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Revenues 1999 – 2010e
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Phoenix Solar Product Mix: 
Thin-film vs. Crystalline Modules
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Our Core Competence: 
System Technology & Project Implementation

Higher
Energy 
Output

Longer
System

Life
Cycle

Return on Investment

High return on investment through optimal system design  
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Cost Drivers for Large Systems 
(Fixed-Tilted, Ground-Based) – 2005 status

Cost Allocation - Crystalline vs. Thin Film
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10% BOS 10% BOS savingssavings == 2.7% on total system == 2.7% on total system costscosts forfor xx--Si Si butbut 4.9% 4.9% forfor TF!TF!
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BOS Cost Difference c-Si vs. TF ( � /kWp) - 2005

Differences relative to x-Si

Up to 631 � /kWp difference in BOS costs – especially regarding 
substructure and inverter/grid connection

Within the set of TF-Modules (still) significant di fferences

Higher O&M costs (land lease, inverter service) rep resent another 
100� /kWp cost disadvantage for TF

BOS + O&M cost disadvantage must be (over)compensat ed by TF 
modules in order to achieve competitive total syste m costs

c-Si TF1 TF2
Substructure 0 217 332
DC-Cabling 0 24 117
Inverter & Grid Connection 0 170 170
Fencing, Cable Conduits, etc. 0 16 12
Total 0 427 631

c-Si TF1 TF2
Substructure 0 217 332
DC-Cabling 0 24 117
Inverter & Grid Connection 0 170 170
Fencing, Cable Conduits, etc. 0 16 12
Total 0 427 631
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BOS Cost Reduction Potential 2010 ( � /kWp)

Substructure: Lower material requirements via increased module 

efficiency (x-Si: +15%, TF: +25%), cost-optimised de sign, and 

economies of scale (highly compensated by material cost increase)

DC-Cabling: Higher module efficiency (shorter distances, fewer 

connections), higher system voltage (fewer, longer strings, thinner 

cables), component optimisation (based on module cha racteristics), 

new cabling designs ((-) to GRD, etc…)

Inverters: Standard inverter (1.000Vdc PV system voltage), 1MW  units, 

economies of scale

Other: Packaging, installation, periphery, project managem ent, etc...
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2005: Outlook 2010 – BOS Potential Cost 
Reduction Large Scale Ground Based Systems
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Mounting Structures – Ground Based

2005 2007

2 modules above each other
Horizontal bar: street barrier

4 modules above each other
Horizontal bar: own design(100km)
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Price Development of selected Materials
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Mounting Structures – Ground Based

2005 2007

170 kg/kWp (steel, alu), 
Material costs: 130 � /kWp

120 kg/kWp (steel, alu), 
Material costs: 180 � /kWp
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Pre-assembled DC cable trees

2005 20062004

x-Si approach: 10 times
the strings, fuses, etc...
for TF 
very flexible, high 
failure rate 

Semi-automated
manufactured cables

flexible, 
modest failure rate

Molded injected cable
trees (connectors, 
junctions)
not flexible, low failure
rate – standardisation!
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Inverters, DC-Cabling (600Vdc ��� � 900Vdc, 1MW)

2005 2006

2 inverter/transformer building
12,5 kg/kWp Cu DC-cabling:
23 � /kWp

1 inverter/transformer building 
7,7 kg/kWp Cu DC-cabling: 
45 � /kWp
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Cost savings by 2007 ( � /kWp)
for Large Ground Based Systems
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BOS cost savings – Summary & Outlook

Achievements
Substantial BOS cost reduction potential identified  for x-Si and TF

Very significant cost reductions in BOS for selecte d thin-film modules 

achieved (> 10% of total system costs from BOS only !)

Lower but still substantial cost savings (>5% of to tal system costs) for x-Si

Largest impact by 600Vdc ��� � 1.000Vdc (inverter, DC) and DC cable trees

Challenges 
Accelerated degression of feed-in tariffs may requir e higher cost reduction 

needs than anticipated yet (Germany 2009)

Many low hanging fruits are harvested – progress bec omes more incremental 

unless disruptive new approaches appear

Material cost increases may (over)compensate some o f the future savings

Improved collaboration between module manufacturers , BOS companies and 

system integrators needed
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