Personal Energy Administration Kiosk
application
© PEAKapp Consortium

) 7468664 - 04/12/2019
|

PEAK

Za\
A

Personal Energy Administration Kiosk application:
an ICT-ecosystem for Energy Savings
through Behavioural Change, Flexible Tariffs and Fun
Contract No 695945

Deliverable D3.4.
Roll-out planning toolkit

Prepared by Leire Bastida and Ana Moja (Tecnalia)
Version 2.0: 31.10.2019

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 695945.

Deliverable D5.4 Page 1 of 36



Personal Energy Administration Kiosk T /.\

application
© PEAKapp Consortium

Document control information

Title D5.4 Roll-out planning toolkit
Editor TECNALIA
Contributors ELDER, 220ENERGIA

Dissemination Level

[]CO Confidential, only for members of the consortium (including the
Commission Services)

] Restricted to a group specified by the consortium
(including the Commission Services)
[]PP Restricted to other programme participants (including the Commission

Services)

X]PU Public
Reviewers [ ] Baskent-Elek [ ] GreenPocket

[ ]DTU [] IJsfontein

X El-JKU X RTDS

[ ] ELDER [ ] Tecnalia

[ ]ENAMO (] 220 Energia
Status (] Draft

(] WP Manager accepted

X] Co-ordinator accepted

Action requested

(] to be revised by Partners involved in the preparation of the deliverable
(] to be reviewed by applicable PEAKapp Partners

(] for approval of the WP Manager

(] for approval of the Project Coordinator

Requested deadline for
Action

Versions
Version | Date Change Comment/Editor
V0.1 28/08/2017 First release Template provided
V0.2 30/11/2018 Second release First draft completed
V0.3 05/01/2019 Update of section 4 Second draft completed

V0.4 09/01/2019

Final update of section 4 | Third draft completed
and addition of the manual
for the tool

V0.5 15/01/2019

Addition of toolkit screens. | Forth draft completed

V0.6 30/01/2019

Addition of final toolkit | Final version ready for review
screens and final update.
Ready for internal review

V1.0 01/02/2019

Final additions based on | Final version
comments received

V2.0 31.10.2019

Final version Integration of comments from PO and monitors

Deliverable D5.4

Page 2 of 36




Personal Energy Administration Kiosk T /.\

gpgllz—liaKt;%g Consortium PEAK S
Table of Contents
TabIE Of COMENTS. ..ottt s 3
LISE OF TADIES ..ttt sttt 3
LISE OF FIGUIES ..ttt ettt bbb bbb bbbttt et s s 4
1 General Information of the DElIVErable .............ccovierreeiicce e 5
P2 |1 o o [ TSR 6
3 Methodology for the Cost-Benefit ANIYSIS..........ccciueiiiiieiicces et 7
4 Roll-out planning toolKit: CBA............cir s 9
4.1 Guideline 0: Define the SCENAMO .......c.cveuririririeerce s 9
4.2 Guideline 1: Tailor to 10cal CONAIHIONS .......ovvveeeririeirrrce s 9

4.3 Guideline 2: Review and describe the technologies, elements and goals of the scenario (CBA
step 1) 11

44 Guideline 3: Map assets on to functionalities (CBA Step 2)........ccvuerriernicneeniesneeins 12
4.5 Guideline 4: Map functionalities on to benefits (CBA Step 3).....ccccvvvveceiecrceccee e 15
4.6 Guideline 5: Establish the baseline and project data (CBA Step 4) ........cccoveerevniernieinenes 17
4.7 Guideline 6: Monetise the benefits (CBA StEP 5)......cvviiiciciereicceecces e 18
4.8 Guideline 7: Identify and quantify the costs (CBA StEP 6) .....cccccvvvevecceiecccee e 18
4.9 Guideline 8: Compare costs and benefits (CBA StEP 7) .....c.cvvevvierniereneese s 19
410  Guideline 9: Perform a Sensitive analysis...........cccocvvviricciceessceeeee e 19
5 Roll-out toolkit: Digital SUPPOM.........ceeieieirriricrciee e 20
B CONCIUSIONS .....eveieitceie ettt 35
T REEIENCES ..ottt 36
List of Tables
Table 1: D5.4 General INfOrMation ...........cuiiiiiireieeee e 5
Table 2 - Basis scenarios to consider for the CBA ........ooveiiiie e 9
Table 3 - List of potential variables to be considered during the “Tailor to local conditions” step ............... 9
Table 4 - List of variables to be considered in PEAKADPD.......ccceviiviiiie i 10
Table 5 - List Of PEAKADD @SSELS.......cciiiiiiiiiiie ettt sttt sttt st s 13
Table 6 - Mapping of assets-funCtoNANItIES ..........ceoeieieier e 14
Table 7 - List of PEAKAPD DENETIES.......cviiiiiiiiie et s 15
Table 8 - Mapping of benefits-functionalities ............ccoerveiririiirce e 16
Table 9 - Baseline and Project data in PEAKEDPD .......ooveiiiiiiiieiiie e 17
Table 10 - Monetisation of DENEitS..........coviiiiiii s 18
Table 11 - List Of PEAKEDPD COSES.......euiiuiiiiiiiitiriiiterie sttt 18
Table 12 - ESCalation faCtOrS .........oveieieiiece e ene s 26

Deliverable D5.4 Page 3 of 36



Personal Energy Administration Kiosk T /.\

application I

©pIEEAKapp Consortium PEAK
List of Figures
Figure 1 — Assessment framework for Smart Grid projects ........cccovvvieiiiieiic s 7
Figure 2 — CBA framework GUIAEIINES ...........oiiiririeieieie e 8
Figure 3 — Technical description of the architecture of the ICT-to-Human ecosystem .............cccceevennne. 11
Figure 4 — Main Screen of the ROll-OUt tOOIKIL ............coveiiiiiiiiecceece e 20
Figure 5 — General INformation SCrEEN.........ccvi i 21
Figure 6 — Summary of PEAKapp assets and MatriX..........cccvvveieieiieie s e 22
Figure 7 — Customer electriCity rates SCrEEN .......ccveiii i e 23
Figure 8 — Baseline and Project data iNnPUE SCrEEN ........ccviiiiicii e e 26
Figure 9 — Escalation factors SCrEEN...........uiiiiiiiiiieiee s 27
Figure 10 — COSES INPUE SCIEEN ......vieiieiiciee et 28
Figure 11 — Final SUMMAIY SCIEEN .......ccuviiiiiiriiiteitei et 29
Figure 12 — Cost-benefit analySis SCrEEN .......c.ciiiieii i et 29
Figure 13 — Standard analysis: Values SCrEEN.........ccuiiveiiiiieecie et 31
Figure 14 — Standard analysis: NPV SCIEEN ..........ccciuiiiiiiii ettt 32
Figure 15 — Sensitive analysis: SENSItive rates SCTEEN .........ccccvveiiieiie i 32
Figure 16 — Sensitive analysis: Sensitive Chars SCrEeN ............coviirereicie s 34

Deliverable D5.4 Page 4 of 36



Personal Energy Administration Kiosk T /.\

application

© PEAKapp Consortium PEAK

1 General Information of the Deliverable

Table 1: D5.4 General Information

Title Roll-out planning toolkit

Description The design and development of a toolkit (composed of a set of algorithms and
data) including a guidebook so any energy utility can assess the expected costs
and benefits of using and deploying PEAKapp.

Deadline M34 — December 2018

Leader TECNALIA

Partners Involved | Tecnalia (8), ELDER (2), RTDS (2)

Steps covered All
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2 Introduction

There is a need for providing a roll-out planning toolkit allowing decision makers within electricity retailing
companies to retrieve all information required to judge the roll-out in terms of social acceptance, commercial
viability and system/environmental impact for their company of implementing and deploying the PEAKapp
solution.

From the costs perspective, this deliverable details what hardware and software equipment of an electricity
company is required to host the ICT-to-Human ecosystem, what the administrative processes are being
necessary for its operation, and what resources need to be dedicated during the implementation phase and
then during the normal operation.

From the benefits perspective, the outcome from Deliverables 4.1 and 4.2 will serve as basis to assess
achievable effects on customer loyalty, customers’ willingness to pay, and the other quantifiable effects and
expectation of field-test participants.

This deliverable will provide the design and development of the roll-out toolkit (composed of a set of
algorithms and data) including a user manual so any energy utility can assess the expected costs and
benefits of using and deploying PEAKapp.

The toolkit can be downloaded from: http://www.peakapp.eu/public-deliverables/

Deliverable D5.4 Page 6 of 36
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3 Methodology for the Cost-Benefit Analysis

Smart Grids are a key component of the European strategy toward a low-carbon energy future and a
significant number of investments need to be mobilized for deploying solutions such as PEAKapp. Therefore,
the analysis of short term costs and long-term benefits allocation among different stakeholders, mainly for
decision makers within electricity retailing companies, is a precondition for reducing uncertainties and
incentivize investments.

In order to design and implement a roll-out planning toolkit focused on the PEAKapp solution we will use as
basis the Reference Report on “Guidelines for conducting cost-benefit analysis of Smart Grid projects”, co-
authored by DG ENER and JRC [JRC 2012] [EU 2012]. This report provides a step by step Cost-benefit
Assessment (CBA) framework based on the work performed by EPRI (Electric Power Research Institute),
where several additions and modifications to fit the European context have been done. Besides, this
assessment framework, which includes economic and qualitative appraisals, is a collaboration between the
EC and the US Department of Energy (DoE) in the framework of the EU-US Energy Council.

This CBA framework recognizes that the impact of Smart Grid projects goes beyond what can be captured
in monetary terms; so, this approach integrates an economic analysis (monetary appraisal of costs and
benefits on behalf of society) and a qualitative impact analysis (non-monetary appraisal of non-quantifiable
impacts and externalities, e.g. social impacts, contribution to policy goals) as detailed in Figure 1.

Economic appraisal Non-monetary appraisal
(Societal CBA) (Qualitative impact analysis)

Smart Grid
project
overall

assessment ,

Figure 1 — Assessment framework for Smart Grid projects

For an easy usage, the CBA framework is structured into a set of 10 guidelines (see figure 2) to tailor
assumptions to local conditions, to identify and monetize benefits and costs, and to perform sensitivity
analysis of most critical variables. It also provides guidance in the identification of externalities and social
impacts that can result from the implementation of Smart Grid projects but that cannot be easily monetized
and factored into the cost benefit computation.
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4 Roll-out planning toolkit: CBA

4.1 Guideline O0: Define the scenario

We will use the two scenarios based on the percentage of end-users to be targeted with PEAKapp, the roll-
out time and the number of PEAKapp functionalities considered:

o Scenario 0: “Business as Usual (BaU)” with no PEAKapp solution. This scenario is focused on the
current situation of the energy utility. It assumes that no PEAKapp deployment will be required in the
CBA time horizon. This scenario is also labelled as “Do nothing and nothing happens” and can be seem
as the baseline scenario.

o Scenario 1: “PEAKapp adoption”. This scenario assumes that the energy utilities will make available
the PEAKapp solution for all their smart meters users by 2020. The PEAKapp solution is provided with
the agreed set of common minimum assets based on the type of end-user.

Table 2 - Basis scenarios to consider for the CBA

Extension of roll-out Roll-out time
Scenario (percentage of Number of PEAKapp assets
consumers) T
Scenario 0 - - -
3 assets as the whole PEAKapp
Scenario 1 100% 5 solution (see section 4.4. for more
details)

4.2 Guideline 1: Tailor to local conditions

Itis important to define assumptions and set critical parameters because different geographies and contexts
(political, economic and cultural) will determine the impacts on the quantification of benefits and costs. For
doing so, in this section we provide the following information:

1. ldentify the main parameters in order to define the local conditions of the roll-out.
2. Define the assumptions based on the local conditions influence
3. Substantiate the validity of those assumptions using data sources.

Here is a list of non-exhaustive variables to be considered as potential factors having an impact (positive or
negative) on the roll-out:

Table 3 - List of potential variables to be considered during the “Tailor to local conditions” step

Variables/data to be set/collected in the case of . .
o Unit/Metric
utilities
Projected variation of energy consumption %
Projected variation of energy price %
Peak load transfer %
Electricity losses at transmission and distribution level %
Estimated non-supplied minutes Number of minutes

Deliverable D5.4 Page 9 of 36



Personal Energy Administration Kiosk
application
© PEAKapp Consortium

Value of lost load; value of supply €/kWh
Discount rate %
Hardware costs (e.g. smart meters, etc.) €
Number of smart metering systems to be installed Number of systems
Installation costs for smart metering system €
Licensing costs for using PEAKapp €

Number of PEAKapp
Deployment schedule of PEAKapp usersfyear
Life expectancy of smart metering system Number of years
Meter reading costs €lyear
Telecommunication success rate %
Inflation rate %
Cost reduction associated with technology maturity %

Number of smart

Implementation schedule meters/year
Carbon costs €/ton

After an analysis and discussion with utilities’ partners, where it is remarked that smart meter roll-out
happens regardless of the project solution, the list of variables to be considered as potential factors for

PEAKapp are:
Table 4 - List of variables to be considered in PEAKapp
Variables/data to be

N° set/collected in the case of Description Unit/Metric

utilities

V1 | Number of customers Average annual number of residential Number

customers.

V2 | Growth rate of customers Estimated rate of potential new %

customers.

V3 | Customer energy prices/rates Amount of money that customer paid for €/kWh

the energy consumed.

V4 Projected variation of energy Estimated annual increase/decrease of %
prices energy prices. °
Projected variation of energy Estimated annual increase/decrease of 0

V5 . . L %
consumption (demand growth) energy consumption at residential level.

Estimated annual increase/decrease in

V6 | Inflation rate the general price level of goods and %

services.

V7 | Customer care cost Average amount pf money related to call €lyear

centre service per customer.
Estimated non-supplied PrOJectedlaverage annue_ll numper Of. Number of

V8 . unserved minutes for a typical residential .
minutes . minutes

customer during an outage event.

Vo Value of lost load; value of Annual average amount of money per €kWh
supply kWh of load not served.

Average annual customer Average annual electricity usage of a

V10 e . . A kWh

electricity usage single typical residential customer.
Number of meter tamper Total annual number of residential meter
V11 P tampering cases that have been detected Number

detections at residential level

and confirmed as theft attempts.

Deliverable D5.4
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Projected average annual theft rate of
V12 | Average duration of theft time for a typical residential customer %
during a theft event.
Average annual amount of money per

Difference between peak and

V13 off-peak generation MWh of the margin between peak and €/MWh
off-peak prices.
Average annual rate of electricity usage
V14 | Estimated peak load transfer that is shifted from peak times to off-peak %

times.
Average annual COZ emissions from

V15 | CO2emissions . tons/year
central generating sources.
. Average value of CO2emissions based
V16 | Value of CO2emissions g on market €/tons
Interest rate used in discounted cash flow
V17 | Discount rate analysis to get the present value of future %
cash flows [JRC 2012].

4.3 Guideline 2: Review and describe the technologies,
elements and goals of the scenario (CBA step 1)

PEAKapp will provide an ICT-to-Human ecosystem 2.0 to trigger lasting energy savings through behavioural
change, enable increased consumption of clean and low-priced electricity from the spot market to household
customers, connect customers to social networks, motivate them through serious gaming and to boost the
efficacy of Smart Home building energy management systems by integrating their functionalities into the
PEAKapp solution.

The ICT-to-Human ecosystem 2.0 is designed to be hosted by electricity retail companies, which offer it to
their customers and in return gain customer loyalty, service fees or a platform to promote their other energy
efficiency services, such as individualised energy audits or contracting of efficient appliances.

The following figure shows the technical description of the PEAKapp architecture:

TODAY PEAKapp FUTURE
T - ed PEAKapp‘s consumer: ||'|tEgrﬂtEd,
oday's c Isolated, no Inc
5 T (T e R ICT-ecosystem Front-end
commer o
Distribution Grid Distribution — App &
Consumer 2 Operator Grid Operator Meter Widget
{Metering) —
— o
Electricity Retailer Web Server Admi Meter Datamporter
Master Data esirmeﬁ%mm Dynamic Tariff Data Monitoring
blueContent e :
= (Data-WareHouse LBpot
Validation
Interpolation
Al Master DataImporter
\Mﬂ@a‘"’"—/ Validation
Bill
e - " Admin-Panel/ Reporting
Back Office

V.
Figure 3 — Technical description of the architecture of the ICT-to-Human ecosystem

The main components of the system are:
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o Data Collection Framework: A standardized and open interface framework to import meter-data like
consumption data and meter reading of different energy types, as well as to import master-data like
user-data and tariff-data. It supports a wide range of interface solutions and data formats because data
from different sources comes together in the EEE [D2.1].

o Data Warehouse: An optimised central database for analytical purposes, which receives data from
several, normally heterogeneous sources from the Data Collection Framework and afterwards brings
them together and compresses them [D2.1].

e Energy Expert Engine — EEE: Summarizes, analyses and visualizes the smart meter data on a PC,
tablet or smart phone. It is supported by the Data Collector and a Data Warehouse [D2.1].

o Backend Processing Unit: The PEAKapp is based on classic client-server architecture. The client in
this case is the PEAKapp smartphone app front-end communicating with the JEE application located
on a server reachable over the World Wide Web [D2.2].

¢ Front-end system: A top notch rich HTML5, CSS3 and JavaScript application. It can be wrapped with
Apache Cordova, an open source mobile application development framework, enabling programmers
to develop a platform independent application without losing native smartphone functionality such as
Geolocation and Notifications [D2.2].

The features of the PEAKapp result in following benefits for the users:

o Optimize energy consumption: all relevant key data at a glance, compare to your own average or
previous period and get detailed analysis and forecasts

o Saving costs: get informed in case of expected debit in annual payment period

o Save energy: get informed in case of exceeding your consumption limit

o Compare to other households: see how efficient your household is compared to other households in
your surrounding environment

o Serious Game: get to know your daily consumption and learn, how much energy appliances use

¢ Notifications: stay informed about attractive offers and activities from your utility

o Discount offers: consume electricity if it is cheap, for instance in times of high renewable energy
consumption

o lllustrating energy records; Protecting the environment: Environmental analogies helps you to
better assess your energy usage, for example, the CO2 output generated by energy consumption is set
in relation to the number of kilometres for a car journey.

4.4 Guideline 3: Map assets on to functionalities (CBA step 2)

Based on the components of the PEAKapp system, the following table provides a list of assets considered
when assessing cost and benefits of PEAKapp project.
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Table 5 - List of PEAKapp assets

technologies

Asset | Asset name Description

no

1 Smart metering | Equipment and technologies installed at consumers that records energy
connection consumption and communicates that information at least daily back to the

utility for monitoring and billing. The technologies from PEAKapp operate
from a central server station and it stores the incoming consumption data of
the households retrieved from their smart meters, stores, forwards and
manages the dynamic electricity prices, handles all requests sent from the
households to the system, handles all messages that the provider sends to
the customers, and interconnects the households amongst each other. This
asset includes the Data Collection Framework and the Data Warehouse.

Energy Expert
Engine - EEE

The highly flexible Energy Expert Engine application summarizes, analyses
and visualizes the smart meter data on a PC, tablet or smart phone. The
multi-compatible interface enables the connection with a range of AMR and
EDM systems, customer databases and billing systems. Digital energy
consumption data is initially prepared in the EEE. Additional data, such as
environmental indicators, are subsequently included in the calculations and
are supported by the Data Collector and a Data Warehouse. Datasets are
linked and interpreted in line with the requirements of energy consumers on
the basis of algorithms and heuristics.

Customer Portal

This includes the Backend processing unit and the Front-end system.
This asset integrates the JEE application as well as the Game Server. The
PEAKapp is based on classic client-server architecture. The client in this
case is the PEAKapp smartphone app front-end communicating with the
JEE application located on a server reachable over the World Wide Web.
The PEAKapp front-end is a top notch rich HTML5, CSS3 and JavaScript
application. It can be wrapped with Apache Cordova, an open source mobile
application development framework, enabling programmers to develop a
platform independent application without losing native smartphone
functionality such as Geolocation and Notifications.

Now, we have to map each asset with the functionalities to provide enhanced capabilities provided by the
PEAKapp solution. For doing so, we will use as basis the 33 standardised functionalities [EU 2010] for Smart
Grid projects that are (potentially) activated by the assets.

The next table shows that mapping, where the dots in the cells represent the functionalities provided by the
PEAKapp project and which assets activate them.

Deliverable D5.4

Page 13 of 36




$92.n0s ABisus uo uoewoul srcidwi ‘zg

uonewJoyul abesn ABisus anosdw| * |

management

suesw
Jusiayip Aq sjeubis aoud pue ejep uondaluluondwnsuo) Qg

stronger and more direct
their energy usage and

F. Enabling and encouraging
involvement of consumers in

sbuipeal Jajaw jo Aouanbauj yusiowng gz

suondn.sjul
10 UoISE290 Ul Buiiodal [oAs) Jawoisno aroldw| “/z

suondn.isul psuueld
J0} 921J0U 82UBADPE [eNpIAIpUl SJaSh pUb 0} 8pIACId "9Z

S92IABp Lews pue uolewone
say|ioe} / swoy juabjjejul jo uopdope ay) Joddng "Gz

Services and Functionalities

customer service

1osuew Ajounos|e sy Ul uonedioned JaWNSUOD 8jeyjioe ‘2z

ENTLEN
Aouo9)e ay) ui siojebalbbe pue sddA Jo uonedioied |z

E. Improving market functioning and

NI
Aounos|s ay) Ul siojessush pajosuuo jje jo uonedionied 0z

Table 6 - Mapping of assets-functionalities

D. Better
planning of
future
network
investment

S90IAISS
Aigjjioue ‘speoj a|qixa|) ‘ebeiols ‘5 Jo S|apow Jeneg "/ |

Assets

Personal Energy Administration Kiosk

application
© PEAKapp Consortium

Page 14 of 36

Energy Expert Engine
Customer Portal

Smart metering connection

Deliverable D2.1



Personal Energy Administration Kiosk
application
© PEAKapp Consortium

4.5 Guideline 4: Map functionalities on to benefits (CBA step 3)

The purpose of this second mapping is to link the functionalities considered in previous step with the benefits
they provide. This mapping only includes the functionalities provided by the project's assets, as identified in
the previous step.

For the definition of the benefits, we can use as reference the 22 Smart Grid benefits put forwards by the
EPRI methodology [EPRI 2010] [JRC 2012]. Here is the list tailored to PEAKapp:

Table 7 - List of PEAKapp benefits

Group Category Benefits
Theft Reduction Reduced Electricity Theft (Utilities)
Electricity Cost Savings Reduced Electricity Cost (Consumer)
Economic Consumer Satisfaction Increased Consumer Satisfaction ( Utilities,
Consumers)
Other Reduced Call Centre Cost (Utilities)
Reliability Power Interruptions Reduced Sustained Outages (Consumer)
Environmental Air Emissions Reduced CO? Emissions (Society)

According to [JRC 2012], the description of each of those benefits is as follows:

o Reduced Electricity Theft: Smart meters can typically detect tampering. Moreover, a meter data
management system can analyse customer usage to identify patterns that could indicate diversion.

e Reduced Electricity Cost: The functions listed could help alter customer usage patterns (demand
response with price signals or direct load control) or help reduce the cost of electricity during peak times
through either production (DG) or storage. In our case, we will analyse this benefit from the peak load
transfer perspective.

¢ Increased Consumer Satisfaction: Increased use of smart meters and connected PEAKapp use
enhances the customer’s feeling of satisfaction which may result in tariff incentives for utility company.
This benefit will be measured using questionnaires.

e Reduced Call Centre Cost: Functions that enable a reduction in the customer claims using the call
centres regarding billing or inaccurate meter readings.

e Reduced Sustained Outages: Reduces the likelihood that there will be an outage and allows the
system to be reconfigured on the fly to help in restoring service to as many customers as possible. A
sustained outage is one lasting > 5 minutes, excluding major outages and wide-scale outages. The
benefit to consumers is based on the value of service (VOS).

e Reduced CO? Emissions: Functions that provide this benefit can improve performance in many
aspects for end-users. These improvements translate into a reduction in CO2 emissions produced by
fossil-based electricity generators.

Now, we have to map each benefit with the functionalities. The next table shows that mapping, where the
dots in the cells represent the functionalities provided by the PEAKapp project and which benefits are
addressed.
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Benefits

X

Reduced Call Centre Cost
Increased Consumer
Reduced Sustained Outages
Reduced CO2 Emissions

Reduced Electricity Cost
Satisfaction

Reduced Electricity Theft
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4.6 Guideline 5: Establish the baseline and project data (CBA
step 4)

The definition of the baseline scenario provides a set of formal data about the grid status when the PEAKapp
solution is not taken place (this means, assuming a “no build” scenario). This baseline scenario, which must
be defined by the user, will be used to compare against in order to determine the improvement of using the
PEAKapp technology in the grid. The Section 4.1 defined the two scenarios we will be used: scenario 0
(baseline) will be the current smart grid without the PEAKapp technology and scenario 1 will assume that
the user has already deployed a smart grid, which is a requirement for PEAKapp deployment.

The identification of the required baseline and project data is defined in Table 4. And for their collection, we
will use historical data (data is relatively stable over the deployment period), which in some cases will be
adjusted using forecasts (data is expected to vary over short time periods [EPRI 2010]). To calculate the
benefits, the toolkit needs to collect the baseline data from the user based on a five-year projection. Besides,
we also need some additional data about the PEAKapp project usage (for at least one year). The following
table summarises all the data required.

Table 9 - Baseline and Project data in PEAKapp

Historical /
Baseline and Project data Forecasted Related benefits
metric
Number of customers H Reduced Electricity Theft, Reduced Call Centre Cost
Growth rate of customers H Reduced Electricity Theft, Reduced Call Centre Cost
Customer energy prices/rates H Reduced Electricity Theft
Projected ";:ite'gn of energy F Reduced Electricity Theft
Projected variation of energy Reduced Electricity Theft, Reduced Elecltricity Cost,
consumption (demand growth) F Reduced Call Centre Cost, Reducgd Sustalned Outages,
Reduced CO? Emission
Inflation rate E Reduced Electricity Cost, Rgduced Call Centre Cost,
Reduced Sustained Outages
Customer care cost H Reduced Call Centre Cost
Estimated non-supplied minutes H Reduced Sustained Outages
\Value of lost load; value of supply F Reduced Sustained Outages
Average annual customer H Reduced Electricity Theft
electricity usage
; Number of meter tamper H Reduced Electricity Theft
etections at residential level
Average duration of theft H Reduced Electricity Theft
Difference between pe;ak and off- H Reduced Electricity Cost
peak generation
Estimated peak load transfer F Reduced Electricity Cost
CO2emissions H Reduced CO? Emission
Value of CO2 emission F Reduced CO? Emission
Discount rate H Used for the sensitive analysis

In the case the user provides less than five-year projection of project data, the toolkit will automatically defer
it by interpolating the missing data with the trend in the baseline data. For example, if the baseline values
for 2020 and 2021 are 100 and 130, respectively; and the project value for year 2020 is 40, the tool would
interpolate 52 as value for the missing 2021 project data (30% higher).

Deliverable D5.4 Page 17 of 36




Personal Energy Administration Kiosk

application

© PEAKapp Consortium

4.7 Guideline 6: Monetise the benefits (CBA step 5)

Based on the identified benefits (and both the baseline and project data (see Table 9), this step is in charge
of collecting and reporting the data for the quantification and monetisation of the benefits. In general [JRC
2012], the monetary value of a benefit can be calculated as:

Value (€) = [Status] paseline (scenario 0)— [Status] peakapp (scenario 1)

In order to monetise the benefits, here is the formula we have used and the rationale behind the benefit

calculation [JRC 2012):
Table 10 - Monetisation of benefits
Benefits Formulae Rationale
Value (€) = [Number of meter tamper The average energy rate is calculated
Reduced Electricity Theft detections at residential level * Average | using as basis the customer energy prices

annual customer electricity usage * Average
duration of theft *Average energy prices]

and the projected variation.

Reduced Electricity Cost

Value (€) = [Difference between peak and
non-peak generation* Estimated peak load
transfer]

The savings in electricity is based on peak
load transfer. The provision of real-time
consumption information to users is
expected to motivate them not only to save
energy but also to shift their consumption
to off-peak periods.

Reduced Call Centre Cost

Value (€) = [Number of customers *
Customer care cosf]

The reduction in the costs for the call centre
is based on a reduction of customer claims
related to billing, energy consumption or
inaccurate meter readings.

Reduced Sustained

Value (€) = [Projected variation of energy
consumption * Estimated non-supplied

The value of lost load represents an
estimated cost per kWh of electricity not

Outages minutes * Value of lost load; value of supplied. And it is often set as a reference
supply] by national regulators.
Value (€) = [Projected variation of energy | Avoided emissions should be entered as
Reduced CO2 Emissions consumption * CO2 emissions from central | negative numbers.

generating sources * Value of CO2
emission]

4.8 Guideline 7: Identify and quantify the costs (CBA step 6)

Collecting information on the roll-out’s costs is necessary for determining its return on the investment. The
next table shows the type of costs to be tracked for roll-out and to be estimated for the baseline. Here is the
list tailored to PEAKapp:

Table 11 - List of PEAKapp costs

o Type of cost to be tracked for roll-out and to be estimated for baseline
N Category ”
Unit: €/year
IT set-up and maintenance costs (this includes the set-up of the server to host
Cc9 back-end processing unit of PEAKapp)
C10 OPEX Network management and front-end costs
C11 Communication/data transfer costs (incl. GPRS, Radio Communications, etc)
C19 Call centre/customer care
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| C25 \ Other \ Licensing costs for using PEAKapp* (in the scenario 0, this cost will be 0)

4.9 Guideline 8: Compare costs and benefits (CBA step 7)

Once costs and benefits have been estimated, we need to compare them in order to evaluate the cost-
effectiveness of the PEAKapp deployment. For doing so, we will use three common methods:

¢ Annual comparison: This method provides a comparison per year.

o Cumulative comparison: This method presents costs and benefits cumulatively over time, for example
per year. This provides insights about when benefits will exceed costs.

e Net present value (NPV): This method consists of calculating the monetary value now of the project’s
future cash flow. For doing so, the steps are to subtract the present value cost schedule from the present
value total benefits schedule; to discount these annual net benefit amounts and then to sum up the
discounted values.

The NPV is calculated as follows:

3 R

=0 (1+i)

Where, tis the time of the cash flow; i is the discount rate; R; is the net cash flow (cash inflows minus cash
outflow at time ); n is the total number of years considered.

4.10Guideline 9: Perform a sensitive analysis

Apart from the standard analysis of the inputs, it is optional to perform a sensitivity analysis for benefits
calculations, which indicates to what extent the benefits are affected by variations in the input parameters.
In this case, the user controls the sensitivity range for each input by setting the low and high ranges for each
input to explore uncertainty. This implies to provide a high and low ranges for each of the inputs from table
9.
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5 Roll-out toolkit: Digital support

In our case, we will provide a software tool as a digital support for utilities to calculate the costs and benefits
of using PEAKapp solution. The tool has been developed as an Excel file “PEAKapp_Roll-
out_toolkit_v1.0.xIlsm". The tool will help utilities to understand the impact of the investments on using
PEAKapp. The tool can be used in two ways:

1. To have an estimation about the expected benefits and costs with a projected hypothetical one-year
scenario deploying PEAKapp. The resulting insights provided can be used to justify a future PEAKapp
investment.

2. Tocompare benefits and costs with real-word data after the deployment of PEAKapp during some years
while having a deeper understanding of the value of using PEAKapp.

The final result provided by the tool is a set of charts and tables summarizing the analysis performed. This
tool follows the different steps identified in the methodology and guide the user in the data collection process
to tailor each analysis to the characteristics of each utility.

N7

1\ AL Personal Energy Administration Kiosk
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Change, Flexible Tariffs and Fun
Y
4 \J

START
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Roll-out Toolkit

Welcome to the PEAKapp roll-out toolkit! This tool will help you to calculate the monetary benefits and
costs associated to the deployment of PEAKapp solution: either you want to start to use it or you have
already done the deployemnt and want to understand the results.

The analysis is performed from real-world or estimated data collected in the first five years of the
PEAKapp deployment. Based on the data from those five years, the tool is able to extrapolate the
benefits until 2045.

The tool will guide you through the different steps of the process but if you need more information, do
not forget to read the manual (D5.4).

When you are ready, click on Start!

NEXT

Figure 4 — Main Screen of the Roll-Out toolkit

First, the tool asks for some general information about the PEAKapp project, such as:
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o Name of the utility that will be implementing the PEAKapp deployment.

o Name of the PEAKapp deployment project, using a unique name in case several analyses wants to be
performed and saved.

o Start year referring to the first year that the project began to operate. This year will be used as the
starting year for calculating the costs and benefits. The format should be YYYY.

o  Country (optional) where the PEAKapp deployment will be performed.

PEAKapp

@D,

Personal Energy Administration Kiosk
lication: an ICT-ecosystem for

P EAK Energy Savings through Behavioural
Change, Flexible Tariffs and Fun

General information

This step of the tool collects general information about the project of PEAKapp deployment
and usage. Besides, this information will help you to identify each project in case you perform
several roll-out analyses. So, please, provide the following information:

Utility name *

Start year *

[
PEAKapp deployment project name * ]
[
]

Country (optional)

* These fields are mandatory

BACK NEXT

Figure 5 — General Information Screen

As the goal is to validate the roll-out of using the PEAKapp solution as a whole, the tool will show the user
a summary of the PEAKapp assets and how those assets map to the functionalities and benefits
(Guideline 2, 3, 4).
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PEAKapp matrix: Assets, Functionalities an Benefit

As the goal is to validate the roll-out of using the PEAKapp solution as a whole, this step shows
you a summary of the PEAKapp assets and how those assets map to the functionalities and
benefits.

PEAKapp assets

Raze Aezesname Descepaon
-

NEXT

BACK 1
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Change, Flexible Tariffs and Fun
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Wl o — A
PEAKapp matrix: Assets, Functionalities and Benefits
As the goal is to validate the roll-out of using the PEAKapp solution as a whole, this step shows you a summary of
the PEAKapp assets and how those assets map to the functionalities and benefits.
Functionalities
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Reduced Electricity Theft X

Reduced Electricity Cost X X

Reduced Call Centre Cost

Increased Consumer X

Satisfaction

Reduced Sustained Outages X X

BAC K Reduced CO? Emissions X X X N EXT

Figure 6 — Summary of PEAKapp assets and matrix

Then, based on the assets and associated benefits, the tool requires user to enter the values of the
variables identified in Table 9 from baseline scenario and, at least, one estimation from scenario 1
(Guideline 5,6). The tool will ensure that the inputs are provided in the correct format for calculating the
benefits.

o The first input requested is the Customer electricity rates, which includes the number of customer and
the related electricity prices. The tool only includes the residential customer segment due to the
PEAKapp purpose. Customer electricity prices must be the average energy rate. This input is always
requested independently of the selected benefits because it is needed for the calculation of the benefits.
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Establishing the baseline: Data inpu1/2

This step guides you to provide the required input data for the benefits calculation. First of all,
you should enter the Customer electricity rates, which includes the number of customer and
the related electricity prices. The tool only includes the residential customer segment due to
the PEAKapp purpose. Customer electricity prices must be the average energy rate and
demand charge. You can enter until 5 different sub-class for residential customers.

BACK

Personal Energy Administration Kiosk

g/i\z E 2 Eﬁ} 'I_ lication: an ICT-ecosystem for

P EAK < Energy Savings through Behavioural
Change, Flexible Tariffs and Fun

Establishing the baseline: Data input 1/2

Please, take into account that the provided data should reflect the values in the initial project
year, 2020. Once you have finished, please click in Next button. In the case that the data are
input incorrectly, a message explaining the problem will be shown.

Number of customers Average energy rate
(€/kwh)

Residential customers sub-class 1

Residential customers sub-class 2

Residential customers sub-class 3

Residential customers sub-class 4

Residential customers sub-class 5

Average residential customers

BACK NEXT

Figure 7 — Customer electricity rates screen

e Then, the baseline and project data are requested for each input defined in Table 9. There are two
types of values that are required for any input: “Baseline” values and “Project’ values. The baseline
data represents the conditions reflecting the system status without using PEAKapp (in our case,
scenario 0); while the project data represents realised and actual measured data using PEAKapp (in
our case, scenario 1). For each input, the user must enter data for every baseline year (maximum of 5
years) and at least one project year.
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Establishing the baseline: Data input 2/2

This steps collects the baseline and project data. The baseline data represents the conditions
reflecting the system status without using PEAKapp; while the project data represents realised
and actual measured data using PEAKapp. For each input, you must enter data for every
baseline year (maximum of 5 years) and at least one project year.

m Personal Energy Administration Kiosk

I= 1pplication: an ICT-ecosystem for
Energy Savings through Behavioural

PEAK . Change, Flexible Tariffs and Fun

)

prvre N

Establishing the baseline: Data input 2/2

Once you have finished, please click in Next button. In the case that the data are input
incorrectly, a message explaining the problem will be shown.

Baseline and Description Historical/  Metrics Baseline data Project data
frofect Fore =2z [== [== 2= [== 22 [== [ [==

Estimated rate of
potential new customers. H % l | | I I I ' I I l

Estimated annual
increase/decrease of
S k % N N I N I

Growth rate of customers

Projected variation of
energy prices

Estimated annual
increase/decrease of b 2 ] I | | I I I I I I
energy consumption at

residential level.

Projected variation of
energy consumption
(demand growth)

BACK NEXT
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Baseline and Description
Proiect

Estimated annual
increase/decrease in the
general price level of
goods and services.

Inflation rate

Average amount of
money related to call
centre service per
customer.

Customer care cost

< < Projected average annual
Estimated non-supplied b ol el
minutes minutes for a typical
residential customer

during an outage event.

Annual average amount

Value of lost load; value
Y of money per kwh of load
of supply n)tl)?:erved.

BACK
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Baseline and Description
Proiect

. Font Average annual electricity
verage annual customer ;00 of  single typical

electricity usage residential customer.

Total annual number of
residential meter
tampering cases that
have been detected and
confirmed as theft
attempts.

Number of meter tamper
detections at residential
level

> Projected average annual
Average duration of theft o6 e of time for a

typical residential
customer during a theft
event.

BACK

Historical/  Metrics Baseline data
et = | 5 [o [ 25 [ oo [

f Mmel il L 1 I B R

NEXT
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Baseline data

Baseline and Description Historical/ Metrics
Project Forecasted I
metric
Average annual amount
Difference between peak ¢ mon%y per MWh of the H €/MWh ]
and off-peak generation i between peak and
off-peak prices.
> Average annual rate of
Estimated peak load electricity usage that is F % I
transfer shifted from peak times
to off-peak times.
o Average annual CO2
CO2 emissions T et ey H tons/year |
generating sources.
-y Average value of CO2
Value of CO2 emissions F €/tons |

BACK

emissions based on
market

NEXT

Figure 8 — Baseline and Project data input screen

Finally, for calculating benefits beyond the first five years, the tool applies escalation factors to the
baseline and project values using three available methods: default escalation factors, user-entered
escalation factors or constants values (this last case affects to three variables: average duration of theft,
estimated peak load transfer and CO2 emissions). In the case of an input is affected by two or more
escalation factors, the sum of those escalation factors will be applied. All factors can be reviewed and

updated by the user.
Table 12 - Escalation factors
i Default
Els:giltztrl:n Description valutcle Baseline and Project Data affected
Number of customers, Growth rate of
customers, Projected variation of energy
. Represents the customer !
Population growth . . 0 consumption, Number of meter tamper
population growth in the 3.7% . o
factor deplovment area detections at residential level, Customer
ploy ' care cost, Difference between peak and
non-peak generation
Represents the electricity . . .
Load growth factor [load growth in the deployment| 4.4%23 Estimated non-sgpphed minutes, Value
area of lost load; value of supply
Economic inflation Represents the economic Inflation rate, Customer energy
factor inflation in the deployment 2.6%* prices/rates, Projected variation of
area. energy prices
Represents the year that the
Final year of  |baseline scenario reaches the , Aftects the ,
) . ) . 2045 Benefits are calculated until the year
benefits project scenario. This means,

the

2045. However, the user can change the

1 https://ec.europa.eu/eurostat/statistics-explained/index.php/People_in_the_EU_-_population_projections#Population_projections
2 https://docstore.entsoe.eu/Documents/Publications/Statistics/Factsheet/entsoe_sfs_2017.pdf
3 https://docstore.entsoe.eu/Documents/Publications/Statistics/electricity_in_europe/entsoe_electricity_in_europe_2016_web.pdf

4 https://data.oecd.org/pricefinflation-forecast.htm
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Establishing the baseline: Escalation factors

For calculating benefits beyond the first five years, the tool applies escalation factors to the
baseline and project values using three available methods: default escalation factors, user-
entered escalation factors or constants values (such as estimated peak load transfer and CO2
emissions). This step shows the different scalation factors so you can review and update them,
if needed. If no value is provided, the toll will use the default value. Once you have finished,
please click in Next button. In the case that the data are input incorrectly, a message
explaining the problem will be shown.

BACK ‘ ONEXT

MO @,

—
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Energy Savings through Behavioural

Establishing the baseline: Escalation factors

Escalation Factors Description Baseline and Project Data affected Default value User value
Number of customers, Growth rate of customers, - <
Population growth factor Represents the customer Projected variation of energy consumption, Number of % %

population growth in the

meter tamper detections at residential level, Customer
deployment area.

care cost, Difference between peak and non-peak
generation.

Represents the electricity
load growth in the
deployment area.

Load growth factor Estimated non-supplied minutes, Value of lost load; ] % ] %

value of supply.

Represents the economic

inflation in the Inﬂ;tipn rate, Customgr energy prices/rates, Projected [ % "%
variation of energy prices.

Economic inflation factor
deployment area.

Represents the year that

e bl aeanari Affects thehBeneﬁts are %alculatid until tf;‘e year 204_5. ] 04 1
reaches the project However, the user can change the year that determines

scenario. This means, the  hen benefits decline to zero.
- ,

time period over which
the projected benefits will

BAC K decline to zero. N EXT

Final year of benefits

Figure 9 — Escalation factors screen

In the case of sensitivity analysis, the user has to set the low and high ranges for each input to explore
uncertainty.

After calculating the benefits, we have to collect information on the roll-out’s costs for determining the cost-
effectiveness of the PEAKapp deployment and the return of investment (Guideline 7). For doing so, the user
has to enter the costs detailed in the table 11 so the tool can calculate the net present value (NPV). Besides,
the tool will ask for the discount rate and the initial and final spending years.
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Defining the costs

This step collects the information on the roll-out’s costs for determining the cost-effectiveness of the
PEAKapp deployment and the return of investment. Once you have finished, please click in Next button.

Costs Metric Value

Discount rate %

Initial year of spending Year

Final year of spending Year

IT maintenance costs €/year
Network management and front-end costs €/year
Communication/data transfer costs (incl. GPRS, Radio Communications, etc) €/year
Call centre/customer care €/year
Licensing costs for using PEAKapp €/year

BACK | NEXT

Figure 10 — Costs input screen
A final summary table will be shown with all the inputs collected until that moment to be validated by the
user before proceeding with the final calculation.

/\ Personal Energy Administration Kiosk
lication: an ICT-ecosystem for

P EAK Energy Savings through Behavioural
Change, Flexible Tariffs and Fun
Summary of benefits calculation inputs

This step provides a summary table with all the inputs collected until this moment to be validated by you
before proceeding with the final calculation. If you agree with these data, please click in Next button. In
other case, click in Back Button.

Data input 1/2 Escalation Factors Costs
Number of customers 1000 Population growth factor 3,700000047 Discount rate 3
Average enerqy rate 1 Load growth factor 4,400000095 Initial year of spending 2020
Economic inflation factor 2,599999904 Final year of spending 2030
Final year of benefits 2045 IT maintenance costs 10000
Network management 20000
Communication/data transfer 15000
Call centre/customer care 10000

Licensing costs for using PEAK 25000

BACK ‘ NEXT
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Summary of benefits calculation inputs

This step provides a summary table with all the inputs collected until this moment to be validated by you
befare proceeding with the final calculation. If you agree with these data, please click in Next button. In
other case, click in Back Button.

Baseline input 2/2 Project input 2/2
Growth rate of customers 5 10 15 20 25 a Growth rate of customers 4 -
Projected variation of energy prices 2 12 15 22 30 Projected variation of energy prices 2
Projected variation of energy 5 10 15 20 25 Projected variation of energy 4
Inflation rate 1 2 2 3 4 Inflation rate 1
Customer care cost 1000 15001 1500 18001 200 Customer care cost 8000
Estimated non-supplied minutes 100 150 200 250 300 Estimated non-supplied minutes 80
Value of lost load; value of supply 1000 1500 2000 2500 300C Value of lost load; value of supply 700
Average annual customer electricity 3000 35001 4000 45001 500C Average annual customer electricity 32000
Number of meter tamper detections 100 120 140 160 180 Number of meter tamper detections 100
Average duration of theft 2 2 3 4 5 Average duration of theft 2
Difference between peak 350 400 450 500 550 Difference between peak 350
Estimated peak load transfer 2 3 4 5 3] j Estimated peak load transfer 5 j

BACK

Figure 11 — Final summary screen

Then, the tool performs the cost-benefit analysis (Guideline 8).

Personal Energy Administration Kiosk

Za\
/t\ . I lication: an ICT-ecosystem for
P EAI_( Energy Savings through Behavioural
Change, Flexible Tariffs and Fun
Cost-benefits Comparison

This step provides the two options to perform the cost-benefit analysis: the Standard Analysis, that use
the inputs collected in the previous steps, and the Sensitive Analysis, which applies a high and low rates
to the different inputs to assess uncertainty.

Please, click on the analysis you prefer and the final results will be shown. In the case of the Sensitive
Analysis, you have to provide the high and low rates or the default values will be applied.

Standard
Analysis

Sensitive
Analysis

BACK

Figure 12 — Cost-benefit analysis screen

The analysis can be done using those inputs (called Standard Analysis). The final results are presented
in two ways:

e Benefit and costs values: A table with the annual benefits and costs, a second table with the
cumulative benefit and costs values and a chart with the analysis of the benefits per category using
nominal terms.
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BENEFITS AND COSTS VALUES

Scenario without PeakApp

Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Reduced elect 6000000 8400000 16800000 28800000 45000000 48391605 52038832 55960946,8 601786674 64714273,4 69591723,6
Reduced elect 700 1200 1800 2500 3300 34221 3548,7177 3680,02026 3816,18101 3957,37971 4103,80276
Reduced call « 10000000 15000000 15000000 18000000 20000000 20740000 21507380 22303153,1 23128369,8 23984119,5 248715319
Reduced sust: 500000 2250000 6000000 12500000 22500000 25430931,8 28743657,4 32487910,7 36719904 41503172,1 46909526,2
Reduced CO2 500 1100 1800 2600 3500 3629,5 3763,7915 3903,05179 404746471 4197,22091 4352,51808
Total Benefit: 16501200 25652300 37803600 59305100 87506800 945695884 102297182 110759594 120034805 130209720 141381238
IT 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Network 20000 20000 20000 20000 20000 20000 20000 20000 20000 20000 20000
Transfer cost: 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000
Call centre 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Total Costs 55000 55000 55000 55000 55000 55000 55000 55000 55000 55000 55000
Balance 16446200 25587300 37748600 59250100 87451800 945145884 102242182 110704584 119979805 130154720 141326238

Scenario with PeakApp

Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Reduced elect 6400000 8960000 17920000 30720000 48000000 51617712 55508087,4 59691676,5 64190578,6 69028558,3 742311718
Reduced elect 1750 3000 4500 6250 8250 8555,25 8871,79426 9200,05065 954045253 9893,44928 10259,5069
Reduced call ¢ 8000000 12000000 12000000 14400000 16000000 16592000 17205904 17842522,5 185026958 191872956 198972255
Reduced sust: 224000 1008000 2688000 5600000 10080000 113930574 128771585 14554584 16450517 18593421,1 21015467,7
Reduced CO2 320 704 1152 1664 2240 2322,88 2408,82650 2497,95315 2590,37741 2686,22138 2785,61157
Value benefits chart
180000000
160000000 -
140000000 —1
120000000 —1—5
100000000 — 1
m Reduced electricity benefit
80000000 1 mReduced electricity cost
= Reduced call centre cost
60000000 e e i i i Reduced sustained outages
M Reduced co2 emissions
40000000 B e e e e R e e R
20000000 e i
o
N - T S B R S N N - A I~ ) S e >
F I IHIF VP VP HFHV PGPS S
fP”9f&w°'»°'v°'v°w°'\9'»°’\9~9fﬁ’w°'§’w°'~9w°m°w°gw;lw]m]w]m;|
-20000000
-40000000

Deliverable D5.4 Page 30 of 36



Personal Energy Administration Kiosk
application
© PEAKapp Consortium

Annual benefits and costs
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Annual cumulative benefits and costs
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Figure 13 — Standard analysis: Values screen

e Net Present Value (NPV): A table and a chart summarising the benefits and costs in present value

terms from annual and cumulative perspectives.
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Net present value (NPV)
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Figure 14 — Standard analysis: NPV screen

As explained in Section 4.10, the tool will also provide the option of performing a sensitive analysis (called
Sensitive Analysis) using the high and low sensitives rates associated to the different inputs (Guideline 9).

,‘\ . Iz lication: an ICT-ecosystem for
P EAK Energy Savings through Behavioural
Change, Flexible Tariffs and Fun
Cost-benefits Comparison

Please, introduce high and low ranges and please click in Sensitive Analysis button.

Personal Energy Administration Kiosk

High range i 110 o
Low range I (RS

Sensitive
Analysis

BACK

Figure 15 - Sensitive analysis: sensitive rates screen

The final results are presented as:

e Sensitive charts: A set of charts comparing the total annual and cumulative gross benefits from
standard results with the high and low ranges over the analysis period.
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Go back Roll-out Toolkit

Low range

Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Reduced electricity theft 2700000 3780000 7560000 12960000 20250000 21776222,3 23417474,4 25182426 27080400,3 29121423,1 31316275,6
Reduced electricity cost 984,375 1687,5 2531,25 3515,625 4640,625 4812,32813 4990,38427 5175,02849 5366,50455 5565,06522 5770,97263
Reduced call centre cost 6000000 9000000 9000000 10800000 12000000 12444000 12904428 13381891,9 13877021,9 14390471,7 14922919,1
Reduced sustained Outages 94500 425250 1134000 2362500 4252500 4806446,11 5432551,25 614021512 6940061,85 7844099,53 8865900,45
Reduced CO2 Emissions 180 396 648 936 1260 1306,62 1354,96494 1405,09864 1457,0873 1510,99953 1566,90651
Total Benefits 8795664,38 13207333,5 17697179,3 261269516 36508400,6 390327873 41760799 44711113,1 47904307,6 51363070,3 55112433,1

Project with PeakApp

Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Reduced electricity theft 6400000 8960000 17920000 30720000 48000000 51617712 55508087,4 59691676,5 64190578,6 69028558,3 742311718
Reduced electricity cost 1750 3000 4500 6250 8250 8555,25 8871,79426 9200,05065 9540,45253 9893,44928 10259,5069
Reduced call centre cost 8000000 12000000 12000000 14400000 16000000 16592000 17205904 178425225 18502695,8 191872956 198972255
Reduced sustained Outages 224000 1008000 2688000 5600000 10080000 113930574 128771585 14554584 16450517 18593421,1 21015467,7
Reduced CO2 Emissions 320 704 1152 1664 2240 2322,88 2408,82656 2497,95315 2590,37741 2686,22138 2785,61157
Total Benefits 14626070 21971704 32613652 50727914 74090490 79613647,6 85602430,6 92100481 99155922,2 106821855 115156910
High range

Years 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Reduced electricity theft 8518400 11925760 23851520 40888320 63888000 687031747 738812644 794496215 85437660,1 918770112 98801689,7

Net present value (NPV)
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Figure 16 — Sensitive analysis: sensitive charts screen
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6 Conclusions

This deliverable provides a detail description of the methodology followed to define the roll-out planning
toolkit in order to support decision makers within electricity retailing companies for analysing and
understanding the roll-out terms for the deployment of the PEAKapp solution.

The methodology is based on the Reference Report on “Guidelines for conducting cost-benefit analysis of
Smart Grid projects”, which provides a detailed step by step Cost-benefit Assessment (CBA) framework,
which has been adapted to the PEAKapp project requirements.

Based on that methodology, we have implemented a roll-out digital tool which provides a set of charts and
tables summarizing the CBA analysis performed. Besides, the tool aims to guide the user in the data
collection process to tailor each analysis to the characteristics of each utility and deployment project.

The tool can be used in two ways:

3. Tojustify a future PEAKapp investment.

4. To compare benefits and costs with real-word data after the deployment of PEAKapp during some years
while having a deeper understanding of the value of using PEAKapp.
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