
Carlos Batlle
<CBatlle@mit.edu>

https://energy.mit.edu/profile/carlos-batlle

Carlos Batlle
<CBatlle@mit.edu>

https://energy.mit.edu/profile/carlos-batlle

“Transformación hacia la Utility del futuro”
Primer Foro FISE-DER

28 de noviembre de 2018, Medellín, Colombia

Regulación inteligente para
sistemas eléctricos inteligentes,

pero sobre todo eficientes

Carlos Batlle
<CBatlle@mit.edu>

https://energy.mit.edu/profile/carlos-batlle



2

Game changers: Power to the 
people?
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Future organization of the market

Repowering markets (www.iea.org) 
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Energy Service Companies

EnerNOC - Get More from Energy: http://bit.ly/2trZW38
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Energy Service Companies
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Energy Service Companies

http://www.stem.com
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Fashionable and wearable power
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Behavioral science

Alex Laskey: How behavioral science can lower your energy bill: http://bit.ly/Mo8pe1

Opower's Behavioral Demand Response Solution: http://bit.ly/2tn3t2l
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Europe also…

Eneco Toon - Smart Thermostat Introduction: http://bit.ly/2sp1gPw
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Europe also…
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Fashionable and wearable power
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Also for utilities…
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Europe also again…

https://www.lichtblick.de/ (google translate)
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Again, Europe also…
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Again, Europe also…



16

Solar panels and home battery packs



17

Solar panels and home battery packs
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Is the future distributed?
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The future is integrated



Regulation of the electric power industry - Master in the Electric Power Industry
Madrid, November, 2016
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We need to move to the 
implementation phase!

“L'avenir, tu n'as point à le prévoir mais à le permettre”
Citadelle, Antoine de Saint-Exupéry, 1948

“The future, you do not have to foresee it,
but to enable it”
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Update electricity 
markets design



Part 2: Understanding distributed energy 
resources (DERs) and the new ways of 
providing electricity services

IMPROVE WHOLESALE MARKET DESIGN
TO BETTER INTEGRATE DERS

Reward flexibility improving bidding 
formats, time granularity and reserves 

pricing and evolve RES support mechanisms
for a level playing field for all technologies
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Updating wholesale market design
• Market mechanisms to enhance efficiency 

in short-term operations and long-term 
investment
– Participation of DERs in wholesale and ancillary 

services markets
– E.g. bidding formats in short-term markets, 

ORDCs, etc.
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Updating wholesale market design
• Efficient regulatory interventions, such as:

– Intraday and balancing markets
– Capacity remuneration mechanisms
– Technology support subsidies
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Improved 
network 

regulation



Part 2: Understanding distributed energy 
resources (DERs) and the new ways of 
providing electricity services

ENHANCE DISTRIBUTION REGULATION

To enable the development of
more efficient & innovative

distribution utility business models
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Remuneration of distribution
• TotEx and output-based regulation

– Regulatory tools to induce accurate utility 
forecasts and minimize strategy behavior

– Incentives for longer-term innovation and 
demonstration projects

http://ngrid.maps.arcgis.com
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Remuneration of distribution
• Non-Wires Alternatives

http://ngrid.maps.arcgis.com

https://nyrevconnect.com/non-wires-alternatives/



30

Revisit industry 
structure



Part 2: Understanding distributed energy 
resources (DERs) and the new ways of 
providing electricity services

RETHINK INDUSTRY STRUCTURE TO 
MINIMIZE CONFLICTS OF INTEREST

Responsibilities and independence of 
network providers, system operators and 

market platforms through unbundling and 
strict regulatory oversight
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Revisiting Industry Structure
Value of locational services from DERs

Locational Non-locational

Power 
system 
values

• Energy
• Network capacity margin
• Network constraint mitigation
• Power quality
• Reliability and resiliency
• Black-start 

• Firm generation capacity 
• Operating reserves
• Price hedging

Other 
values

• Land use 
• Employment
• Premium values*

• Emissions mitigation
• Energy security 

* Private values; do not need to be reflected in prices and charges
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Revisiting Industry Structure
Role of network and system operators
• Independent or otherwise – in future 

system operations?
– DSO – DNO – Retail unbundling?
– Should DNOs own and operate DERs?
– TSO – DSO coordination?

Retailing / 
Aggregation

DER 
Provision / 
Ownership

Generation

System 
Operator 

Market 
Platform

Network 
Provider Data hub?
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Revisiting Industry Structure
The key to it all: data

https://en.energinet.dk/Electricity/DataHub#Documents

• Is an independent data manager necessary?
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Integrated operation and planning

Repowering markets (www.iea.org) 

• How to integrate (wholesale and network) 
exploitation of investments (eg. storage)?

• Which regulatory business models are 
need to take the most out of DERs?
– E.g. rate signals or long term contracts?
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Cost-reflective 
prices and 
charges



Part 2: Understanding distributed energy 
resources (DERs) and the new ways of 
providing electricity services

CREATE A COMPREHENSIVE & EFFICIENT 
SYSTEM OF PRICES & CHARGES

The only way to put all resources (centralized 
& distributed) on a level playing field and 
achieve efficient operation and planning
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Basic principles of rate design
• Two key objectives that prices and charges 

should accomplish

(1) Send efficient economic signals to the 
agents in the system, and

(2) Recover the regulated costs



39

Efficient redesign of end-user rates
• Forward-looking peak-coincident network 

capacity charges…
… and scarcity-coincident generation 
capacity charges
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Efficient redesign of end-user rates
Hourly prices
• Spain (July 2nd, 2018)
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Efficient redesign of end-user rates
Hourly prices
• Spain (Oct., 2017)
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Efficient redesign of end-user rates
Hourly prices, adapted consumption
• Spain (Friday, June 29, 2018)
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Efficient redesign of end-user rates
Allocation of residual regulated costs
• Can recovery of residual network costs be 

guaranteed?
• Network and policy costs without

distorting efficient incentives

Batlle, C. et al., 2016. “Regulated Charges and Electricity Bills for a Distributed Future: Efficient Price Signals for Increasingly Elastic End-Users”. 

Tariff or cost
[€/month]

Generation and
competitive

activities

Residual costs

Unassignable
costs

Network

RES

Stand-alone
system 1 (?)

Stand-alone
system 2

Cost-recovery
tariff

Long-run
marginal costs
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Efficient redesign of end-user rates
Distributional effects
• Balancing economic efficiency objectives 

and distributional concerns
– How good is good enough for electricity pricing 

granularity?
• System efficiency gains vs. implementation costs
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Efficient redesign of end-user rates
Distributional effects
• Three different real residential consumers
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