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PresentationREC Group facts

 REC is a fast-growing, financially strong global 
company with customers worldwide

 Founded in Norway, REC is an international 
solar company employing more than 3 000solar company, employing more than 3,000 
people worldwide

 REC had revenues of approximately EUR 1 
billi i 2009billion in 2009 

 Established in 1996

More than 200 patents granted or pendingMore than 200 patents granted or pending

 Listed on the Oslo Stock Exchange (ticker: REC)
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REC SolarREC WaferREC Silicon

Chemical process Casting & cutting
Cell

Surface treatment
Module

Assembly
Project

development

Presence across the solar value chain createsPresence across the solar value chain creates 
strategic opportunities

Competitive positions improved through:

 Transparent cost structure

 Technology development synergies

 Applying best practices
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Narvik, NORWAY

Moses Lake USA
Glava, SWEDEN

,

 Cell plant ~180 MW capacity

Glomfjord, NORWAY

 Multicrystalline wafer plant 
~320 MW capacityMoses Lake, USA

Silane gas capacity 21 000 MT 

 Polysilicon (Siemens & FBR)
plants ~13 500 MT capacity
 Silane gas capacity ~21 000 MT 

 Module plant ~150 MW capacity

320 MW capacity
 Monocrystalline wafer plant 

~300 MW capacity

Herøya, NORWAY

 Wafer plants – totalling ~1 1 GW capacity
Butte, USA

REC SINGAPORE
 Polysilicon (Siemens) capacity ~3 5 00 

MT. Silane gas capacity ~7 500 MT

 Wafer plants – totalling 1,1 GW capacity

 Wafer plant ~740 MW capacity
 Cell plant ~550 MW capacity

M d l l t 590 MW it Module plant ~590 MW capacity

4 Business Confidential  Copyright Renewable Energy Corporation ASA. All Rights Reserved  June 2010



REC Module 
PresentationREC Modules

 REC AE-Series
– 43 mm (1.7”) mm frame

– 4 mm glass

22 kg (48 5 lbs)– 22 kg (48.5 lbs)

– REC AE Cells

– 30 modules per palletp p

– MC3 Connector

 REC Peak Energy Series
– 38 mm (1.5”) mm frame

– 3.2 mm glass

18 k (40 lb )– 18 kg (40 lbs)

– REC Peak Energy Cells

– 40 modules per pallet
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40 modules per pallet

– H+S RADOX® Connector



REC Module 
PresentationREC Module Best in Photon Module test, March 2010

 Photon Laboratory announced that the REC AE-Series module ranked first in the
independent, international module test for the month of March

– 40 modules tested including the world’s leading brands

 The test measures module performance which is the relationship between the
output stated on the module labeling versus the amount of energy the moduleoutput stated on the module labeling versus the amount of energy the module
actually produces

 The independence and scientific methodology of the Photon test make it one of
the key benchmarks in the PV industry
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3 d l t t t d i Gl S d 3 module types tested in Glava, Sweden 
– REC: 8 x 215 Wp

– Chinese Supplier: 9 x 210 WpChinese Supplier: 9 x 210 Wp

– European Supplier: 8 x 200 Wp

 Test supervised by Fraunhofer

 REC modules show excellent performance 
ratio after two years of operation

Test site in Glava, Sweden
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REC d l h ll t REC modules shows excellent 
performance ratio 

 Leading European and leading 
Performance Ratio

g p g
Chinese manufacturer shows 
consistently lower performance 
ratio 85

86
87
88

Measurement data
– 2008-03  2008-12 81

82
83
84 2008

2009

– 2009-01  2009-06

2008 2009

80
REC European Chinese

2008 2009
REC 87,9 87,3
European brand 86,9 86,6
Chinese brand 83,1 82,9
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T t d f thi l M 15th 2009 Test day of this example, May 15th 2009

Measuring solar irradiation per day
7 897 kWh/m2– 7.897 kWh/m2

 System size
– 1.72 kWp (8 x 215Wp)1.72 kWp (8 x 215Wp)

Measuring Solar Energy production per day
– 12.288 kWh

 Yield = Solar Energy/System Size 
(12.288/1.72 = 7.144 kWh/kWp)

R ti Yi ld/S l I di ti (7 144/7 897 Ratio=Yield/Solar Irradiation (7.144/7.897 = 
90.5%) Yellow=Solar Irradiation

Blue line = Performance

10 Business Confidential  Copyright Renewable Energy Corporation ASA. All Rights Reserved  June 2010



REC Module 
PresentationPerformance Ratio Example 

S t Si Y l S E P F d i T iff F d ISystem Size Yearly Sun 
Hours

Energy Pr. 
Year

Feed-in Tariff Feed-In 
Income Per 
Year

4 kW REC 1500 5274 kWh €0,44 €2321
4 kW 
European

1500 5214 kWh €0.44 €2294
p

4 kW Chinese 1500 4986 kWh €0.44 €2194
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A 2 year performance test hasA 2-year performance test has 
been conducted together with 
Fraunhofer ISE

%

Performance Ratio

The in-house glass etching 
process increased the 
performance ratio by 2% 87 5

88

88.5
%

performance ratio by 2%

REC uses a special Anti-
Reflective (AR) Coating (with 86.5

87

87.5

( ) g (
Sunarc Technology) that 
improves the performance ratio 
of the modules 85

85.5

86

of the modules

Graph shows difference with 
AR coating and without AR 

AR Treated
Non AR Treated
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Special glass etching, anti-reflective 
coating - improves the power output 
of the module in all sunlight conditionsof the module in all sunlight conditions

– Direct light

– Sunrise/Sunset

– Diffuse light
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Th d l l t d i The modules were evaluated in an 
extensive series of performance 
tests

 The test ranked modules according
to the content of their warranty, watt 
class tolerance and power output 

 A total of 17 solar modules were
tested

 Results were published in the May 
issue of Öko-Test, German 
publication

REC Premium 210 was renamed 
REC AE-Series in 2009 
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 Energy payback time is the length of time gy p y g
it takes a solar panel to generate the 
same amount of energy that was use to 
create it, is an important factor for the 
environmental attractiveness of solar

 REC modules have an energy payback 
time of 1 year due to the new FBR silicontime of 1 year due to the new FBR silicon 
process

– Including transport and BOS

For the energy payback time we assume the following– For the energy payback time we assume the following

– 1700 kWh/m2 per year
– System performance of 75%

 Automation Automation
– All parts of the REC value chain are highly 

automated

 Life Cycle analysis performed by Utrecht
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 Life Cycle analysis performed by Utrecht 
University
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Module warranty conditions:Module warranty conditions:

– 10 years warranty for 90% power output

25 years warranty for 80% power output– 25 years warranty for 80% power output

– 63 months limited product warranty

REC has a proven track record orREC has a proven track record or 
respecting warranty
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 REC AE Series Best in Photon Warranty Test

The REC AE 210 Module was recognized for having the most comprehensive
warranty in a Photon Laboratory Test published in the March 2010 edition of
Photon Germany REC’s warranty was compared to forty other leading brandsPhoton Germany. REC s warranty was compared to forty other leading brands 
and was considered closest to best practice recommended by the European 
Union
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 IEC61215 IEC61215
– Crystalline silicon terrestrial photovoltaic (PV) 

modules – design qualification and type approval

 IEC61646

– Thin-film terrestrial photovoltaic (PV) modules –
design qualification and type approval

 IEC61730
– Photovoltaic (PV) module safety qualification - Part 2: 

requirements for testing

 TÜV Safety Class II

 IEC60904

Measurement of photovoltaic current voltage– Measurement of photovoltaic current-voltage 
characteristics

 EN 50380

– Data sheet and name plate information for 
photovoltaic modulesphotovoltaic modules

 UL 1703
– Flat-Plate Photovoltaic Modules and Panels

 NEC 2008
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 NEC 2008

– National Electric Code (US), governs all electrical 
installations in the US
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REC S C ll (N ) REC ScanCell (Norway)
– ISO 9001

– ISO 14001ISO 14001

 REC ScanModule (Sweden)
– ISO 9001

– ISO 14001 Pending

 REC Cells Pty Ltd (Singapore)
– ISO 9001 and ISO 14001 

pending ramp-up completion

 REC Modules Pty Ltd REC Modules Pty Ltd 
(Singapore)

– ISO 9001 and ISO 14001 
pending ramp up completion
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 History and purpose History and purpose
– PV CYCLE was founded in July 2007 to 

implement the photovoltaic industry’s 
commitment to set p a ol ntar take backcommitment to set up a voluntary take back 
and recycling program for end-of-life-modules 
in Europe and to take responsibility for PV 
modules throughout their entire value chain. g

Members
– PV Cycle represents about 75 % of the 

E PV I dEuropean PV Industry
– 44 members and 5 associated members as of 

September 2009

– REC joined PV Cycle in September 2008 and is 
one of the most active companies in PV Cycle
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 85 % of PV modules in the industry are based on silicon 85 % of PV modules in the industry are based on silicon 
material

– Proven technology

 REC does not have the toxic material Cadmium-Telluride 
(CdTe) in our modules

 REC has a strateg to remo e Lead (Pb) from the mod les REC has a strategy to remove Lead (Pb) from the modules 
to increase our commitment to providing environment 
friendly products

– Today the modules have a minimal content of lead in cross 
connectors, bus bars and solder
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REC Th k !REC Thank you!
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