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Requirements for Inverters in Alpine Installations

Part 1: Results from the Alpine Testsite Tschingel
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Alpine test site Tschingel 2024/2025

Sealevel 2‘050 m
Azimuth 58° Southeast
Inclination 60°

Modules: 370Wp bifacial

Questions:

Irradiation peaks and its effects
Albedo

Snow pressure & wind loads
Fauna

Measurements:

- electrical properties (P U | of 7 modules)

- environmental properties (irradiance, albedo, wind, snow)
- statical properties (vibrations, snow pressure)

- Visual webcam observations
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Sensor positions

1-1 1-2

B Salites |Goitek fSoltes |Soltek | Soliek
Fishews rofl Fos b il Fs e il P i Pt g

Saliek [Soliek |Solivk fSobiek |Sobick §Sokek
IFlal‘rr-erIFhrme Fuahrme r b il Flahme i Fahimeny

Back row

7

Referencecells <

/

D
2
3 £
=
T
F 2
E
B
0w
E

\ 2-1 2-2 2-3
. olite nmyl

sonoe Jeon feom | L s feomac | o [ wjﬂ:: =] Middle row

[FatmenfFahmenf Fatmen 4 Parmerlﬂ-mr\-en ‘H&mvl
Soiliesh | Sclisk
Flakumigrd Rlakm

yﬁiﬁm Sokiet 3 Saltek fSaliee |Saliek 5 Saltek
/ ..... Fishmen|Fiahmen] Rahmen Immr.lmmr.lmrmr Fatira

Salitek:
Feahimisry

Scalitek.
Rk

Scliek, | Solibah,
Fakimignd Fakimien

Pyranometer

Front row

Soibek |Schtek |Soitet |Sobtes [Sobtes

-------




BKW Energie AG 29.10.2025 4

Energy production of 7 modules (370Wp)
(M1 front row, M2-M5 middle row, M7-M8 back row)
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Albedo

Albedo Albedo
measured meteonorm/PVsyst Albedo

Jan 2025 0.72 0.55 1.007

FEb 2025 0.66 0.54 0.75-

Mar 2025 0.69 0.49 ED .

Apr 2025 0.57 0.35 =

Mai 2025 0.15 0.20 02

Jun 2025 0.16 0.20 0.00- | |
Apr Jdul

Jul 2025 0.16 0.20 Dhabum

Aug 2025 0.14 0.20
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Max irradiance single sensor (1-second peak)

frontside | Backside Backside
back row middle row

Dez 2024 1061 277 425 D
Jan 2025 1223 262 475 -
Feb 2025 1360 292 580

Mar 2025 1780 428 825

Apr 2025 1639. 712. 1201

Mai 2025 1799. 401. 807.

Jun 2025 1528 145 234

Jul 2025 1582 158 272

Aug 2025 1488 116 219
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Max irradiance/power front+rear side

Peak irradiance (1-sec value) Peak power

Table back Table middle row Back row [W]

Dez 2024
Jan 2025
Feb 2025
Mar 2025
Apr 2025
Mai 2025
Jun 2025
Jul 2025

Aug 2025

row [W/m2]
1311

1393
1530
2027
2227
2262
1516
1476
1384

[W/m2]

1216
1270
1430
1816
1917
1945
1522
1426
1341

Dez 2024
Jan 2025
Feb 2025
Mar 2025
Apr 2025
Mai 2025
Jun 2025
Jul 2025

Aug 2025

380
394
442
533
531
547
461
483
434

Middle row

[W]
355 370
350 376
419 428
513 525
513 522
526 519
457 447
465 459
423 419

384
387
476
516
507
558
422
444
419

372
380
458
502
490
525
421
454
423



Extreme voltages U, currents |

- Voltage U: in general between 30-35V
- Coldest day: U =43.2V, Tmodul =-16.9°C
16min U>Voc

- Highest Current: =194 A

- >1.4 Impp: 80 Events, Tmax = 13 min
- >1.2 Impp: 500 Events, Tmax = 30 min
- >1.0 Impp: 2100 Events, Tmax = 3.5 h

Parameter

Leistung
Bifazial

Vmpp

BKW Energie AG

370 W
Ja
34.86 V
10.62 A
40.50V
11.18 A
20A

29.10.2025
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Wind gusts (max gust 140 km/h)

Wind metmast outside PV field

345-15
315-345 15-45
285- 315 45-75
55 - 285 75 - 10
225 - 255 105-135
195 - 225 135 - 165
165- 185

windrichtung N:0 O: 90, S: 180, W:270

‘inside PV field

-40% km/h

Wind [km/h]

B 120-140

B 100-120

B 50-100

B 60-80
40 - 60
20 - 40
0-20
NA

345-15
e 315 - 345
0=
285 -315
0=
J-55 - 285
225 - 2565
195 - 225
165- 195
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15- 45
45-75
75- 105
105 - 135
135 - 165

windrichtung N:0, O: 90, S: 180, W:270

Wind [km/h]

B 120-140

B 100-120

B s0-100

B s0-80
40 - 60
20- 40
0-20
NA



Snow pressure

6 pillars with sensors in 3 different rows

Observation 15.01.2025:
Back pillar last row: 1.10m

Front pillar last row: grass visible

Inside table field snow height not more than 30
cm

«Kolk-Effect» around pillars

@ KMG-45 [N] @ KMG-46 [N] ®KMG-52 [N] @KMG-53 [N] ®KMG-55 [N] @KMG-56 [N]

Kraftmessung [N]
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Fauna observations
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Vielen Dank fur lhre
Aufmerksamkeit

Stefan Miiller
PV Data Engineer
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