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Demand response

Possible role, potential and barriers
in the EU electricity system
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Presentation Notes
 Europe - 2030
40% cut in GHG 
27% renewable energy consumption
Energy efficiency, no specific target
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System with limited flexibility options
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Demand Respond
A characterization

W From a high-level perspective,

+ DR could be understood as the change in electric
usage patterns of end-users by means of price signals
or incentive payments

DR could optimize the use of the power system
+ Itis more than “just load reduction”
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Demand Respond
A characterization

~a Readily available flexibility
+ Each consumption device (e.g. home appliance) is a (potential) source
of flexibility
W, Fast acting and scalable
+ Immediate way to increase flexibility
@ For system operators
# For commercial players
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Demand Response
Possible role

~w |n the flexibility realm
+ Resource provider - Enhancing system reliability and adequacy
@& Energy
& Capacity
# Ancillary services
# Facilitator of a decarbonized power system

W |In the technological realm
# Innovation catalyzer
# Metering / Automation (control) / Communication
@ Storage
# Consumption behaviors (new ways to consume)
~ |[n the market realm
+ Competition enhancer
+ Facilitator for better price formation
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Presenter
Presentation Notes
Energy – Power to the people. Customer ability to respond to signals (e.g. price) in an individual or aggregated manner. 
Capacity – adequacy + overall system reliability. Sufficient resources to meet annual peak demand. Capacity markets
AS – system reliability (system balance)

Decarbonization
Less fossil-fueled generation (producing and in the system)
More RES

Catalyzer – that who accelerates a process
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Demand Response
Possible role

~w, Provider of flexibility-based solutions

+ Across wholesale and balancing
markets

W\ |[nnovation catalyzer
N Promoter of competition
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Art. 15 from the European Commission
Energy Efficiency Directive (2012/27/EV):

- Encourage DR participation in wholesale
and retail markets

- Promote access and participation of DR

in system services markets

- No discrimination to DR providers (aggr.) by
system operators

flexible

T

n
>

1/06/2017




Demand Response
Possible sources

“Flexibility can be found in a broad range of appliances and different kinds of customers.”

SME & buildings large industry

" hot tap water boiler = 3ir-conditioning = steel industry
= washing machine = ventilation = electrolysis
" tumble dryer = heat pump " COompressors
= dish washer = cold storage =" pumps
= air-conditioning = compressors = paper industry
" heat pump " pumps .
= charging EV LI
f'reeﬁité'gmg flexibiliy at flexibility at large
T SME & buildings industry

ol >
s =
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Demand Response

Potential

Average potential Load reduction
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Demand Response
Potential

m Commercial and Industrial m Residential @ Other Retail m Wholesale
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Demand Response
Potential
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Graps:
Yearly peak load


Demand Response
Potential

~ Values of more than 900 kW/Km?

i Paris, Inner London, Ludwigshafen am Rhein

~a Low densities

i North-eastern Germany, Scotland, northern Finland, ...

Load reduction potential

-

Density in kW/Km?2
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L] <1 kwikm?

[ 1-9.99 kWikm?

[] 10- 24.99 kWikm?
B 25 - 4899 KWkm?
[] 50-99.99 KW/km?
B 100 - 149.99 KWikm?
B 150 - 199.99 KWikm?®
B >= 200 kWknm?

Density in KW/Km?

Load increase potential

Gils, 2014
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Presentation Notes
Potential of load reduction depend on combination between systems and home automation e.g. smart thermostats and load control devices. 
Automation can combat potential (manual) response fatigue. 

No limit on remaining theoretical DR potential that incentive based mechanism could deliver. As long as barriers are removed and remuneration is adequate. 

Maps:
Mayor cities can be easily identified. DR potential concentrated in population centres and industry poles.



Demand Response
Potential

.  Market parties

Energy + Cost savings

Services # Investment and operation

(power plants)

+  Market revenues

»* Renewable energy integration

W System operators

# Maintain grid security Network

_ . services
L Operatlng reserves

# System balancing
# Congestion resolution

. Consumers

System + Reduce investment costs

~ adequacy \ _
%, services # peak generation

t Security of supply

& Cost-efficient
1/06/2017 14
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Capacity -> system adequacy (e.g. CRMs)


Demand Response
Potential

Business model

Standard contract optimization Commodity : :
Network charges °

Day-ahead optimization Commodity : :
Network charges °
FCreserve ° °

Reserve capacity FRreserve ° °
Rreserve ° °

Imbalance optimization ° °

On-site VRE optimization ° ° °

e business case is viable in exisiting regulatory framework
business case limited viability/restricted in current regulatory framework
e business case impossible in existing regulatory framework

1/06/2017

IndustRE, 2016



Demand Response
Potential

W (peak) demand reduction
# Ina 2011 study ordered by the FERC (USA)

# The vast majority of peak reduction potential will come from incentive-based demand
respond (92%)

+ However, in the long run the introduction of “smart” technologies may tilt the balance
towards price-based DR

N Better wholesale market price formation
+ Increases market efficiency

A Flexible enough to substitute or complement services provided by othertechnologies
(e.g. pumped storage)

. Improved supply of system services
+ Enhances system reliability
# Fast enough to cope with sudden imbalances (short-term)
# May reduce the need of investments on new (peak) generation capacity (long-term)

W, Lower investment in capacity
+ Cheapest flexibility option

# In comparison with other capital intensive options (flexible generation, storage,
enhanced interconnections)

1/06/2017 16
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Summary slide

Cheapest as long as:
It response to short & long term needs
It is reliable
It works (consumers do respond)
It is based on robust CBAs
It is voluntary


Demand Response
Challenges

~a Adequate remuneration

* Need of price spreads in the market that makes DR profitable

# Rather than occasional price spreads that do not allow for building
a flexible tariff optimization model

* Need of adequate peak pricing and/or rebate program
# Peak periods: suitable announcement lead time and duration
~w Requirements for participation

+ E.g. frequency of procurement, resource availability, event
duration, ...

~w Measurement and verification protocols to ensure a fair
payment for DR services

+ E.g. standardized baseline mechanism
W Clarification of relationships
+ E.g. between BRP and aggregator

1/06/2017 17
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Demand Response

Challenges
Acceptance
Education
Price elasticity
Effective signals

Regulatory
framework

Participation requirements
Market and

product
design Economic value (pricing
model)

Level playing field

System flexibility needs

Infrastructure
(measurement & control)

Actors, roles and
interactions

1/06/2017 18
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Challenges

Market
Reduce entry barriers (participation fees, nomination format, bid size, …)
Provide a level playing field. Fair competition. Competition on terms that do not diminish the potential of DR
Assessment of the economic value of DR. Need for quantitative studies

Consumer
Education
Assessment of consumer price elasticity. Need for quantitative studies
Provide relevant economic signals. One way to achieve this could be via dynamic pricing

System
Assessment of flexibility needs for system purposes. Use of DR for system purposes (tertiary reserve/mFRR) promotes deployment and development.
Infrastructure is essential (mayor challenge at distribution level). So deployment of metering, communication and control is critical. For this deployment to be cost-efficient a sound market design should be implemented (incentivating participation of DR on same terms as other flex rather than blocking it). Standardization of technologies is also key for a cost-efficient deployment. All in all, a cost-efficient deployment solution would require collaboration between regulators, network operators, commercial players and standard organizations
Clear market framework where actors, roles, and interactions are clear. Avoiding as much as possible conflicts between commercial players (BRPs vs. Aggregators – flexibility activation affecting balancing perimeter) and regulated actors (future: DSOs procuring system services for congestion and balancing purposes)
The regulatory framework dictates what regulated parties may procure (as system services). So products must be defined so that they allow DR participation. In addition, a sound framework should also recognize the need for these services and recognize their costs. In short, a sound regulatory framework for the smart grid context is the one that at its core promotes the use and deployment of flexibility across grid levels, timeframes and markets (energy only and capacity).


Demand Response
Challenges in practice

W Participation in balancing reserves
+  Product
# Originating from the design of regulatory framework, market, product which focus on the
characteristics of generators
=  Bid (minimum) size
= Timing requirements: product duration & minimum run/down times
=  Symmetry
+ Economic
& Financial (dis)incentives
= |ncentives are to low or not existing
= Fear toincrease in bill due to high peak demand usage
= High penalties for non-compliance

+  Technical
# Special requirements for the system or consumers (focus on generation specifics)
= Lack of infrastructure: no smart meter = no time-varying prices
= Network and scheduling constraints
+  Consumer
# Lack of awareness and policy restrictions
= Low awareness and understanding of DR programs
= Low willingness to react to signals (prices or incentives) due to inelasticity of demand

= No freedom to design rates (retail)
= Wholesale prices are more variable than retail market prices

1/06/2017 19



Demand response
The take away

. DR may play a central role in the evolution of the power system
 As resource provider
+ As innovation catalyzer
+ As competition enhancer

~w DR has the potential to reshape the electricity business

i+ especially at distribution system level

# However, the value of this source of flexibility should be reflected by
the financial incentives and price signals delivered to the consumer

W, Participation of DR
+ System adequacy and balancing seems to be more interesting for DR

+ Wholesale has still low participation

. Main source of barriers for the deployment of DR

+ Design of the regulatory framework, markets and products

@ Itisimportant to take into account these barriers when deciding on
the scope and characteristics of any reform (e.g. IEM — market
harmonization)

1/06/2017 20
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Wholesale – low participation – discussion on how to compensate demand bids
FERC promotes spot price for demand bids
Generators do not agree


Demand response
The take away

~ To continue the deployment of DR it is needed to

+ Promote a “flexibility friendly” legislation

# E.g. Providing consumers with access to infrastructure (smart
meters) and schemes (dynamic pricing)

+ Support an standardized framework

+ Give guidelines to assess system flexibility needs and DR
flexibility value

# E.g. Promoting robust CBAs

# E.g. Taking into account expected potential and related cost (e.g.
methods, incentives and technologies to measure and promote
changes in consumer’s behavior

* Increase consumer’s awareness
@ E.g. Simplifying the message and enhancing the protection
+ Mitigate market and regulatory distortions

# E.g. Considering solutions for DR barriers in the design of the
regulatory framework, markets and products

1/06/2017 21
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SEDC – regulatory requirements to enable DR
Enabling customer participation – allowing single and aggregated participation and competition on a level playing field
Creating viable product requirements – make them less on the specifics of generators and provide a more suitable (DR characteristics) product design
Developing measurement and verification requirements – qualify resource, verify conformance (product specification) and calculate product delivery (financial settlement)
Ensuring fair payment and penalties – transparency (market), rewards (market clearing) for long-term stability –pay capacity and energy, penalty relative to the size of non-delivered energy/capacity bid.
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Questions?

ronnie.belmans@energyville.be
Daan.six@energyville.be
enrique.riveropuente@energyville.be
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