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Publishable summary

The D4.12 "BEMS user manual” is a public document delivered in the context of WP4,
Task 4.6: “Development of BEMS for GSHP integration with multiple renewable sources
and of an application for easy management of energy” and describes the Building Energy
Management System (BEMS) developed in the GEO4CIVHIC project.

Geothermal energy is an energy efficient source of energy for heating and cooling of
buildings. To achieve Net Zero Energy, the electricity production of the heap pump (HP)
needs to be provided by renewable energy.

A Building Energy Management System (BEMS) was developed to facilitate the integration
and control of a Ground Source Heap Pump system supplied by locally produced renew-
able electricity. The optimised control is aimed at reducing operating costs of the system.

The document is a user manual of the BEMS. It presents its elements and describes how
to integrate them in a Building Management System (BMS) to optimise operation cost
when integrating a Ground Source Heap Pump (GSHP) with other Renewable Energy
Sources (RES). The document is aimed at installer of GSHP and RES.
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Abbreviations
GEOA4CIVHIC Most Easy, Efficient and Low Cost Geothermal Systems for Retrofit-
ting Civil and Historical Buildings
BEMS Building Energy Management System
BMS Building Monitoring System
COP Coefficient of Performance
GA Genetic Algorithm
GSHP Ground Source Heat Pump
HP Heat Pump
MCU Measurement Control Unit
RES Renewable Energy Sources
SoC State of Charge
ToU Time of Use
XGBoost eXtreem Gradiant Boosting
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Introduction

Geothermal energy is an efficient source of energy for heating and cooling of buildings. To
achieve Net Zero Energy, the electricity production of the heap pump (HP) needs to be provided
by renewable energy.

A Building Energy Management System (BEMS) was developed to facilitate the integration and
control of a Ground Source Heap Pump system supplied by locally produced renewable electric-
ity. The optimised control is aimed at reducing operating costs of the system.

This document is a user manual to the BEMS system developed for multi-renewable integration
in the GEOA4CIVHIC project. It first gives an overview of the BEMS (Chapterl). The input data nec-
essary for the control algorithm are then described in Chapter 2. Chapter 3 describes the instal-
lation and setting of the BEMS. Finally, Chapter 4 illustrate how the BEMS was integrated in the
BEMS of a real building.

Note that the software presented in the deliverable is property of TECNALIA.
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1 BEMS Overview

The GEO4CIVHIC BEMS is designed for systems with the following elements:

A GSHP that provides heating and cooling to a building.
A renewable electricity production system (e.g. a photovoltaic panel or a eolic system).
A Building Management System (BMS) that centralise monitoring and control of the pre-

vious elements.

Time of Use (ToU) energy tariff.

Figure 1 shows the different elements of the BEMS. There is a control algorithm that can be con-
figured through an interface. The optimization algorithm is a genetic algorithm (GA) that optimize
the use of an electrical battery on a 24-hour horizon based on the renewable production and the
demand prediction, the current state of charge of the battery and the energy cost. The control
procedure is written in a file that is sent to the BMS for execution.
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Figure 1 - Smart control workflow

In its current configuration, the optimisation algorithm does not take into account the possibility
to sell energy to the grid.
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2 BEMS input data

This chapter list the input data that are necessary to take advantage of the GEO4CIVHIC BEMS.

2.1 State of charge of the battery

One of the inputs of the BEMS is the current state of charge of the battery. Itis a number between
0 and 1 that reflect the percentage of charge of the battery at the beginning of the optimisation.

2.2 24-hours heating and cooling demand prediction

Another input is a 24-hour prediction of the energy demand provided by the HP. It is used to
calculate the electricity demand. The heating and cooling demand can come from a building en-
ergy model or based on historical data. A predictive energy demand model has been developed
in the GEO4CIVHIC project. See D4.11 “Optimised BEMS for GSHP and other RES control in histor-
ical and civil buildings and Application for a friendly and easy management of the energy systems”
for detail.

2.3 Renewable electricity production prediction

Another necessary input is the renewable electricity production prediction. It is used to estimate
which part of the HP electricity demand can be covered by the renewable source and to see how
much excess can be expected to be stored in the battery.

The most straight forward way to get the renewable electricity production prediction is to calcu-
late it based on meteorological predictions. We suggest using the following equations, but other
methods are acceptable.

PV panel
P, = 1,S,®{(1 - 0.005 (T¢* — 25))
Where:

- P, isthe power generation of the PV panel [kW]

- 1y is the performance coefficient of the solar panel [0-1]
- S is the surface of the solar panel [m?]

- @7 is the solar irradiance [kW/m?]

- T is the outdoor temperature [2C]

Wind turbine
P=0.5 Cp p m R?*V3
Where:

- P isthe power generation of the wind turbine [W]
- Gy is the coefficient of performance [0-1]

- pis the air density [kg/m?3]

- Risthe blade length [m]

-V is the wind speed [m/s]
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2.4 TolU energy tariff

The optimization algorithm is designed for Time of Use (ToU) energy tariffs. ToU energy tariffs
have a different energy cost for each hour of the day based on market tariffs. This is what enable
to take advantage of the battery, buying energy when it is cheaper.

A Python library has been developed to read the energy tariff from the Entsoe transparency plat-
form!, the central collection platform for electricity generation, transportation, and consumption
data for the pan-European energy market. To use the library, a token for the Entsoe transparency
platform is necessary.

The step to configure the Python library are the following:

1- Register on the Entsoe transparency platform

TRANSPARENCY PLATFORM

Register

Figure 2 — Registration screen of the Entsoe transparency platform

2- Send an email to transparency@entsoe.eu with “Restful APl access” in the subject line.

3- Save the example of configuration file token_tempale.ini available with the library as to-
ken.ini

4- Replaceput here your entsoe key with your Entsoe token.

token_template.ini

Figure 3 — Energy price library configuration file

The main function of the library is get day ahead price between dates. It returns
the energy prices between two dates for the specified country. The full documentation of the
available functions of the library can be found in Appendix A.

U https://transparency.entsoe.eu

10
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3 BEMS installation and configuration

This chapter explains how to install and configure the GEO4CIVHIC BEMS. The BEMS is a Python
executable developed for Python 3.9.

3.1 Input format

The BEMS read the input information necessary (see previous chapter) from a JSON file. Figure 4
shows an extract of the JSON structure. A full example can be found in Appendix B.

"variable": "battery soc_init",

I
]
BT El Col El B S PR P P S RS P P P

Figure 4 — Input JSON extract

The file needs to be saved as input. json in the data folder of the software.

3.2 Control algorithm configuration

The different parameters of BEMS algorithm can be set in the set-up interface (Figure 5). The
parameters that can be set are the following:

1. Heat pump:
o A performance map of the heat pump in a csv file with the following columns:

compressor and auxiliary power [kW], condenser power [kW], COP [-].

11
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2. Renewable electricity generation: the BEMS can work for either solar panel or wind gen-
eration. If you have both, the sum of the production needs to be summed in the input
file.

o Solar panel: the area of the panel in square meter and its efficiency as a number
between 0 and 1.

o Wind power: the generation power in kW.

3. Battery:

o The battery capacity in kWh.

o The efficiency of the battery as a number between 0 and 1. This is to consider the
losses when charging and discharging the battery.

o The maximum charge or discharge that can take place in one hour in kW.

Ei{}ghu -

GEO4CIVHIC BEMS CONFIGURATION &l icurhe

Performance map file:

SOLAR PANEL

Efficency [0-17:

WIND
Power [ kW]

BATTERIES
Battery capacity [ kWh ]

Max. charge/discharge within Th [kW

R )
Figure 5 — GEO4CIVHIC BEMS configuration screen

3.3 Control order

The control order of the BEMS is outputted in a JSON file. Figure 6 shows the structure of the file.
The control orders correspond to:

* -1:discharge the battery to supply the heap pump (HP)
* 0:do nothing
* 1:charge the battery from the grid

12
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1 %{
2 —| "control order™: {

o
mwyn
wan
mam
mamn
wgm
memn
wen
wan

= O oW

Figure 6 — BEMS output file example

Thefile is saved as output . json in the data folder of the software. Note that the optimisation
algorithm is designed for only the first order to be executed and the optimization to be repeated
every hour. The 24 hours are still passed to the BMS as back up in case there would be some
down time from the BEMS, but the BMS should have a rule-based back up system for the case
the down time is more than a couple of hours.

13
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4 Example of integration in KUBIK BEMS

The GEOA4CIVHIC BEMS has been integrated in Tecnalia’s KUBIK building control system. KUBIK is
an experimental building developed by TECNALIA located near Bilbao, Spain. This section gives
an overview of the results. More detail can be found in D4.11 “Optimised BEMS for GSHP and
other RES control in historical and civil buildings and Application for a friendly and easy manage-
ment of the energy systems”.

4.1 Monitoring and control

The GEO4CIVHIC HP has been installed and integrated in KUBIK’s physical and virtual installations
(Figure 7). This section describes the different element of the system relevant for the experiment
carried out for the GEO4CIVHIC project.

e =
\
i
%

Figure 7 — Digital twin of KUBIK systems

Beyond the element that could be set in the BEMS interface, several elements of the system
could be configured. Figure 8 and Figure 9 show the control settings implemented for the HP in
the KUBIK Scada system where several operating modes are available (manual, auto and remote).

14
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BC.GEQ X Configuracién Horarnia 4

[ Man | HH MM (L.V) (S.D)

L 9 | 0 ON v| 459 | OFF «| 14
o]
o 10 1 ON v| 458 |OFF v| 15
i
1M 2 [on «| a5 | Jor | 18

wo: T WEEEEE.

revoro: SR
ONM |/ OFF (ORDEM DE MARCHA)

PRIORIDAD: [l ‘reoas

12 3 ON ~ 45 OFF ~ 17

13 4 ON ~ 45 OFF ~ 13

14 | 5 ON ~ 45 OFF ~ 19

*0 = Fuera de servicio 15 5 ON ~ 46 QOFF ~ 20

m 16 T ON ~ 459 OFF ~ 21

MANUAL: _ 17 8 ON ~ 45 OFF ~ 22
TABLA: 45,00 | 18 9 |ON v| 45 | OF v| 23

REMOTO: |__d00C ] 19 10 ON - 45 OFF ~ 24

SP; (CONSIGNA)
20 11 ON ~ 45 OFF ~ 25

SP OUT:
EMABLE OUT:

Tabla BC Geotermia

{Auto) @ o

Seg. restantes cambio habilitado 5E(
Verano S5P703

Invierno
Limite temp. sec |ES MNEE MEUCE

ALMACENAMIENTO DE FRIO

PROD. AF
Selector bomba: BPF702

O BC.ADS En Servicio

0seq

MODO FUNCIONAMIENTO

INDIRECTO

Figure 8 — HP control panel Figure 9 — HP schedule panel

The demand of the HP was coming from FCUs and a ventilation system. Figure 10 shows how the
schedules and set point of the FCU were configures. Up to 4 predetermined schedules can be set.

15
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Configuracién Horaria

ped

HH MM LV (5.D) HH MM LV (s.D) HH MM Lv) (s.D) HH MM Lv) (s.D)
1 1 10 " 2 10 12 13 3 20 8 7 2 30 30 35
3 2 " 12 4 " 13 14 5 21 8 7 4 31 30 35
5 3 12 13 6 12 14 15 7 22 8 7 6 32 30 35
7 4 13 14 8 13 15 16 9 23 8 7 8 33 30 35
9 5 14 15 10 14 16 17 1" 24 8 7 10 34 30 35
" 6 15 16 12 15 17 18 13 25 8 7 12 35 30 35
13 7 16 17 14 16 18 19 15 26 8 7 13 36 30 35
15 8 17 18 16 17 19 20 17 27 8 7 14 37 30 35
17 9 18 19 18 18 20 21 18 28 8 7 15 38 30 35
19 10 19 20 20 19 21 22 19 29 8 7 16 39 30 35
21 " 20 21 22 20 22 23 20 30 8 7 18 40 30 35
23 12 21 22 24 21 23 24 21 31 8 7 20 41 30 35
spours: UK spoura: AN spours: G spours: DA
Figure 10 — Operating schedules of the FCU
Figure 11 and Figure 12 show the control panel of the AHU and the MCU respectively.
HVAC_UTA hod FINZ_MCU1 x
IMPULSION
m MCULTC -
L
=
m MCU1.VE \ MCUL.VE _R.
MCU1.RH .
o
AUTO: [ on | MCUL.AH MCULTR
revoto: GG MCULTI @ " MCULARGF R
_i:oc_JVAM % 16,365 mbar
ON | OFF {ORDEN DE MARCHA)
anuaL: s R
TABLA: _ (IMPULSION) CAUDAL: | 550m3/h |
. SOBREPRESION: [ 0% ]
RewoTo: - EroRio)
DEADBAND: [ 100C | oepresion: (NN
5P:
(RESISTENCIA) m
() MODO FRiO PV: [ 16.20C | rv:  EETEE
() MoDO CALOR
() MODO CALOR SP: 150C U 0.0°C |

() MODO VENTILACION

Ventilador: SP:

Pv: 0% |

Figure 11 — AHU control

Figure 12 — MUC control

[E
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4.2 Input data & configuration

The test has been carried out with a solar panel case. The following configuration was used.

1. We are considering a PV panel of 4 m? with an efficiency of 0.1.

2. For the battery, we considered a battery of 15 kWh capacity and a maximum power of 5
kW and an efficiency of 0.9.

3. The performance map of the HP can be found in D4.11 “Optimised BEMS for GSHP and
other RES control in historical and civil buildings and Application for a friendly and easy
management of the energy systems”.

This configuration was set-up through the implemented software (Figure 13).

tecnal:a

060

GEOACIVHIC BEMS CONFIGURATION  &eofioniie

Performance map file:
HP_performance.csv o

SOLAR PANEL
Area[m2]:

Efficency [0-1]:
0

WIND
Power [ KW ]

BATTERIES
Battery capacity [ kWh ]

15

Battery efficency [0- 1]

0.9

Max. chargefdischarge within 1h [ kW ]

SAVE CONFIGURATION

Figure 13 — GEO4CIVHIC BEMS configuration for the test

17
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Conclusion

This document provides instructions for a BMS installer to integrate the GEO4CIVHIC BEMS in
his control system to optimise the running cost of a multi-renewable system including a GSHP, a
battery and a renewable electrical energy source (e.g. solar or wind).

The main steps for implementation are the following:

- Save the input data to the proper JSON format:
o battery state of charge
o 24 predicted electricity demand
o 24 predicted electricity production
o Day ahead energy prices
- Configure the BEMS through the user interface
- Read the optimization output

The BEMS runs an optimization every hour and return 24-values. Only the first one should be
applied as a more optimal value will be calculated the following hour.

18
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Appendix A: Energy price library documenta-
tion

Awvailable functions

The program reads data of energy prices and more from ENTSOE

class digicon_enerprices.entsoe_handler EntsoeHandlerlentsoe_key)
Bases: ohject
pet day ahead price between dates (STt PR ET XL

This function retums the day ahead prices between two dates (start, end) for a given country
{using the country code).

Parameters:

country_code - The 2 letters code of the country

start - The start date

end - The end date
Returns:

['date_from!date_to!price’ measurement_unit’ currency’/country’]
Return type:

The function returns the data as a pandas. DataFrame with the following columns

get_energy_generation_types()
Returns a dichionary where keys are the ones used in the ENTSOE AP and the values are the
description of energy source.

get_generation_per_type_between_dates|countrycode, start. end)

This function retums the generation per type between two dates [start, end) for a given
country {using the country code).

Parameters:
countrycode - The 2 letters code of the country.
start - The start date.
end - The end date.
Returns: The function returns the data as a pandas.DataFrame with the following columns:
['date_from''date_to! timezone’ country’country_code’measurement_unit’] + one columns
per energy source type.
get_last_response()

Returns the last response obtained from the request

get last xmil)

Returns the last formatted response obtained from the request

localize_datetime{dtm, imezone=None)

Given a datetime it is casted to UTC, if the onginal datetime has not a tzone the local
timezone is assumed.

localize_datetime_to_string{dtm)

19
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Appendix B: Input JSON file format
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PRI % T % (R % T % T T % T % Y o T % TR % B )
[Ta =]

T O P TR T L T L P Y% TR 'L O 1L O
(PRI O T SR B T T S T NS, M Y S U O Ty B

[E=Y

[T Y A
1 o=] N s

[E=Y
[T%]

tnononoenofn non
=] N ol L B = O

=i
= Ly {
"wariakle": "battery soc init",
- "waluses": {
= LN L
"FechaHora™: "01/01/2023 0:00",
"walue™: "0 27"
}
H
}
= mime g
"wvariable™: "demand™,
= "raluss": {
o rr,:,rr: {
"FechaHora™: "01/01/2023 0:00",
"walue™: "O"
- }'_
l:_:l myme g
"FechaHora™: "01/01/2023 1:00",
"walue™: "O"
- }'_
I:_:l momw. g
"FechaHora™: "01/01/2023 2:00",
"walue™: "g©W
B }i'
I:_:l mgmw.
"FechaHora™: "01/01/2023 3:00",
"walue™: "O"
o2 }'_
l:_:l mgm. g
"FechaHora™: "OL/701/2023 4:00",
"walue™: "O"
- }'_
[_] "5": {
"FechaHora™: "01/01/2023 5:007,
"yalue™: "O"W
- }'_
I:_:l mEm.
"FechaHora™: "01/01/2023 €:00",
"walue™: "O"
s }'_
l:_:l Ul U
"FechaHora™: "0O1/01/2023 7:00",
"walue™: "5.141"
- }'_
l:_:l mgm. g
"FechaHora™: "01/01/2023 8:00",
"walus": "T.eTL"
- }'_
I:_:l mgmw. g
"FechaHora™: "01/01/2023 9:00",
Tyalue™: "7.582"
| }'_
l:_:l migws
"FechaHora™: "01/01/2023 10:00™,
"walue™: "T.07T"
- }'_
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58 = miims

59 "FechaHora™: "01/01/2023 11l:00",
&0 "yzlusT: "g, 131"

61 = b,

62 =l mizmy

63 "FechaHora™: "01/01/2023 12:00",
64 "yzlusT: "4, 364"

65 = b,

N L L

67 "FechaHora™: "01/01/2023 13:007,
68 "yzlusT: "3, TEE"

69 = b,

70 l:_:l migm.

71 "FechaHora™: "01/01/2023 14:00",
72 Myzlus™: "3, 0440

73 - Y

74 l:_:l migm.

75 "FechaHora": "01/01/2023 15:00",
76 Myzlus™: "2, 510"

77 - .

R | mlETr |

79 "FechaHora™: "01/01/2023 1l6:00",
80 MyzlusT: "2, 130"

g1 = b,

g2 l:_:l mygm.

83 "FechaHora™: "01/01/2023 17:00",
g4 "yzlus™: "1,558"

85 = b,

86 =l migm:

87 "FechaHora™: "01/01/2023 18:00",
g8 "yzlusT: "1,682"

89 = b,

a0 & miav:

91 "FechaHora™: "01/01/2023 19:00",
9z Myzlus™: "1, 9430

93 = b,

94 =l magmy

95 "FechaHora™: "01/01/2023 20:00",
96 "yzlusT: "2, 268"

97 - },

sz | "zl

99 "FechaHora™: "01/01/2023 z1l:00",
100 Tyraluae™: 0™
101 = b,
102 =l mazmy
103 "FechaHora™: "01/01/2023 2zZ:00W,
104 Tyraluae™: 0™
105 = b,
106 =l maImy
107 "FechaHora™: "01l/01/2023 23:007,
108 Tyraluae™: 0™
109 = }
110 -
111 =),
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"value™:

be
rrgrr: {

"FechaHora™:
"value™:

be
rrlorr: {

"FechaHora™:
"value™:

be
Frll": {

"FechaHora™:
"value™:

be
rrlz rr: {

"FechaHora™:
"value™:

be

"production™,

"o.om

"o.om

"o.om

"o.om

"o.om

"o.om

"o.om

"o.om

"o.om

"O.00z1"

"o.oTTo"

"O.1590"

"O.2545"

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

"01/01/2023

0:00",

1:00",

2:00",

3:00",

4:00",

5:00",

6:00",

7:00",

g:00",

9:00",

10:00",

11:00",

12:00",
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167
168
165
170
171
172
173
174
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75}

i k) = O o

"13": {

"FechaHora™:
Tyaluse™: "0.

Yo
"14": {

"FechaHora™:
Tyaluse™: "0.

Yo
"15": {

"FechaHora™:
Tyaluse™: "0.

Yo
"16": {

"FechaHora™:
Tyaluse™: "0.

Yo
"l'?": {

"FechaHora™:
Tyaluse™: "0.

Yo
"1_5": {

"FechaHora™:
Tyaluse™: "0.

Yo
"19": {

"FechaHora™:
Tyaluse™: "0.

Yo
HZC'": {

"FechaHora™:
Tyaluse™: "0.

Yo
"21": {

"FechaHora™:
Tyaluse™: "0.

Yo

"22 ": {

"FechaHora™:
Tyaluse™: "0.

Yo
"23": {

"FechaHora™:
Tyaluse™: "0.

}
Yo
. {
"variable™:
"values™: {
HC'H: {

"FechaHora™:

Tyalue™: "0
Yo
rrlrr: {

"FechaHora™:

Tyalue™: "0
Yo

"01/01/2023
34e2"™

"01/01/2023
3440"

"01/01/2023
2859g"

"01/01/2023
2087"

"01/01/2023
1Q1is»

"01/01/2023
g13g»™

"01/01/2023
|:|PT

"01/01/2023
S5an

"01/01/2023
|:|PT

"01/01/2023
|:|PT

"01/01/2023
|:|PT

"energy price™,

127547

L13003"

13:

14:

15:

l6:

17:

18:

19:

201

21:

22

23:

oow,

oow,

oow,

oow,

oow,

oow,

oow,

oow,

oow,

100",

oow,

"01/01/2023 D:00",

"01/01/2023 1:00",
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4 L___l mpm.

= "FechaHora™: "01/01/2023 2:00",
& "yalus": "0.1336l1l™

T B ¥

2 r

g |:_:| mEm. o

"FechaHora™: "01/01/2023 3:00",

[Ta

0 "value": "0.12777"
1 = by

z I mam

3 "FechaHora": "O01/01/2023 4:00",
4 "value": "0.12371"

5 = by

& & mErr o {

~]

"FechaHora™: "01/01/2023 5:00™,
"yalue™: "0.12073"

b

"6": {

oo
I

o
{11
L

1 "FechaHora™: "0l/01/2023 &:007,
2 "wvalue": "0.113%&"

i = b

_& [_] "'?": {

n

"FechaHora™: "01/01/2023 7:00",
"yalue™: "0.11945"
i }r
= mETr
"FechaHora™: "01/01/2023 3:00™,
"yvalue™: "0.11418"
}r
momy
"FechaHora™: "01/01/2023 S:00™,
"yalue™: "0.11792"
}r
miom:
"FechaHora™: "01/01/2023 10:00™,
"yalue™: "0.12143"

[a)]

T T S T T =
1] 1]
L L

1]

] = }.

] = LARLE

1 "FechaHora™: "01l/01/2023 11:00W,
2 Myzlue: "Q, 122250

3 = }.

4 = AL

5 "FechaHora™: "01l/01/2023 12:00W,
g Myzlue: "Q,.11889MW

7 = }r

g = AT LI

[Ta

"FechaHora™: "01/01/2023 13:00",

S S I I I T T T T N O T O o T oy Oy O IO S Y Y Y Y s s s Y O I TR T S L 7 TS I T PR I IO IO S T S S
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1] "yvaluse™: "0.124962"
71 = },
'72 [_] "l_&": {

T3 "FechaHora™: "01/01/2023 14:00",
T4 "yalus": "0.12439"

75 | }r

76 |:_:| mjgm. [

=] =
o

"FechaHora™: "01/01/2023 15:007,
"value": "0.11373"
i }r
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303
304
305
306
307
308
309
310
311
312
313
314
315

be

rrlﬁrr: {
"FechaHora™:
"yalue™: "0.

b

rrl'?rr: {
"FechaHora™:
"yalue™: "0.

b

rrlarr: {
"FechaHora™:
"yalue™: "0.

b

rrlgrr: {
"FechaHora™:
"yalue™: "0.

b

HEOH: {
"FechaHora™:
"yalue™: "0.

b

rrzlrr: {
"FechaHora™:
"yalue™: "0.

b

HEEH: {

"FechaHora™:
"yalue™: "0.

be
"23": {

"FechaHora™:
"yalue™: "0.

"01/01/2023
12138"

"01/01/2023
12534"

"01/01/2023
1371a"

"01/01/2023
14138"™

"01/01/2023
1417"

"01/01/2023
13e01™

"01/01/2023
13433"

"01/01/2023
12e53"

lé&:

17:

18:

1%9:

20:

21:

22

23:

oom,

oom,

oom,

oom,

oom,

oom,

:00",

oom,
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