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Executive summary

The purpose of this deliverable is to test the applicability of the IMPULSE tools for the preparation of
SECAP’s sections of public buildings. In this framework, the completion of the relevant Emission
Inventories’ sections of the Sustainable Energy Action Plan (SEAP) sections in the framework of the
Covenant of Mayors Initiative was elaborated through the IMPULSE results. The trial application
procedure was focused mainly on completing the Emission Inventories for the Base-case scenario
assumed at the year 2017, and for the Energy-upgrading Scenario ahead to 2030 regarding the
implementation of the gradual renovation plan defined in the frame of D3.5.1 for Elche. D3.4.1 results we
fed the Emission Inventories and the plan achieves a reduction of CO2 emissions by 1,085 tns/y, which is
beyond Elche’s 2030 goal (according to its SECAP) of 40%.

Keywords ‘ Public buildings; Elche’s SEAP; IMPULSE trial applications.
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1. Introduction

This report presents the procedure of adopting IMPULSE tools predictions, regarding the energy
upgrading of the initial priority set of public buildings of Elche, for the completion of the so-called
emission inventories of the Sustainable Energy Action Plan (SEAP) specifically for the selected municipal
buildings. The approach is consisted of the following basic steps:

e Definition of the baseline year and energy conditions (Key Performance Indicators, KPIs) of the
selected public buildings as produced by the energy analysis in the framework of the deliverable
D3.4.1.

e Decision of the target for emissions’ avoidance by the 2030 milestone for energy transition,
specifically for the selected public buildings.

e Conclusion of the required retrofits in order to achieve the aforementioned target.

o Utilize D3.4.1 KPIs for Elche as inputs to the SEAP emission inventory templates for the baseline
year (2017) and for the 2030 scenario assuming the completion of the projects foreseen in the
Gradual Renovation Plan obtained through IMPULSE plug-in, as it was defined in D3.5.1.

t was concluded that a 7% surface area retrofitted each year for the selected public buildings would lead
to the completion of all foreseen renovation projects by the target year 2030, which implies the deep
retrofit of all public buildings except those corresponding to the typologies PBT1 and PBT4, which would
only reach Major and Minor retrofit levels respectively, according to the prioritization criteria defined in
D3.4.1_KPIs. Ensuring an avoidance of ~48% CO2 emissions by 2030, which is beyond the target of the
Municipality.

2. SEAP trial applications’ methodology and assumptions

First of all it was decided to perform the trial applications using the most recent template for Sustainable
Energy and Climate Action Plan (SECAP template) as found in the website of the Initiative of the Covenant
of Mayors. The following assumptions are adopted:

e According to the (under finalization) SECAP of Elche, the target CO2 emission reduction by 2030
of Heraklion is 40%.

e For the purposes of the current application, the 40% is set equally to all municipality end-uses,
i.e. emission reduction target 40% is also assumed for the initial sample of public buildings
selected in the framework of the IMPULSE project (the initial sample of buildings may be found in
deliverable D3.3.1 for Elche).

e The absolute value for CO2 emission option is adopted.
e SECAP Baseline: Year 2017 with KPIs obtained by dynamic energy simulations in the existing case.

e SECAP Business As Usual (BAU): Year 2030 with KPIs obtained by the dynamic energy simulations
for the gradual renovation plan set in D3.5.1, which implies the deep retrofit of all building
included in the initial set of public buildings except of those belonging to PBT1 and PBT4, which
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would have only reached Major and Minor Retrofit levels respectively by 2030, according to the
prioritization criteria set in D3.4.1.

e The current demonstration focuses only on mitigation actions, i.e. the SECAP adaptation
assessment is considered out of the scope of the activity. Impacts of extreme climate events on
the selected public buildings is also excluded from the activity.

As already defined in the Gradual Renovation Plan described in D.3.5.1, the surface area to be renovated
each year will be 7% in order to reach at least the 40% reduction of CO2 emissions by 2030. The plan
described in D3.5.1 will reach the Deep retrofit for all the set of public buildings in 14 years. The
implementation of the projects will start in 2020 and will finish in 2033. The Gradual Renovation Plan thus
defined will allow us to achieve the objectives established for 2030, when only buildings belonging to
PBT1 and PBT4 typologies would have not yet reached Deep Retrofit levels, they would only have reached
Major and Minor Retrofit levels respectively in that year (2030). And the buildings belonging to the rest of
typologies would have already reached Deep Retrofit levels.

AGGREGATED INDICATORS FOR ALL BUILDINGS OF EACH TYPOLOGY

Retrofit Annual electricity consumption |Annual consumption of fossil fuel Annu?I'COI emission.s from Ann'ual €0, emission? from
electricity consumption fossil fuels consumption
level KWh/yr kWh/yr kg/yr ke/yr

Major PBT1

Deep PBT2

Deep PBT3

Minor PBT4 222.736,89 437.274,88 72.970,25 136.101,81
Deep PBT5

Deep PBT6

Deep PBT7

Deep PBT8

Deep PBT9

Deep PBT10

Deep PBT11

Deep PBT12

TOTAL 1.082.171,57 2.334.399,79 332.286,14 703.513,05
3. SECAP set-up

Initially, the Strategy should be thoroughly described in the SECAP template. This means to provide
information about the vision of the Municipality, the Commitment (regarding emissions’ reduction), the
organisational structure of the SECAP, involvement of stakeholders and citizens, budget of the plan and
financial resources, monitoring approach, etc. For the purpose of the current trial application and
considering the assumptions of the methodology above, the following Strategy is formulated:

Strategy

1) Mision The eurent strategy stands far the tial application of the IMPULSE o d : © condustinglupdating the SEAPs of looal autharities. In this case. the present platiorm is created anly for the
dfor theCity of Elche in the framewark of the IMPULSE project, he el ot KPls and pl luded D3.4.1and D3.5.1 completed far Elche Alicante. Spain. In this
i dered orly a3 mit tions: adaptation is cansidered aut of the scope of this actiity

5 chars loft

2) Commitments

135791

135791

Project co-financed by the European Regional Development Fund




interreg E

edit D3.8.1: Completed SEAPs' sections of public
editerranean _ = buildings - Spain
@ mpuLsE

&) Duerall budget for implementation
andfinancing saurses

[Seleats]
643750 1] [Seleot 1] 0
a [Select ]
E43750 [Seleatr]
0 [Seleot ]
5350816 a 0 a
@ Select = For the ones that are applicable.
Time period Time period
Buudget esouroes data were (sken from the IMPULSE defiverable 03 5.1 1 ¢ the action planfor upgrade of Elche idings. According ta the plan, d buiding:
are enpected tolas for 14 years, schisving 5 Pprimary .35 GWh, ding 10 505 redi cansumption for these buildings. The rencustion measures adopred for
h public-building typok detailed inboth D3.4.1and 03.5.1 of the IMPLILSE project e

In a second step the Baseline Emission Inventory (BEI) is set using the emissions coming from the KPIs’
database D3.4.1 for Elche. The following information is provided in the SECAP relevant template/sheet:

Emission Inventory

EH HOME

Baseline Emission Inventory

1) lnwentory vear

2) Number of inhabitants in the: inventory year 173933

IPCC
LCA (Life Cycle Assessment)

tonnes €O

4) Emission reporting unit .

tonnes CO; equivalent

5) Methodological notes The data presertedin the tables below stand for the ener JLSE project. Essentaly. these dota ar theresuts shained by theprojestion of KPIs obtained
thiough the dynamic energy simulations for each public-building ypelogy [as eined e de\wsrah\e D03.3.1-Library of priority afthe building of each Typalogy,
from the Ambass ador building to allbuildings of =ach typolagy. Funther detsis maybe found in the deliversbles 03,51 and 03.0.1 of the IMPLILSE projsct far the c.xy ofElche.
T dhars e

A. Final energy consumption

® Please note that for separating decimals dot [ ] is used. o thousand separartors are allowed.

BUILDINGS, EQUIPMENTIFACILITIES AND INDUSTI

ETS rot rocammended)
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BUILDINGS, EQUIPMENT/FACILITIES AND INDUSTI
e d by il lizil 1244
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Subtotal
OTHER

|AscudaseEovesa e [ o o [ o [ o [ o [ o [ o o [ o [ o [ o [ o [ o0 [ 0 | 0 |

OTHER NON-ENERGY RELATED

| Cithet non-eneoy elsted
T — o o S S 57 S A A A

‘oz oy Sovree

The above sheet presents the emission inventory only for the priority set of public buildings selected in
the framework of the IMPULSE project. The result produced is based on the projections of energy
consumption obtained through the relative KPIs of all buildings of the initial priority set as produced by
the projection and dynamic energy simulations conducted in the framework of the activity A3.4 of the
IMPULSE project.

Finally, the “Monitoring” emission inventory is completed by inserting the BAU energy consumption
indicators for the target year 2030. The latter are coming from the D3.4.1 database for the Gradual
Renovation Plan defined in D3.5.1. The following set-up is emerged:

Monitoring Emission Inventory

@ Copy as mang "MEI" tabs for Monitori is i ies as

1) Inventory year m

2) Number of inhabitants in the inventory year 195791

L1

3) Emission factors, IPCC
m] LCA (Life Cycle Assessment)

4} Emission reporting unt tonnes CO;
O tonnes CO, equivalent

Enpelope sufaticn fxalis, wi Focfsd

Replacement of Aeating sgstem, Eompensaticn of Aeating sgsfem,
A e valves at b inaf wnits

Meplacoment of $gAring spsiem with presence and naforad Sght confrofs

Fo ion of Aeal i

tnctaliation of reef Frs
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A. Final energy consumption

® Please note that for separating decimals dot [ is used. Mo thousand separators are allowed.

BUILDINGS. EQUIPMENT?!FACILITIES AND INDUSTI

Subtotal
TRANSPORT

Emission Inventory

BUILDINGS. EQUIPMENTIFACILITIES AND INDUSTI

Subtotal

TRANSPORT
Mucicinalfleet

Subtotal

OTHER
Agriculnue, Foest Fisheries
OTHER NON-ENERGY RELATED

It should be mentioned that in the aforementioned matrices the compensation of the energy
consumption by renewable energy is already incorporated in the KPIs received by the D3.4.1 database.
For that reason, the respective RES matrices are not directly complete in the SECAP template. Hence, in
the deep retrofit for which most buildings have PV panels the consumption coming from RES is already
subtracted by the energy consumption indicator.

4. SECAP results for Elche priority municipal buildings

The results obtained by the previously described set-up are presented in the figures below (Sheet
“Mitigation report” of the SECAP template):

Municipal
Business-as-Usual projections by 2030 (if applicable) CO; emissions (1 CO2 (eq.)a ) 1084 1084
Final energy consumption (MWh/a) 346 3418

The Mitigation actions refers to the ones foreseen in the Deliverable D3 4.1 for the priority set of Municipal Buildings for Elche. The estimated emission reductions are envisaged to a time Horizon until 2030,
which

coresponds to a /% surface area renovation rate of the IMPULSE priority set of buildings, by applying the retrofiting projects defined in the Gradual Renovation Plan obtained through IMPULSE plug-n, as it
was defined in D3.5.1
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4) Final energy consumption per energy carrier

nElecricity
= Heatceld
Foossil fusls

Renevabiks

MWh/year
&
5

Key elements of the SECAP on climate mitigation

6) Greenhouse gas emissions reduction target

Time horizon Reduction Target tonnes CO, (eq.) to be reduced

8] Enpected in terms of h gas

5 O e

|5 . | 017 [2252.44 ]

| [ | | |BAUScenarc 2020 0
2000 |

I'g  20m e | sECAP S: 2020 [2252.44

13 - F } cenaria .

k] I 8

18 1500 | g @ | fzom [2z6z.04]

| 8 |18 | | BAU Scenaria 2030 [ e |

| - 1000 | 1000

|3 | } | SECAP Soenaria 2030 [1357.47 |

1§ [ |

: 500 : | 8 500 | [zom 226294 ]

] . i : B | | BAL Secenaric lang=tem year o |

|

| 2017 BAU Scenario  SECAP Scemara | | 2020 2030 Long-term | |SECAP Scenatia long-termyeat ['zz62.04]

| 2030 2030 [} |

| [ mBase year 4BAU Sconain = Sanaro wih Flan 1

b I L

Comments:

The B Scenaric represents the interuentions faressenin the 03.4.1and 03.5. Tplans of the IMPULSE praject for the Municipality of Elche. Essentially, it reflzcts the rduction of the COZ

emissicns, paniculsily originated by thegradusl tencvation plan setin 03.5.1, which implies the deep rewcfit of all building includedin the initisl set of public buildings except of those belonging to PET1 and PETd,
which would have only reached Majar and Minar Retrafit levels respextively by 2030. [ 1
The SECAP Scenaric reflects the gaal of the Municip aliy 2= defined in s SEAP, e, 403 reduction of emissions, applied anly for the selected priority set of municipal buildings.

Itis coneluded that the Gradual Fencuation Plan designed in the frameworl of IMPULSE project, achisves beneficialiesult which goes Far beyond the 403 goal set by the Municipality

According to the SECAP processes using the IMPULSE results, the following major outcomes are drawn:

e The CO2 emissions are reduced from 2262.44 tns in the baseline (2017) to 1084 tns (2030),
meaning an 52% reduction which is beyond the Municipalty’s target of 40% i.e. 905 tns CO2.

e To achieve the aforementioned ambitious goal, the priority buildings should be renovated by 7%
building surface area each year.

e According to the Gradual Renovation Plan defined in the frame of A3.5 activity, Elche Municipality
will far reach their goal of 40% reduction of CO2 emissions by 2030, implementing the deep
retrofit projects for all building included in the initial set of public buildings except of those
belonging to PBT1 and PBT4, which would have only reached Major and Minor Retrofit levels
respectively by 2030, according to the prioritization criteria set in D3.4.1.
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5. Conclusion
The trial applications conducted in this activity demonstrated that:

e The IMPULSE platforms facilitate significantly the completion of the public-buildings’ section of
the SECAP due to the immediate availability of KPIs’.

e The IMPULSE protocols and platforms allows mature SECAPs with realistic and tailored actions to
reduce CO2 emissions for any local authority.

e As future steps for improvements the following may be proposed:

o Adaptation of IMPULSE platform for the automatic fill-in of the SECAP matrices with the
KPIs calculated based on the Mitigation Actions to be implemented instead of the
retrofitting levels to be achieved.

o Adaptation actions and impacts of extreme climate events should be included in the
enhancement of IMPULSE platforms in order to be included in the SECAP.

o Similar planning protocols can be adopted for the other municipal end-use sectors (e.g.
public lighting, transport, etc.) to ensure a good quality SECAP.

Annex

Excel file “SECAP_IMPULSEtrialapp_Elche” completed SECAP template with IMPULSE KPIs for the priority
municipal buildings for Elche.
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