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The deliverable D3.2, withithe Work Package 3, makes a comparison of the baseline load calculation
methods involved in several key DR programs (resource adequacy/capacity, economic/energy tariff,
balancing/ancillary services). These are vital to assess the success of the ovpaatidifation.
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recent days with the highest or medium load preceding an event (e.g. highest 5 of 10 previous admissible
days). Consolidated Edison acdWYork and the NYISO (New York Independent System Operator) Emergency
Demand Response Program Manual (12/02/2010 version 6.2 Section 5.2) will be taken into account together
with the currently employed methodologies by the EU member states to calculatstmer Baseline Load

6a/ . [ €0 F2NJ/ dzald2YSNEKk! 3INBIFIG2NER SYNRtftSR A

y 5w

In the eDREAM use cases, a data model will be applied and the prediction algorithm to predict the CBL will
be taken from T3.1. In T3.2, an approach to produce the flexifaligcast will be chosen and applied to this
particular part of the project. This task will result in recommendations for applgpegific Consumer
Baseline load (CBL) calculation methods across EU.
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1 Introduction

1.1 Scope and objectives of the deliverable and relevance in the
eDREAM framework

This reportis produced withinTask 3.2 oWWork Package 3 with the aiidentifying andanalysingbaseline
load calculation method®r DR programsThe methods identified and recommendations made in this report
will then feed directly into the second version of this detiable, D3.6, where recommendations are made
for applying these DR program baseline load calculations across the EU.

On a broader scale, the methods identified and evaluated by this report lay the groundwork for a key
component of the eDREAM platform, ledige calculation, which will be an essential part of implementing
an efficient and optimal DR strategy, as explored and implemented in Work package 4.

This document registers the combined knowledge produced through the cooperation of the different
partners, and uses the collected information different scenarios and UCs.

1.2 Structure of the deliverable
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1.3 Methodology

Production of this document was a result of a desktop research applied to collect and analyse evidence from
various published informatiosources Several mathematical procedures are identified and evaluated and then
compared utilising historical energy data provided by members of the consortium.
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Key Drivers for Demand Response
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Figurel P2P network illustration

The Stakeholders are an important part of any project, they are the parties affected by the activities of a
company or a projec These groups should always be kept in mind for the strategic planning of any business,
and the two types of which are primary and secondary stakeholders. Primary stakeholders are those that are
indispensable for the operation of the organization, treall those who have some direct relationship, such

as the employees, manager, owners. The secondary ones are those who do not participate directly in the
activities, but who, nevertheless, are affected by it. For example, the customers, government gatyl. goc
project is not an entity that is isolated from the environment, it will always be disturbed to a greater or lesser
extent by other organizations, or by its parts, the employees, the suppliers, the clients, they are groups,
organized or not. They arindispensable for any company, therefore, the impact on the stakeholders must
be taken into account in the planning, however, some impacts can be predicted before putting the Project
into operation. New stakeholders may arise that were not foreseen,asts pf the society that were not

taken into account in the initial planning. Projects always affect their environment in ways that were not
expected for this reason is important to keep watch on all possible that will appear in the future. In the case
of Demand Response, the primary stakeholders would be the employees of the Project. The persons in charge
of carrying out the case studies, put ideas into practice, among the external stakeholders the most important
would be the electricity production compaes that receive the information of DR can plan their production
depending on this and the final users of electricity, or customers, who receive more economical electricity.
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We could also mention the environment, since the technology of renewable enesgfasaured by the
development of DR.

Typical dispatchable DR programs give incentives to DR customers based on the amount by which they reduce
their energy/power consumption. To verify the amount, a customer baseline load (CBL) needs to be
determined. CBLefers to the amount of electricity that would have been consumed by the customer if the

DR event had not been occurred. The difference between actual load and CBL is considered as the amount
of load reduction, i.e. the DR performance that the customerieas. Hence, the accurate estimation of

CBL is critical to the success of DR programs because it benefits all stakeholders by aligning the incentives,
actions and interests of DR participants, utilities, and grid operators. Note that CBL plays a key role
implementing DR programs; if the baseline is determined relatively low, customers are less motivated to
participate in the DR program because they might think their performance is not fully acknowledged. On the
other hand, if the baseline is estimatedlatively high, utility companies are less motivated to operate DR
program because the amount of load reduction is egstimated and thus more incentive should be paid to
customergPark, et al., 2015)

Currently Demand Respse is a growing technology, and there are many different DR programs. These
programs try to predict with the highest reliability the future electrical load profile, and almost all DR
programs use the historical consumption as data principal, and as tmagidyrso that a model used in one
specific site cannot be applied in another. Unless you have access to historical consumption data in this new
site, or if a significant change in consumption characteristics occurs in the installations in a short tode peri

it would be possible that the model becomes ineffective. Some programs use the external temperature in
real time, and have managed to demonstrate that the electrical consumption of some buildings is
proportional to the ambient temperature, many use thectrical load data of one week to predict the load

the for following week, and some DR programs use fuzzy logic to have gain flexibility and quick answers.
There are so many methods that it would be impossible to describe all those that are currengytdmsted,

thanks to the speed of data processing and information transmission with which now have the possibility to
analyse more data more quickly, that will allow us to have more flexible systems and an accurate assessment.

A process that is not measd cannot be controlled, in all processes it is important to have feedback, for
which you can select different measuring instruments, which gives us information that we will then have to
interpret, in order to improve the process and close the cycle. Dehtasponse programs are not an
exception, all DR programs need to be flexible to respond to unexpected stimuli, and to be able to receive
assessment. Otherwise it would be like having a blind man driving a car, a potential disaster. Advances in P2P
technobgy make it possible to transmit information quickly, some of the most promising programs in the
field of DR use the technology of neural networks to quickly analyse the information they receive, in order to
give a quick and effective response, Some DRyrpros analyse data provided in real time by different
sensors to try to be as accurate as possible in the forecasting.

In literature, there are many types of forecasting models to predict the electricity demand based on different
algorithms, techniques antheories. Each forecasting model gives new information and has different
characteristics, from the horizon that so much in the future can predict the electric charge, up to the speed
of response, it will be how fast it responds to unforeseen events, arflexible the model is, there are many
models with different forecasting times periods, from a number of hours, a number of days to several weeks,
and knowing the time period is fundamental for DR project,

In some sense, short term load forecasting idlsinto customer baseline load estimation since it investigates

same time scaleBBaseline estimation is however slightly different to short term load forecasting since it

must satisfy both consumers and utility side. The purpose of load forecastingneragien side is to match

the amount of electricity generation to the consumption while minimizing generation cost. In contrast, the
10
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establishment of baseline load is aimed at demand side to measure the DR performance. Accurate demand
forecasting can motate customers to participate in DR programs and to receive monetary rewards from the
utility company(Park, et al., 2015)

All these concepts are fundamental to plan and execute a DR project, and it is important to haveattiese

clear before analysing any DR project. For this reason, in the previous paragraphs the basic concepts were
explained. In the following partthis DR Project will discussed, and its characteristics, stakeholders, DR
programs, flexibility assessmentatd model for forecasting will be examined. The basic concepts of this
project will be available and will allow the results to be much easier to interpret by third parties, people who
do not work directly within the program.

2.1 Stakeholders

Energy marketsra evolving in a new connected vision, in which, compared to the classical framework,
different stakeholders are called to take part into the whole energy value chain, from Generation to services
for transmission and distribution. Keeping in mind the ndwht RA3IY 2F (KS (2Rl &8Qa a
can specify the following stakeholders for the eDREAM project:

1 System OperatorgTransmission System Operators, Independent System Operators, Distribution System
Operators and other local network operation @igs)

1 Market Operators(Retailers, Large producers & Traders, Brokers, Aggregators, ESCo, etc)

1 Governance and Policy BodiegRegulation Authorities, Governmental Institutions, Public
administrations, Policy Makers, no profit Agencies)

1 Final Usergprosumes, producers, large consumers, user cooperatives)

1 External Services provider@ll those subjects that does not produce, dispatch, sell or use energy and
participate to the market in a subsidiary way: services providers, third part service providerardRe&e
Innovation Entities, industrial or consultancy providers, like the P2P Blockchain Service provider
mentioned)

The diagram below indicates the relationship between the stakeholders among such new vision. From the
final users like active consumers fmosumers), the value chain is connected to form-dikectional flow,

where market players like aggregators, brokers, ESCOs and traders, provide services to system operators
and/or to final users on the energy markets.

In the eDREAM concept, anothermktholder that can take part to the logic of Energy markets and DR
programs is the P2P Blockchain Service provider: it may address one of the most promising target markets.
Blockchain platform could be considered as enabling technologies to allow aggeegatoeduce their
operational risk and lowering transaction costs. On the other side, the majority of the typical activities
covered by an aggregator could be done thanks to the automated support of P2P DLT/Blockchain platform.
This is comprehensively deéd in eDREAM D2.User group definitions, endser needs, requirement
analysis andeployment guidelinesChapter 2.

11
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r System

Operators

External Services Market Governance and

providers Operators Policy Bodies

Figure2 Stakeholders in a modern smart grid scenario

2.2 Demand Response Programs

Several definitions of DemariResponse (DR) can be found in literature. One of the most popular and cited
defines Demand Response as the changes in electric usage bysenclstomers from their normal
consumption patterns in response to changes in the price of electricity over tionthef, DR can be also
defined as the incentive payments designed to induce lower electricity use at times of high wholesale market
prices or when system reliability is jeopardisd (

Different DR programs exist and can be executed. They are mainlgdlivith two categories: Incentive
Based Programs (IBPs) and Price Based Programs (PBP, sometimes referreeBaseldnate Programs).

In IBP, the customer response is triggered by a form of explicit economic incentive that can be generated
enabling the R, while in PBP, the customer is induced to react to a change of price signals to have economical
advantage and for this reason can be considered as an implicit form of DR.
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2.3 Flexibility Assessment and Demancegponse
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3 Technigues and Approaches for Energy Consumption Baseline
Flexibility Estimation
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3.1 Existing ISO Demand Response Product
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that focuses on dagmhead processes and anathone that focuses on redilme processe¢ CAI S0O,.In2019)
the dayahead market the following steps are performed sequenti@liyAl SO,: 2019)

(1) Runa market power mitigation test,
(2) Establisithe amount of power needed to satisfy the forecasted demand, and

(3) Determinesupplementary plants that must be prepared to generate electricity for the next day. Bids
establish the electricity prices and the market is capable of identifying the cheapegfyeto be provided to
the consumer, by making use of the full network model.

Also in this market, scheduling coordinators have a specific time interval in which they can transact, i.e. seven
days before the trade date until the last day before the tratiéde. The reatime market, named Energy
Imbalance Market ensures that the power is provided to its customers at the lowest cost when demanded
through its realtime tradingsystem, whichinvolves running an automated auction every 5 minutes daily.
Suchart LILINR I OK Syl 6fSa GKS YIN]LSOIQa LI NIGAOALI yGAZI 07
or sell power right before it is used. Besides providing power at lower costs, the market also supports the
integration of renewable energy. The renewable aqeis predicted daily and in case of predicting an excess,

the energy is provided at a lower cost to other areas in which the energy would otherwise be provided at
higher costs and from less cleaner sources. Moreover, the Energy Imbalance Market mainkaBs I NA R Q
reliability and stability through its ancillasgrvices, whichegulate energy up and down, or provide spinning

and nonspinning reserves.
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3.1.21SO New England
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3.1.3New York ISO

New York ISO is the independent system operator that manages the electric grid of New York and associated
wholesale electricity market since 1999. The aim of New York ISQNswoYork 1ISO, 2018)1) balance the

available power every six seconds over the 11173 miles of managed transmission lines, while adhering to
mannn NBEAFOAfAGE &adFyRFENR&aX O0HO oFflyOS O2yadzySNa
effective manner by constahité NB PASgAy3I GKS SySNHE& LINPRdAzZOSNARAQ 0 A
delivered from generators to the utility companies that provide electricity to the 19.8 million population of

New York, and (4) integrate renewable energy sources into the mamagédet which compete along with
traditional energy sources. New York ISO implements two types of demand response programs within its
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market(New York ISO, 201§)) reliabilitybased programs the Installed CapacitySpecialCase Resource

program and the Emergency Demand Response program, and (2) ecdvesait programs Dayahead

Demand Response program and Demd&ide Ancillary Service.K S&S Y2RSt a T @2 dzNJ (K
f 2I0R I 6 NBy OBKS HMBd A & WRE ANIeY&AK S t RE¥WEFYR (2 0SS NBRdzOS
ISYSNYG2N&R G2 6S A3AYyAUSR ¢gKSy (GKS 3ISYSNIlGA2y A& A
ddzOK aAldzZ GA2yas GKNRdAdZAK (KS &$SMBESYy 082 Ng S YL{yhR &AS
/ dzZNJi I Af YSYyd {SNBWAOS tNRGARSNER (KFdG f2FR Ydzad oS
Odzal@aYB®NIASEAYS O2yadzyYLIian2y RSUGSNXYAYSR o6& GKS flad
0KS SySNHg 0&XESdzY LAdd42 I (okNS yKIWSTEKSanf 8 G A FAOF GA2Yy A& 3.
K2dz2NE 0ST2NB (KS NBRAZOBY @Y dzNIdZAE 06 KS SYFRNDSEQ® LI NI
consumption in this situation, thaarket pays Curtailment Service Providers according to the achieved load
reduction. In the case of the Installed CapaeBpecial Case Resource program, the participants are obliged

to reduce load every time the New York ISO signals a reliability ement feast four hours, and receive

monthly a capacity paymerfiNew York ISO, 2018) condition that must be fulfilled by a participant to be
accepted in the reliabilitpased programs is to commit to reduce the load with aste100kW. The
economiebased demand response programs enable participants to offer load reduction even in non
emergency situations, when the electric grid is not stresdéelv York ISO, 20182 NJ SEI YLX S 6 7\
RIMTRKSRRYI YR NBaALRYyAaS LINEHENDVEYRIE B NBEZR deSESA 2Ry YH 8N S
G23SGKSNI 6A0GK KS[ ISoyNBWERS X Kimlzi X vedi 03 REY SNHe RSYI yR
oFaStAyS F2NBORAGNPIIAVDER XFQABV&KRES 6K2 RSONBI a$s
LISyt GASa INB IAGSY Ay OFrasS GKS RSYFYR A& y24 RSON
hyOS I t£2FR NBRdzOGA2Yy Aa | OOSNHISESIES @iy Ri K KaSAIE RSdRf>S d
AY UGKSHSRGH yROAT Tl NE {SNIBAOSA t NPAIN}YY VYdzald NBaLRY
NBIj dzS&a d & AA cordifon th& midst bé MIMI&idy a participant to be accepted in the economic

basd programs is to commit to be able to reduce the load with at least 1MW.

3.1.4ERCOT
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3.2.3Regression
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3.2.6Short term load forecasting for Baseline Assessment
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WhereA: is the actuakrror andk is the forecastedrror.
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4 Customer Baseline Load (CBL) definittoneDREAM use cases

4.1 Methodology
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Figure8 Geographical location of Terni site
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Figure9 Baseline example
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