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Sometimes
these 
things
happen



And we try
to manage 
the risks,
but it 
is difficult



¿Too Big to Fail?



And guess what?...it happened

Default of a retailer that 
supplies 25% of 

Demand: 

Execution of bank 
guarantees

• Financial weakness of the 
supplier and high exposure 

to spot price
•  El Niño Phenomenon:
exacerbates the situation 

with high spot prices
• Supervisor takes control

• Energy Market: 
79 millions USD

Current Debt

• Spot Market: 
27 millions USD 

• Bilateral Transactions: 
102 millions USD
• Finance Sector: 

600 millions USD
• Others: 

83 millions USD

Affected Users

• Regulated: 20%
• Not Regulated: 5%



Our risk management in Colombian Electricity Market

Financial Risk 
Management tools

• Banking guarantees for 
payment in the pool market

•  Futures to hedge spot 
price volatility

Financial solvency
of participants

• Solvency Margin 
(CROM).

Early alerts

• Monitoring financial 
indicators.

AWAITING
• Supplier of Last Resort (SoLR)
• Standardized Contracts Market with Central 
Counterpary (ClearingHouse).



Lessons learned
Black Swans Happen!! Be prepared and use the 
instruments that the market has to offer.

Financial markets add great value to electricity 
markets, offering effective instruments to manage 
financial risks. Including: Clearinghouses.

It is crucial to have a Supplier of Last Resort to 
protect final users. Default issues are more sensitive 
in electricity markets, that is why…
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Buy flex

Need flexibility Flexibility provider

Dispatch

Buy flex

Sell flex

Sell flex

Flex 
contract

Flexibility 
Marketplace

Sell flexSell flex Disppatchcontract

Buy flex
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The Energy Market of the 
Future: Developing Countries 

Present Unique Challenges
or

Mexico’s WEM October 2019



Electric Grid & WEM Structure and Participants 



WEM Markets & Products: Not Fully Implemented



Mexico: Generation Mix by Technology and Fuel



Mexico’s Energy Infrastructure



Developing Countries Present Unique Challenges to 
Energy Market Design & Operation



Laurie Fitzmaurice

THANK YOU.















Stylised overview of GB market arrangements











Emerging market of the 
future: system operator 
perspectives

Frank Montiel
Executive Officer, Strategy and Markets



What has 
changed

Falling
wind and PV 

build costs and 
increased gas 

and coal 
operating costs

Weather
impacting
supply and 
demand

Generation
and

demand mix

Operational 
challenges

Rate of 
change

Investment and 
operating risks 



Future 
trends

Ageing power plants and reduced demand 
growth
Investment is required at the right place, 
right time and right type
Integrated System Plan found that the least-
cost replacement of thermal generation that 
progressively retires can be met by an 
efficient combination of:

Renewable energy
Energy storage (PHES and BESS)
Backup supply and peaking gas-powered 
generation
Increased transmission to facilitate efficient 
sharing of renewable energy, storage and 
backup supply



Challenges 
and 
opportunities

Technical limits and power system requirements
Valuing system services, flexibility and firming 
and creating efficient market-based mechanisms 
for procuring and deploying
Flexible and adaptable market and regulatory 
constructs that respond quickly to changing needs
Integration of DER
Managed generation exits and preserving 
reliability during the transition
Facilitating transmission expansion identified in 
the Integrated System Plan

To maintain a secure 
supply of electricity 
to all consumers:
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B r igh t  Sparks  Program



www.coordinador.clwww.cooorordid nanadodor.cl

Independent technical organization in charge of the operation of the national 
grid and the energy market

Responsible for ensuring a secure, reliable and economic energy supply

Guaranteeing open access to the transmission systems.

Annual budget around US$ 50 Million and 300 employees.

NATIONAL ELECTRIC COORDINATOR (Chilean ISO)



www.coordinador.cl

OTHER FUNCTIONS

www.coordinadorelectrico.cl

Wholesale energy, capacity & ancillary service markets

Long-term planning proposal for transmission expansions

International bidding process for transmission projects 

Market competition monitoring 
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Critical analysis of the grid and market
operation performance.

Incorporation of new technologies to
system as well as to our processes

Share knowledge and experiences with
others ISO/TSO and R&D Centers

Promote innovation and R&DP



www.coordinador.cl

ELECTRIC SYSTEM – 2018

Installed Capacity:  24,622 MW Peak Demand: 10,626 MW
Energy growth: 3.1 % Transmission Lines:   33,854 km

Hydro
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Fast increase of wind and solar energy in Chilean Electricity
System

Fuente: Plan de Expansión de Transmisión, Obras comprometidas, 29 de diciembre 2017, CNE 
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Need of More Flexibility
Operation day expected, Summer day  - 2021 year

Deep and 
large ramp

rate
[MW/min]

Fewer resources to provide
Inertia, Frecuency and 
Voltage Control



www.coordinadorelectrico.cl
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www.coordinadorelectrico.cl
www.coordinadorelectrico.cl

National Grid Flexibility Sources
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Hydrology Variability
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Hydrology year

Last 6 years (2013-2019) were 
the driest in the past 60 years

Annual Energy of Hydro Inflow  [GWh]
Period 1960-2019
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Fast Increase of Distributed Energy Resources

Government 
Announcements for 2018-
2022 period:

- Increase by 4 times the 
capacity of small 
generation (<300kW).

- Increase EV penetration 
by 10 times.

(*): Projects under development
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Decarbonization Plan

Decarbonization Plan based on plants 
lifetime

Annual Mean
Generation

Installed
Capacity [MW]

Installed 
Capacity

Annual 
Generation

Annual Coal
Generation [MWh]
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To sum up: the Chilean market operation is changing
rapidly….

Then, the solution must be agile 
and

8 88
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To sum up: the Chilean market and 
system operation is changing rapidly

Innovation is key to take agile decisions under 
uncertainty and to keep a reliable system and 
affordable power market during the energy 
transition
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INNOVATION IN THE ENERGY TRANSITION
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INNOVATION IN THE ENERGY 
TRANSITION

Internal assessment

New Business Models in Distribution Sector

Innovation Challenges through Design Thinking methodologies:

Power System Resilience

Distributed Energy Resources

Energy Data Management
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INNOVATION IN THE ENERGY 
TRANSITION

Assessment of ancillary services capacity of a 110MW solar power plant
(First Solar and R&D Center ENGIE Laborelec )

Develop of a Synthetic Inertia Optimal System to Wind
Power Plants

Modelling Energy Storage Systems in Long Term
Optimization Models

D
P

M
O

Research Projects Sponsorship:

Research project for determine competition conditions in Ancillary Services
Market

Wind Forecasting SystemsW
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INNOVATION IN THE ENERGY TRANSITION

Market platform for short-term bidding process of ancillary
services

Wind and Solar Centralized Forecasting through an ooptimal combination of
different forecast sources (Machine Learning).

Improve of hydro Inflow forecasting, through basin physics model and
numerical weather models

Upgrade of the hydrothermal coordination optimization model to
represent flexibility requirements and the hydrology uncertainty
representation

Real Time Simulation Lab (RTDS)
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INNOVATION IN THE ENERGY 
TRANSITION

New approach to communication systems amongst Control Centers after disasters.

Ancillary Services from Demand Side Response 

Data management and real time monitoring of generation plants up to 9 MW.

System faults characterization through machine learning

Blockchain (Fuels Declaration and RE Certificates)
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WHAT THE BRIGHT SPARK PROGRAM DOES REPRESENT?

Valuable recognition for my work and career at the Chilean ISO.

We are going in the correct direction.

This recognition is a result of a support network: the family, friends and  
workmates.

Global vision and the opportunity for learning best practices from APEx
members and the others Bright Spark.
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