage schedules V 

c)    Ramp rates 

d) Resource ID 

 

2. If a generator submits a ramp rate of (60,4,6), what does it tell us? 

a) The facility can ramp from 0 MW of generation to 60 MW in 4 minut es and ramp 

down to 0 MW from 60 MW in 6 minutes.  

 

b) The facility can ramp from 0 MW of generation to 60 MW at a rate of 4 MW per  

5- minute interval and ramp down to 0 MW from 60 MW at a rate of 6 MW per  

5-minute interval  

 

c)    The facility can ramp from 0 MW of generation to 60 MW at a rate of 4 MW per 

minute and ramp down to 0 MW from 60 MW at a rate of 6 MW per minute V 

 

 

3. True V or False: 

 

Market participants can submit up to 20 price -quantity pairs for each hour. This 

allows participants to adjust energy consumption or production based on the price 

of electricity.  

 

 

 

 

 

 

 

 

 



                                                                                  3. Determining the Market Clearing Price  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 14                              

                                                                                                      Public                                                                                

3. Determining the Market Clearing Price 

So far, we have discussed bids and offers. The next step is to look at what we do with 

this dispatch data. This chapter explains the basic concepts behind how we determine 

the market clearing price. A later chapter will look at how we determine the operating 

ÐÕÚÛÙÜÊÛÐÖÕÚɯÞÌɯÚÌÕËɯÛÖɯËÐÚ×ÈÛÊÏÈÉÓÌɯ×ÈÙÛÐÊÐ×ÈÕÛÚɯȹÐȭÌȭȮɯȿËÐÚ×ÈÛÊÏɯÐÕÚÛÙÜÊÛÐÖÕÚɀȺȭ 

Objectives  

After you have completed this section, you will be able to:  

 Determine the market clearing price for an interval, given the bids, offers and 

demand 

 Identify components of supply and demand in Ontario  

3.1  Determining the Market Clearing Price (MCP)  

In a competitive market, the price of a product is based on supply and demand:  

 The quantity demanded tends to increase as the price drops 

 The quantity pro duced tends to increase as the price increases 

 The price tends to be stable when it provides enough incentive to produce the 

quantity demanded  

 

 

 

 

 

 

 

 

 

 

 

In the case of electricity, some forms of generation have higher fuel costs than others. If 

the price of electricity does not cover the cost of the fuel used to produce the electricity, 

the company might be better off not running their plant. And, if the price of electricity is 

high, consumer demand should fall through measures such as conservation and load 

shifting.  



                                                                                  3. Determining the Market Clearing Price  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 15                              

                                                                                                      Public                                                                                

The dispatch algorithm  

Once market participants have submitted their bids and offers, we take this information 

ÈÕËɯÙÜÕɯÐÛɯÛÏÙÖÜÎÏɯÈÕɯÖ×ÛÐÔÐáÈÛÐÖÕɯ×ÙÖÎÙÈÔɯÙÌÍÌÙÙÌËɯÛÖɯÈÚɯÛÏÌɯȿËÐÚ×ÈÛÊÏɯÈÓÎÖÙÐÛÏÔɀȭɯ3ÏÌɯ

dispatch algorithm determines the settlement price and dispatch instructions to meet 

demand for each 5-minute interval of every day.  

The dispatch algorithm must consider many factors. Some are provided by market 

participants (like bids and offers), and some are provided by us (like a model of the 

transmission system). 

The dispatch algorithm is run in two modes:  

Unconstrained Mode  Constrained Mode  

Ignores most physical limitations of the 

system inside Ontario 

Considers all physical limitations of the 

system 

/ÙÖËÜÊÌÚɯÚÌÛÛÓÌÔÌÕÛɯ×ÙÐÊÌÚɯÈÕËɯȿÔÈÙÒÌÛɯ

ÚÊÏÌËÜÓÌÚɀ 

Produces dispatch instructions and 

ÐÕÍÖÙÔÈÛÐÖÕÈÓɯȿÚÏÈËÖÞɯ×ÙÐÊÌÚɀ 

 

Each of these modes has two outputs. We will discuss these outputs through much of 

the rest of this document.  
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The Unconstrained Mode and Price Setting  

One of outputs of the unconstrained mode is the 5-minute market clearing price (MCP) 

for electricity within Ontario. This price is the same throughout the province.  

To calculate a uniform price, the unconstrained mode ignores the existence of a 

transmission system inside Ontario. It assumes that all Ontario load and generation are 

located at the exact same point on the grid. This allows it to develop a market clearing 

price that is the same for all load and generation throughout the province because it 

ignores the losses or other restrictions that can cause prices to differ from location to 

location on the grid.  
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+ÌÛɀÚɯÓÖÖÒɯÈÛɯÈɯÉÈÚÐÊɯÌßÈÔ×ÓÌɯÖÍɯÏÖÞɯÛÏÌɯÜÕÊÖÕÚÛÙÈÐÕÌËɯÔÖËÌɯÞÖÙÒÚȭɯ ÚÚÜÔÌɯÛÏÈÛȯ 

 There are two regions in the market. 

 In Region 1, Generator 1 offers 100 MW if the price if $15 or higher and Generator B 

offers 100 MW if the price is $20 or higher. 

 190 MW of load is located in Region 2. Also in Region 2 is Generator 3, which offers 

100 MW if the price is $25 or higher. 

To determine the market clearing price, the unconstrained mode stacks these offers from 

least expensive to most expensive. It then determines the demand: 190 MW in this 

example. The market clearing price would be set at $20 because there is 190 MW of 

supply priced at or below $20. 
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                                                                                  3. Determining the Market Clearing Price  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 19                              

                                                                                                      Public                                                                                

In this example, the transmission line between the two regions was capable of carrying 

all of the energy from Region 1 to Region 2. Would the market clearing price be different 

if the transmission line were restricted to a maximum flow of 150 MW?  

The answer is: No, it would not be different, because the unconstrained mode of the 

algorithm does not recognize transmission limits inside Ontario.  

3.2  Non -dispatchable Loads and Generators  

Dispatchable facilities place bids and offers that indicate the price they are willing to pay 

or receive for electricity. We then instruct these facilities where to operate. 

Non-dispatchable facilities are different. They set their own generation or consumption 

level just the way you control electricity consumption in your home. This means that a 

non-dispatchable loads agrees to pay the market price for electricity consumed, no 

matter what that price is. Similarly, a non -dispatchable generator agrees to accept the 

market price for the electricity that it generates, no matter what the price is.  

Although non -dispatchable supply and load do not provide price information, they do 

have an impact on price as we will explain in the next section. 



                                                                                  3. Determining the Market Clearing Price  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 20                              

                                                                                                      Public                                                                                

3.3  Components of Supply and Demand  

Dispatchable generators are not the only suppliers of energy. Self-scheduling and 

intermittent generators and imports also play a role.  

Self-scheduling and ÐÕÛÌÙÔÐÛÛÌÕÛɯÎÌÕÌÙÈÛÖÙÚɯÈÙÌɯȿ×ÙÐÊÌɯÛÈÒÌÙÚɀɯÉÌÊÈÜÚÌɯÛÏÌàɯÈÊÊÌ×Ûɯ

whatever the prevailing price is at the time they generate , no matter how low. This 

makes them the least expensive available supply. Therefore, we use electricity available 

from these sources first, as a block, before we consider energy available from 

dispatchable facilities. 

Imports are supply that is scheduled to enter the province from another jurisdiction. 

Due to scheduling protocols , they are scheduled hour-ahead. Therefore, in real-time 

operation, for any given hour, imports are fixed. This means that they are scheduled to 

flow for the entire hour regardless of the price. As a result, they are treated like non -

dispatchable generation in real-time, i.e., must-take megawatts. (For more information 

on imports and exports, see the Interjurisdictional Energy Trading workbook, available in 

the Training  web pages.) 

Offers from dispatchable generators provide the only variable resources in the supply 

stack available to the dispatch algorithm.  

 

 

 

 

http://www.ieso.ca/imoweb/pubs/training/Workbook_IJT.pdf
http://www.ieso.ca/imoweb/marketplaceTraining/training_overview.asp
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Demand is also made up of several components. It includes: 

 Bids from dispatchable loads. 

 Non-dispatchable load. 

 Exports ɬ like imports, exports are fixed within the hour time window.  

 Losses that occur when moving electricity through the province. These must be 

made up by ensuring that slightly more energy is supplied than the other forms of 

demand will co nsume. 

 Exports, non-dispatchable loads, and losses act as a fixed load that the dispatch 

algorithm must serve. Bids from dispatchable loads provide the only variable 

resources in the demand stack available to the dispatch algorithm. 
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The 5-minu te MCP is set based on where these two curves intersect. 
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3.4  Prices: 5 -Minute MCP vs. HOEP  

Dispatchable facilities  

Dispatchable facilities are expected to respond to dispatch instructions that are 

determined every five minutes. The market clearing pric e (MCP) used for dispatchable 

facilities is set every five minutes, matching each dispatch interval.  

Non -dispatchable facilities  

Non-ËÐÚ×ÈÛÊÏÈÉÓÌɯÍÈÊÐÓÐÛÐÌÚɯÈÙÌɯËÐÍÍÌÙÌÕÛȭɯ3ÏÌàɯÈÙÌɯȿ×ÙÐÊÌɯÛÈÒÌÙÚɀȭɯ3ÏÌàɯÚÌÛɯÛÏÌÐÙɯÖÞÕɯ

generation or demand levels without dis patch instructions.  

Non-dispatchable facilities are paid for their production or pay for their consumption 

based on the Hourly Ontario Energy Price (HOEP). This price is the average of the 

twelve five -minute prices during the hour.  
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3.5  Skill  Check: Determining the Market Clearing Price  

For the following examples, determine the market clearing price:  

Exercise 1:  

Gen X offers up to 125 MW if the price is $20 or higher  

Gen Y offers up to 100 MW if the price is $25 or higher 

Gen Z offers up to 75 MW if the price is $15 or higher  

Load A is a non-dispatchable load consuming 150 MW 

 

Exercise 2: 

Gen X offers up to 75 MW if the price is $28 or higher 

Gen Y offers up to 75 MW if the price is $18 or higher 

Gen Z offers up to 150 MW if the price is $25 or higher  

Load A is a non-dispatchable load consuming 250 MW 

 

Exercise 3: 

Gen X offers up to 125 MW if the price is $20 or higher 

Gen Y offers up to 80 MW is the price is $30 or higher 

Gen Z offers up to 150 MW if the pri ce is $25 or higher, and up to 200 MW if the price is 

$30 or higher 

Load A is a non-dispatchable load consuming 150 MW 

Load B will consume up to 75 MW if the price is $25 or less 

Load C will consume 125 MW is the price is $20 or less 
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Skill Check: Answers  

Exercise 1:  

Gen X offers 125 MW at $20  

Gen Y offers 100 MW at $25  

Gen Z offers 75 MW at $15   

Load A will consume 150 MW, no matter what the price is  

Answer:  Market clearing price is $20  

 

Exercise 2: 

Gen X offers 75 MW at $28  

Gen Y offers 75 MW at $18  

Gen Z offers 150 MW at $25   

Load A will consume 250 MW, no matter what the price is  

Answer:  Market clearing price is $28  

 

Exercise 3: 

Gen X offers up to 125 MW if the price is $20 or higher 

Gen Y offers up to 80 MW is the price is $30 or higher 

Gen Z offers up to 150 MW if the price is $25 or higher, and up to 200 MW if the price is 

$30 or higher 

Load A is a non-dispatchable load consuming 150 MW 

Load B will consume up to 75 MW if the price is $25 or less 

Load C will consume 125 MW is the price is $20 or less 

Answer:  Market clearing price is $25  
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4. Market Schedules 

In addition to determining price, the unconstrained mode of the algorithm also 

ËÌÛÌÙÔÐÕÌÚɯȿÔÈÙÒÌÛɯÚÊÏÌËÜÓÌÚɀȭɯ 

 

Objectives  

After you have completed this section, you will be able to define a market schedule.  

4.1  What is a Market Schedule  

 ɯÍÈÊÐÓÐÛàɀÚɯÔÈÙÒÌÛɯÚÊÏÌËÜÓÌɯÐÚɯÏÖÞɯÛÏÌɯÜÕÊÖÕÚÛÙÈÐÕÌËɯÔÖËÌɯÖÍɯÛÏÌɯËÐÚ×ÈÛÊÏɯÈÓÎÖÙÐÛÏÔɯ

would have dispatched the facility ɬ think  of it as a purely economic solution based on 

bids and offers. (Recall that the unconstrained mode ignores most physical limitati ons 

on the grid.)  
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+ÌÛɀÚɯÓÖÖÒɯÈÛɯÛÏÌɯ×ÙÐÊÌ-setting example from above. In this example, the unconstrained 

mode stacked the offers from least expensive to most expensive, and determined that the 

market clearing price would be $20. 

 

What would the genÌÙÈÛÖÙɀÚɯÔÈÙÒÌÛɯÚÊÏÌËÜÓÌɯÉÌȳ 

 Generator 1 had the most economical offer at $15. With a market clearing price of 

ȜƖƔȮɯ&ÌÕÌÙÈÛÖÙɯƕɀÚɯÔÈÙÒÌÛɯÚÊÏÌËÜÓÌɯÞÖÜÓËɯÉÌɯƕƔƔɯ,6ɯɬ all that it offered.  

 Generator 2 had the next most economical offer. Demand fell part way across 

&ÌÕÌÙÈÛÖÙÚɯƖɀÚɯÖÍÍÌÙȭɯ3ÏÌÙÌÍÖÙÌȮɯ&ÌÕÌÙÈÛÖÙɯƖɯÞÖÜÓËɯÏÈÝÌɯÈɯÔÈÙÒÌÛɯÚÊÏÌËÜÓÌɯÖÍɯ 

90 MW. 

 !ÌÊÈÜÚÌɯ&ÌÕÌÙÈÛÖÙɯƗɀÚɯȜƖƙɯÖÍÍÌÙɯÓÐÌÚɯÌÕÛÐÙÌÓàɯÈÉÖÝÌɯÛÏÌɯÔÈÙÒÌÛɯÊÓÌÈÙÐÕÎɯ×ÙÐÊÌȮɯÐÛɯÞÖÜÓËɯ

have a market schedule of 0 MW. 
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Market schedules can be different from actual dispatch schedules, as we will discuss in 

ÛÏÌɯÕÌßÛɯÊÏÈ×ÛÌÙȭɯ3ÏÐÚɯËÐÍÍÌÙÌÕÊÌɯÊÈÕɯÈÍÍÌÊÛɯÈɯÍÈÊÐÓÐÛàɀÚɯÌÊÖÕÖÔÐÊÚȭɯ6ÌɯÞÐÓÓɯËÐÚÊÜÚÚɯÛÏÐÚɯÐÕɯ

Chapter 6 Congestion Management Settlement Credits. 
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4.2  Skill Check: Market Schedules  

For the following examples, det ermine the market schedules for the dispatchable 

facilities. 

Exercise 1: 

Gen A offers 110 MW at $25 

Gen B offers 50 MW at $35 

Gen C offers 25 MW at $15 

Load A is a non-dispatchable load consuming 150 MW 

 

Exercise 2: 

Gen X offers 130 MW at $15 

Gen Y offers 75 MW at $20 

Gen Z offers 100 MW at $17 

Load A is a non-dispatchable load consuming 200 MW 

 

Exercise 3: 

Gen X offers up to 125 MW if the price is $20 or higher 

Gen Y offers up to 80 MW if the price is $30 or higher 

Gen Z offers up to 150 MW if the price i s $25 or higher, and up to 200 MW if the price is 

$30 or higher 

Load A is a non-dispatchable load consuming 150 MW 

Load B will consume up to 75 MW if the price is $25 or less 

Load C will consume 125 MW if the price is $20 or less 
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Skill Check: Answer s 

For the following examples from Section 3, determine the market schedule for the 

dispatchable facilities: 

Exercise 1: 

Gen A offers 110 MW at $25 

Gen B offers 50 MW at $35 

Gen C offers 25 MW at $15 

Load A is a non-dispatchable load consuming 150 MW 

Market  schedules: 

Gen A = 110 MW 

Gen C = 25 MW 

Gen B = 15 MW 

 

Exercise 2: 

Gen X offers 130 MW at $15 

Gen Y offers 75 MW at $20 

Gen Z offers 100 MW at $17 

Load A is a non-dispatchable load consuming 200 MW 

Market schedules:  

Gen X = 130 MW 

Gen Y= 0 MW 

Gen Z = 70 MW  
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Exercise 3: 

Gen X offers up to 125 MW if the price is $20 or higher 

Gen Y offers up to 80 MW if the price is $30 or higher 

Gen Z offers up to 150 MW if the price is $25 or higher, and up to 200 MW if the price is 

$30 or higher 

Load A is a non-dispatchable load consuming 150 MW 

Load B will consume up to 75 MW if the price is $25 or less 

Load C will consume 125 MW if the price is $20 or less 

Market schedules:  

Gen X = 125 MW 

Gen Y = 0 MW 

Gen Z = 100 MW 

Load B = 75 MW 

Load C = O MW  
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5. Determining Dispatch Instructions  

Now that we have discussed the concepts behind determining the electricit y price and 

market schedules, we can examine how dispatchable participants receive their dispatch 

instructions. These dispatch instructions take into account both economics and physical 

limitations .  

Objectives  

After you  have completed this section, you wi ll be able to: 

 Identify types of physical limitations that impact dispatch instructions  

 Determine dispatch instructions, given supply, demand, and system conditions  

5.1  The Constrained Mode of the Dispatch Algorithm  

As we have seen, the unconstrained mode of the dispatch algorithm ignores physical 

limitations of the electricity system when it determines prices and market schedules.  

While we can use this method to determine market economics, we cannot use it when 

deciding how to dispatch facilities. We mus t consider the actual physical characteristics 

of the grid , or else system reliability will be compromised.  
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We use the constrained mode of the algorithm to determine dispatch instructions 

because it considers both economics and system limitations. Initially, it stacks offers and 

bids economically. It then determines whether or not it can dispatch the facilities in 

economic order and still respect system limitations. The limitations considered are:  

 Losses associated with moving electricity through the system 

 Limitations on how much electricity can be moved through the transmission lines, 

while respecting security limits  

 The ability of facilities to change their operating point (i.e., their ramp rate)  

We can illustrate how the constrained mode determines dispatch instructions with some 

examples. 

Impact of losses on dispatch instructions  

Assume a simple case with only two suppliers and one load in the market.  

 In Hamilton, there is a 100 MW load  

 A generator in Thunder offers 150 MW if the price is $15 or greater 

 The generator in Mississauga offers 150 MW if the price is $18 or more 

Recall that the market clearing price ignores losses. In this example, the market clearing 

price is $15 because the Thunder Bay supplier can provide enough electricity to satisfy 

the entire load. 



                                                                                         5. Determining Dispatch Instructions  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 34                              

                                                                                                      Public                                                                                

But does it make sense to actually have Thunder Bay supply the electricity? For 

illustrative purposes, we assume a 30 MW loss for energy travelling from Thunder Bay 

to Hamilton. This mean s that the generator must input 130 MW at Thunder Bay to have 

100 MW actually reach the load. The combined cost to serve the load and to overcome 

losses would be: 

130 MW x $15 = $1950 

Assume that to get energy from Mississauga to Hamilton involves a loss of only 1 MW. 

The total cost to have the Mississauga supplier serve the load would be: 

101 MW x $18 = $1818 

Because getting the energy from Mississauga is so much less expensive, we will: 

 Determine the MCP at $15, based on the unconstrained algorithm, which does not 

recognize system losses 

 Dispatch Mississauga to generate 101 MW 

 Pay Mississauga $15 per MW for the energy. They will also receive another $3/MW 

through a congestion management settlement credit  (covered in Chapter 6) 

Because the Thunder Bay offer price is the same as the MCP, they are indifferent to 

whether or not they operate , because they would  see no profit over and above their costs 

(at a market clearing price of $15). 

Impact of transmission limits on dispatch instructions  

+ÌÛɀÚɯÓÖÖÒɯÈÛɯÈÕɯÌßÈmple of how transmission limits impact dispatch instructions.  

This is the same example used earlier to discuss setting the market clearing price. This 

time, though, the transmission lines linking the two regions can carry only 150  MW.  

 Generator 1 has the least expensive offer at $15. Therefore, we would dispatch 

Generator 1 to provide all 100 MW that it offered. That leaves 50 MW of available 

transmission capacity between the regions.  

 Generator 2 has the next most economical offer. Therefore, we would want to cover 

the remaining 90 MW of load. Dispatching it this way, though, would compromise 

reliability because there is insufficient transmission line capacity. We would dispatch 

Generator 2 to 50 MW to respect the transmission line limit.  

 That gives us 150 MW flowing from Region 1 to Region 2. We have to meet all  

190 MW of load, however as it is non-dispatchable. Therefore, we would dispatch 

Generator 3 to 40 MW to serve the remaining demand. 
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The impact of ramp rates on dispatch  

Facilities cannot adjust their electricity production or consumption instantly. For 

example, a generator requires time to move from 100 to 200 MW of output. Conversely, 

it would need time to reduce its output from 200 MW back down to 100 MW.  

When the algorithm creates dispatch instructions, it takes into account the current 

operating point of the facility and the rate of change that the facility can achieve, as 

indicated by the ramp rates submitted as part of the bid or offer.  

The ramp rate creates a range of possible dispatches for a facility. For example, assume 

that a generator offers 100 MW with a ramp rate of 2 MW/minute up and 3 MW/minute 

down. This means that it can increase its output by 10 MW or decrease its output by 15 

MW during a 5 -minute dispatch interval.  
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If this generator is currently producing 75 MW, it can increase its output to 85 MW or 

decrease its output to 60 MW during the next 5-minute interval. We would not dispatch 

it outside of this range, because doing so would compromise the unit and harm 

reliability.  

Shadow Prices  

The constrained mode has another output in addition to dispatch instructions - shadow 

prices. Shadow prices are the cost of energy at each injection and withdrawal point in 

Ontario. We produce shadow prices for informational purposes only.  

Participants are paid and charged using the unconstrained price as explained above. We 

do not settle participants using shadow prices. Instead, shadow prices reflect how a 

participant was actually dispatched because these prices include the effects of losses, 

ramp rates and transmission congestion at their location . This means that if the shadow 

×ÙÐÊÌɯÈÛɯÈɯÎÌÕÌÙÈÛÖÙɀÚɯÓÖÊÈÛÐÖÕɯÞÈÚȯ 

 Higher than their offer price, they were dispatched on  

 Lower that their offer, they were dispatched off  

 Equal to their offer, they  were partially dispatched on  

Dispatchable participants can use this information to adjust their bidding or offering 

ÚÛÙÈÛÌÎàȭɯ2ÏÈËÖÞɯ×ÙÐÊÌÚɯÈÙÌɯ×ÜÉÓÐÚÏÌËɯÖÕɯÖÜÙɯȿÍÛ×ɀɯÞÌÉɯ×ÈÎÌȮɯÞÏÐÊÏɯàÖÜɯÊÈÕɯÈÊÊÌÚÚɯÝÐÈɯÈɯ

link from our Market Data page.  
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Constrained Mode  Summary  

The constrained mode of the algorithm takes into account all the physical limitations of 

the system ɬ including losses, transmission limitations and ramp rates ɬ when creating 

dispatch instructions. It also produces informational shadow prices.  

The constrained mode considers economics; as far as possible, it dispatches resources in 

order, from least to most expensive. However, it will not violate the reliability of the grid 

by ignoring the physical limitations of the system  or ramp rates of the dispatchable 

resources. This means that two generators offering electricity at the same price can be 

dispatched differently depending on the effects of these physical limitations.  

5.2   Dispatch Instructions  

The constrained mode of the dispatch algorithm det ermines dispatch instructions for 

every 5-minute interval. They are sent at the start of an interval and indicate the energy 

operating point that the facility should achieve by the end of interval.  

6ÌɯÚÌÕËɯËÐÚ×ÈÛÊÏɯÐÕÚÛÙÜÊÛÐÖÕÚɯÛÖɯ×ÈÙÛÐÊÐ×ÈÕÛÚɀɯËÐÚ×ÈÛÊÏɯÞÖrkstations. A dispatch 

workstation is a dedicated computer that is used solely to manage dispatch instructions.  

We send dispatch instructions only if there is a required change in operating point. If a 

facility does not receive an instruction for a particu lar interval, it means that they are to 

maintain an operating point according to the last instruction received.  

Because of the essential role that dispatchable facilities play in maintaining system 

reliability, facilities must comply with dispatch instruct ions as closely as possible.  

There are exceptions, however. You can refuse dispatch instructions for reasons of 

public or worker safety, equipment damage, or legal requirements.  

 

 

 

 

 

 

 



                                                                                         5. Determining Dispatch Instructions  

Revised: October, 2011 (ÕÛÙÖËÜÊÛÐÖÕɯÛÖɯ.ÕÛÈÙÐÖɀÚɯ/ÏàÚÐÊÈÓɯ,ÈÙÒÌÛÚ Page 38                              

                                                                                                      Public                                                                                

5.3   Skill Check: Determining Dispatch Instructions  

1.  Dispatch instructions are determined by:  

a) The unconstrained mode of the dispatch algorithm  

b) The constrained mode of the dispatch algorithm  

c) The unconstrained mode of the dispatch algorithm, taking current system 

conditions into consideration  

d) The constrained algorithm, ig noring system conditions  

 

2.   If a dispatchable load is currently consuming 50 MW, and has a ramp rate of 3 

MW/minute up and 6 MW/minute down, what is the range of possible dispatches for 

the next interval:  

a) Up to 53 MW or down to 44 MW  

b) Up to 56 MW or down  to 44 MW 

c) Up to 65 MW or down to 38 MW  

d) Up to 65 MW or down to 20 MW  

 

3. True or False: 

Participants are charged or paid based on the shadow price at their location.  
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4. In the following chart, determine the dispatch instructions and market clearing pric e. 

 


