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Top 10 countries in 2016 based on 
total PV installed capacity

Top 10 countries based on 
added PV capacity in 2016

Source: Report IEA PVPS T1-31:2017
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ÅCost

ÅEfficiency/Energy yield

ÅReliability

ÅGrid/Market integration

Challenges for PV
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Cost Reduction: Is this possible?



The accelerating pace of change
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Levelized cost of energy at a couple of the preeminent utility-scale solar sites 
around the world is going below 3¢/kWh the SunShot 2030 cost goal

Å hŎǘƻōŜǊ нлмтΥ {ŀǳŘƛ !ǊŀōƛŀΩǎ олл a² t± Ǉƭŀƴǘ ǿŀǎ ōƛŘ ŀǘ 1.79¢/kWh

Å {ŜǇǘŜƳōŜǊ нлмсΥ !ōǳ 5Ƙŀōƛ 9ƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ²ŀǘŜǊ !ǳǘƘƻǊƛǘȅΩǎ орл a²  

PV plant accepted a bid from JinkoSolarςMarubeni at 2.42¢/kWh



Innovative packaging material for improved 
energy yield
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Ä Up to 10°C temperature difference

Ä Reduced thermal losses (>1%)

Ä Improved reliability expected



PV intermittency and the power grid
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Years

Grid Controls

Milliseconds to Minutes Hours to Days

Scheduling

ÅPV solar  
intermittency raises 
grid stability and  
reliability concerns

ÅPV variability  
increases 
operational  
complexity

ÅHigher PV  
penetration  
requires increased  
grid flexibility

Source: First Solar
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Years

Power Systems Planning & Design



Inflexible solar saturation already evident in 
California
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rampneed
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in threehours
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Actual 3-hour ramp  
of 13GW on December

18, 2016

Net Load of 8.5GW  
on May 14, 2017
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