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Executive Summary

This deliverable is part of Activity.5 ¢ ClimACT Resourdsatching Platformand this task
focuses on developingm@atform that matches duilding with potential for the implementatio

of energy conservation measures with an ESG@vercome barriers of investment in energy
efficiency solutions. The platform will be open to any type of building but the focus is to engage
publicschooldn this platform and provide them with guidelines and help on ESCO contracts.

The main outcomef this document is to define the architecture of the platform and specify the
requirements that lead to the end product. Also, the platform user manilalt is gang to be
present in the end products described in this document.



1 Introduction




Retrofitting is commonly viewed as an end of life solution to extend a building useful period,
however old building®ften have high energy consumptions due to iaefficient building
envelope andobsolete equipment. These high energy consumptions can be reduced with
retrofitting, making it a profitable action.

To engage in retrofittingctions it is necessarto havefinancial resources availlbwhich is the
main barrier to these actions. Often what happens is that building owner acknovdédge
energy savings could be obtained through retrofitting jwithout the means to finance those
measures by themselvethe measures are never implemented.

ESCOs areommercial businessompaniesproviding a range of energy solutions including
retrofitting and energy savings projectklsually theydevelop, implement and provide or
arrange financing for upfront energy efficienoyestments. Theglsoprovide a broad range of
energy services to final energy users, such as energy audits, feasibility studies, design and
implementation of retrofitting projects, equipment procurememgasurement and verification

(M&V), operation andnaintenance (O&M) and project financinfo amortize the investment

and make a profit, the ESCO business model consists on taking a cut of the energy savings obtain
through the projects for themselveS his provides a wiwin situation to building owners
becausewithout anyinvestment on their part they can obtain savirgsd even improve the
comfort of their buildings with the retrofitting strategies.

Theuse ofESCOesan play a critical role in promotirmergy efficiencyt the market levelOver

the last years, the awareness and understandingérgy efficiencyservices has led to an
increase of this market and to reduce the mistrust of customers. These were caused by the
growing importance of the environmental impacts associated with gmeonsumption andlso

the rising cost of energyHowever, these are still barriers that prevent building owners from
taking full advantage of ESCOs, meaning that this market has still room to grow.

Public administration buildings are even less prone nigage in a partnership with an ESCO
becatse the different business models used by ESCOs are not regulated by aldedremost
countries,hencepublic administration buildings have to overcome a series of legal barriers to
engage in an EPC or similgpéyof contract.

The platform detailed in this documeaimsto approach building owners and ESCOs by allowing
an easier interactiomvhich should overcome some tife barriers identified.

1.1 Scope of the document

This deliverable aims to provide a document wihdetailed description of the technical
component of the CIIimACT Resouidatching Platform and also provide the user maniaal
the platform recommendations for governments for the adoption Bhergy Perfanance
Contracts EPC) by the scholar sector.



1.2 Deliverable structure

This document starts with a brief introduction. Then the motivation for the adoption of EPC is
analysed, followed by the implementation process of EPC and the best practices to develop thi
type of contracts.

The document is structured as follows:

 Chapter2S§ELJ 2NB&a G(KS 9{/h YINJSG FyR SgI t dz
energy savings potential

Chapter 3presents theuse cases for a platform user

Chapter 4describes thénigh-end architecture of the platform

Chapter 5presents the platform requirements;

Chapter 6details the platform user manual, that teaches all types of users ontbow
interact with the platform;

Chapter 7presents the market reception;

Chapter 8he mainconclusions of the present work.
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2 Market Analysis




2.1 Platform motivation and objective

In the SUDOE regiathool buildingsire usually oldmeaning that the construction techniques
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use ofinefficientequipmentfor space heating, water heating, cooking and lighting was verified

during the school audits conducted within the CIimACT projéete combine this factowith

the incorrect energymanagenent of schools,it is possible to identify whgchoos are good

targets for the implementatio of energy efficiency measures.

The ESCO market is the perfect market to solve this issue, providing the financial resources and
expertise to implement energgonservation measuresThis was the main motivation for this
platform, to increase the proximity between schools and ESCO in order to facilitate the
engagement in EPCs. The platform should also allow to increase the understanding of ESCO
contracts and corequently diminiskthe mistrust in ESCOs.

On the ESCO side, the platform should allow them to find new buildings to develop business
with and reducing the mistrusthould also help to boost the ESCO market.

2.2 Stakeholdersheeds

The identified stakeholders fo the CIlimACT financing platform are the building
owners/managers and the ESCOs. Building owners/managers need to reduce cost and energy
efficiency might be a solution to consider when thinking about possible ways to reduce cost. On
the other hand, ESCO®ed a boost to their market since it is a market that it is not yet
consolidated in the SUDOE region. The platform might help to increase the business volume and
the visibility.

2.3 Positive payback ECMs for schools

ECMs can go from major facade retrofittimyahanging the light bulbshik different levels of
complexity make that some ECMs have quicker paybacks thansother

Because schools are buildings with very long time spawn, it is possible to say that most of ECMs
are applicable in schools because the/lpack period is reachable within the life spawn of the
building. However, schools lack the money for large investments and that is where ESCOs can
come in and use their own means to finance th@sojects.

So, a positive payback ECM for schools can baatkéis an easily applicable ECM which can use
simple measurement and verification procedures to assess the savings cbi@iseare the
measures that make the most profit for ESCOs. Usually, the most applied measure by ESCOs is
the replacement of the liging systems for a LED technology.

Two additional measures were identified which are not ECMs but are measures that allow to
save money in the energy bill,consequently improve the payback period for ESOQsse
measures are the implementation of capacibanks,which supply reactive energy eliminating



the need of using reactive energy from the gadd photovoltaic panels, that allow to produce
cheaper energy for sefonsumption.

2.4 Requirements for investment in ECMs

To invest on the three measures mentioned before (LED lighting, capacitor banks and
photovoltaic panels) it is necessary that thaildingwill provideconditionsthat enable a short
to medium term payback

For example, LED lighting is a very efficierfttiig technology that will most likely reduce
energy consumption. However, it must be assured that the LED lighting that is replacing the
existing one has the same characteristics and preaidde same amount of lighting intensity.
Also, if the lighting sstem of a certain buildingvorks fewhours a day, the payback of this
investment is extended and in some cases it may not be an attractive investment.

Capacitor banks are the measure that presents th&kpst payback between atheasures
assessed. Eventife reactive component of a building is very small, the installation of capacitor
banks has very interesting payback times.

Solar power is the mosbplex of the three measures. Photovoltaic panels can be the cheapest
way to produce electric energy butneeds very specific conditions to work. A plant sized for
selfconsumption provides a more attractive investment but also requires more specific
consumptioncharacteristicsn the target building. Independently of it being a saihsumption
plant or seling to grid, both need to be located in a place with sufficient sun exposure, which
canbe limited because of shades, and can alsdibted to certain geographical places.

2.5 Transparency and payback guarantee

In order to have a transparent process of meeement and verification of savings it is essential
to follow international protocols that standardize these processes. The standardization
facilitates the comrehension of procedures dmsiilding managers only need specialize ione

M&V procedure.

The most common M&V protocol used is the International Performance Measurement and
Verification Protocol (IPMVP). IPMVP aims to be accessible to both suppliers and buyers of M&V
services. The structure of the protocdescribes two different methods and fouiifigrent
approaches, that are implemented according with the scope of the ECMs and the measurements
performed.

One of the IPMVP methods called Retrofit Isolation Method and it is applied when the
objective is to measure the consumption difference of a single ECM. The other method is called
Whole Facility Method and it is aims at measuring the effects of several ECMs at a time. This
mears that the consumption differences are measured at building level.



Other necessity of building managers is to make sure that the measures that are being applied
will translate into savings, in other words, building managers do not want to take the risk
associated with performance contract$o provide this type of guarantee, ESCOs can deploy a
guaranteed savings project which will leave all uncertainty of the project on the ESCO side. To
do this type of projects ESCO end up taking a biggeron of the dbtained savings in order to
compensate any deviations to the projected scenario. This means that if building managers are
willing to take some of the risk tlyecan get a better deal.



3 Use Cases Definition




3.1 Originalapproach

As defined in the project proposal, the platform should accommodate in a single online space
schools with financing needs and the ESCOs/investbesfirst step in defining the appropriate

use casedor the platformis to aim at solving stakeholders need&rough a stakeholders
meeting the first use cases of the platform were defined.

First,the platform should havareas that correspad to the activities of each stakeholdérhe
most obvious areas are the client area, the ESCO arefirentting entitiesarea. Alsoregular
clients can be differentiated in two types, which are clients with a performed energy audit and
clients without any project.

For the ESCO area, ESCOs must be able to choose if they are able to finance the project by
themselves or ithey need extra financial means provided by a financial entity. This means that
financial entities will only interdowith the platform in the cas¢hat ESCOs cannot finance a
project

The following scheme was proposed by stakeholders present at a faous: gr

ESCOs/Suppliers
/ PP Tasks Response Conditions
0 . . Platform No — Possible
) " Client: Simple . . . .
1 — Basic data from facility inquiry administrator: aggregation
) Potential of
(5 questions) ) . Yes — Goes to next
“ investment/savings
”n - = stage
1] Lage
S ESCOs: What is th
bt . . s: -
a . - Client: Detailed a5 gse Third-party: M&V
€ 2 - Detailed data from facility inquiry oF NEcessany methodologies?
= o . information to ———
c PA: Visits the client ) . ICP certification?
8 invest:
<
Third-party:
- i ) The top 3 proposals
3 — Specifications document Deflnltn.:)n of ESCOs: Multiple g0 ahead to the
technical proposals
- P next stage
specifications
Requirements/rules
4 - Rating of top 3 3 E.SCOS. V.IS.It.S to 3 ESCOs: Final ? What is the
client facilities proposals assurance of
—r payment?
Platform PA or ESCO:
5 — Selection of best proposal administrator: Presents the best
Selects the best proposal to the
' proposal client

Figurel ¢ Scheme of web portal functionalitie@iscussedn the focus group.

The scheme preseetlin figure 1 was the written summary of the focus group with stakeholders
and it aimed to describe how the platform should work and who would be the intervenient at
each stage.



3.1.10riginalBusinesLases

The following use cases were defined based onattiginal scheme of the platformrhese use
cases represent the steps that different users have to take in order to successfully use the
platform.

3.1.1.1 Implementaion or financing of project with previous study

This business case divides itselfvio different posgbilities:

1. Theclienthas a previous study that identifies the savings potential and wants to find an
ESCO to advance with the project

2. The client has a previous study that identifies the savings potential and wants to find a
financial entity that funds th project.

If a third cases happens, where the client wants both an ESCO and the financial entity what
happens is that the project reaches the ESCO with the indication that there are no funds for the
project.

This use case was latter replaced due to the that in most cases the client needs both the
expertise to implement the project and the funds to advance with the project. Also, it is difficult
to find a client with a higthevel study performed. To make the platform more uf@ndly, the

client onlyhas to submit enough data that allows ESCO and financial entities to evaluate the
project and submit a proposal.

In case number 1, the ESCO will be responsible for the implementation of the project. The
investment needed will be provided by the ESCOhbyctient or by a thireparty. The process,
in this case, will be the following:

Client: Enter the website;

/| fASyGy ! 00SaaSa GKS a/tASyd ! NBIFET
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Client: Answers some questionisaut the current state of the building;
o0 Lightingg Questions regarding installed power, technology, etc.
o0 Photovoltaic¢ Questions regarding peak power consumption, space available,

etc.

1 Client: Answers some questions about the potential identified byBBEO

1 Thirdparty: Makes an estimate of the savings potential (based on the current building
situation reported by the client) and compares it with the potential identified in the
Ot ASyi(iQa LINBGA2dza &dGdzReéd ¢KS 29BLBRedindS
the previous study are in the same order of magnitude as the savings estimated based
2y GKS OftASytaqQ FSSRolFOl® ¢KAA fSI@Sa
underestimated;

1 Thirdparty: Treats the data of the building and elaborst@a measurement and
verification plan;

1 Thirdparty: Schedules a meeting ardfacilitiesvisit to verify the data introduced by

the clientin the portal;
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questionnaire in the wie page;
1 Thirdparty: Calculates the potential savings with the information extracted on the
facility visit and shares it with the client;
f Thirdpartyy 2 NAGS& || ALISOATFTAOFGA2ya R20dzYSyd G2 L
in order to obtain a proposa
o All registered entities will be warned, via email, about the publishing of the
specifications document;
1 The next steps are described in the ESCO business case.

In the second business case, the client only wants to find an entity that is willing tadittan
project. In this case it will be the client themselves, or a tpagty hired by the client. The
process will be the same as in the previous case except that, on step 3 the client chooses the
option that only needs the financing. The steps aftex #pecifications document is completed

are also different and will be detailed in the Financial Entity business case.

3.1.1.2 Implementaion or financing of project without previous study

In this business case the first step is to evaluate the potential for eriedlgy@A y3a Ay (G KS Of
facilities.For that purpose, the client can go to the platform and follow these steps:

1 Client: Enters the web page;

1 Client: Accesses the Client area;

1 Client: Can choose two optisnBeing contacted (if he does not know how to dése
his facilities with enough detail) or to describe the facility (where he must answer an
inquiry giving every detail that the ESCOs need to elaborate a proposal);

o0 Inthe case thelent wants to be contacted, third-party will schedule a visit to
the facilities and assess the savings potential.

o In case that the client wants to describe his facilities he must answers some
questions about the current state of the buildiag in the previous use cases
but with more details

1 Thirdparty: Makes an estimatef the savings potential based on the data collected
during the visit to the facilities.

1 After performing the previous steps, theext steps are similaio the development of
the M&V plan and all steps that follow, in the previous use case.

3.1.1.3 Implementaion of project with an ESCO

This business case can be divided in two distinct possibilities:

1. The ESCO wants to implement projects;
2. The ESCO wants to implement and finance projects;



In the first case, the ESCO registers only to the ESCO area of the ptatfdmthe second case
the ESCO registers to the ESCO and Financial Entity areas. The following steps are the steps that
ESCOs must follow:
1 ESCO: Enters the website;
1 ESCO: Accesses the ESCO area and registers in the proper areas (where they intend to
act);
1 ESCO: After login, ESCO will be able to accessgpecification documentsom every
project available;
1 ESCO: Can send a proposal to any project;
1 1SQ: Chooses the three best proposals and contacts the respective ESCOs;
1 9{/ hY = A a AfachitieslaRdannbike éhgnges © the original proposal in order
to adapt to any discrepancies noticed between the details provided by the client and
the situation observed ossite;
1 Client: Chooses one of the final proposals;
1 ESCO: Implements the projeantd pays a fee to ISQ, in order to cover the costs of the
audits performed.

3.1.1.4 Financing of project by a financial entity

1 Financing entity: Enters the portal aadcesses the Financing Entity Area

I Financing entity: If the user is logged in the platform itl Wwe able to access the
specifications documents of all available projects at the moment;

T Financing entity: Can submit a proposal to any project;

T 1SQ: Chooses the three best proposals;

1 Financing entity: If the proposal was one of the approved proposgeddinancing entity
can ask to visit the client facilities and based on the information gathered on the visit
the financing entity can make small changes to the original proposal;

1 Client: Chooses the best proposal;

1 Financial entity: Finances the projecichpays a fee to 1ISQ, in order to cover the costs
of the audits performed.

3.2 Refined approach

After the focus group some weak points were found in the original idea. Behind the original idea

was the view that some building owners will not be able to provide the necessary details for
9{/ha G2 &SS (GKS o0dzZAf RAY3IQ&a dn prdposdl havefto B2 NJ 9/ a 2
evaluated by the platform administrator. The problem with this is that it requires a lot of
intervention of thirdparties (beingan independent thireparty or the platform administrators)

which will increase the amount of work hauspent on each project and consequently increasing

the prize of the EPCs to the clients.



If the goal is to promote EPCs and make them more appellant to the dliéntzaramount that
some of these costs are reducedTo do thatthe evaluation of projecand proposals can be
done by software, leaving only the platform administrator with a top three proposals validation
role.

As for the supply of details about the building, this role will have to stay with the building owners
in order to reduce costs, buhe platform will provide contacts in the event that the building
owner finds that help is required in this stage. The same happéth the sdection between

the final proposals, the client will be responsible for choosing the proposal but aphitdcan

be contacted to oversee this process and assure that clients get the best possible deal.

The only process that building ownerannot be responsible for is the ICP certification or a
similar certification. This certification is not mandatory but it kkbbe a way to attract more
ESCOs to a certain project. The entity that would perform the certification could them be
included in the final contract so that there is no upfront cost of the certification for the client.

The second problem that was identifievas the existence of the ESCO and the financing entity.
This is a problem because the evaluation method of the proposals is partially based on financial
parameters, such as return of investment. If there is separate proposal of an ESCO and financial
entity, it will be harder to judgehese parameters and thus, a partipfoposal might be
apparently more attractive than a full proposal, because it is ignoring additional costs that will
be brough by the other party.

The platform will allowiinancialentitiesto partner with the platform and after the partnership

is established the financial entity will secommended to ESGQin the case that they need
third-party financing. To register and become a platform partner, financial entities should follow
the same registry procedure as ESCOs. Despite that, it is recommended that ESCOs include
financing in their proposals so that it can achieve a higher rating in the scoreboard

According to thisnformation, the new use cases are based te existence ofour different
types of users: nomauthenticated user, authenticated user type 1, authenticated user type 2
and administrator.

The norauthenticated user is the common user that opens the portal and does néhlag
another type of user. This user can see thaiimpage of the platform but he does not have
access to any specifications of-gaing projects or access to submitting any type of project. This
level of access is intended to teach the ukew to use the platform and its objectives, as well
as stimulatethis user into the possibility of engaging in the platform by submitting a project or
a proposal.

Type 1 authenticated user is a user with access to the project submission module (will be
specified in the next chapter) where it is possible to submit a peject. This user also has the

I 00Saa G2 aSS (KS OdNNByd aidliddza 2F KAa 24y
building owners or building energy/systems managers.

Type 2 authenticated user is the user that has access to every project dsaswbmitted and
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Finally, the administrators are the users that, besides having access to all submitted projects and
proposals, he has the contacts of every user and cakensdight changes in projects (not

proposals). If an administrator changes something in a project, the user that submitted the
LINE2SOG oAttt 06S y20AFASR® ¢KS FRYAYAAGNI G2NJI |2
0KS 20KSNJ KI y Ran redisied dri3he platfaind BitNGutéany sort authorization

needed.

The following scheme explains the idea proposed after the identification of weak points on the
scheme created by the focus group:

ESCOs/Suppliers
/ PP Tasks Response Conditions
Cllei:tc;usilrr:ple Platform: No — Pos:_’lble
. - . aggregation
1 - Basic data from facility (less than 10 Potential of —
i investment/savings Yes — Goes to next
questions)

Anonym process
|
. |
N
|

Client: Detailed

ESCOs: What is the

phase

Third-party: M&V

necessar
inquiry (~50 . . B methodologies?
. M uestions) [ e ICP certifications?
2 — Detailed data from facility q invest? i

ESCOs: Multiple

Scoreboard for
proposals based on

Platform: The top 3
proposals go to the

roposals
L prop key factors next phase
— i Platform Requirements/rules
3= Rating o ESCO: Visits the 4 Aks)
administrator: X . ? What is the
- . client and delivers
Validates the top 3 ) assurance of
the final proposal
proposals payment?

Third-party: May be
a moderator in the
contractual phase

4 — Interaction Client/ESCO

I\

Figure2 ¢ Scheme of web portal functionalitiess(mplification of focus group schen)e

3.2.1Refined Busines€ases

The following use cases were based on the original use cases with the difference that the new
use cases try to address every problem identified afterdbfnition of the original use cases.

3.2.1.1 Submissiorof project

This business case is common to all building managers/owners that access the platform. When
one of these stakeholders access the platform it is expected that they already know what the
platform dffer. The following steps must be taken by these users in order to submit a project:

Client: Enters the web page

Client:Registers as a building manager/owner;

/| tASYyGdyY 9yGSNI GKS at N22SOG {dzoyYAaaArzyeé |
Client: Enters the first stage of submission biving some details about the building;
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1 Platform: Delivers an automatic message with the potential of savings in the client
facilities;
1 Client: Enters the second stage of submission where the client can submit more details
about two different areas:
A Lightingc Questions regarding installed power, technology, etc.
A Photovoltaicc Questions regarding peak power consumption, space
available, etc.
1 The next steps are described on the ESCO business case.

3.2.1.2 Implementation of project as an ESCO

The ESCO businessse is the only business case that remained equal to the original idea. ESCOs
should follow the steps described in 3.1.1.3, which describe how ESCOs submit a proposal to a
project and how they must proceed in the case of having one of the best proposals.

3.2.1.3 Financing projects without the implementation

The financing entity business cases main difference to the original idea is that these type of
entities are no longer able to submit a proposal for financing a projéet.reason for this is that

the originalsystemwould causeconfusion, for ESCOs and cliemtisput who should finance the
project. In the current state of the platform, financing entities can communicate with the
platform administrator and form a partnership for financing projects. After tNgry project
without financing details will be forward to these entities and all ESCOs will be informed that if
they need a financing partner they can speak directly to these entities.

After contacting the platform administrator and a partnership is ebsdled, financing entities
will be provided a username and a password to gain access to the platform wislarhe level
of access as ESCOs.



4 Development Strategy




ESCO markets have being receiving promotion support from the EU in thé-lEsyears. These
efforts translated into an expansion trend in ESCO markets, especially the growth of the Energy
Performance Contracting scheniEne platformdeveloped follows this trend bgisseminating

these type of contracts and, very importantly, increasing the confidence of the potential clients.
This chapter presents the drivers focused strategy used to develop the matching platform.

4.1 Technicaklrchitecture

The platform was developed on .NET Framédwowhich provides guidelines for the
programming. Upon this framework, C# programming language was used to set the instruction
GKFG oAttt O2YLINR a-8nd.ZHE batksns of ke plaiforrd Wilvala interact O |
with a SQL server database, thtaires and provides the data requested by the application itself.

To provide the fronend, a syntax view engine was used (Razor). This enables to optimize the
syntax of the frortend by making a transition between the C# code and the HTML-éraaht

Finaly, the platform will be hosted on a virtual machine provided by Microsoft cloud services
6! T dzNBO® !'T dNBQa LRtAOe 2F aLlk & |a &2dz 32¢
terms of user accesses and database size without compromising the ymsgiesice.

4.2 Platform components

The platform was divided int® different modules so that it is easier to define the authorizations
of each user and also easier to separate the different tasks that the platform has to perform.

The Genericmodule is the modd that includes the generic functionalities of the platform.
These functionalities will be specified as platform requirements (Chapter 5).

Homeis the module that corresponds to the initial page of the platform. This is the information
that will be accessible to all type of users, giving some information abegbomy projects and
how the platform works.

Profile is a module that is different foeach user. The objective of this module is allowing
registered users to edit their personal information and see some statistics of their projects or
proposals.

Project Submissionis where type 1 users submiheir project by answering a couple of key
guedions that allow to determine the savings potential.

TheProject Analysignodule is the module that calculates the savings potential. Administrators
can slightly adjust this calculation in case that it is suspected that saviedsesg over or
underestimated and are the only users with access to the module.

Project Displayis a module onljyully accessible to type 2 users and administrators and is where
all current projects are dmayed during the tender period. Type 1 users can also access this
module lut they can only consult projects that they submitted themselves.
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TheProposal Submissiomodule is the module that type 2 users access to submit a proposal to
a certain project

Proposal Visualizatioallows type 2 users to consult the proposal that theye submitted and
their current status.

Proposal Analysiss a backend module that does an automatic analysis to the proposals and

creates a ranking with the best ones. The only user that can access this module is the
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proposal but they cannot edit anything in this module.

Project Analysis and Proposal Analysis are probably thetare complexmodules sincéhese
are the only modules with baednd automatic @lcuations.

Project Analysis usdeur sets ofequations on the backnd. Two of those arto calculate the
project potential and the othexareto calculate theexpected reduction in the monthly bills

The followingequationis used for the assessment of potential diggating replacemenproject:
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Type X corresponds to the different type of lamp®werep replaccCOrresponds to the typical
power of the LED macement for that type of lamp; WorkHoygs,ear is an estimate of the
amount of hours that the lights are on, given by the user; The remaining variables correspond
to typical values of power, prices, payback periods and minimum investment values.
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Equation 2 givean estimate for potential savings and it is similar to the equation 1, except that
it adds a typical value for electricity price in order to calculate savings in/porogls.

Equation 3 is thessessment of potential of a selbnsumption photovoltaic mject:
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The power penalty is value that depends on how close the energy consumptionthe
maximum energy that could be consumed; A is a ratio between energy consumption during the
day and energy consumption during the night; B is the photovoltaic production potential of each
region; PV implementation cost is a typical value for thege tyf projects and it is variable
according to the installed peak powdtayback period and minimum area are based on typical
values.

Additionally, equation 4 provides the formula for the calculation of savings in the photovoltaic
projects:
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The Project Analysis module also uses a set of equation for producing the rating of received
proposals. The ranking is made basedseveral economical and technigarameters, wich
have different weights according to their relevance for the evaluation.

The raking values range fromto 200and all proposals are ordered by the value obtain from
the equation. This equation evaluates the following parameters:

1 For every type oproject

o Payback period
Estimated savings
Initial investment
Maintenance
Subcontracting
Work deadlines
Elevation platforms

0 Administrator proposal evaluation
9 For photovoltaic projects

0 Monitoring

o0 Estimated production

0 Number of panels

o Panel warranty

o0 Peak poweinstalled
9 For lighting projects

o Installation works

0 LED power installed
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0 Lights warranty

High scores mean that the proposalasvevaluated as a good proposahisT evaluation
methodology is not comparativepeaning that it is possible for several proposalathieve the
highest score. As a rule, the platform will provide the contact of the three ESCOs with the
respective higher score proposals, howeirethe case of a score tie the platform can provide
more than three contacts.

4.3 Front-end interaction

Based o the modulegiefined abovesome schemas were created, to show what are the actions
that the different users can perform on each module. The description of each action can be
found on chapter 5, with the respective requirements.
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Figure3 ¢ Functionalities available on the HOME module.
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Figure4 ¢ Functionalities available on the HOME module.
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Figure5 ¢ Functionalities available on the HOME module.
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Figure6 ¢ Functionalities available on the HOME module.

Figure7 ¢ Functionalities available on the HOME module.

























































