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Abstract (max 350 words) 
 It is widely accepted that the determining factor for any photovoltaic (PV) technology to ‘succeed’ 

in penetrating the solar PV market it needs to ‘prove’ its long-term stability and reliability under real 

operating conditions. Market leaders such as crystalline silicon, a-Si, CIS, CIGS, etc. have underwent 

(and still undergo) extensive, continuous, and systematic studies following international measurement 

standards to establish a good understanding of their long-term performance, reliability, and failures 

in the field. On the contrary, for emerging PV technologies such as perovskites until now there exists 

only limited experience in long-term field monitoring under real operating conditions with no 

international standards yet in place for accurate and reliable test procedures for this technology.  

 This paper addresses work performed on outdoor monitoring of perovskite-based mini-modules 

highlighting the overall difficulties in measuring and assessing the outdoor performance of such 

devices compared to monitoring more robust and stable PV technologies. Some of the challenges 

faced were the hysteretic I-V behavior, diurnal performance variation, and reversible degradation 

which make the development of perovskite-appropriate’ test protocols quite challenging. It should be 

noted that as emerging technologies are not at the stage of large installation long-term monitoring, 

the PV monitoring aspects presented focus only on research-based monitoring at outdoor test 

laboratories. In this work, a number of different architecture perovskite mini-modules were monitored 

outdoors in terms of their performance. The devices were tested indoors prior to mounting outdoors 

where their current-voltage characteristics were recorded at regular intervals over the set test periods 

ranging from days to several months. Alongside electrical parameters, the ambient environmental 

conditions and irradiance levels were also monitored in order to determine their effect on device 

lifetimes. In addition, various loading and voltage sweeping strategies were employed to test their 

impact on the measured performance. Some of the aged devices exposed outdoors were tested indoors 

using imaging techniques (Electroluminescence, photoluminescence and Dark Lock-in 

thermography) in order to investigate failure development and evolution.  

 Overall, the measurement campaigns yielded useful insights regarding outdoor lifetime assessment 

of perovskite modules and appropriate outdoor measurement tactics and test parameters for perovskite 

PV monitoring. 
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Figure 1:  Perovskite mini-modules 

mounted outdoors on a tracker at the 

University of Cyprus site 

 

 

Figure 2:  The impact of I-V sweep conditions 

(here: sweep rate and direction) on the 

efficiency recorded from a perovskite mini-

modules. The module was kept at MPP loading. 
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