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Top 10 countries in 2016 based on Top 10 countries based on
total PV installed capacity

China: 78, 100 MWW (25.8%)

Japan: 42 800 MW (14.1%)
Germany: 41,200 MW (13.6%)
United States: 40,300 MW [13.3%)
kahy: 19 300 MV (6.4%)

United Kingdom: 11,600 MW (3.8%)
India: 9 000 MWW (3.0%)

France: 7,100 MW (2.3%)
Australia: 5,900 MWW (1.9%)

Spain: 5,500 MW (1.8%)

All others: 42 300 MW (14.0%)

Source: Report IEA PVPS T1-31:2017

added PV capacity in 2016

China: 34 500 MV (45.8%)

United States: 14,700 MW [19.5%)
Japan: 8500 MW (11.4%)

India: 4,000 MWV (5.3%)

United Kingdom: 2,000 MW (2.7%)
Germany: 1,500 MW (2.0%)

South Korea: 900 MW (1.2%)
Australia: 800 MW (1.1%)
Philippines: 300 MW (1.1%)

Chile: 700 MWW (0.9%)

All others: 6,900 MW (9.2%)
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Challenges for PV

A Cost

A Efficiency/Energy yield
AReIiabiIity
AGrid/I\/Iarket Integration
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2017 Real LCOE (U.S. Cents/kWHh)

2017 Lower Lower Balance of Improve Lifetime Lower O&M: SunShot
Benchmark Module Price: System Hardware 30 to 50 years; $14 to $4/kW-year 2030
$0.35 to $0.25/W and Soft Costs: Lower Degradation Utility Goal

$0.75 to $0.50/W Rate: 0.75% to 0.2%



n\\1% ' $ugh | University of C
)\ : NG NA yo YPTIus
7 FOSS Q PV Technology

Research Centre for 14/10/2018
Sustainable Energy X i

The accelerating pace of change

Levelized cost of energgt a couple of the preeminent utilitgcale solar sites
around the world is going belo@¢/kWh the SunShot 2030 cost goal
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PV plant accepted a bid from JinkoSgMarubeni at2.42¢/kWh

SOLAR ENERGY
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Innovative packaging material for improved

eneray vield

Typical Daily Temperature Profile
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Solar Energy 171 (2018) 491499

Contents lists available at ScienceDirect ;m_,m
A Up to 10C temperature difference #*4 Solar Energy ,i‘.i“f“
]l:‘ l;—‘\IR journal homepage: www .elsevier.com/locate/solener - -
. 0
A Red u Ced th e rm al Iosses (> 1 A)) Five-year performance and reliability analysis of monocrystalline )
photovoltaic modules with different backsheet materials it

George Makrides®", Marios Theristis®, James Bratcher®, Jeff Pratt”, George E. Georghiou®

A Improved reliability expected S e e

™ Honeywell Internarional, Morristown, NJ 07962, USA
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Grid Controls Scheduling
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APV solar APV variability A Higher PV
Intermittency raises Increases penetration
grid stability and operational requiresincreased
reliability concerns complexity grid flexibility

Source: First Solar SOLAR ENERGY
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Inflexible solar saturatlon already evident In

PV Technology

California

Actual3-hour ramp gﬁrﬁggr
of 13GW on December
18, 2016
rampneed
~13GW
in three hours

2019
overgeneratiorrisk — . 2020
SOLAR ENERGY
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