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“Changes in electric usage by end-use customers from their normal consumption patterns in
response to changes in the price of electricity over time, or to incentive payments designed to
induce lower electricity use at times of high wholesale market prices or when system reliability is

@ | jeopardized.” [USDE-2006]
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[USDE-2006] U.S. Department of Energy, “Benefits of Demand Response in Electricity Markets and Recommendations for Achieving Them”,
USA, February, 2006. Available from: http://eetd.Ibl.gov




Demand response:
Present state
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6 types of DR programs:

CPP, Capacity Biding, Residential Thermostat Program/DLC, Fast DR Dispatch/Ancillary
Services, EV DR, and DER DR
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Summer 2013 (record consumption and use of DR):

18 July, PJM, 1,638 MW
11 September, PIM, 5,949 MW
19 July, ISO-NE, 200 MW (out of 27,359MW)




Demand response:
Present state

Deployment of Flexibility
Reﬁnement of Recommendations

European Directive
Energy Efficiency

] Enabling independent aggregation in the
g4 European electricity markets
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DIRECTIVE 2012/27/EU [ e S

whole after a demand response event
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Demand response:
Present state

Commercially active,
standarised arrangements

between BRP and aggregator =
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SEDC, “Mapping Demand Response in
Europe Today”, 2015
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Demand response: , " “ ’
Present state ... and the future ‘ql G.A"“ui‘d N

ADR-Enabled Sites by Region, World Markets: 2011-2018
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Demand response:
A new vision
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Demand response: ]‘
a demonstration infrastructure
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Spreading demand response:
an effective approach
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e Business models

e Strategic resource
aggregation

*  Fair remuneration

15-0358.R2, 2016

Pedro Faria, Jodo Spinola, Zita Vale, Aggregation and Remuneration of Electricity
Consumers and Producers for the Definition of Demand Response Programs, TlI-
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Spreading demand response:
an effective approach
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Spreading demand response:
an effective approach
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Tariffs Definition

Programs, TlI-15-0358.R2, 2016
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Real-Time Simulation
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Real-Time Simulation
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Real-Time Simulation
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Case study - Residential L]\'a},:
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v" Consumption Data Sets are available on:; Shoit desciption

Private Home 1 | Measurement site: Single family housing Download as Excel zav@isep.ipp.pt
[Canizes. 2015) Sampling peried: 5 minutes Download RDF Data

Start: 03-June-2011; End: 18-June-2011 Cube

Installation single-phase 5.75 kvA

http:/sites.ieee.org/psace-idma/data-sets/ SRR
D b . . q p [Camzes, 2015] | Sampling period: 5 minutes Dcv nlcad ROF Data
Start: 16-July-2012; End: 26-July-2012 Cube
Installation three-phase £.50 kVA
Privats Home 2 | Measurement site: Single family housing Download as Excel zav@isep.ipp.pt
[Canizes, 2015) Sampling period: 5 minutes Download RDF Data
o - - Start: 23-January-2013; End: 07-February-2013 Cube
For this case study, Private Home 1 is selected
]
Private Home 4 Measurement site: Single family housing Download as Excel zavi@isep.ipp.pt
[Canizes, 2015] | Sampling peried: 5 minutes Download ROF Data
Start: 06-January-2014; End: 30-January-2014 Cube
Installation single-phase 3.45 kWA
Private Home 5 | Measurement site: Single family housing Download as Excel zav@isep.ipp.pt
[Canizes, 2015] | Sampling peried: 5 minutes Download RDF Data
Start: 04-August-2011: End: 18-August-2011 Cube

Installation single-phase 6.9 kvA

Private Home 1:

Private Home & Measurement site: Single family housing Download as Excel zavi@isep.ipp.pt
Sampling period: 15 minutes

B . . . Start: 25-December-2011; End: 15-March-20132
Measurement site: Single family housing netallation single-phase 20,55 kVA
Private Home 7 | Measurement site: Single student housing Download as Excel zav@isep.ipp.pt
. N . . Sampling pericd: 5 minutes Download RDF Data
Sampllng perlOd N 5 minutes Start: 26-September-2011; End: 03-October-2011 Cube
Installation single-phase 6.9 ks
. H Privats Home 8 | Measurement site: Single family housing Download as Excel zav@isep.ipp.pt
InSta"atlon SIngIe-phase: 5'75 kVA Sampling period: 5 minutes Download RDF Data N
Start: 01-June-2012; End: 15-June-2012 Cube
R . Installation single-phase 3.45 kA
.
Measurement InStruments' ChaUVIn Arnoux 8335 Private Home 3 Measurement site: Single family housing Download as Excel zavi@isep.ipp.pt
Sampling pericd: 5 minutes Download ROF Data
Start: 2%-December-2012; End: 12-January-2013 Cube
Number of people of house: 3 adult people Installation single-phase 3.45 kVA
Private Home 10 Measurement site: Single family housing Download as Excel zav@isep.ipp.pt

[Fernandes, 2013] | Sampling period: 1 minute

Start: 03-June-2011; End: 18- June -2011 Start: 01-June-2012; End: 30-June-2012

Installation single-phase 17.25 kVA

. . o . . fice easurement site: Office ownload as Excel zavi@isep.ipp.|
Different parts of house: 3 bedrooms, 3 toilets, 1 living room, 1 kitchen, 1 laundry room, (emes 2051 | Samplng peris 0 seconce ’ : prsepipnet
Start: 11-July-2014; End: 17-July-2014
Installation three-phase with university contract power

1 foyer and hallway, Commercial 1 Measurement site: Commercial bar Download as Excel zav@isep.ipp.pt
[Canizes, 2015] Sampling period: 1 minute
. ) ) . . Start: DZ_-JuI',I-2014,' End: 07-July-2014
Major Charges: 1 washer / dryer, 1 dishwasher, 1 electric hob, 1 electric oven, 1 fridge, 1 Installation three-phase 27.60 kvA

microwave, 1 extractor, 1 vacuum cleaner, 1 hair dryer, 3 TVs, 1 LCD, 2 laptops, 1 router,

2 electric heaters.
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Consumption data of case study 1:

2 hours selected, from 9:20 AM to 11:20 AM, in 10-06-2011
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Case study - Residential
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Case study - Commercial DP

12000 — Acquired Data (Both Loads)

11000 — Desired Power Rate
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