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Summary Day 2



Development energy markets

• Phase 1

~ long term contracts and exclusive selling rights

• Phase 2

~ bilateral trade

• Phase 3

~ growing price transparency

~ sophisticated contracts to hedge risks



Development energy markets

• Phase 4

~ growing competition

• Phase 5

~ growing price volatility, need for risk 

management



Value Chain after reform



Retail Market Competition



Retail Market Competition



Lessons from California Crisis

• If the structure of an industry or market 

changes, predictions of likely or unlikely market 

extremes can be far from the mark;

• It's often the interaction between market, 

credit, liquidity, regulatory risks that turns a 

survivable incident into a crisis; 

• In a competitive market, players behave 

selfishly at critical moments: profit and self-

preservation are the only real motivators;



Lessons from California Crisis

• Don’t rely on regulatory action as a form of 

worst-case market risk management

• Gaps can open up between the motivations and 

powers of key regulators

• Regulators' actions may be too little, too late



Assumptions proven wrong

• Capping retail prices will protect consumers, 

but it is not necessary to restrict wholesale 

prices.

~ Trapped retailers when wholesale prices rose 

above figure used to calculate retail rate caps

~ Consumers prices were set based on belief that 

wholesale prices would not rise above $55/MWh

* During crisis average price was more than $200

* Even as high as $1,900

~ Power retailers could not pass thru this increase

* Expected to absorb difference between wholesale costs 

and their retail intake 



Assumptions proven wrong

• Wholesale prices will fall if power plants are 

sold to competitive, independent generators

• Divesting power plants left utilities with few 

defenses against rising wholesale prices

~ Still controlled nuclear and hydroelectric plants,

~ Could not produce enough electricity to meet 

demand, particularly in times of peak demand

• So, when companies that had bought gas-driven 

power plants raised their prices, retailers had 

no choice but to continue buying power from 

them



Assumptions proven wrong

• Long-term contracts between producers and 

retailers are not needed; utilities can buy their 

power on the spot market. 

• If wholesale electricity market truly competitive, 

spot market might have worked this way 

• Utilities dependent upon generators that had bought 

their gas-fired power plants, and demand proved 

much more flexible than supply; a sellers’ market 

developed

• Rather than keeping prices low, wholesalers 

behaved in the way for-profit companies usually 

behave: they tried to make a profit!



Assumptions proven wrong

• Long-term contracts between producers and 

retailers are not needed; utilities can buy their 

power on the spot market. 

• Controversy continues over whether they made use of 

their position in the market their market power in an 

inappropriate manner

~ Producers that now owned California power plants were 

not constrained to sell their power only to the California 

market

~ If they could get a better price in a different location, they 

would sell their power to retailers in the other location



Assumptions proven wrong

• Cutting retail prices will benefit consumers. 

• Rate reduction did have a short-term economic 

benefit for consumers

~ In the long term, retail price cuts had the negative 

effect of encouraging higher consumption of 

electricity

* Consumers have little financial incentive to control their use 

of inexpensive resources and, in this case, demand for power 

rose to a level that has been very difficult to sustain. 



Assumptions proven wrong

• Other factors why the deregulation plan went so 

spectacularly wrong

• Inadequacy of California’s present generation 

facilities

• State does not have enough power plants to keep up 

with rising demand

• Constructing new power plants is nearly as difficult 

as recreating dinosaurs from fossilized DNA









Nigeria Power Reform













Case Studies Power Markets 

Deregulation
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Nigerian Power Market 
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Nigerian Power Market 
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Nigerian Power Market 
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Nigerian Renewable Power Market 
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Nigerian Projects  
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Nigerian Pricing Dynamics 
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Nigerian Power Market Reform  
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Key Features Privatization   
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Privatization  Gencos
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Privatization  Discos
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Privatization  Discos
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Lessons to be learned 



Sequence & possibilities 

transactions



Spot Market Models



System Operator / 

Market Operator Exchanges

System Operator

Power Schedules

Commercial Arrangements

Voluntary PoolMandatory Pool

TWO BASIC SPOT MARKET MODELS

Bilaterals



Roles Operators



Roles Players

• Deregulation doesn’t change the way 
that electrons flow- only the money

• System Operator - becomes a transport 
function 

• “The Market” 
~ market assumes role of planner for realtime 

energy supplies as well as longer-term 
resource allocation and new plant addition. 



Market Models



From commercial to physical



Short Term Markets



Power Pool Price Setting



Power Exchange Price Setting



Case: spot trading



Producing a sample bid on the spot 

market

• A generator has two generating units 

• Unit 1

~ Pmax = 500 MW

~ Variable Cost = 25 Euro/ MWh

• Unit 2

~ Pmax = 1000 MW

~ Variable Cost = 15 Euro/ MWh



The Generator

• The Generator has to cover a demand of 600 MW

• The Generator has a load management 

possibility of 100 MW when the purchase price is 

more than 29 Euro /MWh.

• The Generator has a sale contract with a fixed 

volume of 350 MW at a price of 28 Euro/MWh



The Generator 

Two purchase contracts

• One with a volume of 100 MW (option) at a price 

of 20 Euro/ MWh. At 8h00 he has to define 

whether he wants to use the option or not.

• Another with a volume between 0 – 200 MW and 

a price of 20 Euro/ MWh. The Generator has to 

define at 12h00 how much quantity he will buy.

The prices on the spot market are known at 

11h00.



Tools

1) Put each position of the portfolio in a price (x) 
/ quantity (y) curve, either as a supply position 
or as a demand –position. 

2) So, construct two curves: supply curve and a 
demand curve. 

3) Then calculate the difference between the 
demand and supply curve. 

4) The result defines the quantity the Generator 
wants to buy or sell at the spot market for what 

price.



Example

Quantity

200

400

800

1000

1200

1400

600

10 20 30 40 Price



Example 2

Quantity

Exchange opportunity: difference

-400

400

800

10 20 30 40

Price

Sale 

-800

-1200

Purchase



Producing a sample bid (1)

Quantity

Generator has demand: 600 MW

200

400

800

1000

1200

1400

600

10 20 30 40 Price



Producing a sample bid (2)

Quantity

Load management: 100 MW, 29 

Euro/ MW

200

400

800

1000

1200

1400

600

10 20 30 40 Price



Producing a sample bid (3)

Quantity

Sale contract: 350 MW

200

400

800

1000

1200

1400

600

10 20 30 40 Price

350 MW



Producing a sample bid (4)

Quantity

Purchase contract: 100 MW

200

400

800

1000

1200

1400

600

10 20 30 40 Price

100 MW



Producing a sample bid (5)

Quantity

Unit 2: max 1000 MW, 15 Euro/ MWh            

Unit 1: max 500 MW, 25 Euro/ MWh

200

400

800

1000

1200

1400

600

10 20 30 40 Price

500 MW

1000 MW



Producing a sample bid (6)

Quantity

2nd purchase contract: 0-200 MW, 20 Euro/ MWh

200

400

800

1000

1200

1400

600

10 20 30 40 Price

200 MW



Producing a sample bid (Final)

Quantity

Exchange opportunity: difference

-400

400

800

10 20 30 40 Price

Sale 

-800

-1200

Purchase
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Competitive Power Markets
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Competitive Power Markets
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Competitive Power Markets



Intraday Markets



Ancillary Services



Balancing Market



Demand side Bidding 



Firmness



LT Security of Supply



Information disclosure



Contract for Differences



Vesting Contracts



Bilateral Markets



Bilateral Markets

• Long-term planning for adequacy and reliability

• Most important task for a traditionally, vertically-

integrated utility operating with an obligation to 

serve franchise utility customers 

~ Planning generation, transmission and distribution in 

concert to ensure that power will be delivered to 

customers reliably when and where they need it

~ At the lowest reasonable cost

• Generation adequacy

~ Determine how much generation needed for planning 

horizon, incl.generation capacity to be held in reserve to 

ensure supply adequacy under most conditions



Bilateral Markets

• Short-Term

• In short-term, all assets available to vertically-

integrated utility (including available purchases 

from third parties) are optimized using economic or 

“merit order” dispatch 

• Security constrained economic dispatch designed to 

weigh all factors that affect the incremental costs 

of reliably operating each available generation 

source in order to determine which units will be 

committed for use and how those units should be 

dispatched in real time



Bilateral Markets

• Unit Commitment

• Utilities develop a unit commitment plan to 

optimize the use of available generation resources 

to economically and reliably serve their customers.

• Identifies generation resources to be committed for 

economic dispatch during the next day

• The generation resources are selected from 

available resources (including purchased power 

opportunities) such that total production cost to 

serve the expected load is minimized

~ Taking into account any transmission constraints, 

environmental requirements, fuel supply constraints 

or other limitations



Bilateral Markets

• Weather conditions 

~ Impact on forecasted load, hydroelectric status, 

and unit operations

• Variable costs incurred in the production of 

electricity

~ Thermal efficiency (i.e., heat rate)

~ Fuel costs, including associated transportation costs,

~ In-plant fuel handling expenses

~ Variable operations and maintenance expenses

~ Emission allowance replacement costs

~ Transmission losses;



Bilateral Markets

• Power, fuel, and emissions markets

• Transmission availability and costs associated with 

purchases 

• Operating characteristics and limits of generation 

facilities

~ Minimum and maximum operating limits,

~ Ramp time

~ Cycle times

~ Compliance with environmental requirements,

~ Start-up costs (i.e., the costs to bring the generating 

unit on-line)

~ Fuel inventory levels



Bilateral Markets

• Known operational limits of transmission facilities

• Availability of demand-side resources and costs 

• Reliability standards

• State and federal regulatory requirements, including 

environmental limitations on any resources 



Retail and Wholesale markets



Retail and Wholesale markets



Retail and Wholesale markets



Wholesale market Architecture



Day Ahead Market Design 



Bilateral Trading  



Optimizing assets through  

Economic Dispatch Process



Electricity Trading Markets



Trading Markets



Energy Trading Opportunities



Commercial Relationships



Physical Relationships



Format Contracts 



Format Contracts 



Competitive Bidding 



Competitive Bidding

• Request for Proposal/ Request for Qualification

• Identifying qualified vendors

• Timing of solicitation process

• Drafting RFP/RFQ

• Follow up Procedures



Competitive Bidding



Competitive Bidding

Negotiation Tips



Bilateral Contracts

Case Study EFET Standard Contract



Various Contracting Options



Bilateral Contracts; EFET standard


