Energiewende auf Balkonien

DIY Solaranlagen und Energiespeicher

[matrix @
pj0ern:matrix:org | bjoern@64b.de



http://matrix.org
mailto:bjoern@64b.de

In einer Zeit gar nicht lang vor unserer Zeit
In unserem eigenen Sonnensystem,
in Schweden....
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Reihenschaltung

Spannungen addieren sich! 1V ><



Parallelschaltunc

'I'

Die Strome addieren sich und.di




Leistung = Spannng X Stromstarke

Leistung=32VXx2A=64W




Solarmodul

120 (Halbzellen)
 ModulgroBe Ca. 1,75m x 1,Tm
* Wirkungsgrad 20-22%

e 380 Wp - 430 Wp pro Modul




Dachneigung
80° 60° 40° 20° | pdlh | 307 00" 70° 90°

West
95 bis 99 % e

90 bis 94 % ]
85 bis 89 % 80
80 bis 84 %

75 bis 79 % 70°
70 bis 74 %
65 bis 69 %
60 bis 64 %

Ertragserwartung Slidwest
gegenuber
optimaler Ausrichtung










 Pro 100 Wp Installiert ca. H0Kwh pro Jahr
(bel optimaler Sudausrichtung)

* Beispiele:
 800Wp Balkongelander 90° Sud (65%) -> 520 KWh

e 2500 Wj dert 60° Neigung (90%) ->
225C L







C

-
L

-4
m
n
-




g
S

- “SEREEEEARESSEE @80
- TNGEEEEEEEEE @

00 C(TNQEEEEEE @z
GEEF GREEEEEENENE 4
E5=. Sses===—c N =

)



sy FEEn
1/ // A / /]
1/ / /4

1 // /4
[/ W [



\ -
5 3 NSNS
3¢ (BT RN

) '1"
N2

4 & 7N L o
: J /X la .
"-)s !l‘ \ | 7 e -,.'-‘-

o , A};/ fAs 4



MA_1 S Nm M8 4.8 Nm
MS 2ANM MR _T0ONM

[
-
«

Drehstromzahler
EHZ361W5

3x230/400V
0,1-5(60)A
SOHz

LA =25.65%C
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August 2022

Solar production

Gesamt:
120 KWh



50Hz AC 400V / 63A @ @

Volta 3 IP30
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Kilo Whhhhatt fur ne Stunde?
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Default Applications

Removable Media :
23

30
< © .

Device name
- + X Output ‘

udara ~ uname -a Memory 2.0 GIB (U Analog Output / No Amplifier - B...

Linux zesty 4.8.0-27-generic #29-Ubuntu SMP Thu Oct 20 21:03:13 UTC 2016 x86 64 > ® ™ - : 5 :
x86 64 x86 64 GNU/Linux Processor Intel” Core i7-5500U CPU @ 2.40GHz *) Analog Output / Amplifier - Built-...

udara ~ 1lsb release -a Graphics  Gallium 0.4 on lvmpipe (LLVM 3.8, 256 bits) tt .
npu

INo LSB modules are available. s, 2
DistribiteETD: Ubtntu Base system Ubuntu Zesty Zapus (development branch) 64-bit

Description: Ubuntu Zesty Zapus (development branch) Virtualization Oracle
Release: 17.04 Disk 14.7 GB (O Analog Input - Built-in Audio

B Codename: zesty _ el .
udara -~ () Line In - Built-in Audio

() Video - Built-in Audio

Check for ug () Microphone / Microphone 2 - Bui...
*) Microphone / Microphone 1 - Bui...
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Himmel

e es wird einen Call for Angles geben
e Infos fur Helfende folgen im Eventblog

e ab wan@ise fir Helfende maoglich ist, folgt
m Eve 33?“$ﬂiﬂi A
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1 Spulgang im EGO:Programm












September 202

Solar production

29 Oct
2022-0Oct
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Volta 3 IP30 o
SOHz AC 400V / 63A DT @

Energy usage
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mbmd

Kleines Go Tool

Lief3t Modbus RTU
Meters aus und publisht
neue Werte per MQTT

Werte In InfluxDB
archivieren

REST & Websocket AP

Measurements

Received SDM1.1 / ReactivePower: -190
SDM1.1
Voltage (V)
Current (A)
Power (W)
Reactive Power (var)
Apparent Power (VA)
Import Power (W)
Sum (kWh)
Import (kWh)
Export (kWh)
Power Factor (cos ¢)
THD Voltage (%)

Frequency (Hz)

QAttps://githubicom/volkszaehler/mbmd

230.10

0.02

0.00

1964.50

1964.50

0.00

1.00

3.93

229.64

1.01

-49.68

4288.92

4119.82

169.10

-0.24

4.05

229.81

0.00

0.00

1001.75

1000.68

1.07

1.00

3.55

1.03

-51.40

-190.01

197.16

-46.84

7255.18

7085.00

170.17

-0.25

3.62

49.91



Oktober 2022

Energy usage

16

14

12 €< 21.2 kWh
130.8 kKW \

1 Grid

2
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November 2022

Solar production

v‘*
1.6 20.7 kWh
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151.6 kWh
1.0
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0.6
0.4 Battery
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0
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e Gehause ¢ 350 Zellen entnehmen

* Sichtprifung
 Spannung prufen (> 2,5V ?)
* mMOhm Meter Innenwiederstand Uberprufen

* Restkapazi
Auflader

o ”~
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Tal der Tranen

Dezember 2022

Solar production Solar
1.4 >
&
11.2 KWh B
1.2

1.0

08 103.1 kWh
2
E Home

0.6

O L L L L L L T AP |

.2 Battery

0

1 Dec 4 Dec 7/ Dec 10 Dec 13 Dec 16 Dec 19 Dec 22 Dec 25 Dec 28 Dec 31 Dec




o 2.9inch e-Paper Module 0
Jomse ey .




Tal der Tranen

Januar 2023
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Solar production

15.2 kWh

f

14 157.5 kWh
Home
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ELECTRICAL DATA(STC)

Part Number OP390M54-P3 | OP400M54-P3 | OP410M54-P3 | OP415M54-P3
Peak Power Watts-Pvax(Wp)* 390 400 410 415
Power Output Tolerance 0~5W

Open Circuit Voltage-Voc(V) 36.54 36.94 37.9
Short Circuit Current-Isc(A) 13.5 13.6 13.72
Maximum Power Voltage-Vwee(V) 30.42 30.82 31.22 32
Maximum Power Curret-lwps(A) 12.82 12.94 13.06 12.97
Panel Efficiency (%) 19.95 20.46 20.97 21,22

TEMPERATURE RATINGS

NOCT(Nominal Operating Cell Temperature) 41°C (%3°C)

Temperature Coefficient of Pwax -0.34%/°C
Temperature Coefficient of Voc -0.25%/°C

Temperature Coefficient of Isc -0.04%/°C

(Do not connect Fuse in Combiner Box with two or more strings
in parallel connection)

STC :lrradiance 1000w/m?,Cefl Temperature 25 °C fPower Binning:+/-5W Air Mass AM1.5

- Kilteste Betrieb seratur:
y :JHZ-B- Tmin — '1OOC

 Tair= 25°C - (-10) °C = A 35°C

ale Spannung PV:



Kompatibilitat PV Mc echselrichter

Technische Daten
Modell

Angaben zum Eingangsstrom (DC) Vmpp — 31 ,20 V
Impp — 13,09 V

31,2Vx11,5V
= 358,8 W

-~

Maximale Eingangsspannung (V) > 40,6
Maximaler Eingangsstrom (A) Z2oGNES 25 ilES 20@128S
Maximaler Eingangskurzschlussstrom (A) > 13,9




Wetterlage Sommer Winter

[W/m?Z2] [W/m?2]
klarer bis leicht 600 - 1.000 300 - 500
diffuser HHmmel

leicht bis mittel 300 - 600

bewolkter HHmmel

stark bewdlkter bis |[100 - 300

nebelig-triber - _

Himmel N o Yo 20 30
- Voltage (V)




Tal der Tranen ]
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Marz 2023

Solar production
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Energie Speichern
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Aufbau PV Energiesy
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Battery Management System



Entladekurve E\

Spannugsbereich

Min.: 2,5V
Max.: 3,65 V

Energy rate / %




STATUS

SETTINGS

Charge: Discharge: Balance:
924£.09 U.U
Battery T2: 22 °°
Cells Voltage
01 3.294' 09 3.293' By -
02 106 3.293" 18 --
83 3.293" 1 3.293" By - -
04 3,293’ 9 3.293" By - -
05 3,293" 59 3.293" By - -
06 3.293" 14 3,293 By - -
8D 3.293" 59 3.293" By - -
08 3.294" i 3.293" ey - -
Cells Wire Resistance
) 0.051° 09 0.050" 17 0.000°
02 0.051° 10 0.050° 18 0.000°
03 0.051° 11 0.050° 19 0.000°
04 0.051" 3 0.051° 20 0.000°
05 0.050" 13 9.050" 21 0.000"
06 0.051" 14 0.051" 22 0.000"
07 0.050" 15 09.050" 23 0.000°
08 0.051" 16 0.050" 24 0.000"
2] O, ©

CONTROL

_”V-

o

BRI DS O




Cell Voltages

2023-04-0211:00:00 2023-04-02 14:00:00 2023-04-0217:00:00 2023-04-02 20:00:00 2023-04-02 23:00:00 2023-04-03 1
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April 2023

“nergy usage

25

Vv 31.6 kWh

Battery

10 Apr 13 Apr 16 Apr 19 Apr 22 Apr 25 Apr 28 Apr g 2 4 KW h / Tag
y
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PSRA%IN NTOPCon Technology
JOLYWOOD

420W

Maximum Power
Output

21.43%

Maximum Module
Efficiency

O~+5W

Power Output
Tolerance

JW-HD108N

N-type
Bifacial Double Glass Mono All Black Module

400-420W

EC61215(2016), IEC61730(2016)

509001:2015: Quality Management System
50140071:2015: Environment Management System
5045001:2018: Occupational health and safety

Management systems




Electrical Properties | STC*

With Different Power Generation Gain

Testing Condition Front Side | Front Side Fi
ZEaON e ) e 222 __ Power Gain Peak Power MPP Voltage
MPP Voltage (Vmp) (V) 31.1 31.3 31.5 (%) (Pmax) (W) (Vmp) (V)
MPP Current (Imp) (A) 12.87 12.95 13.02
Open Circuit Voltage (Voc) (V) 37.1 373 37.5 10 448 31.7
Short Circuit Current (Isc) (A) 13.67 13.75 13.82
Module Efficiency (%) 20.41 20.67 20.92 15 465 31.7
Uit i i gl e o« ORI 20 481 317
Power Measurement Tolerance +3%

25 498 31.7
Testing Condition Front Side | Front Side Front Side | F 30 515 31.8
Peak Power (Pmax) (W) 303 307 51
MPP Voltage (Vmp) (V) 29.2 29.4 29.6 500 . .
MPP Current (Imp) (A) 10.38 10.44 10.50 25°C Maximum Power Point
Open Circuit Voltage (Voc) (V) 255 35.7 35.8 400 - 1000W/m:
Short Circuit Current (Isc) (A) 11.02 11.09 11.14 ’;‘ == mz
*NOCT: Irradiance 800 W/m2, Ambient Temperature 20°C, Wind Speed 1 m/s ‘g 300 : gggw;mz
Operating Properties E 200 - 200W/m*
Operating Temperature (°C) -40°C~+85°C Q.
Maximum System Voltage (V) 1500V DC (IEC) 100
Maximum Series Fuse Rating (A) 30 \
Power Tolerance 0~+5W 0 | | |

0 10 20 30 40

*Bifaciality=Pmaxrear (STC) /Pmaxfront (STC) , Bifaciality tolerance:+5% VOItage (V)
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Mai 2023
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Energy usage
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Juni 2023

Solar production
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e [MSTE] https://www.mste-solar.c

 [AC] https://www.ac-solartechnik.de/uploads/pics/einstrahlungskarte.jpg



https://www.mste-solar.de/photovoltaik/

