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CLARA

Climate forecast enabled knowledge services

The aim of CLARA innovation action is to develop
a set of climate services building upon the newly
developed Copernicus Climate Change Services
(C3S) near term forecasts and sectorial

information systems (SIS) and sustain  their
marketability and value.

O

Atmosphere Marine Land Climate Emergency Security
(CAMS) (CMEMS) (CLMS) (C39) (EMS)

http://www.clara-project.eu/

f/[l]\ Climate Change
Service
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Europe’s eyes on Earth
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Seasonal forecast

Operational assessment of solar energy on
different time scales
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Workflow and system structure
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Al Juson
a{3}o
# name : "Central La Sierrezuela"
B address : "Crta. Villaviciosa Km.45"
® cpostal : "14730"
# |ocality : "Posadas”
® province : "Posadas”
® country : "Cérdoba"
B geolocation : "37.8804, -4.7858"
® ngenerator : "2"
® powerxgenerator : "1500.00"
# twidth : "10.00"
# theight : "75.00"
B tdistance : "1.00"
® sombreo : "{}"
¥ status : 1
= {} orientation
® name : "Horizontal Norte-Sur”
® azimut :"1.00"
o elevation : "1.00"
# inclination : "1.00"
= {} modules
# name : "TRINA TSM-220-PC05"
® opencircuitvoltage : "37.00"
® shortcircuitcurrent : "8.00"

\ B maximumpowerpointtrack : "220.00"

JSON

CLARA
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Python script to retrieve data from Copernicus Climate Change

Service

cdsapi
cdsapi.Client()

c.retrieve(

'seasonal-original-single-levels’,

{
‘originating centre’:
‘system’:'3°,
‘area':'39/-5/37/-3",
e g 0 YA 7
‘variable':[

'10m_u_component of wind', '10m v _component of wind', '2m temperature’,
‘surface_solar radiation_downwards', "total precipitation’

I,

'year':'2018"°,
menth 2ol ¢

Faave 01
"format':'grib’,
‘leadtime_hour':[ a»

'data.grib’)

* X %

* *
* *

B CLARA GRANT AGREEMENT N° 730482

‘cmec’,

"0006 0000 |

0000 0000
0300 0100
0002 0096
e803 e800
b400 1800
3737 3737
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
5080 {80
0000 0000
0000 0000
0300 0100
0002 00956
e803 e800
1390 18ba
3737 3737
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[ |
Data collection
Data standardisation
GRIB to CSV CSV to XLS XLS to JSON
20181101,6, 10u,1.92 cliente-0000, 2018-11-01 {
20181101,6, 10v, 4.20 06:00:00, 10u=1.92, 10v=4.20, "devices": [
20181101, 6, 2t, 283.81 2t=283.81 {
---------- "device id":
20181101,12, 10u, 3.5 cliente-0000, 2018-11-01 “cliente:simio:0000",
20181101,12, 10v, 3.9 12:00:00, 10u=3.5, 10v=3.9, "entity_ name":
20181101,12, 2t, 285.7 2t=285.7 “cliente:simio:0000",
---------- “entity type": "Simio”,
20181101,18, 10u, 3.5 cliente-0000, 2018-11-01 “timezone": "Europe/Madrid",
20181101,18, 10v, 3.9 18:00:00, 10u=3.5,10v=3.9, "attributes”: [
20181101, 18, 2t, 285.7 2t=285.7 {
---------- "object id": "c10u”,
20181101,24, 10u, 3.5 cliente-0000, 2018-11-02 "name": "c10u”,
20181101,24, 10v, 3.9 00:00:00, 10u=3.5,10v=3.9, "type": "Number"
20181101, 24, 2t, 285.7 2t=285.7, ssrd=285.7, tp=285.7 },
20181101,24, ssrd, 285.7 & {
20181101,24, tp, 285.7 cliente-0000, 2018-11-02 "object id": "c10v”,
----- 06:00:00, 10u=1.92, 10v=4.20, "name"”: "c10v”,
20181101, 30, 10u, 1.92 2t=283.81 "type": "Number"
20181101, 30, 10v, 4.20 },
20181101,30, 2t, 283.81 e
CLARA GRANT AGREEMENT N° 730482 19th |IEEE International Conference on Environment and Electrical Engineering 11
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MODELS

def fraccionradiacion(latitud, dia jul,

Pi

Energy production

Tracking optimization

Variable management

lista- GEOSOLTIERRA(latitud, dia_jul, vhora)

RADTEO-1lista[2]
KH - GLOBALMEDIDA / RADTEO
KH :

difusaestimada GLOBALMEDIDA

(KH ) (KH ):
difusaestimada (
(KH ) G ):

KH

difusaestimada GLOBALMEDIDA

(KH E

difusaestimada GLOBALMEDIDA

print ("Errorrrr™)

directaestimada GLOBALMEDIDA difusaestimada

durdia=lista[1]
ws Pi durdia
WH vhora Pi

difusainst = Pi (math.cos(WH) - math.cos(ws)) (math.sin(ws) - ws “ math.cos(ws)) * difusag

aa math.sin(ws
s]5) math.sin(ws

globalinst (aa + bb * math.cos(vhora Pi )) © Pi (math.cos(vhora Pi)

)
)

directainst = globalinst - difusainst
directaestimada, difusaestimada, directainst, difusainst

B CLARA GRANT AGREEMENT N° 730482

Database
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On-line monitoring application for SEAP service
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<+ The SEAP service is enabled to give a global simulation
to determine energy produced, providing forecasts from
short-term to long-term to climate change conditions.

<+ This service offers alternatives for PV plants the user
can act on, either managing the priority of consumption
N autonomous Installations or determining the most
appropriate tracking for each day.
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Historial investigador TEP-215 —
L

Madulo

Grupo TEP 215. Fisica para las Energias ﬁ
Renovables

\ |
J |

i

Tesis Doctoral —Caracterizacion del balance energético en instalaciones fotovoltaicas autonomas en la Espana peninsular. 1993

Aproximacion a la caracterizacion matematica del balance energético diario:

Ecuaciones consideradas para el balance energético:

B' =By + 1ngAsH 6 — L

I
\ J

Y K P
B’,-z Bi-1 " Ei m(Y,-/stE'S:na) = a,(E, ény) -3:]» tC (E, ény)
C, si B>C,
C : i
B =B SI 0<B <C, s(y,./Ks,E,fS,nB) = a,(E, &ny) [Tsr +C,(E, §n,)
0 si B <0

Caracterizacion estocastica: Se considera B’ suma de dos variables estocdsticas
con interdependencia temporal 18
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Tesis doctoral Rosario Posadillo Sanchez de Puerta, Estudio

Historial investigador

del Abastecimiento de Demandas Energéticas Variables
mediante Energia Solar Fotovoltaica. 2003
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Tesis doctoral Francisco Casares De La Torre, Herramientas
mejoradas para la caracterizacion de sistemas fotovoltaicos

autonomos. 2015

Dimensionado optimo y caracterizacion de
plantas solares fotovoltaicas

V7 —
’
e e et e - e
ﬁg&% t @
Modulo
Fatewoa®aicn I ersor
e v
Baterias
ador TEP-215
Intervalo q parala variableE
. . . . . . S - Estimacion de la probabilidad E condicionada
- A nuon
A \ \'\ Il . ’ .
28'\\ \, T NP bl ) O e O il a la ocurrencia de B en el dia anterior:
26 - %5 — < - "
y ~. ) . . .
2] % - k=10 p, [ ] i-1 . ai-1(; i-1
AN T - b (r7)= 2iq P M Uka) p(a/k)p,(g=>r)
B 20 1 \o_, T—— —_— . F - C - -1 i-1(: i-1
-§ 18 .\O_Pj\\——ic_ﬁ i Zk,quk m (I/k/q) p (q/k)
H“ .
E a6 om0 Intervalok N Nl TN
% 03 0.2 N K b \‘ “\ M B S
‘g 14 “.___“035 Di - para Ia _ T \ 1 3 1 Y = \‘\ N . A N ‘\\\
E 12 -“%0.1.“ f).:”: variable B L \\\ \\_ .\\ \\‘. \\ \\ \\ \\
g 10 05 0.5 T~ L “\ A S X 'S N N ‘\\ \\
= 8 0255 ")l? . \\\\\ i * \‘ N \\ \‘ | \‘ \\\ \‘ \‘
065 —06 L = HT—¢ ' S - NN \\\ \\\ i — E i-1 i(; i
j- 070.75 0737 \\ i \“\‘ \J\\ “‘ \\\\ ‘\‘\ \\\\ \\\ ij_ ka m (I, k’ q) p (q/k)
0.8 0.8 _ 3 N < b N AN N N
0.85 0 ~ 3 S S . s\ \\ ~ " k
: k=3 | N \\ 2
0 T T T T - \‘ \\\
0 6 12 18 24 30 k=2 "
Number of cells — : - .
Fig. 4. Distribution of annual LLP according to the number of k=1 N \\\
accumulator Cells and number of 80 Wp modules in the installation. k=0 “'\\ ~ E‘\
S BI
H . H i * " \ N \ . \ N \ I —
Flgura,8.. Estimacion — SN N L N WL N N N Y . . B P = Bi-l + Ei
geométrica de la =0 j=1ij=2 j=3 / =11
afe Vs .'I
N variable B’
N 1 1 1 1 4 . '
. ., \\ E i i e CU S| Bi 2 CU
Estimacion NG P B o ,
geométrica de la /I = 1| P 2| J=3I T 1 — 1 Ij: 1(I) \ Bi :{ Bi Sl 0< Bi < CU
probabilidad de B. j=10 =11 0 si B<0




1. Historial
académico

2. Actividad
Investiga-
dora

3. Actividad
docente

4.Experiencia
en gestion

Dimensionado optimo y caracterizacion de

Historial investigador

plantas solares fotovoltaicas

Tesis doctoral Rosario Posadillo Sanchez de Puerta, Estudio
del Abastecimiento de Demandas Energéticas Variables
mediante Energia Solar Fotovoltaica. 2003

/ Energy deficit

LLP _ tiﬁ)e
/ Energy demand

time

Falures every month f,

18
16 4 —

14
12
10
E} 4
6 4 B
& P— ':
2 S am— am—
0 _D_..n l—[ | . . P .
;  § 35283 83 §
g g < - 3 e o [
E 5 =
5 ¥ < § E g
u o
w0
Fig. 3. Monthly distribution of expected Ix
S0Wp modules and 30 accumulator oclls

26 \ 5\\
24 “ .
\—\0.05
22 1\, - —— ]
@ 20 s TT—1— 01
~. [ —
T 18 ™S~ i T TT————os
E 16 — T2
© —— ——0.25
2 14 [0 22
-.5 .—h‘o 35 0.35
— 2 0.4 4
8 0.45 0.45
g 10 0.5 5
0.55 0.55
< 8 6 0.6
0.65 0.65
6 +—07 0.7
0.75 0.75
4 8 8
85 085
2
0 T 1 1 1]
0 6 12 18 24 30

Number of cells

Fig. 4. Distribution of annual LLP according to the number of
accumulator Cells and number of 80 Wp modules in the installation.

Tesis doctoral Francisco Casares de la Torre, Herramientas
mejoradas para la caracterizacion de sistemas fotovoltaicos

autonomos. 2015

V7

Modulo

Fotovataicn e sOr
17

Baterias

g| [Intervaloq paralavariableE
— N N

i ——— Regulador : |
i |

[

/‘?’ - Estimacion de la probabilidad E condicionada

Posadillo R.; Lopez-Luque, R. 2008. RENEWABLE ENERGY

33:1037- 1048

— — —
N S
Intervalok ) . \
« 5
‘\ S A ) B b s
. b » . . . -
\ b ~ . . S, .
para la - . = - - - ™
e N
"= .
I N DN . .~
B .

val

PosadllloR Lopez Luque, R. 2008. RENEWABLE ENERGY

33: 1049 1055

k
k

||| "
)D—"lw'

Figura e LIFurTTTUOTVUTTY

Casares F.J. et al. 2014. ENERGY 72: 393-404

. < .
| T T T T T T |m—|

geométrica de la j=0 j=1j=2 j=3 =11
e / J
probabilidad de B’ Intervaloj para la
variable B’
Estimacion
fort -
geomet'r.lca de la A =1 j=2 j=3 =10 %,
probabilidad de B. =10 =11

(c, si B =C,
B,={B, si 0<B, <C,
|0 si B<0



1. Historial
académico

2. Actividad
Investiga-
dora

3. Actividad
docente

4.Experiencia
en gestion

Historial investigador

Medida y Caracterizacidon de la radiacion solar

Tesis doctoral Gerardo Pedrds Pérez. Caracterizacion de la Radiacion Global Ultravioleta
Solar (290-385nm). Universidad: de Cordoba. 1998.

Posadillo R.; Lopez-Luque, R. 2010. ENERGY

CONVERSION AND MANAGEMENT 51: 627- 635

. :J.":’--' ;’ “".:}:-'; a lEhbi'Egl(iI
pa=biiy Energy Conversion and Management .

Posadillo R.; Lopez-Luque, R. 2009. ENERGY
CONVERSION AND MANAGEMENT 50: 223- 231

R. Posadillo*, R. Lopez Luque

Grugo de levexigciia de Fsica pam ks Exerghas y Recusas Rerovabl s Dpta de Faica Aplicada, UCQ, Btificio C2 Canpes de Rabanales, 1407 1 Cdndoba, Spain

ARTICLE INFO ABSTRACT

Ardicle hizary An amalysis of madels far the estimation of hourly diffuse irradiation based an the interrelations between

-l nd B

Posadillo R.; Lopez-Luque, R. 2009. ENERGY
CONVERSION AND MANAGEMENT 50: 2324- 2330
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