Circuter

Best practice:

100 kWp Solar PV Carport for self
consumption at GM Food Warehouse

Barcelona, November the 5th, 2019
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Self consumption and EV charge

Plug-In Electric Car Sales Worldwide
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Self consumption and EV charge

World's Top 10 Selling Plug-In Cars

2019 January-September
(EV Sales Blog data)

207,371

37,253 36,819 35,155 33,006

Tesla Model3 BAICEU- BYDYuanEV Nissan LEAF  Mitsubishi SAIC Baojun BMW 530e Renault ZOE Hyundai Kona BMW i3
Series / S2BEV Outlander E-Series  iPerformance Electric
PHEV

World's Top 10 Plug-In Car Manufacturers
2019 January-September

(EV Sales Blog data)
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Self consumption and EV charge

Passenger plug-in electric car registrations in Germany
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Self consumption and EV charge

1.702 endolis de vehicle eléctric a Catalunya

Carrega superrapida [ 1200W) 292 Carrega rapida (entre SHW i 22KW) 28 gcarrega semirapida (entre 22W i 11RW) 1 'l:l? 1 Carrega normal {= 11KW)

Teslas CC5 Combod-DC Tipus 2 - Mennekes- AC SaE 172
CHAdehO-0C CHAAeMO § COSCombod Schukn
Tipas 2 - Mennekss-AL Tipus I- Mennekes- AL

Matriculacions de vehicles eficients a Catalunya

Fank DGT - — % percentatge de vehicles matriculats

respecte a la venda de vehicles corvencionals
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Battery cost evolution
Cheaper than ever

Volume weighted average lithium-ion pack price

Real 2018 USD
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. Where are we and where we go?

Larger battery capacity

HE

50/90 kWh

for larger autonomy

16/24 kWh

Power = Charging speed

22 kW




EV Porifolio: 2019

Hyundai KONA Kia NIRO Kia SOUL Porsche TAYCAN
64 kWh / 415 km 64 kWh / 385 km 64 kWh /390 km 80-95 kWh / 385-450 km
38.500 € .... 41.500 € .... 36.500 € .... 75.000 € ....

Audi E-TRON Mercedes EQC MINI-E Volvo POLESTAR-1 PHEV

95 kWh /385 km 80 kWh /325 km ? kWh /325 km 34 kWh / 145 km
75.000 € ... 80.000 € .... ?E ... 150.000 € ....
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Massive Installation brings COSt reduction

70%
60%
50%
40%
30%
20%
10%

0%

Fossil
fuels

wind and
solar

2011 2012 2013 2014 2015 2016 2017

Font: Bloomberg

O



Solar Energy will cover new demand

Annual New Installations 2000-2023e .
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Massive Installation brings COSt reduction

PV Module Price and Predicted PV Module Price Over Time
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Self consumption
Solar PV Carport

Modular solution

Covering customer needs

10 year warranty
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Self consumption. Solar PV Carport
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PV, Kits PVing Park,s marquesinas solares para autoconsumo instantianeo
Potencia Tamarno (mm) an-
Tipo Caodigo Fv (kW) Tipo red MN? inversores Plazas M® Plantillas cho xalto x fondo
Marquesinas simples, PV2
PYWZ C2P3 [C] EEBP202. 420 Trifasica 32304000 1x3,7 kW 2 2 S000 3004800
PYW2 C3P5 [C] EEBFP203. 6,72 Trifdsica 3x23004000 136 KW 3 2 BOD0x35004800
PWZ2 C4PS [C] EEP204. B840 Trifasica 3x2304000 1x7 KW 4 3 10000350 0=4500
PWZ CBPS [C] EGP2056. 1260 Trifasica 3x2304000 1 x125kwW G 3 15000x 35004500
PWZ CEBPS [C] EEBP208. 1580 Trifasica 323004000 1 x15 kW B 4 20000x3500x4500
PW2 C10PS [C] EG6P210. 21,00 Trifasica 323054000 1320 kW 10 5 25000x3500x4500
PVZ2 C12PS [T} EEP212. 2520 Trifasica 323004000 1% 20 kW 12 5 30000x3500x4500
PWZ2 C14PS [C] EE6P214. 2540 Trifasica Jx230:4000 1 x 30 kW 4 & 33000x3500n4500
PW2 C16PS3 [C] EEBPZ16. 3380 Trifasica 323004000 Zx 15 kW 16 T 40000x3500x4500
PW2 C18PS [C]1 EEBP218. 374D Trifdsica 3x2300400% Ix 125 KW 18 7 453000x3500x 4500
PW2 C20PS [C] EeP220. 4200 Trifasica 323004000 2x 17,5 kW 20 5 S0000x3500x4500

Q)




Self consumption. Solar PV Carport

ers1a7

Opciones disponibles:

*  Color estructura marquesina y marcaje logo de empresa T

*  Ofras opciones y configuraciones disponibles bajo pedido - ~
-

Descripcion de los diferentes tipos de marquesina; E ¥ .

+  BC = Basico 'i

*  MT = Monitorizacion EDS eapecial AR, SR

* B = Monitorizacion EDS especial y punto de recarga RVE-WE-CP1 a0

*  RVEZ = Monitorizacion Power Studio Scada Especial y punto de recarga externo RVE2P

Marquesinas dobles, P4

Pw4 C4PD [ClE6P404. 840 Trifasica 3x2300400 1x7 KW 4 2 G000 3600xS700

Pwv4 CEPD [C]lEE6P406. 1344 Trifasica 3x2300400V 1x 10 KW @ 2 B000x3I600xIT00

Pw4 CEBPD [C] EBP408. 1650 Trifasica 3x2300400 1x 159 KW 3 1000036008700

Pv4 C12PD [ClE6P412. 2520 Trifasica 3x2300400V 1x 20 KW 12 4 1500036008700

Pw4 C16PD [C] EBP416. 3360 Trifasica 3x2300400V 2x 15 kW 18 4 20000 3600::8700

Pv4 CZ0PD [C] E6P420. 4200 Trifasica Ix2300400 2x 20 kW 20 ] Z5000x 36009700

Pv4 C24PD [C] E6P424. 5040 Trifasica 3x2300400V 3x 15 KW 24 ] 3000036003700

Pv4 CZBPD [C] E6P428. 5BE80 TrifAsica Ix2300400V 3x 20 KW 23 B 3500036000700

Pwv4 C32PD [C] EGP432. &T.20 Trifasica 3x2300400V Ix 20 kW 3z 7 4000036008700

Pv4 C36PD [C] E6P436. 7560 Tritasica IxZ300400V 3 x 20 KW 36 7 45000x 36009700

Pv4 C40PD [C] EGP440. B4.00 Trifasica Ix23004000 4 x 20 kW 40 a8 5000036009700

Pv4 C44PD [C] EGP444. 9240 Trifasica IxZ3004000 4 x 20 kW 44 9 SH000x3600x9700




Self consumption. Solar PV Carport

Single pole for 2 cars:

4,5 kWp with and without storage

Average production: 18 kWh/day
Enough for 120 km EV driving
BOS integrated in column
Charging point built-in
Kit solution




Best practice
Solar PV Carport

PVingPARKP




Success story: CIRCUTOR turnkey project: Installation
of a 97.2 kWp self-consumption solar canopy in
Vilamalla (Girona)

Estimated annual energy
production « 97,2 KW solar canopy

125 MWh per year « 350 photovoltaic modules with power up to 270 Wp
« 2 three-phase 50 kVA inveriers
« Charging point for electric vehicles

@ SCADA
Maonitoring system

f,-—‘"
.‘ 360 photovoltaic modules % Reductionin CO; emissions . Covering a fotal of 48 parking spaces on 60 meters in lenght

35T COz/ Year

’Q 270 Wp

: 2 three-phase 48 parl{ing
50 KVA inverters : spaces ~

1 charging point
.Ij w of two ugﬂrg 4
L Q:_“""ﬁ} sockets for EV

% 3,000 km/day
@7 5 due to daily

&=g~"  photovoltaic energy Comply with CTE

CTE: Spanish techinical buliding code

4 < CTE-DB-SE Structure consruction [Spanieh aw)
i« OTE-DB-AE Snow and wind load [Spanish |rw)
« CTE-DB-A Rl corstruction (Spanish ey




INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

CIRCUTOR role

Az indicated, CIRCUTOR was the main coniractor and was sclely
responsible for the implementation and installation process, working
direcily on the followdng points:

Supplies:

» Phofovoltaic material.

« URBAMN model electric vehicle charging point.
« Prefabricated hut for inverier room

» Electrical profection boards.

Work:

» Mechanical assembly of the canopy using heavy machinery
(truck crane and elevation platforms)

« Electrical installafion.

» Construclion and project enginesring.

» Develop Health and Safety plan with on-site Healih and
Saiely Official.

= Develop SCADA application for monitoring PY generation and
charging eleciric vehicles.

= Legalisation procedures for the photovoltaic facility in
accordance with Rovyal Decree 9002015,

= Legalisafion procedures for the charging peint in accordance
with REBT-ITC-52.

CIRCUTOR brought in contractors to ensure the success of the
project, meeling each of the proposed deadlines. The
companies involved wers:

» Energy and Envircnmental Conszultancy Bioluat
» Engineering EficEnergy
= Installer Masiro Instalaciones




INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

Logistica

Transporte maritimo
» Container 20 pies “"Open Top” modelo PV2 simple
» Container 40 pies "Open Top” modelo PV4 dobhw

Transporte terrestre:

*  Trailer con 7 metros de caja para modelo PV2 simple
*  Trailer entero para modelo PV4 doble




INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

Estudio de cimentaciones — Modelo PV4

Zona de viento C (28mis)
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geotecnico en cada obra !l
= S
. La densidad de 1 8t/m3 para realizar el estudio de cimentaciones CIRCUTOR solo

es una hipothesis para dar un orden de magnitud de las dimensiones de las

zapatas.




INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

INSTALACION ESTANDAR

Canalizaciones

GRAMN IMSTALACION

| COM PUNTO DE RECARGA EN PIE INICIAL
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INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

MARQUESINA PV4 - Vilamalla




INSTALLATION OF A 97.2 KWP SELF-CONSUMPTION SOLAR CANOPY IN VILAMALLA (GIRONA)

Results:

To bring the project to a succeszful conclugion, it was divided info
three different =tages, each with itz own time frame.
The following results are expected once the project is complefe:

Forecast energy savings: €10,000 in year one.

Estimated annual energy preduction; 125 MWh per year.
Reduclion in CO2 emissions: 35 tonnes per year.

Return of investment [ROI) ~5%/vear

Generate encugh daily photovoltaic energy o charge
glectric vehicles covering distances up to 3000 km per day
with emissions-free energy.

Air conditioning in summer causes consumpfion peaks. with
the conzequent paymeni for excess power. This new
solution will avoid this excess power, bringing a direct
financial saving.

Froject siags
*  Buibdang request license

o Lituity connechion point
request (ENDESA
DISTRIBUCIIN]

EXECUTION STage
+ Siructune construction
= Mechanic assambly
= ERrecirical instalation

L___2months D> 15months

5 months

i Legalization procedures

= Spanish Royal Decres
ROGMODIE (FYV)

= Spanish kow voltage regulabon
REBT-ITC-52 {RVE)



circutor.com

Tel. (+34) 93 745 29 00
Fax: (+34) 93 745 29 14
central@circutor.es

; You . - c .
y @circutor Tube youtube.com/circutoroficial |} circutoi

MITTELSTAND
GLOBAL
EXPORTINITIATIVE ENERGIE




