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 High power systems: 

Lead to higher DC 

voltages (also applies to 

large-scale PV 

installations).

 Voltage withstand / 

altitude derating: Above 

~2000 m a.s.l., some 

inverters can no longer 

operate at their 

maximum voltage.

Alpine PV: Special Requirements for Inverters (1)
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 Irradiance: Due to lower air mass (higher altitude), snow reflection, and 

steeply tilted modules, irradiance can be significantly higher than in lowland 

areas.

 Potentially very high rear irradiation and partially snow-covered modules 

with strong partial shading can cause stress on the bypass diodes.

 UV exposure: Higher altitude increases UV intensity, potentially affecting 

cable insulation and plastics.

Alpine PV: Special Requirements for Inverters (2)
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 Temperature extremes: Cold temperatures can affect startup, lubrication of 

fans 

 Snow load: Can cause mechanical damage and water ingress.

 Wind load: Alpine sites can experience strong gusts requiring robust mechanical 

design.

 Lightning and surge protection: High-altitude locations are more exposed to 

thunderstorms

 Maintenance access: Especially limited in winter due to snow, ice, or difficult 

terrain.

 Transport and logistics: Installation and replacement of inverters can be 

challenging due to remote or steep sites.

Alpine PV: Special Requirements for Inverters (3)
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I
DC MAX

: maximum input current I
CP PV

: prospective short circuit current 

rating of a PV port

5

Considerations on Irradiance and Current: IEC 62894 

(inverter data sheet and name plate), Edition 2026 (?) 

 I
DC MAX

: maximum current at which the 

inverter can operate. If the inverter 

has independent inputs, I
DC MAX

is 

related to each single input

 The current of the array can be much 

higher. The inverter reduces the 

current by increasing the voltage 

above the MPP voltage, thereby 

limiting the current.

 I
CP PV

: maximum value of the available 

(prospective) short circuit current that 

a PV port of the PCE is rated to have 

connected to it, under worst-case 

conditions of ambient temperature, 

irradiance, etc.

 Based on I
sc PV

in IEC 62109-1 Ed. 1 

which is becoming I
CP PV

in Ed. 2

 This current can never be exceeded 

under any circumstances
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Irradiation Bifacial, Last Row, in Plane of Array (POA) 
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Irradiation Bifacial, Last Row, in Plane of Array (POA) 

April 30, 2025, Clear Sky May 31, 2025, Scattered Clouds
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Power Peaks as a Function of Temporal Resolution

 Maximum power peaks

 High resolution → high 

power peaks

 Absolute maximum in 

spring: High sun 

position, snow
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Challenge: Underestimating Irradiance (Power) Peaks

 High-resolution data 

reveals significantly 

higher power peaks.

 Example – Schattenhalb:

 1h data underestimates 

peak power by ~55% 

(factor ≈ 1.55)

 15-minute data 

underestimates peaks 

by ~30% (factor ≈ 1.3)
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Statistics of Hourly Irradiance Statistics of Ratio between 1s and 1h
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Statistics of Hourly Maxima
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 Alpine PV inverters face unique challenges not seen in midland installations.

 High irradiance peaks are among the key stress factors.

 Only high-resolution measurement data capture the true peak power levels.

 Analyses show that low-resolution data significantly underestimate these peaks.

Key questions:

 How severe is this issue – and could it lead to violations of IEC 62109-1 or

IEC 62894?

 At what cost are we prepared to ensure compliance?

Conclusion



christof.bucher@bfh.ch

Thank you!
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