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2008
Czech 003
\, Others
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0.10
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Others
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Germany 015 ;L
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°
MAINE FX
e 200949k

MAINE FX

9.04% 4%

0gH T =&

S29] 3.3MWpE

e [08]5.53MwWp = [94]6.03MWp=Z

AMHI210] 3.81GWp=E
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e 20154 HIZ UMl Al&ZE
e (02 XZ& :15M ton (104)
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(=" |
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Market Size ( Billion $)
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CO, Saving
5M ton

0

Memory Semiconductor
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——
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2. HZE 2520 JI=Hg

e HHY MXig Si: &/ 28 MIZ330 2loi EeHE XX 80| 235U
SoG-si XHdl= 99.999%01 82 1&=J} L~ El(Solar grade Si, 6nine)
o Ui HM=2l poly siQl FIHK HIZS SH
- IHeH 4! : Bell-jardd A& HE3J|(simens SHICE SHEHO| HIS YAt
0

ME HIS3EHCZ ATIE |

= N

o A AM2 UHEAN/ HAMOE 34 &
T .- BH&@H : CzCzochralskil¥ 1t FzFloat Zone)H
' - OZ2A : DSHY, Cast¥H it EMClelectro-magnetic casting)td
901 H -
7% e |2 MIZJI= (EFG, String, D-WebZ2l&2 J|= S

§
3 %, >
—

‘A *_‘. ~

o YOIIH MIZ=D|= (top & tail Cutting= squaring= gdrinding & etching =

ingot mounting= ingot slicing= wafer cleaning =wafer sorting & packing
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1st generation 2nd generation 3rd generation
Standard c-Si Non Standard c- Thin film Concentration Emerging PV cell
technologies Si technologies technologies technologies technologies
— Major types
* Mono c-Si * Various individual * Amorphous Si(a-Si) * Il junction * Dyecells
* Poly c-Si concepts (HIT, ®* Hybrid Si (micro/ (tandem) cells  « Qrganic cells
* Ribbon c-Si Saturn, PERL, micromorph Si) * IV junction
Point contact, etc.) cells
* CIS/CISG
cell efficency ~_*Cle
* Average/ * High * Low * Very high * Verylow
standard
Productioncost
* Average/ * High * Low * Very high * High
standard
Develggnlegt_slage_ _______________________________________________________
* Mature * Early > * Very early > * Very early * Embryonic
mature mature
Number of players
* Many * Few, * Few, * Few * Very few
increasing increasing

o EHYMX|O| =X et : I, 118&9l
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m e Lamination &0 [IE &

» Standard Cure

E!gﬂ » 89 Z% 0venlilA CuringE Ot= SE 2= Lamination0] =& £ HHE
Za SAIot0 20| S8E 32 F2+801 IS0l BHA &S 2248
- > Fast Cure

Laminationit CuringE SAI8t laminatorLHOIAl SAI0]| Z1%4

- Standard cureOfl HIoH VX 2&0] 20 ZAAZH0| S

- 230 2YWE E2 30| SIS0t BHIH £a0] &2 23

— A3 2014 : AN, N S

EVAQ] = 20AM 2SS HE0] 81010F:-90 C ~-40 °C ~ 90°C
ERxa BREITITIOl o3 1 2014 0]

=2 S8 Y

1N oA st

SN S0l A% W7Y : 25, HE, 3B, 24, L2, U
SO, TR0 LS TEO| ASHAN S LA 28 S

mXE Y.S.SUMTech
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EVA

e (Gel Content(Z &) SHWH
EVA9] ~ FillE =_=IIO-II:IH:=||1
Torud o UVZXAL &
o A ZFHUH
EVA o X : HI(350 um), SSH480 g/m’) : GlIAI
EVAO) " e AIZAT(Tensile : 450 N/10mm : KS A 1512_2001
SHE= e MXE(Elongation) : 50% :KS A 1512_2001
o OIAHAT(Tear Strength) : 400 N/mm : DIN 53363_2003
o JiE==&(Dimensional Stability] 150+2°C : 0.5% : KS A 1510_2005
e =& (Water Vapor Permeability)l 38 +2°C, 90% - 1.0 g/m* - 24hr
o JtUEE(Weight Loss) 150+2°C, 24hr : 0.5% : KS A 3082_2003
o Hig|ZS(Peel Strength of Layer) 180° , 0.2m/min : N/cm : KS A 1107
o ZOINI| M2 Break Down Voltage) 10mA : 20 kV : KS C 2105_2003
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- o BS= EHHALEUMA|AHIE L AOl= 2IHO0IMH, SQAIJI=M HE U=
Back Sheet
204 0| = TQ (MIEAHAE)
BSO M -
imay [ PTE e
— | o=t 2] = Cell
; B A =A(EVA FE)
78 B-(AHE ) PET ﬁ} -
DacK Shegh o 20| 0|A : Xt A(Workability]
B0 =) o T 2501\ FSHEO] HHO| 010F: 90 T ~ 40 T ~ 90
2R%d o MOl =0 : 204 04
o MJ|AM MAHAM= =Y : |nsulation Properties
o =d|AM SAHN ot H7A : 825, HE, A3, 4L UL, 44
o LHZAM(LHE, s, LHUVAL, J|El=HE) - Durability

mXE Y.S.SUMTech

- 17/38 - POH st=aisAER




&2 : Back Sheet

Back Sheet

(o)
%Sﬂl'ga =

Back Sheet

o LH¥ & :85 C x 85%RH, 1,000 = 2,000 = 3,000 hr : G| Al
%S;_}Itgg o WFAY : AAMNMA(MAWUTY), o8, oV, ¢, tand

¢ JIR 53 : AJBE, HUS, BI8, S

o 255d

o IHESA : 4027, 93%, 1,000 hr, 2,000 hr, 3,000 hr

o 2TAOIEZ MY, S
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3. HZE FSLE FQUMHE

M Poly- silicon 16,500 ton
EI algl3

KCC Poly- silicon 100 ton

SODIFF siH,(monosilane] 300 ton

LG chem, samsung petrochemical, Hanhwa petrochemical, SKC , etc

Woongjin Energy Ingot (single) 1,400 ton
Rexor Ingot (single) 200 ton
Glosil Ingot (muliti) 65 ton

Neksolon Ingot & Wafer [single & multi) 150 MW
Neosemitech Ingot & Wafer (single] 120 MW
Smartace Ingot & Wafer [single & multi) 100 MW
Naratech Ingot & Wafer (multi) o0 MW

Siltron, osung, etc

A=A




3. HZE FSLE FQUMHE

C-si solar cell 96 MW
Shinsung C-si solar cell 100 MW
STX solar C-si solar cell 50 MW

Hyundai C-si solar cell 330 MW

Ill.' Millinet C-si solar cell 90 MW
Getwatt a-si thin film solar cell 20 MW

——

Alti-solar a-si thin film solar cell 20 MW
LG Electronics C-si solar cell 100 MW
Samsung C-si solar cell 30 MW
Hanhwa C-si solar cell 30 MW

- 20/38 - ‘tl: EETSEBIENEE




3. HZE FSLE FQUMHE

Symphony Energy 100 MW

KD Solar 80 MW

lE Hyundai Heavy ins 220 MW
Unison Single 13 MW

L & muiti
LG Cable 10 MW
Heasung Solar 10 MW
Solartech 10 MW
ETA Solar 3 MW
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4. YL SEATH W=
QMU AAS
@: MQIMOZHE xT| RAS A %\

AlE 14 : EN IS0 4892-2, ANSI/UL746C,

1022 XIQIA ZAL, 18=' XEQIM ZAp + A%
~1202 8 ot AH0I2
- 500/ 720/ munu?_* st [0}

cl
I GJAMS A T US H

AFH2 AEHO| 70% Ol A

-

S0l

yJE=
_oIAMNES AIY MST} 2 H (UL746C]
OIXtE 2 AIZHO| 70% 0IAI! 2 (UL746C)

/ |

- 30l 8iE A (EN IS0 4892-2) /
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Al® 4 :UL94, HB, V-2V-1 &= V-0

Figure 8.1
Vertical burning test for V-0, V-1, V-2 classification
*Figure 8.1 title revised July 29, 1997*

Figure 7.1
Horizontal burning test for HB classification i, o

*Figure 7.1 revised July 10, 1998" . 1} -L I )
100 + 1mm ———=

SPECIMEN
BURNER

=
B 10 £ 1 mm
:: 300 + 10 mm

APPROX. 45°
WRE GAUZE WRRE GAUZE COTTON

approx. 50 mm _L—..J

FT240A

SPECIMEN

10 = 1 mm

»

5
In

| o= ]
FT120F

He=E AIE NI Mg
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4. HZE FS2M BIDI=

| 13 A%t S= Al CTI/ ZAHH tracking Al
@&* . MOIEO| FIIF 0/ WA : HE\ @@.  MAEO| MIIH 52 WAAY : N \

rd
=)l
=

Ll

oln

A& 4 : IEC 60695 A& 4 : IEC 60112 / ASTM D2303
HMIIMISC Z2ASO0! arclfl HASM 20U= SHAH2 Tracking MBS0l tiet X2 MolE
Z2L0ll tHE HBd S UEHHE AME2E = MM 0l 30x3 ¢t B=S4 20 =d
UM F(32.0A), M (240V1E 122 40212 o0E ol M, tracking € 22J|= MAUS
ArcE ZHAIAH 2ot= WNXICl Arc 2l+S £ (250V 01 &)
£3d

JIE : BAIH EIZAIE : 2.5kVE 1A12F 21JI0H0]
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4. HZE FS2M BIDI=

SHXket (Junction box) - EN 50548 (5 2+ 4)

HS Al &= AREA 3 2FI|E
1 Marking and identification - Marking easily legible
2 Protection against electric shock - No loosening or displacement
- No live part are accessible
3 Terminations and connection - Fix position of terminals
methods
4 Connectors - Junction box shall comply with the requirements of
EN50521
5 Cable - Cables shall be flexible and the conductor shall be
class 5 according to EN60228
6 Resistance to aging - No change of sealing characteristic
7 General Design - Sufficient wall thickness acc. To IEC61114 and
fixing
- No sharp edges
8 Degree of Protection - No ingress of dust and water (IP55)
9 Dielectric strength - No flashover or breakdown of voltage
(2000+(4x rated voltage)) : General 6000V by Sys 1000V
10 Range of ambient temperature - Damp heat

- Thermal cycle test
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UL 2E AN B IIE

SHXket (Junction box) - EN 50548 (5 2+ 4)

& AE s MEEA % 27|
11 Cable anchorage - Requirement of 5.3.21 shall be fulfilled
12 Mechanical strength - No damage, which may impair function (-407C)
13 Clearance and creepage distances - Requirement of 4.14 shall be fulfilled
14 Insulation - Basic insulation
- Supplementary insulation
- Double insulation
- Reinforced insulation
15 Insulation Parts - Flammability class : UL Grade test
- Glow wire test (650°C, 750C)
- Ball pressure test (125, 75C)
16 Current carrying parts and resistance - No sign of corrosion on surface
against corrosion
17 Sealing - No change of sealing characteristic
18 Bypass diode - Requirements acc t0 5.3.18.3
19 Knock out inlets intended to be - Requirement of 5.3.20 shall be fulfilled

removed by mechanical iImpact
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4. HZE FS2M BIDI=

HOI=: [PV Cable) s EN HIZ= [

=52 VOE TUV)

& AE g= ANEZEAH U 27IIE
1 Electrical tests - AC/DC voltage test, surface resistance test
- Volume resistance, Long term resistance(240h 85C)
2 Constructional and dimensional tests | - Thickness
- overall dimensions, Ovality
3 Pressure test at high temperature on -140+3C/ 240min
completed - Result : 50%, max
4 Damp heat test - 90°C/85%/ 1000h
- Result : tensile -30%/ elongation -30% , max
5 Resistance against acid and alkaline -23°c/ 168h
solution - Result : tensile +30%/ elongation 100% , max
6 Compatibility test -135+2C/168h
- Result : tensile =30%/ elongation =30%
7 Cold impact test -40c/ 200g/ 100,150,200 mm
8 Cold bending test -40°C/ 16h
9 Cold elongation test - Diameter of cable >12.5mm
-40cC/ 16h
- Result : tensile 30%/ elongation 30% , min
10 Ozone resistance on completed cable - 40°C/55%/72h, (200+50) x 10-6
- Absence of cracks
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4. HZE FS2M BIDI=

HIOI=: [PV Cable) s EN HIZ= [

=4 VDE TUV)

& AE g ANEEA L 2PIIE
11 Weather/UV-resistance - 65°C/65%/ 720h, 60W/m:, 300~400nm
- 18/102, spray/drying
- Absence of crack
12 Dynamic penetration test - After test the sample shall be turned clockwise 90T
13 Notch propagation - Comply with Annex G
14 Shrinkage test on completed cable -120Cc/1h /300mm
- 2% max
15 Test under fire - EN60332-1-2
16 Test of absence of halogens - EN50267-2-1, EN50267-2-2
17 Mechanical characteristics
-Properties before ageing - 6.5N/m, 125%
-properties after ageing = , 30%, max, 150+:27T/168h
-Hot set test -100/25%, 200+3°C/ 15min
-Cold elongation test - 30%
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4 QY RE

2 BIDI=

&=7| (Connector) : EN 50521 [SE 1)

& A &= ANEZAH U 27IIE
1 Marking and identification - Markings according to 5.2
2 Provision against incorrect mating - No damage likely to impair function
3 Protection against electric shock - Compliance shall be tested by the test finger of
EN60529
4 Terminations and connection - Crimped, displacement, press-in, piercing,
methods screwless, screw, flat type
5 Resistance to ageing - No change of sealing characteristic
6 General Design - Sufficient wall thickness acc. To IEC61114 and
fixing
- No sharp edges
7 Design of a free connector - The wires shall be protected against shear and
tensile stress
8 Degree of Protection - No ingress of dust and water (IP55)
9 Dielectric strength - Impulse test (1.2/50.s) 8~10kV
10 Mechanical and electrical durablility - No damage likely to impair function
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4. HZE FS2M BIDI=

&=7| (Connector) : EN 50521 [SE 1)

& AE E= ANEZH U 2PIIE
11 Range of ambient temperature - The upper/low specified temperature manufacturer
12 Temperature rise - The upper/low specified temperature shall not be

exceed
13 Cable anchorage - Compliance shall be A6.1, 6.2
14 Mechanical Strength - No damage likely to impair function (Group A)
15 Connector without locking device - Withstand a load of at least 50N
16 Connector with locking device - Withstand a load of at least 80N
17 Clearance and creepage distances - EN60664-1, 3.2.1.5
18 Insulation - Basic insulation, Supplementary insulation
- Double insulation, Reinforced insulation
19 Insulation parts - Flammability class, -Glow wire test
- Ball pressure test
20 Current carrying parts and resistance - No sign of corrosion on surface
against corrosion
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5. EHYAUX D E orXm™II)|= : IEC 61730 series

OF

Preconditioning test : Thermal cycling(50/200), HF10, DH1000, UV pre-test

Fire Test %';SS b@ High voltage test Component tests

Ground
Ao Temperature test Back sheet .
contmwty_ Junction box
Reverse cufrent ) )
Accessibillty test Partial discharge

overload
[ |

Conduit bending

=

Preconditioning test : Thermal cycling(50/200), HF10,
DH1000, UV pre test

Knock out test

Cut test Impulse voltage test

Accessibillity test

Visual Inspection

ol

A D= AIEE

r
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o HYY FEAI SOHIM O A% A= HEFSLUEY |54 2R

= : Cell, Glass, EVA, Back Sheet, etc.
= : Cable, Connector, Junction Box, Bus Bar, etc

o HZZ M MUY =XH|E%} X HEFE sIELULUE S0 =T
ot :adlE, 3% Hl0IH, &, 2§, A|IAH

o=
=219} : Cable, Connector, Junction Box, Inverter, etc




