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- k= A9 774 (Korean Standards, KS)

KS C 8524 (1995, EfFgutd gof, g=x
KS C IEC 61836 A23 (2008, EjFFubd o x| A|xdl - go] d 7]3)

p—d

— IEC Standards and Specifications

IEC 60904-1 2nd Ed. (2006-09, Part 1 : Measurement of Photovoltaic
Current-Voltage Characteristics)

IEC 60904-2 2nd Ed. (2007-03, Part 2 : Requirements for Reference Solar
Devices)

IEC 60904-3 2nd Ed. (2008-04, Part 3 : Measurement principles for terrestrial
photovoltaic solar devices with reference spectral irradiance data)

IEC 60904-4 1st Ed. (2009-06, Part 4 : Procedures for establishing calibration
traceability)

IEC 60904-5 1st Ed. (1994-09, Part 5 : Determination of the equivalent cell
temperature of photovoltaic devices by open-circuit voltage method)

IEC 60904-6 1st Ed. (1994-09, Part 6 : Requirements for reference solar module),
obsoleted

IEC 60904-7 3rd Ed. (2008-11, Part 7 : Computation of the spectral mismatch
correction for measurements of photovoltaic devices)

IEC 60904-8 2nd Ed. (1998-03, Part 8 : Measurement of spectral response of a
photovoltaic device)

IEC 60904-9 2nd Ed. (2007-10, Part 9 : Solar simulator performance
requirements)

IEC 60904-10 1st Ed. (1994-09, Part 10 : Methods of linearity measurement)
IEC 61194 1st Ed. (1992-10, Characteristic Parameter of Stand-alone Photovoltaic
Systems)

IEC 61215 2nd Ed. (2005-04, Crystalline silicon terrestrial photovoltaic modules -
Design qualification snd type approval)

IEC 61646 2nd Ed. (2008-05, Thin-film terrestrial photovoltaic modules - Design
qualification and type approval)
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e IEC 61725 1st Ed. (1997-05, Analytical Expression for Daily Solar Profiles)

e IEC 61727 2nd Ed. (2004-12, Photovoltaic systems - Characteristics of the utility
interface)

e IEC 61730-1 Ist Ed. (2004-10, Photovoltaic Module Safety Qualification - Part 1
: Requirements for Construction)

* IEC 61730-2 Ist Ed. (2004-10, Photovoltaic Module Safety Qualification - Part 2
: Requirements for Testing)

e IEC 62116 1st Ed. (2008-09, Test procedures of islanding prevention measures for
utility-interconnected photovoltaic inverters)

e [EC 62124 1st Ed. (2004-10, Photovoltaic Stand-alone Systems - Design
Verification)

e IEC Technical Specification 61836 2nd Ed. (2007-12, Solar Photovoltaic Energy
Systems - Terms and Symbols)

e IEC Technical Specification 62257-7-1 1st Ed. (Recommendations for Small
Renewable Energy and Hybrid Systems for Rural Electrification - Part 7-1 :
Generators - Photovoltaic Arrays)

e IEC Technical Specification 62257-9-2 1st Ed. (Recommendations for Small
Renewable Energy and Hybrid Systems for Rural Electrification - Part 9-2 :
Microgrids)

e IEC Technical Specification 62257-9-3 1st Ed. (Recommendations for Small
Renewable Energy and Hybrid Systems for Rural Electrification - Part 9-3 :
Integrated System - User Interface)

e IEC Technical Specification 62257-9-4 1st Ed. (Recommendations for Small
Renewable Energy and Hybrid Systems for Rural Electrification - Part 9-4 :
Integrated System - User Installation)

UdE FH EF (Japanese Industrial Standards, JIS)
IS C 8960 |23 (2004, Lot P J, KEHKHETEME, #1A)
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O HFEH o] B8 i : 1-167

1 HFZEH HX]el BE (Solar photovoltaic cells and modules) «wewsessemsersenseseseens
1.1 AW [ZAE ] (textured SUMFACE) -+ rrsrrsrrssrrssrsssrisisisisisisiis s
1.2 TFZn (STHCOM) +rvereresersserssersserssse s
1) AAZA JFA (CryStalling SIlICOM) «+o-s-sseereesesssrssssssiessi i
2) oAaAd fFAa (pOlyCrystalling STLICOM) «-+s-s-eseseesesssrssmsmsmsisisiiiit
3) =44 A (multicrystalling STHEOM) -+« «wweeeeesesesersssss
4) SHAA GFA (single crystalling SiliCOM) -« -wwsessssesesesssmsmsmniniiiiti
5) A ZA A (Microcystalling STLCOM) -+ wwwsesersssrsrsesesesmnmiii
6) H] éé] ‘I—'IL/\ (amorphous silicon) ......................................................................................
7) et dbd AX|F A (solar photovoltaic grade Silicom) - --seeeeeeeesesenminnenens
13 & v\],]ti}-/‘\j (MEtAliZAtion TINE) «eeereeeereseseseseremmresstse ettt
1) Zﬂ,x}{\j [PETLE 11?45/\%] (grid Q) wveresersesmrsmsmsnsmsii
2) ch]/d bus bar) ..................................................................................................................
14 7]+ g3 25 (reference photovoltaic module) =,
1.5 7] gk Az} (reference photovoltaic devige) «« e,
1.6 7] EjfgElbAd # %] (reference photovoltaic Cell) « e,
o AR 7] B FF T AA] (pseudo reference photovoltaic cell) sweessseessesseses:
- AE A5 O AT HEREd AA e SHE VIE T 1A
(reference cell for characterization of the tandem photovoltaic cells) ««-werweereereeseeneeens
1) 12} 715 B%3eAd AA] (primary reference photovoltaic cell) - wswsrrsrmsrrinnne.
2) 22} 7] B dA] (secondary reference photovoltaic ell) -wweeeeesesseeenss
3) oA} 71 vl A A A B3 2 4] (pseudo reference amorphous
silicon[a-Si] PhOtOVOLAIC CElL) +rwssersssressersssrssrrsssrss st
1.7 7] (SUDSEIALE) «++evssesereseseess sttt
1.8 BT S B] (COVET glass) ---wrwwreeeeesssssssssnreeessssmiissssisss i
1.9 U‘J% oﬂLﬂx] (band gap energy) .........................................................................................
1.10 F‘J% (FIDDOM) #oeseeemseseesese e
1.11 =kt (WATEE) weeeeeeeeses e
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1.12 131_}5;‘4] =23 (SemicoNdUCLOr MALEITAL) «++wererererersrsrsrsmsremsisieisieititii s, 8
1.13 b‘l_},«]_ tg—x] 11} (anti—reﬂective Coating, ARC) .................................................................... 8
1.14 ¥H3 §8& (CONVETSION EffICIENCY) «+eereeesseseseresesesssmsisiitsis i, 8
1.15 u] ;g;g %7& (amorphous material) .................................................................................. 9
1.16 °Fg 3} W3l a& [ QFA3t a8 (stabilized conversion efficiency) -« 9
1.17 %}ﬁ 5 (AATK CUITEII) +vvererererereresemeses ettt 9
1.18 YA &8 [+ % &5] (quantum efficiency, collection efficiency) -« 9
1.19 j!,].oéxd [5‘5% Oél;g] (ROt SPOL) «ereresresesssesesesisitisisi 10
1.20 OﬂL‘]Z] % (energy gap) ................................................................................................... 11
1.21 [2E52]] 93] tho] L= (bypass diode [on a module level]) -+ weeeeeeesesemseeeeesenes 11
1.22 001,1} xﬂ %= %L;(é (ingot manufacturing process) ............................................................ 11
1) 1-?__% EHQ_':] [;-;401_ = ogg_‘ﬂ] %%HS (ﬂoat zone melting) ............................................. 11
2) H}skA & 31 W (directional SOIAIfICAtion) «««+-s-seseseeresesenmsniiii 11
3) A7 F+F2H (electromagnetic Casting) -« ssssesesessssssrssiisi s 12
4) A2 27] FA (Czochralski PIOCESS) «+#estseesessssssssetstusssistititisiti it 12
1.23 ;g-t_ﬂ OﬂL‘]Z] (barrier energy) .......................................................................................... 12
124 A2 o] Fo] 2] HE (junction [of semiconductors]) s eeseeeseseesesemiennneenns 13
1) +4 ;S?;sjl [5‘3% =z 7}36]:'1—] (homojunction) ................................................................ 13
2) 22 E 7] AFH (SChOttKy Darrier) « e esseseesesertusmessiisitiiiiiiitii s 13
3) o] F AT [ O1F T (heterojunction) ettt 13
4) [EH o&:%]-%ﬁ] ﬁ;q x}jfsﬂl (cell junction) ......................................................................... 13
5) PIN 7@, ;ﬂ]- (PIN junction) ................................................................................................... 14
6) PN ;}(j]-%]- (PN junction) ..................................................................................................... 14
1.25 7§ (OMOT) veeeersesesesms e 14
1.26 H7ME (AOPAILY = eereresersesssmss e 14
127 %27] W3 a8 [T %7] 48] (initial conversion efficiency) e 14
1.28 %E’_ﬂ] (POWET) #eseeseseseseseses et 15
1.29 B F 3718 wd, e 33 (solar photovoltaic, solar photovoltaics) -+ 15
1.30 EHOO]:Ig—HEI—ﬁ (photovoltaic, PhOtOVOIAICS) <« wwwesresesesesmmmssissiiisins 15
1) B4 ay} (PhOtOVOItAIC EffECt) «oveeeessserereresesesssstis 15
2) EHCJ(;I:E'B]-TZQ—ﬁ 215 (Photovoltaic MOdULE) « e eseeresesesermssiss e 16
3) EHO(;I:%%@ A X} (photovoltaic device) .......................................................................... 16
4) ok A A (photovoltaic material) -+ wsesseeesersesmtnist e, 16
5) Hlorgabd A E (PhOtOVOIAIC CUITENL) ++reeereereeessmssmstismssistiitisis it 17
6) B ekgulA] 7 % (PhOtOVOIAIC CEIL) rrreererrersrssersmrsmstististisiiti it 17

xii



1.31 [EHOO]:%}%@] @x] (Cell) ................................................................................................. 17
. Zﬂl }‘ﬂEH EHC)(;:%HEL;ﬂ_ ﬁ X] (lst generation photovoltaic cell) ........................................ 18
. zﬂz/q]q] EHC)(;:%HEL;ﬂ_ ﬁ X] (2nd generation photovoltaic Cell) .................................... 19
. zﬂ3 }‘ﬂEH EHC)(;:%HEL;ﬂ_ ﬁ X] (3rd generation photovoltaic cell) ....................................... 20
« A1F A8 HlYFEH A (photovoltaic cell for satellite applications) -« 21
1) FHA7)8st4 el kgt A (photoelectro-chemical photovoltaic cell) - 22
2) :':lL—/—;\— EHCJ(;I:S'E)]-]:]E]—@ ﬁxl (Silicon phOtOVOltaiC Cell) ........................................................ 22
3) 1;]_%. ;}(j]-%]- EHO&:%%;& ;ﬂ X] (multi—junction photovoltaic Cell) .................................. 22
4) 11}11} EHOJ%}%;ﬂ ;ﬂ X] (thin film photovoltaic Cell) .................................................... 22
5) 2E7] AW e Y3d AA] (Schottky barrier photovoltaic cell) «wweeeeeeeeseeees: 22
6) CIS B3 A A (CIS photovoltaic cell) - wwssrrmssrmmssermssieriisnsiisriae 23
7 95 e(F) BEFEd A (dye-sensitized photovoltaic cell) - wwweeeeerereenees. 23
8) MIS B kg A (metal-insulator-semiconductor [MIS] photovoltaic cell) -+ 23
9) F71% BlFgerad HA (organic photovoltaic Cell) - swrmrrmmmrmmmrriisnrriisriieaae. 23
10) o]d A% [T o]F A BlEF 2 AA] (heterojunction photovoltaic cell) -- 23
11) AZ3 B3 8d AA (stacked photovoltaic ell) -+ wwssrrmssrrmssrrmmsnrrieeriiniaee. 24
12) 214 4353 tes A3 dYgFEd A (tandem photovoltaic cell) - 24
13) A33 3 2d AA (concentrator photovoltaic ell) -+ wwsrrwssrrmssrrruseriunsasee. 24
14) 12438 BlFFd A2 (integrated type photovoltaic cell) - wwssrrmmssrrmmsrerueeanes 24
15) PN ;}(j]-%]- F/Ho(}_é HEL;ﬂ 75_4_%] (PN junction photovoltaic cell) ..................................... 24
16) 3}5+= WA 3 HdA (compound semiconductor photovoltaic cell) -+ 24
17) 3oj A= el FgubAd AA] (flexible photovoltaic ell) - wwssrrmssermmsssrrmsssriiei 25
1.32 [EH ook%}%ﬁ] @x] [j{gﬂg Xo}tg (Cell barrier) «eeeeeeereresereresenenenn 25
1.33 lEr.ug ﬁ = (transparent electrode) ................................................................................... 25
1.34 &1 AxA A3 E= (transparent conducting oxide layer) -, 25
1.35 3;:})‘\1-% (diffusion layer) ................................................................................................... 26
1.36 §_J—q. (effect) ...................................................................................................................... 26
D S A7) a3} (back-surface field effect, BSF effect) «eeeeeeeressnninisciennn. 26

2) W 7hs &9 [ F &8 @7 (light-confinement effect, light trapping effect) - 26

2 EjFdbd AJAHI HE (Solar photovoltaic systems components) «eeseeeeseeeescencece 27
2.1 7}q] [5‘5% ;q ;q ?__;]3%] (Support structure) ................................................................. 27
22 A% AA B3E A (utility interactive protection UMit) -+-weseeeeeeseesseniesiicinenes 27
23 Al's A& Ad JNE 7] (utility interface disconnect switch) «eeeseeessesseieesnnenes 27
2.4 %% ﬁ ;q (lead—acid battery) ............................................................................................. 27

Xl



HUYUH §O1 2 2010UE HF

1) BH 7]_\11_]_—603 IEIL%T @x] (Vented lead-acid battery) .............................................................. 27
2) Hj7] 3543 T A] (valve regulated lead-acid battery, VRILA) «eoeeeeeeeseseeeneen. 27
3) BlFEd AJ2~vlE [ 28] F5 A (lead-acid battery for PV
systems, lead-acid battery for PV application) « - stseseereesesmssmsntiniiniiitinine, 28
25 REgs 7= (SOFE-SEALT) «vverererereresesemtiti ettt 28
2.6 Bk Frj Ay d-x (S0lar PhOLOVOILAIC) «+eeeresrsrererssssssmsmsmsississs 28
2.7 3] TFO] Q= (bypass diode) - weweeeeeseeemsemssesemsiiiiiiiiiitii 29
) [EEY] 73] tho] L= (bypass diode [on a PV module level]) «wweeeeeeemseeeseeens 29
2) [EfFg T Al="e]] $-3] t}o] 2= (bypass diode [on a PV system level]) - 29
2.8 21H¥ { [5‘5% A 5-0lF @%7]] (INVEITEE) +vveveveeersrsmsmsmsmsmsitisitititititttt e 29
1) AE A5 Z}%—@O O]EHH (utility interactive INVEItEr) -+ s 30
2) AE A 71][?55]] o1 g (grid-connected INVErter) « - s ssserssssmsmiins 30
3) 74]% 9] &3 o] E1 grld—dependent INVEITET) «+veveeeerersrsesesesssesssisisieisitit 30
4) 74]% Zr yq__/': 75'%1-@0 ?l‘ﬂ Eﬂ (utility frequency link inverter) .................................... 30
5) a3 43s 91v H (high frequency lnk inverter) -« 30
6) o= &4 l:g—x] O]EHH (NON-iS1aNding INVEIrter) < - -ssseeeseresesessssnssnisie 30
7) %%’603 o] EH E1 (StaNd-AlONE INVEITET) «+vovseeeeesesssssssmssssemeitititititititittt s 31
8) 15 ?lfq E1 (MOAUIE INVEITEE) +eeeeesrsrsrerssssestttntnii 31
9) Holy] g+ <IBH (transformerless INVErter) «-« -« s e 31
10) =E 2 olv|E (SEEINE IMVEITET) «+oereseeresesssssesenmsisisisiitiiii 31
11) el A5 283 olv (grid-interactive INVErter) <« e weeeserescessniiccin. 31
12) A5 oA 3 olvE (current SHff FVEIEr) -+ eeseserersesesesmemnmtiiititiiii, 32
13) 5 xﬂo%ég o] EH E1 (CUTTENt CONEIOl TMVEILEr) «woveseseeseererersmsmsmeieiiiiiiieiitii 32
14) Z ok obA] & <oln H (voltage SHEF INVEItEr) -+ s, 32
15) b3l %L Xﬂo%@o o] EH E1 (Voltage CONLIOl INVEITET) «oeereseseesesessssesesssnsss 32
29 Y& # x4 HEY (input voltage Operating range) «-«----sssesesesesssessssssnn. 32
2.10 A& 7]=/A4 A (AULOMALIC STATE/SLOP) +++evvesessesessssessssusutisisiticisi ittt 33
211 ;g'_ﬁr _;,gzéﬂ (DC CONAILIONET) «+ereereseerssssssrsssssesssieieititi it 33
2.12 x}eh [ 95 HP;(]] rlo] o= (blocking diode) «+«++-seseesresesmsesmnmssssn, 33
2.13 &3 (JUICHIOM  DOX) #eeesesssesessssssestiss sttt 33
1) WA 7] &% (ZENETAtOr JUNCHOMN DOX) «wevereeresessssesesrusssinitisiiii i, 33
2) o%gﬂ o] M3} (AITAY JUNCHON BOX) «+rereeseseresessssssmssisisisisisiii 33
2.14 =8 %47] (POWET CONAILIONET) +++eererersssssssssesssssisisitisis s 34
2.15 HFgk = AA Aol (photovoltaic Wiring cable) < -«-weeeeeeseeeeisnniniiines 34
1) efokgdbd FA Aol E (photovoltaic Supply cable) -+ - --eseseseeeeememsniiisinnnniies 34

xiv



2) HEHbd ~EF Aol& (photovoltaic String cable) <« -sweeerseseeeisninniniin. 34
3) B okgulbd o] glo] AlolE (photovoltaic array cable) - weeeseeseeseseeisisnininniin. 34
4) Bt A7 7HA Aol & (photovoltaic DC main cable) «-eseeeeeeeeseeisneneins 35
216 [BAE AWE E99]] 918 3 ([static inverters] commutation) -« --=+seeeeee: 35
1) AE 7] 98 Ast (line COMMULALION) «++veveeeseseresresssssmmnmnmeieititti s 35
2) AZE o7 18 At v-2 (line COMMUEALION yPe) -+ eeeeesesesesesssmsmsmsmsmssisins 35
3) X}Eﬁ yq_ao 7z g} (SEIf-COMMIULALION) «++veerererssessssmmmsesesteieie it 35
4) X}Eﬁ yq_ao Z] g} HJ—/;} (Self-COMMULAtiON typPe) «+eweeeeessseresesmsmsmsmsissise 36
2.17 2 YH] HZE A o] (pulse width modulation CONtrol) « - wwwreresesmsmsssesnin. 36
3 Eﬂcg%l;_._}ﬁ A|AH (Solar photovoltaic systems) ......................................................... 37
3.1 7 AY FF A 2H (individual electrification System) -« wseeeereeseseieneiennnninen. 37
32 0F Hjggdtd B (AC photovoltaic module) -+, 37
33 7FA& glokagabA A ~E (SOlAar NOME SYSTEIM) «erereeeseresesresseusmsenmnsinisiniicics 37
3.4 714 (SIEE) +rereresese e et 37
1) 8= 7]#] (ISO1AtEd SItE) +vevesesereseseesesesestststt 38
2) 24 714 (FEIMOTE STEE) «veeeresesssrsremereser ettt 38
3.5 U= A4 A (AS1ANA) woeeereeresesmsmseses s 38
1) oJu A tE A A (intentional sland) e 38
2) ol &= 3}%] %L% o= _1?:@ }E}F/H (unintentional island) ««-wesseeeseremen 38
3) [QE&-Z] %}% 19_-% %ﬁ] ;qé]: /\]2_]- (run—on) ......................................................... 38
3.6 =Y Al A~H (SUD-SYSTEIM) ++veeresrerssesssssssssesinit it 39
1) HA= "9 Ago] gy Al AH (monitor and control SUb-System) =+ wweeeeseseseseseneceneens 39
2) okA Ak Aol X A= =yl A A~E) (safety disconnect control and monitoring
SUD-SYSTEITL) e e+ see et 39
3) EjFgtA 2d 7] =yl A ~E] (photovoltaic generator sub-system) ««:ee--seeeeeeees 40
4) e #A 2 wy Al A (SLOTAgE SUD-SYSLEM) w++veveeseseresesssssisisisiiiiiiiiiies 40
5) =3 24 939 AjA" (power conditioning SUb-SYStem) «-------sseseeeeesesmsmsusmsisssniinns 40
37 5 HEZ ﬂi (parallel circuit of mMOdules) «wwwwrererrrrrrrmrmrn 40
3.8 24 7] (EIIETALOT) ++eseesesesesesesesssssse et 40
39 HH ﬁ 74]% (distribution system) ........................................................................................ 40
3.10 E4F v =] 2bA Al ~E (distributed generation SyStem) - :eeeeresesssssiinn. 41
3.11 2F v =] 24 7] (distributed ENETAtOr) =+ - -ssssssesesesesssssssisisiisiii 41
3.12 45 E-A17) (EIISEL) ++reveeesesmsesesessese st 41
3.13 Ad A= (ElECtric LIty «weeseereseserereesess s 41
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314 ﬁe_ﬂ]uoL (35 T4 ) R R R R R R R I R R IR R R I R LR RIS 41
1) AZE A a v} (Utility grid) «ooeeeeveeeesmenenssnenmnnioniiiiniiii e 42
2) ZATRE ﬁa v} [T v sl ) IR R R R R R R R I R R IR R R IR R IR 42

3.15 AY &&F (ElECHrifiy) weresererereerermnmniiiiiititii 42

3.16 45 INEEITACE) weereerrsesesssrs e 42
1) AE AR (Utility INEEIFACE) «wr+rerererrsrrererererermsmiristetetis 42
2) /Al AR (AC/AC INtErface) «+eeeeeeeresesesessmmssisiiiiis 43
3) HLHol s = (AC side Of the INterface) ««w---weeereseseeminniiii 43
4) ol A== (DC side Of the INterface) ««w---weeesesrsmeesininiiiiiie 43
5) AF A5 (DC INLETACE) «++eresesersesessssrssssssstsitit st 43
6) A F/A 5 AR (DC/DC INtErfACE) «+eeseesrresessrsesssmssssssisiiiiiiis 43

3.17 TR ] (Dalance Of SYStEIM) «eerswseereeseeeseseressmseitisitiiti it 43

318 @@' ALY FF A|2H (collective electrification SyStem) =« «-«weeresereresessnseiennenens 44

3.19 [EH OFJdbA Al A~ Fé]'g]] &4 (operation [phOtovOIaics]) <+ -wweweeerssesesmsmsmsmssnininins 44
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ENFEEH oA A[LH0 AMEst=
2olet 7|= 2T

Glossary of terms and symbols

4
2
o
ot
fuj
o

s o Aal A2 v AgE ) gu| =7}
ThEo] WALE Folal YAtE HE TR

] T J-Z(textured structure) }al
sl7] %= gtk qrA 7|9 e AR A, dAAd = A7 2 ZH(alkali
etching) 2, a2 4= A4 2 ZH(acidic etching) WHS T2 ARE3TL
HZol= A2 A ZHdry etching)® &o] A3}

F 2 A gF AL B vAE JEv| =Tt obd EA% B3 g
THo] FAAEA Z2Y e ¥ FAAAY. 2= 52 A T4 AL
‘A7 A7 BEE AEEA.

1.2 1A (silicon)

(71% : Si)

AxpeFo]l ‘14’91 Wk FE& A (semi-metallic) 942 7FE g 2ol HlEEH|

=242 BT dA 22 dFew AMEEY, Atste PHE Rt

(A}, quartz)d FAHAES o] Er}.



g0 32 2010WE AZW

F1: ‘TF& 2R F44(diamond)# Zo] ‘HA] 44 ZA X} (face—centered cubic
lattice) T+Z’°|t}.
F 297 AL3 A= T4 2A, (o)), HEFEA AX e} ZEANE Zo

EERCS

1) ZAA 94 (crystalline silicon)

1& : ¢-Si)
T2 A7 AR FZRE o]lF =, 4 A HE Wed AxA A AA
HdEo] 9= F4 A dubdoel LR

2) Bt AA T4 (polycrystalline silicon)
(71& : pc-Si)

old 71 #foll F(layer)d FE= A f4 A=, FA= 10 um ol A
B0pm’ ®elolal A Y AVI= ‘1pm’olA ‘1mm’ HAL A

1 : 9 o2& F&(thin film pc-SH#1E R 2T},
2 : A4 JFA&(polycrystalline silicon)dhe= €0+ 14 442 A A%
A (feedstock silicon fabrication process)ol|A %= A}-&3kt}.

X N

3) t+=Z2A T4 (multicrystalline silicon)
(71Z : mc-Si)

AA Y (crystallite)e] F7]17F ‘Imm’ A ‘10mm’ A% HE= G234 dx7}
=18
L=<}

o] A HEE SIAA AFT FA 1A,

D47+ AR HE TSt AAE A F R widEH oy, B& ZAHo
FAM3A 2o Aot

D ‘FZ Y F(cast ingot)’ ol ‘B2 FE(pulled ribbon)’ A FE AlEHE=
gofo|tt.

: ‘PE A (polycrystalline)’ 3 F+8317] A3t ‘T+% A A (multicrystalline) o] 2=

N

all
)

ol
w
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go12 ALgshd, BFFLA £o] S| & B IEC TS 61836’ 4%
‘polycrystalline’®} ‘multicrystalline’& 943 TE3t A&t At}

4) GAA F24 (single crystalline silicon)

(713 : sc-Si)

=] At

F : 9= ‘mono-crystal’ =E ‘single crystal’o|#i E21 $EUEE BT

‘GAA ot

5) H|AAA 24 (microcystalline silicon)

1& : pc-Si)
ol 7| Yol AFAZ F23E HFho dFoR, T/ ‘1um’ A= vy
Fefjolar A He A7] ‘1pm’ "Rl A4 25 Hole A

N

ks A ©EA A (thin film pe-S)'# 2= F$E AU

6) B]AA T4 (amorphous silicon)
(71% : aSi, aSi:H)
HE oL (semi-stable) =714 o]&d 7|3 9o F7 ‘1pym’ =<9 dvhat
S 2 AT F=423tE v AA A (nhon-crystalline) 1142 gaolw, 4=}
ol G2 Wele] AX= A7 SA5HA] &= FHE 7

7) B3dbd AXF F4 (solar photovoltaic grade silicon)

(&% : S0G)



8ol 28 20101E AW

ARA A4 JHe AF ALgsts e ow vt =2 4
QA (feedstock) ZA], HE2 AAA -4 Bl dd AAE 7| d52
AL&SE A AAE THE T
1.3 22 natM (metalization line)
HFgdd AAoA T AFE 227 7] st "HdEEd dx9
A Fdo| P AR 555 IHo R o]FofR T4,
F B e 238 A4, =7, FF, Tt ¢F 59 PHE o) &l gAPAZ
4= ok
=% JgAd = F 1A 7F At
1) AxA [ a3 1] (grid line)
okl d Ao THoA AFE o= AL st= g4 yutow g
b= A mgel A,
2) 94X4 (bus bar)
Bl gt d AR o] AAA (a8 =)} o]ojx]ar, AP FxE o T2+
AFE Fol g 1A} AR E AAsts EAloy gl og HdEsle=
ogetS sy, AxART ZF @HA S T F45 uuho] A,
F 1 GRS ‘BAWER) BE FAAEEG) olgdL & & oy, ‘mA'e
‘BRI o] A, ‘FAANL FE AY A2H ZFoA RE Holmg
v3te Aol F
F 2 HEFEA AR AXE dA3 = =4S “Fé(soldering)’ o] Y
‘24 (welding) 3t= W oz JA A £t}
F 3 AA’E IAY Foe gu|E 1A FF) 2 Wo] Rt}

1.4 7|1& E|YFLH B E (reference photovoltaic module)

2o efkgd(elE e, solar simulator)S o] & A 7]
A EY S-S vy Fshd EAY A7) 2 Ui

_4_
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EHO}ZEIX R0 BS 20104 AZ

o o

O.

Fud wEO YL A A9, NE GFPt nstEs wA
17 Be] 2 FEE ZARAL 2 £EL 2P ST £ Y
M3 WA BE

12 WA AX st mE ol A JF BEPEA ANE sz
Pl LT Ao, /1F BFPRA AAG BES A

1.6 7|1& E|YFLH™ HX] (reference photovoltaic cell)

B o

2 BFEE Eete Y A AR Sl AFEY A AR X S,
HEY Aol 7lF HEFHE o8 o] eHdF(solar simulator)d] ZA}
& 7]+ HgFe WA RAAEEE 2A4se EHo R ALgsls —E*Hj?'ﬂ
At ejFFdd dA otk thA] b, Ejddd dAeF BEe dF-Hdet
e SAT v AHEEHE LY A AEE Ve A= ‘1L,000W- m‘2’oﬂ
F7] st Abgsle BRI dA o, 9S54 AA Y EEd Ao
=% 29 EY 39 5A4S 7HA AL dojof gtk 95 dA 9 A =584
e 7H 718E AFESE] 22 2olA T A FA 2= AE
2o o, AA] 2= Aojet FHH B E 9ot 8 E &7] <ol
wole] dEeta, 54 ETo 1Y Ve BEdelA @t A7 ks a sk
g3t} 7l gdkgubd A= o wA e wheba 12 71 AR ¢ 23
+ AAZ e

Nz ol ZouE

o YALERLD 71 B¥F LA HA (pseudo reference photovoltaic cell)

7l HF3Ed dAAe 9548 A 22 aA, Z2 Alx AR v
A& AHgste Aol dFoln. ey ALY = Hof| oste] A3yl dojunt
Ea) el EAo] et v 4 (aSi) AAY CIGS AA|2] Z$f-o= ol
el o] E7lsstth. HIAA A4 A= dAA A AAE
CIGS®] 49+ GaAs AAd A3t of Fa(filter)S & AR&STE A 7]+
AR 2= ofFwo] 7lE dA9 FHwindow) &S st A AE R,
identification type), o3} A Atolo] 73} thqo] A3t Fst {2
e B3RS FrlE Ye o33 H 713 (additional filter type), quJrJ”Jr A A
AbolE Al FHAZ A 5% (encapsulated type)e] Al 7FA[7} <

2o EgRel ol Ao ATt Ut WA EAA A 0o

_l

2 A

-
rir
2

T

32 ‘10
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ZAeFoltt. oA oA} V| HAe] Fxo AAE A EFES

F 1 :83F 74 AAE B9 7|F AAN = 5Y £ E(Schott Glass)e] KG-54
dE FoKHoya Glass)e] C-500 o F o] &o] At

F 21 CIGS AA& ¥& wod i A% & A2 odyA 4471
A 3 (activated) = 7] W] ©3 o] R F(fluctuation)dt= Aol
dojyrz 7|E AAZAE FHFEsT. 28y 859 A4 g e ofF
o] fith

Ad A5y s JY 3L AA s S8 E 7€ HEREA 1A
(reference cell for characterization of the tandem photovoltaic cells)

U A Bdddd dAe] EA4E S5 fg s AA daiA =
Ho] 'JIS C 8941' &Jol+= oF7] Aoz HE3 4= = ETo] g JISe
Tl vs A AAX AA T ofA A B S wlojubx] &9ky] witol
AH o AA B AL ol gk 24 V)FE OF AT AT o Re

Z

.?_

](component celDdl] #&F FAREHS o}Fa glow 7|F A 1x4 o=
d = o]

o}

(e]

—

2x= ‘W= AA 9} = =3
7hsslE R AL 715 A A (pseudo reference cell) W

(Y D N SR m

O A HYEEA AX'E dEOAE HEE HIEAA G £ E
D JIS C 894T'E ‘2 7]€ AA AAE thF1L JA+= FoBZ EFOZ A9
AL qEAHY, 154 7]E AR ¢ FaA = 2009 @A) JISA = o}F

7Y BEE EAGA Gt

N N
w

~

1) 12} 71¥ el%33d AA] (primary reference photovoltaic cell)

2) 22} 71& Hl¥FEd AHA (secondary reference photovoltaic cell)

A Folf ok B F (1 B, simulated sunlight) oFoll A 14} 715
kgt AXS 7Hbo w2 WA A9 7 HdFFwrd Ax. F, 13

_6_



3) AL 715 v AE FAa HEBEA AA (pseudo reference amorphous

silicon [a—Si] photovoltaic cell)

i

o]
Ed 9

]

g
==

b o] F 3 (filter)S o] 1

17 o}

A wHE 71 H)

AbS

o
T

Nr
el

Zé =Z]

Tk, H]

!

o2 AL

T
T

3

AY =4

2 =z F
== —]X(S]O

701-

-

ol (substrate)

1.7 7]

g olg] A~ ~HE(stainless steel) 5& A}

1.8 @71 82] (cover glass)

73} 42 (tempered glass).

odx] (band gap energy)

E
=]

1.9 mj

D eV)

(&S]

=]

T
T

AAZE 7R Aol AEt 2 A7)

1.10 2]& (ribbon)

A Aot

)

o), Age dolz ek ALS

_Tj‘_]__

=13
=

A4 el

)

B

vzl

W

B

Of



m
==
(o]
o
(]
il
o
z
gl
oo

ol B2 2010WE %ZEIt

1.11 vtmlk (wafer)
A gt Ao 71AH, A7

g 714 718 vpgro] H= HbeA] Ao gke
ZZkolr, B dolvgtn ag e FEu

O:

4=

F

1.12 I & (semiconductor material)

[IEV 121-12-06][IEV 521-02-01, /A€ =3]

F 1: dybg o= ‘YA (semiconductor)' & &l A3t &WA7E A (electron)t
F&(hole)?] 5ol 483t
F 2 : ‘hole’d] Wg3E FAYL EFE FolE ‘FToIHh F3I) 2ole AT A

gojolB =2 ALEEHA] F&= Zlo] FH.
F 3 : ‘A7] AE%(conductivity)' & F7IA717] Y= Wt=A B9 ‘U] &
ol x| (band gap energy) Bt} & oYX & FFloF gt
DA €A de BEA EF FAA AU HlAs Z2E(ES ZE vy ga
P2 gallium arsenide), ‘DEE3 A= E(cadmium telluride) 2 2AA3} T
Q& (copper indium diselenide) 722 573 RI=AE B3 dd HE A4
o} A gatct.

N
>~

1.13 HtA} HEX]9} (anti-reflective coating, ARC)

BEPEd A FHelA Mol v Qld 84S Fol7] skl A1 o

1.14 Y38l 8 & (conversion efficiency)

12 1 ) (@9 : Ade] gloy, BE UEs ‘%92 YeEhdt)

¥+ A¥ ZH(standard test conditions, STC)ol A =43 gko = Bjkddtd
AAboll PYALE = Hl o X dlsle] Axf A HdEH oz WIlE = ALY HE. =

_8_



20 B2 20104 AFM

H
a8, effective conversion efficiency)d} A A o= ¥
AALE oy Ao tiste] E5H ¥ Ay Aol Hl&l F W3 §-&(true conversion

efficiency) + 7FA17} 1013% WS g8 ANHCE 58S EolZEe A

AUA et vl Qo] gl Ao solx eret).
FEE AW 23 3=

1.15 H|FZA EA (amorphous material)

Az wjde] W WY o AAE AA7F EAEHA & 6k ek (semi-stable)

U= LA (solid-state) =2

Z : ‘semi-stable’ S ‘GFOFA () o2 27 4 9uh E@ s Lolo A ‘semi’dFE=
ATl Wy £ Y T OR §71E o] EOY, Ve EAAR
Fel Aubolghe ouv} A2 FRA @3 dEolde RE R ATA WL
2] e A% AZHE & Ao

1.16 13} W3l 88 [ELX °1Y3l &8 (stabilized conversion efficiency)

Bob N EARG heo] WH D8 FE

@91 A2l g FURE AYFed A e Bl ol A
o) A o) Wl g, el

o2
ofd
2
N
2
N
i
4
i)
o
.
ot
i
i
ot
v
r r
2



opql =0 AR F(EH AR/HAAS] A3}
P EE =G g QrEE B49 5

EH AR A WA E 9IS Fekste] BT R Z, WA

121 R e B B R e
FTE = FAgke] Oigk vl && ‘UlF A a5 (internal quantum efficiency)’,
AALE = FAF B5o tigh v &S ‘95 &R & &(external quantum

o

H

efficiency) ol gtal F-2w, JALE = FApe] spido] e = A a8 9
2~HEY SA4ES 7 F Utk BE A afoldtal & we oF A a&S
ojuletar, A} A&S ‘YA FA-AA WM G& (YA FH ME &8 ) incident
photon to electron conversion efficiency, IPCE)'#ta H-2& 74

IPCEE F2 98 253 B3 AU 7= Biedddd dA s 22

B 7)138be4 e eFdibd A A (photoelectrochemical photovoltaic cell)ell F=
Ab-&-gttt

F 1 UYE A 58S SHY do= AW TrEAY AfE s 4E S48
oR7) WEel AYE Fol7h Bas,

: ‘IPCE’£€ ‘incident photon to current efficiency’Y} ‘incident photon to charge
carrier conversion efficiency’®] £¢ %= A3t FA¢E Jov, BT L&

o o]t

N
\G)

1.19 A [E= EH] (hot spot)

B BES FASH: BB AL A4 P Aol Lol AA,
AX 590 5z Agte] AVAY, E AX 540 WA} Fow A% &Y
BFY o] w AR/ Zol AHAA B AFHY oA P o] A
A7t FRHo R AdEE Ay
FomaRel AVlE A%, d%E v GeRed A 419 FoE o
spolol sk Ae)y] W] Eeol A= waksolol gm, oA de] WL HAL
oz & gl A wpolola E4L BRI B8 F Yb A3 FRAHQ
PR(chun)E YA, B2ol: HIFLA BE A7) dPEe] AFAT.

_10_



A~
T

=

el

A7F =A41€

=
L

T

A7)
1 gow Ax7h £

=
i )
S

o] 4 X (band gap energy) F=.
2 ‘Uz 7

(energy gap)
)

}

E

a

=
=]

i eV)
s

Aol A o FelA AAt A 5 A
: o

o] (ZFA ], forbidden band)® Eg| ¥ o] ¢i o]

353

[IEV 111-14-37]

(&S]
F 1

=]
1.21 [BE9]] 23] C}o]E (bypass diode [on a module level])

1.20 94X

Oﬁ _,T._
o i
o B 5
= W ) - M‘__

=
g o e
H 3
= 7 K JM RO
— —~—1 0
ot X
o]

=0
T i e
~ A 0
EAERY —

20 X0 T a B T

FEB S SO TR
pe 8 P o w
g Y R

O £ o W
T = = 5 -
o E e I~ = M !
NI ~ N
N > T .y offs
2B 5 R
of | Wr : 5
hd £ o o G
s T Y % z
Tk B M ool

G = m o IF

- x££ I
TEy S % PR
W R g W
E w5 2R
T e & = 2wn
ool d oM g E

400w o L3
W 50 A 9% T 50
X X ﬂ]&g ~ W_A .
W w9 ™ 0° N

7k el

€% (float zone melting)
— 11 —

(directional solidification)



|_

N
o
Q'q'l_',
oX,
o
=
Z
[o
Ll
Ay
g
o
=
td
-0,
=1
[P
02
o it >

ol
\\V]
0.
.':;
@)
(@}
s
o
=
E
0
X
o2
o o
2,
™
K
Ho
" J
¥
f
O
l
Lo
=)
h
f
[}
2
)
=~
ook
2,
o

Rl ig=
3) Ax}7] %% (electromagnetic casting)

of Y= rA&E WHo| UEEo|aL nibgo] del= 739 /WY

A (open-bottom)E 7}7 A =7} (cold crucible)ol] &4 02 FF3shal
AA717 Qb A S UEE 1f4 Yol & A& &5t A5%

oo tFZ A (multicrystalline) 14 Y-S W= W,

o

AR FEY o wHo] YEe Fi4 XL WD, of YR Ao
A2 A2 e Bek(wafer) o2 TET,

N

4) 238 27] FA (Czochralski process)

97t 2AL FeA Aolshs 2UoIM, AAtE Fgxel VA dE Tk
§ol g2} ) WFow sk A AL BEATIL AN
Zojgel Agel gla A7k 2 wAHL APAE P,

F: z3%2s] YR wH| 2 oga—% HETL, o8 ThA] Mol FIAL

AYZrgol| Zi7kE g2 v ($JlolH)o 2 et
1.23 Y of|{X] (barrier energy)
(29 @ eV)

AR BFEA Al AU e dolsbn Bad U % Ax7
AUt AL v guon A4k ool A7)l

F A U’ Ao ‘Ar|AYstd X dlAd(electrostatic potential)’ 9] Fo|E
7Vedle A Zolt.

_12_



EYUH §of 28 20101 HFH

1.24 [YITFR|E2 o]FojX] AT (junction [of semiconductors])

A= 4714 SAo] the WA 43 doje] Ao}
%3} olobs FF wLEAolL @o] e Fe| Afolo] o]
layer) &4, % Abole] EaA g wjRel of Fo| ejolA thE o
dhow Qs gAt AL W)

[IEV 521-02-72]

1) #2 A [== TF FHF] (homojunction)

2) &£E7] AW (Schottky barrier)

gomA, WAl Ho] ol FAH =

23} JE= A Abolo] AW EA5tE A
A9 (rectifying barrier) 0.2 #+-&-3lc},

o] 9 (transition region)°o] A&

2 ol

[IEV 521-02-71]

3) o]& HI [E+ o]F HF}] (heterojunction)

4) g3 4] AR HE (cell junction)

F G A Ax AF L ‘AR FH(cell barrier)’ o]y ‘23F 4 9(depletion
zone) &] otZo|| Ut}

_13_
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5) PIN A3 (PIN junction)

g WA (minority carrier)®] A A 3$H(recombination)S =0]7] €3t P-3

HE= A o] 53 N-8 dh=xo] 5 Alolo H7bEo] Eo] A 7] uol

By 7R s wEA 249 af-3 ‘—E.”O 7P7<] AE=(TF v A,
_CH

intrinsic semiconductor) =& 7]

Z:PIN A% 72 WA Fa-S) 9o gFPud A% So g 24l

6) PN A3t (PN junction)

P-3 uwkiAol N-& WA Alolo] At

1.25 =7} (donor)

(H7hEo] Soi7hx] grow) s
ARe Tolsts A MR

GHE ol FaL e =2 AR R ofEe

o A
73 -9 <l[phosphorous]¥ #&& 9a& 3= A).

O

1.26 H7}2 (dopant)

A B 4714 EAS WEAY]7] flste] v WrhEE s 24,

F1:N-38 ‘JA/E'S EZo] ¢AE 7XE o|F&d ¥od Ay g2 dAAE
HolFo(d ; T4adl #H7FgE <l[phosphorous]).

T 2:P-8 HE'e 229 7= "41}7]' 912 F & WA (vacancy) &
olEoh(el 5 7t&el H7EgE B4 [boron]). BEA A RIXtE ST & W= BE
A7 o2 = e AE «l“lo}"‘r, q7|M= HAAZE Eo012 & = v U=
A= (orbitaDE < v] 3.

1.27 X7] 8 8 & [EE= X7] &¢&] (initial conversion efficiency)

Hggd A0 2E Az A5 W a8 Fu g 74 fgwna
4

_14_



Bl gof 2 20101 HEH
1.28 &3 (power)
(F9 @ W)
G AIPF YA E AEstAY s AEsAY e U8 sk &

F1: ‘egogE &= ‘A7|(electricity) =x 7] oA (electrical energy) &&=
Ae R ogmz 2R 2ok A9} BTl
F 2 2ol ME ‘power'd] ‘UEolgE D& &I, Al Solt FHoR

Zo|37] HEd BPL ger),

1.29 E|Y F7]H= 9H, eiYgFe™ (solar photovoltaic, solar photovoltaics)

WA 2AE FASE TR 2

o
T

flr
N
A
2,
>
=
o2
o
O

i

2= ‘solar photovoltaic’, $2%E ‘HY #7149 BRo2 §2 & 9
HEFFLEH o2 AFHE ALz 3T

1.30 EfYTE™E (photovoltaic, photovoltaics)

H
o7 F7AY adE ol &t HEFEA =
7149 &3 (photovoltaic effect)ol] 7]¢18t= 7712l ALy

Bl AE FEAY AR G glo]l AFEE Y, o] U-§Ete P 8]
‘photovoltaic’& &A=, ‘photovoltaics’s= HWAFE AMEFH T}

1) 37148 &3 (photovoltaic effect)

FAHphoton)®] Frel eJ5te] AF(DC) Ato] WA @4 =, We| M}
AUAZ 4 A7) A= WFE o] s o] AT Agoln], WA

Aol A yebdt

_15_



F1: dutoz ‘Fr|AY g 59 BHE BEA £2A4F o gHA dode
Aoz FAA Yk ol A& AXA 23 BA dquAE Y A=
Agets Ae ouat

F2: 37149 5% & Zelzrs

Z3A &I (photo-electric effect)d= JH3d ©t
o

2) B FgdA (photovoltaic module)
Gt d AR E d7]Ho=z A2 dAdste] gHsH oz HE Bash
T UAEF wE M Fe Ao 2HAIRA, EH AR ALEE e HA
Gelolm EFgA ool A9 HA w9lolr|= sl

F1:dyFoc=z2E ‘YUYdR EE(solar module)’ o]t HFE1}.
+ HEFgdd 2F A2 AE U= XY HFFLd & (panel)’ ol
‘oJgol(array) E e & Utk E{FFEA/E R LH G oy
F«H"J“a‘ A/ FTLA Ao F5S Fxao
AR E(submodule)' & o2 7§19 B FFLH HAAZ o] Fo|A A)\l\__:: &8 5
e F(group)S A4 IHZE A BES TSI MELeE, dAE AY
22 get. dgoly ds 73(F) HEFLd AR RES A ]J— A o A
49 AR (] HEAA) A HERE dAHERE B FA A= oA
M2 AZHE AAY HES ‘submodule’o]Eta &2 &9 AX|(unit cel)<t
TEI7 = St
D AA dAE "B EA 2 E(building integrated photovoltaic[BIPV]
module)’ & A 5-A, HA T4 AFE FAd HEFPLEH AXE EE 7XE

HA st A A TR

N
w
o

:>|i_‘,

all
W~

3) "3 dbd A2} (photovoltaic device)

=
(o]
-
o
juy
=
N
rN

A g, ofdlolek o] FrdY a3E YEhl= 24,

4) BFFbd AA (photovoltaic material)

>
)
fols
A
il

Hol= =4.

_16_



YUY §O1 2 2010 HFL

5) Bl%3dbd AF (photovoltaic current)

kgt d AxjoA] AR E AFEA, BRELS B F(photocurrent)d} il
=]
n

F @ ‘9" F(dark current) FZ.

6) B3 3td AA (photovoltaic cell)

F 1 : ‘B F7)1-d= AX|(solar photovoltaic cell) Tx ‘B3 ad
A A (photovoltaic cell)’d= €17} vlg3] sy ‘.?4 JA o 2= ‘HYAR] g

Tt‘

‘B FatA o X A 2E(photovoltaic energy system)’o] 2olx 7%,

‘B FFd A A (photovoltaic cell)’ thA ‘BlF F71 A8 AX|(solar

photovoltaic cell)’#t= &olut 5ol ‘B FHA|(solar cell)’E AH&-3}+=

A= olmg AU

N
)

l

1.31 [EfFZLH] BX (cell)

A GAlo] whel Hel AlLAY, A2Ad, A3HA U=
Oy old Al RS AUZAY A AAR Fe

_1’7_



HRgu AAE Fo s Belge] FRolh: Aol folslof k.

Z] (1st generation photovoltaic cell)

A X
A A A %O llﬂ&gg sk ElA ZWEH ok A4

B kg Aozl A H A E1r ]T;L«] Eﬂook%%ﬁ Alge axde] o
Tt 2 (single crystalline SDY} o] Rt} F2 o] WXL} glo
T+ A (multicrystalline Si) 7] ¥#& 7|Wto =

o] En} A 1A B g ﬂx]ﬂ Tl glomn o]H A= o]k o
20 o] A&E AR dwEial ).

THA 7192 P oy N B ARgo] Zheotn, tiF-ite] 234 14 AA+=
PE 7|d& AbgstE R g W= o] N¥<l NP F-xolth. N& 735
AFE3kE PN %9 A= H2 o EH@ 2k ie%O] Lo [ddtdg o=z py

ARE A 78S AREEof sk AlLAY B AR = A oEA o]
At}=(material intensive) %4 7V]—’ UTH ALA A 7= W
Az A a3 dast 2 e g 89 Jds T 97 A3 o
283 AFA8E sAANTA @ 2”& A 71 FAE s AR A APE
=ol+ H HFHa A

A YAl 7R s HolAE o83t =¥ (laser doping), H-& wrol AI71

x4 YAl
AFE RO+ #A7HA(finger)?l AA (grid) Ao w55 AMESHA &+
7IH3 AEA Ho]AE(paste)2] 237 Q1 AAS AT = e dA
wAInk-jet) 71 55 & T ATk °] Holx H7ME Fa&(boron)et BT
AFa(oxygen)o] Ao R Qlsto] §-F4(cosmic ray) ¥ Fol tgh HA A o]
oA H2 el gk g5o] £& <l(phosphorus)e] ¢ U+ N 14
714S AREStE WM E A ok

F ¢ HEEEE AA A =EHH HFLEZRE doteE= “¢F(cosmic ray)’ 9

ggo 2 PE H7IEQ ‘Bi(boron) LA7F T4 EEEQ AtA 9V}
ZAsete] ‘Z3}ghE(complex)’ & 83t H7MEEA Y 7eS ZA3T] WE
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[e)

o] 7170l Aol

HA
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S

5%

o 524

]

I
IS

o

Al Ak A A 24

o] AR AAmE Yo}, Bitw F4 s}

oAx A Az d7ke] FAdo] ANAH B

S

vl= RCA¢] D.E. Carlson &°] L
[e]

3
. I

—

vl ual

A48 HFFETH FA NN FEHIH

Az ole g he A

&

A

Fe o

3

o] Hap RopA|a, ApH o sHE Fopxin. ojd A¥LE dirA

&

Fohar AARE a-Si

sl A}

7V

=
T

1/2 WA 1/3 s+ 0.2 ydopx{ofat gt}

Atk ATAIY 4 7]

244 )

1

=

hfolut, die nFe gaAA

o AI2A ) B3 A AXA (2nd generation photovoltaic cell)
o

of

. o

Tp

@)

=

o] a-Si
o d 3

ol iyt Aakat

e

[€)

=
=

27 28

1
=1s

b= 7IRiel 7

Al At g
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g
7|Hko 2
3] % (hybrid IC)

s

e

=

=

]
S|

o]
-1
A A

94

=

[€)

=

&titel ‘CdTe’

S

b o)

O

1
H

k<)

e

Z] 7] (photocell)’
)

I
[

r

=
[

2010AE =

o
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of @
(band gap)°e] AA] AA =

=
=

o o ! AN ™ e
NN w  ow < ¥ 2 ) w2
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o= 0} O — 0
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muﬁl% o) © ,AT S ol iy o N ﬂutwdl il 5 = o<
T Cal zmﬂo#o%_qor o F B o 2~ X S . T
do TN oy XL o TR OT om N BR & S W w
Y o ) < A X dlo_o ™. =) N
S 3 o —_— X B \).m_ﬂjxln_Al,L,ladl A g
BEFTLE XNTaondy CMegziImTL 2 sS4k
w2 HHY ®apKkEE SxfTamEpwy B OEEp
lary — —_— ) —_
EUTERE Bu Tt oMb Mg Tg oy 0 BT %
— - I- ~ J.ﬂD‘l - —_—
ﬁuu%ﬂﬂ Lmomﬁ_vmro@%aa oomM;l\ow@m%fﬂ o Mﬂu@u%
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~ 0) © ey ﬂ_EHﬂ_Uﬂ_.uguU EH]_I_e ]HT ].ml 1_._A|L1ﬁﬂ ~ OX
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7ol viES T oy, B dAXZA e T2 e g dEA
U= PN Ao A oz Wsl g& A7t 7|19 sty 4 70
Aufjo]x] Fvl= EAHLS Jlx 1 9l @A PN AsE Axe AS &2 g0l
HaslEuis 200 2R NAHE 9984 a8 aFy]-TulolH
Sk (Shockley-Queisser limi) = ¢# 3 31%E 9 F+ 13, H3FFY
BFol= 41%E 9o 7 sl & A A

gy A A FEFH R AME 7HA A e YAFE(quantum dot) S
A A 7] A (matrix) W59 WA 7] Y= FZ(nanostructure)tt S22
¥ (supercharging)ste] olU A &9 =™ (upconversion)2.& o & FZ(band
gap engineering)©] 7}l A BE FAER o] Fojzl A8 HAX} F} )
ANUAZ Wo] 712 AE ¥ (hot-carrier)E ©]&3t= F7]% & X (organic

cel) 591 ol v} A3AY BFFLA WA ) FAo] FhsH,

@ o & A X|(single bandgap celDol|A] W3k &2 tf2F nF o] A o
FET & AYAE 7H] FARbe] 4 A “4 To Uv odlyA e RS
ALY 9 oYX & vl 7] (thermalization) wW&Fo|t}. o]¢} & &40 o
Aoz o]Fojz thxo] & FE(threshold)S 983t WHow =9 &
nom, ol HHE AsFel-Anto]A Al AFH A gFar, v FId A5
e a8 498ty A= 60%E B AoE dAFHI JATHHFH
A9 80% ©]A)

oAe] Ho=z o]FoXl bz qUA F9E o] &t W =meE ‘O v 59
TE 5ol ¥HH, @ d&Fo] dojur] del &RAtE 85k WY, O

aA A FxFel|l st ofe] 7o) w2 oA kAt (&, pair)S

AN ZIAY, e oy e W oyA] 9o ZA shte] nkap 2Fol
ALE S st WY 55 A4 5 Aot o] FolA HA=R 74 7hsg
e AA HHS 483 A4 453 o5 AP dA(tandem celDioln, @
PN FHgto] A &w= A8ty A< aFel-Into]H A7} 285 =t}

olF AL "HYF A A X (photovoltaic cell for satellite applications)

ALAE, A2AT, AZANE FET F = A5 o) T BFPua
AAZE AF 949 AN Kot A & 5 vk 19804 le] Eoj47)
ARAE 94 ARGoRt 9@ Fh X} F2 AgHAOH, BFPER
AA7h Aggom 9 2olr] AAAE A4 AU 89 e
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& AR&she PN 429 HAI7F AR HA S
3 FA7F LS o] NP F29 Aoz upy i

Ao, GaAs Al

= 2
= T

A&

s

d

(e=]
=

InP A

ol
=

2 AR 3 9tk GaAs Al

A A A (photoelectrochemical photovoltaic cell)

il

%

D 7134 o

Age) el )

E 7](Schottky) A

£

el A

Az

a1/

(O

1

G

H

Lide )

D ‘S "ggad A A (liquid junction photovoltaic cell)’ o8t HE27|%

=
T

2) T4 "3 dA AA] (silicon photovoltaic cell)

3) o= A% ggB A AA (multi-junction photovoltaic cell)

4) vtk g oFgitd AA) (thin film photovoltaic cell)

. B8 E A4, CdTe,

o] St

Al s

(e]

CdS, CIS, CIGS Hj

5 A£E7] A ed3dtd A XA (Schottky barrier photovoltaic cell)
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HRUH 801 28 20109 HEH
6) CIS ej%3dd AX] (CIS photovoltaic cell)

(9=
ato] A x3 BT AA =AM, 2438 2] i ZH(CulnGaSe,,

Hak geje]) 243k 2] lE(CulnSe, &2 CIS)'=
_ q 1=
=% CIGS) HA= CIS g2 dA e 2= 4571 g

7) 98 Z$(3) geFLAd AA (dye-sensitized photovoltaic cell)

-
=
1o
2
4
B=)
ol
°
1o
2
:oé
i
H
4
o,
)
2
1 ;9{

142 FNANE 92 B3 AA WL WL PR 2 HFFLA
AA'Tan P2t FAol.
F 21 9R ) BRI AR QRN E A

AA2 A e

B~
olX
o
ok
fuj
o2
o
2
R

8) MIS Ejf33Ad AA (metal-insulator-semiconductor [MIS] photovoltaic

7] AW R Ao A 7 REeAle} 5& Hd= Alolo] wig- gk

9) F71€ HFFLA

R

A] (organic photovoltaic cell)

A2 A 3Hek= (polymer)ol it (FEF GEjo]) Exke] A77F 2L #7] =H =
Azt s A

10) o1& A [ o|F HF] HFFeA AXA (heterojunction photovoltaic
cell)

2 08 79 wEAR ofFoxl ofd HiHelF Hde o8
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A=d HUPda AR (stacked photovoltaic cell)

U S451= 3ty EAlo] AE gE g3l dAAo & 4535}
T EHYEHd AR ZA, GAkE WS ZF AR FoAM SaEn BE Y
=3 gokgdd HAA(tandem photovoltaic cell)’$} 7L ojn| & A}&3hc}

SHE HdPEd dxe S5 = ol AA A2 72E R HEEd
AR o] dibHRl o] F. BE HTd HEEEd AA Be v A
g dAEa FEn

Wzsh 2o P 2t 7| TF o &3] UL ‘Loun' o] PO P
WS B 44, 9FE B A4 BE

14) A8 ggF2A AX (integrated type photovoltaic cell)

gd vl AEe AZE 3= oY e HSEEd dAE IEAA
stbAl e HolAl g Ao, x Al A== AAA g4 gt
AAE 5 7 Uh

T AAY HEFEd AR A= A5 (stacked)' I ‘BA FZE(side-by-side
configuration)’® Aeo|] ¥3tH+= & Yt}

15) PN A% e384 AXA] (PN junction photovoltaic cell)

WA PN HEE ol % BFYna 24,

LU I

16) 3E wt=A HgFLA HA (compound semiconductor photovoltaic

cell)

‘M-VZ 33E GaAs, I-VIF 33E CdS/CdTe, InP, CdS/CulnSe, &2

ol Az e Bie g9ar A SRR wEA 248 ol8se] Axd
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EfopyutH 2of 2 20104 A%

o o2

FAFAL Fe FEB} 2 fAT 2 FoHE J)w] YA
BFgea A4, e 88 gl PR £ e a8 242 @
BFgA 2.

1.32 [Edtd] MX] [ZElM] & (cell barrier)

O

ol
rlr
2
~N

k)

g d dAelA PE T R N 5 Alolo] AWS whe}
Z el A (electric-potential barrier)e] A+ tiets] oF

flo
o2 i

12 2

F1: 25 ‘29 99(depletion zone)' 2.2 <& A Ut}

F 2 A7AH Tl FHL 3 ARV MR Je Adte] B3 uiEt o= &
wako g QArl AYrte AL e Zg A7) AR Jde dYgolt
‘potential’ & ‘A’ #HL K7I7IE , AJAA FIte HH' Y= T E
MPoleg ‘FHA'R O 2E RHo| F}.

N
w

1.33 E% M2 (transparent electrode)

Ej gt X9 "ol Aty = Hol| P A=02 AEE7) =31
Tgo] H& vtk A= JF o 2 ‘transparent conducting electrode’ kil
F27|% ghr,

1.34 E% HEM M3lES (transparent conducting oxide layer)

% : TCO, ¥4 AXA A3 E [transparent conducting oxide] S =< &)

Yy

A (superstrate) 732 £ 2o
A A

2 A
E 15 M= =
Ao ol gu FYd w4 HsEe 3.

-
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DS 2010EHE A=It

A= (transparent electrode) FFZ.

glAL= (diffusion layer)

)
Z,
o
o
o
a

HE7) 9)shel o

40 2 H7ME(dopant)S EA]7 Ak
P-Zolu N-F9 .
1.36 a1} (effect)

F71A8 gl disiM s B/ A

S |

ot

W e =

1) 34

A

A7 &3 (back-surface field effect, BSF effect)

W J}7tololl A AW Ast ukAp S A=)
I:_‘ 1o

i il
7} me =o Oﬂoﬂoﬂ AL = YH A7) A (internal
field) o] FFo8 AHHoR FHH=

2) 9 7}E &9 [+ 3 £v 33} (light-confinement effect, light trapping
effect)

B Fdd Aol A= =

b wal,

_26_



EYUH §of 28 20101 HFH

e Ejgadrd A|AHlI HZ (Solar photovoltaic systems components)

2.1 71 [E+= X]X] X E] (support structure)

I
rir
—
BN
o
fu
>
il
o

FFbd wEoly U3 (panel) = of#o]7t Ax

3] Sskel A E WA /)% T TABES FEo dAELh

I

EH o]:jg-ﬂl;q

A A

22 A5 94 B3 Ax] (utility interactive protection unit)

i<
ko
2

AR AE AEoR Huj=y

o

A&

H

r

A" BFdEd AaEele =9
A

gA.

}o{n

2.3 A5 H& A R 7] (utility interface disconnect switch)

A% QAW By Azus A% ARy Afole] Faie] MXHv, AL G
Aol BgEa Azwst A AT A& AAHE /)5S

Fo F4e /Mo s g Asadt 2isdon 8 33 2 oz 1
&3 M3 9 23 AA)

2) vi71% 353 FEHA (valve regulated lead—acid battery, VRLA)

FIRNM MAFHE W2 TN WA Faot WEAA FLFOEA



HUYUH §O1 2 2010UE HF

b eweln a7l MASE B A4 oAt B Wny

S
(sealed battery of lead—acid electrochemical cell).

F 1 Y73 3,y GFAA N A58 SR Jtav FAHo| Qe ol
EoIAH QR Z w&dt & 5]%?4—‘:—(4_5\_% I3 }'—) 715& 7HA
i 7)1 R (BER M) o] 28 Ut w7 9l H (vent plug, =& exhaust
valve)'2til= 8tH, HEL ‘S| & WH(EE—‘C— ZA, 7[cap])’ ol
F-Et. olmg Hi7]d HEER) o] E}_TLE Sy &2 To| oYt}
=5 ¥4 $5AA 1R 3, ‘LHE GSAXY LA F w8
GEAA G 2= 2.,

N
)
U

3) HFFdd A|2HE [HFFEHdL] F5AA] (lead-acid battery for PV
systems, lead—acid battery for PV application)

S99 HPPRA Asge] AHgEE BEAAE O o2k ofF
ot HEPAA AxdN et 2AL FIAL 5 YARF AA@
FEA4 S wa)

2.5 HE2|Q 7|5 (soft-start)

F8 24719 7NFold AVNET W] XAl FAF uf{F =9 AF WE
o] Haht AY Alzdd dojuk AN Mol FAG A P AL
WA Vs, A4 T1EolEs gol® A5 2zl

2.6 B Z7]H= 9H (solar photovoltaic)
‘B %4 (photovoltaic)' ¥ &S ojw]o|t},
F  ‘solar photovoltaic’e ‘B F7|A=E LA’ 02 4 = Jor} ‘HEFLd' o=

w712 o] #Po2 R ‘solar photovoltaic’ 22 A& E = F&E &l
BT ‘Hggud’oz AZREE 9w g0l £=39).
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EYUH §of 28 20101 HFH

2.7 23] Ojo]E (bypass diode)

1) [RE9] $3) tho]o= (bypass diode [on a PV module level])

BEO Folgl thE B AX W A 1ol AAL AA
A& Fo Aol Ax AHel DyFor Aol AeA HAsol ehre ALt
EE o2 @ AW WA Aste]l Aol Y& UFLA AN E
Faste] BE AR £F £ S #WF AR PFOE & A B oY
Aol B A4 AAM PR AAHE vhol o

2) [EfFE3d A|AE2]] 93] t}o]2 = (bypass diode [on a PV system

F : HgGdd A AH FFAAE A28 L3 o] Q E(system bypass diode)’
L2 o

= ‘93] 2AHbypass device) B 1E FE

2.8 °IH{H [EL= A2-wE W] (inverter)
A+ (direct electric current)E T (single-phase) =& Ud(polyphase)2]
AF= WA= A7) olyx] W37, &, AF AES Wf{ dgoz

s gAE Tk

=1t
ot du

[IEV 151-13-46]

QM E’'E ‘28 ZAE7](power conditioning system, PCS)' &= o]E20 &
FAHE o8 74 842 F9 styolth
D ‘inverter © $EZEE FAF-uUF HIIVE FZ FE JdoY BF UvyH'E

ye8z AWEE $Ie

al

N
G
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1) AlE A% 283 2AWH (utility interactive inverter)
A Al wjd Aoy $H A|AEI WER2 FFe] Helo] d¥HE
T T A AHHoH, AE AlFe wlA AlAElojy HA A E
ZownL Fio] 7hsstth

2) A% AA[3] 999 ¥ (grid-connected inverter)
e AlFe wjAd Alxgloly Hd A|AEly HER2 A £ s AWE,

‘A% AA[3] (grid-intertied == grid-tied) AV E’'F1x HLET},

3) AlE 9=3 <H ¥ (grid—dependent inverter)
AE Aol &AM &9 5= = AT dA AWM.

4) A% T+ 283 AvH (utility frequency link inverter)
=g Al AZ(EA)E Y% A8 AT T4 HLTE 7R FER9
AS AA WY, =, QWY 8959 B35, A55S A T3
A (HE ddolgtal &, isolation) Y7 E AFE3te] A7|H o2 A st
WAls wett), Als Fuba A WA /I E(utility frequency link type
inverter)gtal 2= A% At}

5 13 A%E AW E (high frequency link inverter)
AHEHS 4= B =9 3= Alo]f H7|HRl AT(AA, electrical
isolation)ol] L3} HUA7|E AFEst= W2, 59 Ae W2 AW (high
frequency link type inverter)d&til H2+ AS$% 9t}

6) &= 4 WA 8Y (non-islanding inverter)

A8 Algel AAE = AIHEEA) Wl AlEe) detely Fukrk 4 24
= dFdle AT How A9 F
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7)

8)

9)

A

HE

ol
o J%

EHOFZbEtY R0f B2 20104 %|&

¢1¥ 8 (stand-alone inverter)

AEel M Alagoluy £ AlAgle] 1A A B Fatel d¥E

sk QIHH.

F : ‘2AA AQY A E (battery-powered inverter) B % RET},

eI 8 (module inverter)

(g
et
r o
Ry
i)
fF
ko
et
1o
pai)
re
2,
m
2
X9,
o
_y
kl
S
>
a
o
i
-
I
K
k1
ot
ko)

10) 2E# <2IH ¥ (string inverter)

YA BER o] FoyX = AEH(string) 3] Yo R FEE 4
VL= A AW E
F 1 '2EY QAHE'Y uF &S UE ‘2EF AvH’'Y uF i ¥E=
AZAAZD =AY
11) A8 A52-83 Av ¥ (grid-interactive inverter)
AEd d35 283 AWM EE 5 Y3 (stand-alone)¥ ¥WEH &7 (parallel
mode)?] F 7FA] ®kAlo 2 SHEE 4 9l
F 1 ‘AYT 435 L&Y AHH' = A 3T d& Ay ¥y
HF2](grid—-parallel mode)’' 2.2 F 323t}
F 2 ‘A% A3s 283 v E(utility interactive inverter)' ¢} TrETHE Ao

fela)oF @i,
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13) A& A|o]&d <Avl¥ (current control inverter)

H2 4H] ¥\ Z(pulse width modulation, PWM)Y = o] ¢} §AFSH &

[e)
Aol 7S olgste] tAE & o B FaeE 7H] A # (sine

wave) =94 AFE WA wE AW EH.

14) A<t ¢tAE 2vl¥ (voltage stiff inverter)

7EAo® DC o9 Aol & WHalA] &= 5SS 876k =, 949 Aol
Aol Ha HEsk 5EAS Qs AW E. thA] welhH, o] ok o
NS AS 875 AWEE 771, dd AW E(voltage source type
inverter)g}til F27]% 3ok

15) A< Aojd AW E (voltage control inverter)
H2x yYd] AU 5 o]9F FASE & Alo] 7|HS o] &3sle] FAE
AER o 2 Fa+E 712 A9 (sine wave) =9 HAskS WA Wb

AW H.

29 o8 HY &H "W (input voltage operating range)

GRIERY
29 A Fu4 5o BE A4S wEUA 29 2477 GAHow
Sasl A5 92 Aol He wel.
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g0 22 201014 AF0

2.10 X5 71%/AX] (automatic start/stop)

=9 =
AEso 2 7E5sAY AR s 7.
2.11 X2 XA7J] (DC conditioner)
Bl Fgibd Al 'O ofgole] &9 AYS AFE 7 AR/ o=
HIA] 7| = A A8 LA QA
2.12 X [E= 935 HHX]] Tjo]@E (blocking diode)
gtz ®Eoly g3 (panel), &8 ol o|(sub-array) % ojdolo] IAF7}
2= AS A7) fote] AERE A4y golo=E wEly, dF WhH
AAtelal B2 4$%
2.13 &% (junction box)
A71H oz AAdE J& 325 UFdd EHAZIAY B Had ¢ 3=
L7124, sty v oAy e AAdo] 7HEslEE H o St
[IEV 442-08-03]
1) 24d7] A<£3 (generator junction box)
Gk ofgeol7f dAdy = HE5E
2) o]d o] H£3 (array junction box)
ool & FA%IA Y& e HIFEH BE ~EHO AAYE = WA}
S0l HESoly, g gbd e ~ERY] £HS Kb FAISH=Y
3k g4z, A thol o= FX(fuse), AF MH7] 58 FEste] HygAZd
T A FERE A A
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H7] (power conditioner)

)
i

S|
S|

ool o] A7

A,

P2

i)
i
110
o
ol
"
.z_.e

HE AWE S} old A9AIZl TE skl A71A

=
L

§o]
2 ol%o]

RS
L

ey 24U’

N

7)1 =e AR,

=

=

shke) )

S

T

(photovoltaic wiring cable)

=}

=

24 Aol

X
O

.’I

pur

)
[o)

-

B¢= 3t

¥

ARG A
o

3
2.15 HiQ

=
T

)

~
o

o]

1) EigFaa F4 AolE (photovoltaic supply cable)
SIHE L A7 Au|Z 9]

2) B33y ~EF AolE (photovoltaic string cable)

~
o

=

3|

19 A5 vl A7
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[e)

o
==

7l o]

3) "l%Fdbd ojgo] AolE (photovoltaic array cable)



Hopyur 8of 23 20104 2%
4) BgFFtd FHF 7H4 AolE (photovoltaic DC main cable)

Alo] &.

rlr

AR o] &3t I E A4t
2.16 [FX|9 oWy &=9o|] m}g] MG ([static inverters] commutation)

%9 sjae] Ao,

:1m

& ZA7](power conditioner) xl

il

—

3 2.

%] 3

-

rio
=)

rlr
)
o

2 o]

“
ot

=9 2479

F : ‘commutation’ & ‘AF(EF) T st ALE gou}, dEA xojoln
(B ¢ €52 87 JLB=E AR ¥+ Zo] Fo.

1) A% o7] 33 A3 (line commutation)

s A3t Ao (commutating voltage)o] &3] AlE A (utility line)o]gt F-2+=
AZAA T35 Aol o&Esh= 944 338 H3H(external commutation)
W2l o] &hit,

F: B A® == Al

commutation)’ ©] 211 %=

F?.i

oy ‘o F HI(YH v¥ M3, external

=
-

-[m

2) A% 7] 33 A3 W24 (line commutation type)
A% o7l kg A% gAom FHs 9 2o 4.4
Abol 8] 2~ ¥ (thyristor) SO & FAE o] =A% o
A5 L3
T B olga REE A9

3) A 33 A3 (self-commutation)

93 ©3 Mt (commutating voltage)o] W3H7] W F-9o] F-Foj} Wz}
749 7] (electronic switch) 238 A2 o2 TFEE= 58 A upa,

O

s
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Frow FAstE Y 2d7|9 A Ay 29
EUX2E 5o dUteA] AR FAH APz A8 3=
AT 7l5S 7 A5 Eein
F Aol ar FEr.

2.17 BA Ujd] WX Ho] (pulse width modulation control)

(2 Yy ©zx9 £9 : PWM)

AFIE o] gsle] Ha Yu|E WxeE WA Ao Wl 8 7R
$t 7] QoA x| FuprE HARS W] Aojsh= WA ol
FoYeE 208)Y & SEgely, ‘HA YH] HE'E ‘UAE Wxgas

faet 20f 28 2010EE AELt
F Ay A == ‘] Adolglar BEL,

T2 (self-commutation type)
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R YT

g0 22 201014 AF0

e B}t AJAH (Solar photovoltaic systems)

o7|ME MPFEA A2TS o F AE T4 27t ohd f71H4l
JEPAES

o
oft
jl
ol
rr

NA AL ol &ate] skl A Faxd de

T HEFFTA A2"/FEE HEFEE A" R TP B3R Al 2" (solar

home system) ZZ.

4o AnEZL AR At HFRD LEZA, T 7179 ddale 17
& v wF FHgwel Ud dvh %, AMHE WgHel 47 wF 2¥s
e F QEE WE BIYUI RES D)

3.3 7158 EjgZdtd A|AH (solar home system)

T
(&% : SHS)
7H S FE AR EHo] v 59Y HEHT A Al~H,

HEFBLEA AI2H/FEE HFFTA A2 R NE AY FF A2 F=E

al

3.4 71X] (site)

F: guzE HAAL §2 £ Yo A& A5 AAHdT S

_3’7_



ESEST

20108 E

o
=]

o =2

1) 283" 7)A (isolated site)

2) 92 7]A (remote site)

Ao mbiE e HojA

3.5 ©= &M M (island)

O
iz

1) o= ©@= &7 AE (intentional island)

el

el

~,

3

X
o

Hr
v

A% Ag Bl s

- ¢
1

A17171 s A

&
==

711 A
G Apelel Fel7t da

o},

S

[e]
pun

an)

8] (unintentional island)

o

s

X/
o

Hr

)

file)

],

A A =

1 A% A7t (run-on)

3) [=ak4 o
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F 1 AEF A A ASAA HBEAA A7 A A 24 wiXE
7)ol 7HEo] FaEE] v AFoE FHol A WA 9 ]Zl'.‘li
R lig=

T 2 ‘LF A& A ZHrip time) o|gtaE FEtT},

3.6 B3 AJAH (sub-system)

)

>,

—
~—

FFLH A 2ES o]F= 74 849 2HE. e 8952 3EHE €Y
283 7]Esh=d AREE T
=5 2 Aol 2™ A]2H (monitor and control sub-system)

AN2EE o] 5 BE gy A&E Alolo] 4% A&(interaction)s Ao dh=
W o HNkAQl Al AEs wesie = B Alo] FEo R o] Foixl
Al o]

-
1 =4 1
O B gl A"l I (F] F-ald Her], B Al
=
o

28] AAAR] 2= J’\]S}t =g ol Zﬂo% I mE e

F ‘0% Ao 9 A= A AEl(master control and monitoring system)' ¥ Z&

ooy, ‘MCM'2 °o]& &% 2oln.

2) ¢FA At Aol E A= P A AH (safety disconnect control and

monitoring sub-system)

ofml Azu3t AdEe] g A A% ¥

s =
2 (out-of-bound) AE|el Aol A A& Avrahi wel Az,
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8ol 28 20101E AW

3) Eikgdbd A #Ax @8y A2 (photovoltaic generator sub-system)

A2 A

-

7]

2
NE
£
N

X
)
=2
L

2 @ ¥} (photovoltaic effect)ES ©]-&3}
AR Wgstsd AREE = BdEd Aade] 74 e

4) A8 AF &Y A]2H (storage sub-system)

=

7] qUAE A= S50 AR EE Al AE LA QA

g
>

Z4d 93 A2H= (power conditioning sub—system)

e
i)

5)

2dE 472 Qe grd 4
Was e AgEE Ty ek

N

2Y 29 2Y AP A7 AY 5L HFE FA 287 (charge

N

regulator)’, &
ol ZFHEr.

3.7 BE YdE 3|F (parallel circuit of modules)

B Fgdd ofdlojy =y ofgolrt Azl =He ¥
E o

[¢]
o WERE Adste] 744% 3=,

4>
%9,
i
mli
o
=
o
T
x
X

t

3.8 &H7] (generator)
A717F obd @E o olUuxAE H7= W37 = A

F1:uA AR 3G 2 2WE
F 2 HREA/E LA B A=,

3.9 H|H A5 (distribution system)

How del A7} Afebs

o
Het7], ek AA], AlA7], A2l7]|(solator) ¥ AA &
Hlo] 4 QA= o]F oz AA.
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EfofYErd gof B 20104 #F

F o ojd Yt X ‘il AE Y ‘T Aol 34,500V’ A=
3.10 BEAF Hix] ¥d AJAH® (distributed generation system)

ofe] 744 A Aus el i AlsElom FAE AsHowA, W
AzEe A% A WA Aol AAste] ABd YER L,

3.11 BAF uix] ¥4 7] (distributed generator)

AR dbx A AH"lo]] A AAE = bR Ay,

=]
RS WA= Sehl} — TTH U= L

F 1 oojuE ‘B4 wjx] A= HAE A7) (non-utility generator, NUG) 1L
FEE Af= o

3.12 95 9H7] (genset)

AE2 FE53= 7] B (fuel-driven engine)¥ o]E TE Yo R st= W77}

s B R

712 A 7] A< (engine generator set)' S 9w|dtE o

L =
QI A T e Ra, o] o Al elekal s Bl

H-go|t},
3.13 H= AE (electric utility)

A A 2 o d AlEe AR e o] A RE 3k x|,

—8— o =
FA9 Ade] Y 27

Ne N

: RO 2= ‘electric utility’ WAl ‘electrical utility’ 8= £0]F 2+ Ao

vl 8,

N

3.14 MY (grid)

durr oz 7

dol 43 WA AAE A EE W oz

_41_



8ol 28 20101E AW

F ‘A8 3 Z9(electric power network)' & ‘A¥Wolgly RE7]% Jr},

D A% A¥T (utility grid)

A9 A&[Ad9 3Ate]l £99Y Ade 7HAL U= A9
2) ZA27E A8 (microgrid)
0 degegiy AgEo v 22 R dYdos widnts AMY
Hx o2 sy,
F1: AFFA AR AGY Y HA = ‘100KVA’ 7|7k

olm],

Al 2"l (micropower system)’ o]y ‘ZAFE 2A A(micropower

station) 2 H-E o] *JQE}

T2 ‘ZATRE AEYWLE BHE vE AY o= o]gyHH, AY FTFL S ds
AR 7Y AAY oA A ZJZ] 7} T=f.
3.15 HY 33 (electrify)
1) A7Iet A7) 3|2 9 #HEE = Hd, v A (delivery)3t #a]o] H 3 AH| =
FH5t= P9
2) A7) 32U FAe] A A7sAY B ARFE SEe g9 S, A8 S
Tt P9
3.16 M&H (interface)
T oAzge 45 AAe §olE sh Asa s mi gus G
Abol 9] A Al(boundary) F-+.
1) A% H&E (utility interface)
=9 24 @y A28y A wF B 9 AE AlF AlolE AAdst=
AEE, UF/aF AY ¥y Ay, A% dA Bs FH o= AR
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)

AH X (input of the power

]

=)
=

(AC/AC interface)
= (AC side of the interface)

Al Anlel A, IHE 2

O
59 A% & (DC side of the interface)

olzglo] A (array field)d} =8 24 =Wy A~

conditioning sub-system) A}o]e] ¢

7H] v

Al
5 AHF H&E (DC interface)

E (DC/DC interface)

A4r

6) AF/4+F A

3.17 &YW #x] (balance of system)

BOS)

KR
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I
[

r

=
[

2010AE =

o
=]

of @

192D, Ao 717+, A7,

ARl A A g

al

=
k%

ol#o] dS AT HQ

)

|
ol

il
o
]
o

0

PR )

= A|AH (collective electrification system)

Ho

: CES)

o

N

ad
A o]

T
- X

3 ole] Wi AR A (minigrid &= A=

&

o} threl A}

=13
-

o=y A

2]

o] o i)

o

shup E=

)

— T —=

/\] PN = le) EH

3.19 [EfYTEE AJAHIO]] 2 (operation [photovoltaics])

Aglol} Al 2Ele] T 927} 7]

LA

Bl

[IEV 151-11-28, 7/} E =3}]

]

)
< °

FA®R ofyzt A, Ao, FAIY BayiA T

L=
) Y

5

2%

REER

==
T .

zgar.

1) A% 59 &4 (off-grid operation)

2) A% 94 &4 (grid-connected operation)

)
ox

I

10
e

o

110

qr

HEE A

= Al

&

d

&

A}

A7k W A

ol t.

o] 7ol BFFEA Ala”lo] AAH &= 7|A <t
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3)

4)

5)

6)

Eff

00

o 2

off

Rl AFoIt BFFRA A2¥ of=

Aol THE 5 0.

P& EE 4F EFESH

-

ol
)

A7 58 & Q.

N
w

AA A HS(grid-connected operation range, or utility interactive
operation range)’ il H &t}

P AAHEE A8 Y AT Y SET FEd mE AG dA, 1 d

N
e~

P gof 2.8 20104 AEM

FAE FoA HEAE 38T BfolRt HEFEd A 2" AT

FAE S AR Fog AdEe] distd ¥ 21T 5 e HAE AF

A,

Ey 19 94, &R #HE8 4 A= (spot network, S UIEFAE
2olX| g WAoln F2 HEOA 29Q]) AA FoE FEIVIE S

A% o9& 74 (grid-dependent operation)

)
of
rO
i

1% <

I EE A Al &M AES, B A%sE &

ATL FASE Y 9x0 PgHolm AAH A Ful. =, A
A QA Q= A7t A Aulst ASe] AATE AAY FehelA,
Fg7kel Tl A nEsel $AH T it JuUE Ta

w 2 s $4 . Al e, < ol gt
BEHE 9% AY ATl A% AL L FeiolA, A7t wa Aust
Az bl Ade FFHAL AL ka9 ol

F 95 g Fu4, WS A g 5§45 €A F5E A0
Ek 2

~

A AT PAR Adso] YA e HFPLH ALYROR P o)
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S 9 ZxF(reverse

3l(local electric load)ol A A¥|EH+= AHT

3

51
ot

e}
-

X

e A9 A7) »
A7 PR N2gAA 24D W dojany.

9 (backfeed operation)

20108 E

o

of 2.9
A% B3 $A(grid-parallel operation)’ ¢o|#ti1% R Er},

[

TE7Fe] U dE A
power flow)z}al

= .
T .

7) ¥4 74 (parallel operation)
9) A}¥ &7 (autonomous operation)

B

# (stand-alone operation)©] 2}

o

.uA

o

A

=

-

b =704
_46_

)

9] (daily) H-

<

T

k)
8l

LAY 2R A AE 2 EE AE AE e BE AF A

=
T

3.20 24 YAl (mode)



g0 22 201014 AF0

i

COEE A B AE A EHFFTd Axde) A FEE FEd

N

3.21 Y AJAH (power system)

2

g, A, Folv e, Y2 59 EE FxE(civil engineering works)Z}
Ul Mg gu] 2 Jod Hx AvlE x3ele WS 93 A A,

[IEV 601-03-01, 7/} €E =3}]

F AP A 2L ‘DA A (power plant) EE WA ALY A (electricity generation
station)’ &1 F27|% 3t}

D A8 &A/EH 715 A9 A" (dispatchable power system)

A QA A AzgoRA, A4 adsel g WA A%
e AR WSl $4T 5 gt A A2 F, AY 30|
Thsa A2,

2) A8 BdA/4A B AY A2 (non-dispatchable power system)

Rl aTeht B2 wdstel B 4 gl 3 AW BA Fle)
Bobe e A A,

F o dg B0, A uA 2L AY 2R/ B A9 Aadolt

3) 3 @ A[A72] A9 A2" (load offset power system)

A Alxglo] dA o] Q= Fe F-afel & Sl
Al&EE Foto] Als Hom R Ae A T AlAE.
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5)

e AES A A~
AZoz HUYE AWS

ZATE AY A"

micropower station)

A Alz=Ee T
THIE AL B

Bl o] Helol A AnlelA] o 25 oafA
EX 0% = AT dAA wH AlH.
= ZA2TE AY A4 (micropower system or

Al28’e] =8 &3S ‘100 kVA’ w]gto]t),

3.22 %} #I71H™=" &A™ (solar photovoltaic)

& F7)1Hd 8 dHH(solar photovoltaic) &8 A ZHE = £o]+= B5F ‘B4t

o

=

v

-

WA d FE ohge) Abesh o] ‘H%F %A (photovoltaic) 0.2 A 4aH=

[¢)
Aol BFFtd nES AR Agstd]

3.23 E|YFEH (photovoltaic)
U592 8o 52 HEFEH ool A (photovoltaic array field)2] /3¢l
FEOZ AR Y= DY ZYE(sub-assembly)ol] T3 Aoltt, ‘EfoFFdbA’
=S xS
1) Bi¥F2d 93 (photovoltaic panel)
gt d Res Edo=z FHsta, 2Hsie] A7jdoez A43% A&
ettt =, B YFEd ofdoly skee]l BE o ol(sub-array)ol AXT 4
AEZE AANA =3 Hel2 A Fsts Ao EEo|ly, A Ao A o] o=
=yl
=R
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3)

EYUH §of 28 20101 HFH

o2, AR el 7 a2E 250
= AS Tety, ofe] FH ] dNE HEe.

o
~
rN
i)
for
)
lil
-
ofo
QL
&
>
W
o
rN
~
fu
rE
o
>,
)
rlr

A

1
21 HEEEY W AN F, AFPRA WA e AR A A

B ¥Fetd ~EH (photovoltaic string)

B gdd ofgoly e ool Azl ¢ S d F AEF

Hgditd Res AEda2 ddste] FA45 = =

F 1: ‘string' S ‘F'EE &4 F Jdoy, S FIV] Ed ‘2EH IgE
AH&-gtch

F 2 2ExL S AEE A4 A AATE JHEIH, BEFEd 2EF
AA e F2REH BTEHE 7177 RE] ‘HEFLA ofHol'E o|F

A5 Al 5 AAZA 7o stes 3l oy E¥(pane)S &
Aok F-F3 7 AH, A7 oz HAANA Az A43 =HFE(assembly)o|t
T BEFEd 28 ofdol(sub-array)$t ol AA S FERES EehH,
o] 9ol

ol9} #HFHE Y& FA FES XFHA .
F 2 HEREA ool 9 HSF LA By v HYFLH 2EY, E
A2 WEE dZ2H JE 98 N 2EY, == HE dZ2H JE o
B tgabd 23 ojgole} o]d RAF = AV BELE FAAL
F 3: ‘IEC/TS 62257-7-1"91A O-F+= ‘Bl &F LA ool AA'= alF3TA
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I
)

r

=
[

2010AE &

o
=]

of @

"o A

=
=

R RS DEREEESE SRR

2 o] of o]

T
T

=
=

Az HEz 94509 ¢
olg o] &2 Z+F3 ok

k<
“

3=

6) EjkGdd o]dg o] H& AX (array protection unit)

A& (grounding),

Ashe

gh 3=l M T

hyA
fhn ol

ofglo]((EH o]

T

oF

el

& x}ck7](array output breaker)® H3&

Wk

7) Bl33bd ojgo] A (photovoltaic array field)

st = ofE

Aoz,

ofelo] <]

T
| N

3

Azge 74

4

shutel B
Aol

ojglo] &

il

e i
0
=0

[e)] 1

8) Ej%¥Futd ZHE (photovoltaic assembly)

=
L

o o} nhge] 425

M 34 224 (photovoltaic components)

7

&

3.24 HQ

)

~
file)

ol

, AW E, A7 A% FA e

2E

B FgEA

d, HEFEH 7Y 8=

==
=

CdE

=
T .
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(03
0,
ot
1
)
N,
>
[>
o,
o
o,
il
rlr
o
gl
s}
1=}

JYLH g0 2 2010 HFH

=
Az ofu g,

goFgad A AES A E 1 TERE
3.3.27 EfgZubd AJAH (photovoltaic system)
el

1)

2)

DEHEFEE T 249 EF5'9 IR ALY 7S §x9 Al=Hd
EdsE BH A2"E 7T F, €Y 24 7%, AY AR, A" 353 A
2 A% HE 7% Tl wE gzl

1388 g u¥Fed A2¥" (isolated photovoltaic system)

IHE 2 FHorwt VTS e A&EHL S, A8 dY AlFo2HYH

SyE o 52402 AHS Faols HEHEA A" D,

F1: 1BE ‘5¢3 ggFdd X 2= (stand-alone photovoltaic system)’ o] &L
R Et},

F 2 Fa59Y AY 85 FFA717] Htd o 2d ZFX A dHE FHSE
ASE o

AZ =8 vl ggFubd A 2" (off-grid village photovoltaic system)

of

ol [o

E]

=
o }\]

1
=

o
2L o

[~ &

1o]4 gl kel 4718 FEET] Slete] A HE B9y
Ell
=

7
e ¥



3)

4)

5)

6)

7)

M ol 2. 2010HE HFH

A% =Y v)FdL gdPubd A 2" (off-grid non-domestic photovoltaic

system)

Fr, AAA FA, A FA AL} A L wE FA 5o hFs §rof
ol §EE Y vy Az,

SHE Ala"ow FHo| WS auety] Astel AAE A2,

T 7HHE HgFEA Al2HE(solar home system, SHS) ¢|glil = F-Et},

A% =9 " dPbd A 2™ (off-grid photovoltaic system)

4g AY AFoRtE SUE Yo /)5S s A2w.

F ‘5989 "HE$GTA Aa"olglax FEY

AS A3 2HEd g3 3 A" (utility interactive photovoltaic system)
gAY AlFoREH udyE A 42 e AT HES o=
71eS & 4 dE AT dAA Bt Aj2H,

A% AA3 gd3ibd X2 (grid-connected photovoltaic system)

g AE AlFe AAEE Ao RR V5SS e AT Al AH, AE
A9 ATy HEds2 J&yo] ddE dES AEosE YHUAY
ASoZHYH AEE F5 9e HE3dd Aladoln ‘AT ¥y A4
Alzelolglal 2= A=

F 1 : ‘A% AA(utility intertied, utility connected), A% A< (utility
interconnected), A8 W AZA(grid-tied) ToL2%= HE4,
T 2 AHEARQ U R ‘dtility’ & B8 A™E AT, ‘gride ‘AHP ol &U|E
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A

8) AlE XY "gubd x)2¥ (grid backed-up photovoltaic system)

el

B

iz

AE

[A]2=¥]] (DC side switchover) :

S ASLERE FF B AYF S AT 74 dHHF(energy from utility

grid)’ o] 2}

=
T

s

=

9) ot BlgFdA A) A (multi-source photovoltaic system)

d B3 XA A®(PV-hybrid system)’©| &}

FFTA

2

.« €

=
T .

10) E98 el dbd x| 2® (stand-alone photovoltaic system)
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th42)

| .

-

5t

o

52

=

‘219 AHZF(back-up energy)’ o|&iL
&

A A A28 A

=12
=

-

(hybrid photovoltaic system)
Fuq

ok

I5n

x
A A 2¥ (dispersed photovoltaic system)

20108 E

o

[=]

o =2

ey

Al =¥l (dispersed-array photovoltaic system) :
!

A A]2H® (distributed generation photovoltaic

shpel

S

1 Al2H"l (multi-dispersed photovoltaic system) :
4

fo] WER Ao

°©

system)
oju| 2 A8}

=

[}

Faubd X 2® (photovoltaic system for distributed

[e]
[¢]

2

multi-load)

~
o

-
e

i
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Al 2" (non-domestic photovoltaic system)

_'I

3
Ll

1

L

B &3

Feg

15) H]

ijh]

A A 2= (domestic photovoltaic system)
d A]2® (centralized photovoltaic system)

Nfo

—

s

MK
)

ol
= .

=
L

o2+ t}

@)

=
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9hd oflLjXx] AJAHE! (photovoltaic energy system)
A2 A2®l(photovoltaic power system)

-

]
: PVPS)

EURE) 8
o =2

oF

(&

2!
3.29 EiYgerd M= A|AH (photovoltaic power system)

3.28 HY






EYUH §of 28 20101 HFH

0 Eforetd N AET 2 QA9 M= B (Solar photovoltaic system and component performance parameters)

N2Re FASHE oYl 7 FY 2% A2" A s Wl

C1Z : Voe )

BN
Ay
2
N
U
o2
o2
i3
r>~l
X
X
g
it
L)
2
= 1
_\,L
FU
ﬁ
c0
o
=
Iy

e XF AY ZAANAY /N AU (open—circuit voltage under standard test

conditions)
12 Voe sro)
¥+ A8 ZH(standard test conditions, STC)ol A =3 3k 7iv; <t

FRA/BE NG 2T RE

l

4.2 A% (coefficient)

1) AF-2% A4 (current—-temperature coefficient)

& a) (&9 ¢ AK? [Aoigk], KT [AzD

B 27 2xe] ¢el MEK EE 10)0 e udnd £ g
Afel W

74] e Adzs B, F A 25 2
T Ak SA I gt S oIkl wEk &9t
= &401] TolsoF s8tH, st VAN AT & ARSso .
F 3 AF-LE AT @97t ‘AKTY Ao, A e HE-HE J=

_5’7_



EoHUH §of 28 2010E HFH

MQ'e) gl e £9, mEel 36719 AT S0 YL , 3677
u% Adz dgsel e 449 12747 9¥= da=e] I 349 ¥

2EF0] Y& e AFe go] 2ok
F 4G AR @e leunE ‘9 F=(rradiance)d] WaPe) i),

2) Ag-2%= A (voltage-temperature coefficient)
Z ) (&Y : V-KT [Adizt], KT [(AdzD

Hggud A4 4% Lwel vl MEHIK EE 100 wE 4 A
A

X

DRG-2E Ag s ‘Adig S0l “ddig S okl whEk g vt
g2 xE Ao Fasjof sy, 2= BANT AT FS AHE ok

DAG-LE ASY] @9t VKA ASd, Ao g ‘FE-3HE 3=
Hjg’e] dtrolt). o2 B, RE 36719 AX7 o] Y& o 36707 EF
AEZ dZH] e A9 12717 FE=z dZAFH = 3719 B¥E
2EHo] & ASE A5 Fhe] =

DN AES AdE A=Y s i Uz gow, V)29 sl
0E HEe g4 o

all
)

N
w

3) Ad-d=x A= AF (voltage-irradiance coefficient)

1Z : 6) (&9 : 2ol 8l:)

o

A2 e Ao Ad W E@ In(G/G) ol B FeEAe] BeFEged &4

W kel Wl (Voe1/ Voco)-
4.3 1x1} M22F & (total harmonic distortion)
(£ : THD) (&4] : 2helo] glon, Hg Wi g ‘%' 2 YEi)
o o) }Po] £33

goll i, shadol akw A sEve) AF Wit AT ko] W& R R U]
e} A 12 A W &S o] B hge] A A o

i,
N
e
N
)
ol
1o,
2
]
o,
£l
2
z
ry
5
o
=3
=i
(@)
Qo
j)
2}
Q
[
Q)
It
o
=
<%



HUYUH §oI 2 20104 HF

VZA?

Aad & = —
l

X 100 %

o171 4 ‘A= nab azdel Adg gk (n=2),
A= 7Eve] AR gk

F 1 : [IEV 551-17-06] 3=,

F 2 A2YP &2 G B GEE )G LE s, AAHT BE Sol= MY
EolBE & F Qe g 2R g= Ao F}.

F 3 ‘nEzy Aoy &9 A2 JIS C 896094 &3kt

4.4 1Za L (high frequency noise)

A7) 7714 BAsE AAVA 1E R BHAoR BAEE A Qe
9 E o] AgHE dow U 5 o ANREE 48 474 2%
e b Ao EAw

45 33 ANAH =3 (nominal system power)

(&S] W)
EE £ E2A(S000NA, BFua A2we] A7 BAo] et ga 7518
DAY W A= BFPRA A2 A F,

4.6 23 HYYLH™ MX] X 2% (nominal operating photovoltaic cell
temperature)

2 NOCT) (&% : C)

b dEatel e W EAE 49, AgY A 7hdlopen rack)’el 419

ol
o
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=

1
4 1m-st'el
2 o
A

I
e

FAY AT 800 W-m2- 7] 20°C
71H o2 3|2 )

= 7]+ 374 (standard reference environment, SRE) Z oA & 7]

.L;7H

_;'_]L_
20|

o}
o

M_m.,o

M_m.,o

[%]12 A1 ZH[E, min ]S & VeI

=09
T

d
i

5

} W (overload capability)
P xXHdo] glor, B

o

4.7 T

(&4

ke

: ‘34 F W= (overcurrent capability) o]t

%2

4.8 1103 =} (over-input power)

(&F9 : %, min)

T

o

WE

NI
o

i)
i

ol

;O,._
7A
B

g

LA go] flom, BE WMEE ‘%2 i)

49 =7 H|& (shadow coverage rate)

& :8) (&9

iz
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SYEH g0l 2F 20104 23N

A7\ s RAE AN el A g,
AgE ol A Rl g3 Wol (md),

‘A= AA ool ol (m?).

stn, ‘57t 25 Hol's dd = BEE 429

F:aga Ee v =
Bgol 28R A We) 9 TP 23

o
=}
BB BH BES LS WolSo]
TH3A9 2% Wol's 2@t

410 T2t M5 (short-circuit current)

(1% 1 Ige) (&9 1 A)

54 eesh 24 AEol A R BEA 24 T RAS B A9 gl
Feel A 2ol Bt AR G Wold W AFE HHI Uy i
A% Qe

7 [IEV 195-05-18] #=.

e XF A Y ZANAY &= AF- (short—circuit current under standard test

conditions)
=% I sr0)
%+ AlE 7 (standard test conditions, STC) A 54 @&k A7/ k.

FURA/BEANG 2

l

£,

411 t§7] &4 (standby loss)

(&9 - W)
« =83 =7 %4 7](stand-alone power conditioner)e] 79 : th7] Abg] ol A
=9 2479 FYHEE DC 948 dgolm, 2d7] AAAA anlE = dgolt)
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Efofbutx £0f 22 2010HE %Xt

« AE AAE == %=4d7](grid-connected power conditioner)d] 79 ; th7]
Aol A AE AEomRE A7 =QH= AHoln, A7) AA o)A
2N = A Ho|t

412 57t 7FF A7t (yield)

(@9 TEW S 57 7HE A BE Qo] AR AL aslol o
R AW E BT F2 ST Soke] o AN, et
h-d g 9 AT

Bl vt AAR G A g ) A S 2] AsA 42

[eIREe =1
Z¥ 0w HEaof shs F7HH9l AR

_‘_4

F 157 7bE AP S AZF &% 3t &A7E AA R THE3 oF 3= AP S
ol m| g}

F 2 ‘57 M AV 2R AF £ gk A E oy X| 9] v &2 EE 3o

F 3 : ‘57 715 AZVP& 7] 7H(time period)S YO E A AAE = 7] W&, V&=

717 (referenced time interval)’2 ‘IEC 617249 FAH o] = AS W&,

1) 71 571 715 A7t (reference yield)

& Y,)

WX AE7t 7l 43 Aedbal @ 45, AA = s oo 7 &
dxa 22 A7) dxFs e Zad dx A3k, 71E 57t 7k
A ZHE 715 A& A= (reference irradiance) ‘G ¢ ol tH3F A A ZF(total

irradiation)®] H| & 255 AA4ksic},

F1:UYAR BET VNE AR BT Gl o = 1kW-m™”'E 3L 3131 o] = ‘B4 7|70 9 A4t
Y2 & kW-m™ 2 JEPATE, o] ‘kWh-kW 2 Yehd ‘&2 ol Ux| (57}
F A7 S £AH 0z 2t wEtA Y|E 57t 7HE AL YL ARAA e
712ve] ‘AR dx AP I
F2:'%571 1Y 9% A zPolg ik g}
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2) oJ# o] 57} 7k& A7t (array yield)

Y,)

715 :

2 ooy B AlE 7oA 9] ofE o]

&3
B

El
Rl

A)7ko] .

okt

o 7}&

=
T

3) FF A|2=¥" 57} 715 A3t (final system yield)

Yy)

7=z :

ol
Ho

—

0

NP

@A

= A3ke] @9 = e

o 4 A] (net energy)

ol

s

o] AlAE 1Y Ths Al

5

How 7}

=
=

=7} 7V X 7F (final annual yield)

1 ol gl o] 7}

] ™X] &% (equivalent cell temperature)

FuH

K

St [H

4.13

1 C)

ECT) (&4

(F%:

X
4

o] Folxl ofgle]) M A7}
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1 (sheet resistance)

T
[e)

414 9 H

(49 Q/0)

WS 72 Ay

ol

5]

4,15 914 ME (depth of discharge)

‘%= JERATH

H .o
TE

ul
3l

s

D Abgle] glod, B

: DOD) (&9

j=13
=

(&

416 25 Yo] (module area)

(&) : m?

4 5l o](active area).

T—
L

Ho] (active module area)

g A% 2

2) 28 AA Ho] [E=& FH4] (total module area)
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B FFEA A AA ol

O],Oﬂ-‘e‘
o) 239] Wo'st ‘B Fe] AL ol

ul
©H

1 25 A

Bk

%
AA7E 2R

2

1:°¢

=
T

s g

= Ao

' e

A Wl

et

S

Hhg

417 B85 2% (module temperature)

1 C)

(&S]

418 B E AL (module packing factor)

‘% = UERATH

leo] floH, BE

e

(&S]

To-

419 25 HYH 2% (module surface temperature)

1 C)

(&S]

420 2H35} &A1 (no load loss)

(9 - W)

ol
Y

W
X

i
N

i
=

NI

=)

SRR

U= =

=
T

719l

ool
N
T
il

o

X
mip
110

il

_65_



EXN (discharge 1-V curve)

0
W
J|J

4.22 HIE (conversion factor)

e e ASE vk

—_—

0

B

N

] (mismatch loss)

1) 2E FA3 &4 (module mismatch loss)

ol

BEEETES

Z %

A a2 s)

<
Fa

T

L

AR g3 g2 A7)

o] Ao et}

7[Ry

I
o
L
4
ox

T

ok

o)
T
N

N

'S 7 AE AaAe] I-V &4 zbo)” W] Azt

A&7 A2 IS C 8960’ A Q1833 th.

4
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ofo

2) 2 g BAZ &4 (inverter mismatch loss)

(49 - W, =& xHdo] gl B&E ‘9’2 JeEAT)
=3 Z47](power conditioner)7} H o] &2 Ho Ao Atolu} AFo= e
dE detolvk AFollA s2tatal e u A7+ =3 &4,

424 BXA MA 717t (assumed non-sunshine period)

71 A AA7E e F5HE HddEd AAagoA, Ax"S AAS o et
WAl @71 witell A&l o] o] FolA A f=vhal A s 71t

]:2zd Al AR Ao B R AP BF
20 BFFRAAN2Y AANA DAY FAA §F AN ‘9A 7 Fo'e)
$FL J1F0R ABTE A9 AN2T S84 e B2 24 B9
e oz WESHE B9 Utk

4.25 H35} (load)

7] ol

5-<ll

A=

e

e}
o
s A

A

o7 el el WEAA 0], d3te] Fhe) A
€

o
2l

(g

=
o

1) ¥3} A3 (load power)

Clz: p) (49 : W)

FFEA AN aF e mRE Fofol FaEe Aoy, ek Aol Fak e

o]t}

Emg

A=I5I-VW

2) -3} A5 (load current)

Cl&: 1) (29 @ A)
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m
==
o2
ol
n
r
ofo
ke
o
olo
N
o
@]
ri
|.|-|
b
of
=]

P A 29 0 2R oo

ol

THE A
3) ¥3} A<t (load voltage)
ClZ: 1) @H V)

B &

ol

W AJagl o2 Y Fohe] dabel] FaE s At

3} (negative load)

=
2
N
e
1

AT Zo A B u), 235l & FejEA BH A|Au o2 RE (Fald)
A7) AR 7F Al HAEH e A Al Ao 2 Se7= A,

o}

=

426 28 N [E

rir
[N

i X3 (shunt resistance)

(@9 : 2

oG B FFLA HA e} HHEHE AAH o AdntaL Mg sk AR e, AA 9
g dd dAoM = 72 AF= 3 &45 ekt S5 A% 52 39
wowd A4 FAd e @A, EF Aol FopAH W a&>
ozt

427 B42LE (non-uniformity)

(29 - Zpdo] glor, BE HEE ‘%' 2 Yetdh

gt A Fo A BEo RAA = JAFF] A e &, B9
ok (213 B, solar simulator) A} ZEo] A3k A%

21 RFAEE A QA 4T 24 4% Ao @ A2 @ Aol g 24 BE
Al g3t A2 %2 HE A0 o] ANGT
F 21 2R Aa A A 34 27 A% B HolE B BFFAY A FH(est

plane)’o] B X 31, BEo| XA ‘HIE Hol'7l E & )
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EfofYrd gof B8 20104 AEM

4.28 M3 (linearity)

get AR P A o) A% Wit 2L AU SR ge 3 W o3
S 4% Mo A= gho] M PARNE Wolx = Wle)

F 1 B APAEE A 71&7) e @ 4 she BF WA (normalized standard
deviation)’ FE|Z YEI AT

T 2 BT A BE, R AR A sk 4 2E% 2A AR
ZANA e L= AL 2t e 2A0A Y 5oz MEdl g =
12 AN S ol 8t 97t Bk AP B E A HeolH HE o83t
74 2 g A AL S £3hF o2 AR, TS E dHolE HE WA

oL,

4.29 ¥ H] (performance ratio)

(712 : Rp) (&9 : AHdo] glen, B3 YiEg ‘%' 2 YEY)

F 1 LA A= S B PR ool 2%, dxF] ELAE &8
R A EFFTH AlAE A 249 v EEA oy a7 wE e Y.
F 2 ‘AeHE 1E 7|E 571 7HE Al X (reference yield) ol t ‘HF A28 57}

7V& A ZH(final system yield)'¢] H| &2 2H AAgt) ‘571 7Hs Al ZH(yield) &,
430 24 (losses)
(G9 W, T 28 AgANAE kWh'7F @8 AH&-dth
7o B8-S WA Retar flolAle Aoy oA

o g 7

-

=
=]

ol
it

F : [IEV 151-15-26] &=,
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g0l B2 20104 %3

1) 7233 &4 (normalized losses)
(&8 T kW 723

T =

w92 ALgHeh)

2A1e A

A2 g A7
Uetdth B3 31F (1415 992 3t ALtetH, oA

A A 2go] A o] U] £ L

%ﬂﬂ o2 7hEdfof sh= 7|1t

4o AX = ‘kWh-kW Y &=

AL ‘h-dVE

ERLMIELE

A ZH(yield)'e) xFo] 22 AAbae},

2 : ‘normalization’ @] A< 7} FF Loj= ‘ERE o), 3x}loiel ‘FFHIF = ©o)

F1:74% &0 1E S E
=
22Qlt},
2) o]dlo] 85 &4 (array capture loss)

ClE L) (B9 1 BF 14S G2 ALlsie, o] &

of #llo] ol A A5}

oj o]

A (soiling)’

[e] = L
TA3+E &2 (normalized loss). ©<=3] o] @ o]

£ (array capture loss)’ &

A$E b dVE AEED

NUA 4 W] A7) B A 2E
&g dt

‘712 57} 7} A ZH(reference yield)' &

571 745 A1ZH(PV array yield)'¢] xpo] wj & A7t} o]gj
243 &4 (mismatch loss)’, ‘83 <=2 (conversion loss)’, &I

s el A1,

3) 9 #x] &4 (balance of system losses, BOS losses)

(7]§ LBOS)
e ofgdld A Bl A A| A~EIS- GEAl 6= W X (balance of system,
BOS)®] oUix] 424 wlie] A7) A sk £aolw, the 40w thebit,

‘FH AA(BOS) &4,
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‘1_77BOS,E ‘BOS _‘é—_%,
Y ST 19 eldel TbE AR
431 AHIEY 2oL (spectral responsivity)

(15 S()] (&9 : A-W?)
= wpge] wel 24 4% 9 AHE we AR WEE gde] g5 el 4.

% ‘S Y X (responsivity) thAlel & F(response)’ ©] T2 = AL-&-FH 1,
SHE7) v 2 &ojo|t},

N
o

F 2 B E3 EF FEolgE Dol AFEHY, ‘RS BEFE &7 ol &4
£ol9 AR o] B g TsdtH AHE-sHA| & A o] F

F 3 oy kARl A B, ‘AFEY 3HY SHS WA ‘AFEY 3
to]8’E o] &3l = &= A% Hto] ZHalA = e A A8 oF gt
TeEE uhe aAe) AfEY £F ol Holk Wt A4S WA s Al
el o).

F 4 A A2F9EFY L(relative spectral response)’o]@ £o]d] 3 Y NFe=
‘A) ~AEY L (absolute spectral response)’ o]#tE £ & o|u}F ALL3E

AF7F dRey, HZols AY ARESHA &=

1) 537 92450 Q= A4 9 A ~2HEH L9 (relative spectral
response under load)

[715 1 Sy(W)q] (9] 1 ZFe] 9l

a7k AAso] g 2N Ahel S-S Hol I ST S TR Fu
FASS ~AEY S F5o} A 2ANA Y ) 2 =Y 9 e
o] F3reh.

SV ()‘)rel = SV ()\)/SV ()‘)max

2) F37F dAH = 2N ~2HEH S (spectral response under load)

[715 1 §y(W)]
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o

s
]

(relative spectral response)
: el 99)

SNl (24

[7]1% :

Eis

= normalize)

(E2

5}

TR Fu it

el

S(N) [ 8(N) max
A3t @2} (spectral response mismatch error)

S()‘)rel

Gol 4] 91419 245} 717

7o) A

<

A=

o
“

L
a

$27]
_72_

L TE ] Aoz et

g AFF 9] Q42 IS C 896014 <1833t

=

F A= <Y

Z}(spectral mismatch error)#}il
29 3
: kWh)

F o

O

(39 : J, 284 2% ‘kWh'ZE Yepdh)

o % A|2" A8 AEF (total system input energy)
(&4

432 ANAHEl &3 o{X] (system output energy)



EA,T+ EBU,T+ EFUN,T+ EFSN,T

Ein,T =

in,7 -

¢ y
‘EA,T s

1714

(back-up) A==,

= A

3
EBU,T

] (total system output

energy)

o] Aoz e

: kWh)

(9]

Eser= B+ Byt E1sn

4.33 A|712 (hour rate)

w7k ] Al7ko] t'

=
=

o o]

oyl
)

X

(e}

7} A (test & assessment conditions)

x:

434 \¥
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1)

2)

3)

4)

5)

8ol 28 20101E AW

DR EREE A A E-H Y ‘:HE—']"] z=
7|2 (ambient temperature)’, ‘2FEH F
Z|4*(air mass index, AM) o]t}

A& ‘d=x A =(rradiance), ‘F2
_]

spectral distribution)’, ‘t7] A%

oX
~

A4 [AN&8] =7 (acceptance test conditions)

(2% : ATC)

o

FH A 22k 28 A4 (power rating)dll tEA, A= A= T4
L (specified ambient temperature)?} 227 A X EH o] Q= ZAAFH A
=238t ZA} X (in-plane irradiance) % 7] A9 E 59

ob=ol= 7lEol He A =4,

S

iz e N2
PN
oX, |

A (test conditions)

>
i)
N

A

$A %7 (operating conditions)

FHAEA 247t Theehe 5, s 24,

=

olo] A8 %7 (optional test conditions)

= a2 54
T 2Ee

W A9
i Qoo W 79 Lw AY 24,
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6) 5 74 X7 (standard operating conditions)

olglold el dx ZAw= 7% kel ‘1,000 W-m™ o] i, ¥jgd i Axt 1y
LrE= A HUgSdbd Ax 43 HZ &% (nominal operating photovoltaic

H
cell temperature, NOCT) o], ~9EH AL ‘fi7] AF X+ 152 27,

435 otd EY HHY [E= oM EXY] (safe extra-low voltage)

[EC TC 6404 Aolgt o]z ot A AU (safe low voltage)S & v s, 134
Fof7F A7) A9 A¥8S 2] FrF HAAY 2 A AEH [dr]jHow
2o 9= A H e (extra-low voltage) A]~EL 23},

%A F AAW Ae, 4 SASELY)E 130V o] sfolch.

4.36 ofdlo] 7|9& [E= EAY oUX] o]&8&] (fraction of total system input
energy contributed by photovoltaic array)

3 Axw Y Ae A Bggnd ode] o] AX et wE. e

Aoz et

EAT
FA’T N Ein,‘r
o] 71 4 ‘Fy T ol#Ele] 7o g,

‘EA,T,—E‘ o}gﬂo] %E":l] X E'El] (kWh)
=]

‘B = 238 A~ 18 A= (KWh).

injT - ©

rLllo
2L
£

=

rr
o

3 7172 et
CECE e

N N

JIS C 8960’14 183 R T}

rlo

\\
2 3
=)
L
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EfOfUIH 20| B2 2010HE AIF

4.37 AX7 (reverse power flow)

g7t

Lo

A A E2RE AY AlTor Serke 99 55
F ‘9% (backfeed) ol E dHA Ut} A/ EH A F=E
4.38 oYX (energy)
(29] : J, A7) B AQo e BAF O ‘kWh'7} 22t}
¢ A2l Al(physical system)7} €& 3 = A= 4.
[IEV 111-13-29]

« B]%3FetA o =] (photovoltaic energy)

ool 74 847t obd Ao RRE FHEHE A7 oyA = A9l sta,
B g Al AR ol Rt B E = 7] oy A

(49 : Ah Wh)
2 Bl Foll A7 A AAel ok = Astel FE= AuAe] Pae=,
BE A7IZF Bad vhgol SAA A A ¢ s AVEe onen

DO
N’
(v
N
ot
o
]
0]
2]
=3
)
o,
(@]
o
o)
o
(@]
=
<
N’

3) A)&H o]&E (capacity factor)

1% : L) (B9 : Ago] glow, BE Do} W' g& 44 sBe
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&9 Aoz vehd.

NHA(Wep)' el HIE. t

o]&&

< HEl
=

Al z~Elol &9 (kWh),

(kWh),

W
N

N

rvze)

S

SEEE

‘PO,E‘

ST

X2 o] 8879 FeAL JIS C 8960 A o1&

=
T

4) o]glo] &3 (array capacity)

&9 W)

r
N
JJJ

X
G

o]
T

2o

of g o] ol A

Fd

e

=)

o

5 AZA £ (rated capacity)

(29 : Ah, == Wh)
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EfofYrd gof B 2010HE A%

4.40 XA €HH (self-discharge)

A7) A% AA[F4A oA W59 gtek vkg wj ol A7]= 7HE &3] &4

1: A7) 3 e ‘A7 3’ olgha e gy, A8 BFE G018l ‘AA| HH'& 2
ARo] &},

2 ‘A4 A E(self discharge rate) & FHX¢ WA =2 o Fo
ZAagd 4 FA ZHY "o nlojt. ¢HAgd ‘AEF & Ciol
Z2AFA A 7)17H0Y) S A Z7A6] Bx|F thSd Yo &

o, ‘ZA HAEL TS 2

C,—C
AR HRAE = — <100 (%/9)
1

3 ZA AL’ F AL ‘JIS C 8960’9l A 918313t}

441 F& UZ [E= 2 95 @] (immunity)

CEEE L

;}(jl

lo

}

2 9% 2Fape] Yol g @A,

rlr
o

off

442 T2 oix} MY [F= o &2 HQY] (conducted emission disturbance

voltage)

(&$] : dB-uV)

=9 A7) A FAStE 239 FL(higher harmonic noise) Aol 4-=9
22 gy = 9k

443 T W71 ZE (radiated emission disturbance field strength)

o A7)0 A BAS= 11%F39 #8-(higher harmonic noise)o] Z& 7] =}A| <}
AAe] A, WA E o] 9] F7He] JEFE v X =

CHIRE 2R ey A7 AR, BAF S AV AR, ‘1Fe Fe A%
AL 5ol ®ol 2.
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4.44 [Efg3dtd MX]Q]] Wi WX (current density [of photovoltaic cell])
Clz:J) (@9 : A-ecm?®)

FFEH AA e 29 ARFE HFFTA A Hol(WA Hold R HoD=

445 Mg5-HMA EM (current-voltage characteristic)

1& : I-V) [BAA : I=F(V)]

F 1 : IEC/ISO #ACAE AL 7152 ‘U'E Brlsz oy, A7 ##
AFAAME V'E 7|52 At . B3 wabA e g3 Ed
AFANME ‘V'E AY 7135, AF/-AY EHL 7I=est= de I-V'E
AR&3ta At

F 2 olug AFANAE AF-AY §A 7IZE IVE AT, a2y ‘IvV'E 2v
A AAANA L2 ;T = J7] "ol [-VEHE g XojA &E.

4.46 MXt7] 7Hd (electromagnetic interference)

(¢ : EMD

[IEV 161-01-06]
4.47 [EfYZEH™] H®X] Yo] (cell area)

(&9 : m?
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Bl A4 A Hold A=A FAss FEd34A] Wol. HAdE
Hbaud AxoA R wolsol HA Holsh £ & Hol(WA ol - AF
HoD® Uiro] ME F&v # Wal A8 we Telol Agddld. 2
e A wh BgFEd AAY A3 G Pu A4 FHoE
M 58S A BASY] 915te] the el Wolo] i Helst mgHen,
olsh & Wol FoE mEd Agat 29w At

(Bl ) AAelM S flste] Bl HAME Wolkgo|ns AAT

ol

Yol's R TA Aol AA goldA ‘B Wupa’o] Ax e
229 Yolg Agdd R Bk,

N
Ho
fols
29
x

F 2 'FE AX gol'e olutm ‘AXA| /T Hol(cell aperture area)’#iE 3},
F 3 : olF ‘FF FA} Yol(effective irradiated area)'@= TE ARHT}
F 4 JFY yFFLA "X A MR AS5S 2sE FES JMEln 7484

BRa 9g ukA & ujo YolE ‘A FA} Y o](designated illumination
area) B3 H2E A% glot, ‘FA Hol'sh e Aidelnh

2) [Hg3FAA] AR AA Yol [E= FHF] (total cell area)
kg AR A o F Jpg R A= Hol.
F 1 "EGdd AX] ‘AA Yol'd+e ‘F% 39X (metalization line)' = E3H T}
F 2 HEFEA AR S HAFE Afole WA Heol'gE AEstE A9
u}g2 3}t
4.48 [EfgZdtd] ™X] HE 2% (cell junction temperature)

AZ: T) (@9 : C)

A 7] (thermal sensor)E& AA|o] AEAZI|AY /W At

A=A Axk(thermal balance calculation) W o2 3k ef okt A x| Hs9o
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e og} e wyom T A% LEE Wo gAEE Wel 2 v
Aol 7k A et

449 HA (rated)

B Fagibd Al 2="lolu 4 840 543 EAS YE & Al (specification) &2
g317] 9t 4o gro =, A" dAe] 7 2o disiA AA g,

F : [IEV 151-16-08] =,

1) A2 53} (rated load)

e 2
o2
ke
rr
>,
[»
juiti}
o
-
ox,
Q‘L
rr
b~
N
W
-z
]
o,
o
i
il
Jn
filo
11t
[-4 ]
ol
rr
Kn)

ko

b ot
ol H-Ez
2

>~

>

W)

ﬂd
rr
2
)
By =
-z
ol
ol

2) AA A 2" &9 (rated system power)

F 1 2U/EF 94 20 A=,
F 2034 Rea Azt AT A3 N9 29 W ¥ 22 Bad
F3: 599 gFPeA A2HNA Ux 2L QAR @} 8, FAA%L

A7kate] N@AE Ak,

3) A A% A7t (rated sun-hours)
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B

+ 2

P 7)1E 9EF G =1kWh-m o}
‘kWh-m?' 2 Jehid 2
w3 X7t 2t

i

4) 37 AF (rated current)

P IR) (B9t A)

=z

of

5) 374 Z7 (rated condition)

A Z A7 A

6) 373 &% (rated capacity)

7) A7 A< (rated voltage)

TR) (&5 V)

1% :

ol

& (rated power)

!

D Pp) (B W)

1z

of
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& (rated efficiency)

od

‘%’ = YEHTH)

H o
B

5

: Aglo] glow, v

(&S]

;&

o
Hin
il

|

—_
110

o

10) 5 A1 7oA 9 A &9 (rated power at STC)

(71Z @ Pgro) (F9 = W)

o = o

—

ZASTO).

k53
=]

= A

22

iy

4% AF Yk

X e AA &4 (rated power at SOC)

Pgoo) (29 1 W)

715 :

A A Alzsle] Ui 17 9.

-
g

o

N
B

450 HHEYA &M (fixed voltage operation)

3} e

oF
=]

or
H

W ok,

T
-

3t

HAI Al o]

5]

0

7 1(constant voltage control or operation)’ ¢] &1 % 3t}

o

} (series resistance)

T
o

451 Nd A

(29 : Q)
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ol 24 ¢]

5}

kel

A]

T
| .

].

)

A2 dd¥ o] glvtal 7HA

Al &
A

N

4] 42 (Ohmic contact)?} o}

J

bol AA™ WHe F&2 Yo}

[}

7] 3

T
| .

(s

grel mBa

-
LY

Hho 2 1}

=

=

bol
Ml 100 %

8

4 whe

a5

1o wkat

a5

pra

o
4,52 X5 T H]& (DC ripple factor)

AR AR

A]

s
ﬁo
o
I

e

X

A}

}

9]
84

bogtell %

A=Y

k<]

e

=

=

=

9
8l

47 ghololof 3

o

) .

F AT @

=

P

AR A el Be AL, FA AR AU A
AR e AR Aol W& A 2.

T 1

ST

Eidag

%E(ripple factor) o]l x

AR A uE’Y FAL JIS C 89604 2l&

‘ual)
i}

2; 342 HE'e

3

N N

=2

M7 A3 (total design factor)

i:

L)
o

453 F

.
file)

A

oo

N
BA

|

-

sk A

sle] A A=

[}
A = A T

3

o wirel Abg
2 o] Fojxit}.

s

<
o

o

e

_84_

2~ T
T =

ofe] 7kA BA Al



ok

ZEEIREE

%’:.

AY

317] wjiFol| A8 EAIET. My H4e ¥dL JIS C 89609 AL

ag= dE

°

&3

1290 @o| o] &H™, A ASFo] o2& HFES 5A
o

o

DT AA A B A Ad2 T2 d2AA H

T .

« 153 EA A% (shading factor)

=

T
B

g

X

&/

X
G

A o] o
=°] A=

S

9]

4 A

of A% B

PN
T

A A

4 AFe st

sk K

7%

—_L
L

ol

PN
T

} B3 B3 A4 (load matching factor)
AA A

T

©

-

H

)

=9

u}

l

1 3}ol

==
o] Ao YET

o Ao e,
5
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A~

T

Puc

HG,a
x5 Hek,
5

A4

LIS

T
| .

°

]

]_

(e]

[}

LR

o <7

=
=

HG,a
A~
T

KHD

¢ PHG ,
AA Al
o] w3z}

5?}3—

e 2% WA A (cell temperature factor)
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1+ aPmaxx(TCR_TS)

‘Kpr© &% B4 A4,

Ter=Tr+ATcg

KPT

1714

o

2)

=
=

]

Fib 9luE e
o Ao e,

°©

[e)

oM e 2% (257).

ol

2~

-
g

BA A9 s I 24 7](DC conditioner) %

A A

o] Ao e,

1

1
°

)
T«

-

E'npo

7
- E\\o
INO EINI
A
Nppo — Eppy

—_L
L

—_L
L

[e)

°l

& (inverter effective energy efficiency)
o

P
PN
T

2
-

W3y A& &8 (DC/DC converter effective energy efficiency)

A A
el vl
AA A

6};—
6\:]]_

=
o

=
°©

__Q_“_
._Q_“_

~
B
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o 274%] 7]9d& (battery contribution ratio)

N
)

1} ool

Sl 2% B A% 6

a7 A

.
=%

o) Aoz e

[e)

=

A o
=,

2]

&
L

BA A
Z] £-3](bypass)

4

&
Qs

_ EBi
TBA EBi+EBD
=

« 88 1A BA A (efficiency deviation factor)

3 &g

BB
o

[e;

)
s

oF

il
all

—_
110

o Whabsh Fate] we

Sl

)

|
2=

’

W5

-

|

.
110

ruze)

el
Plo

-
olm

73X st BA A

- ¢
T

JOERR

=
T

454 F1f g3 HAY (maximum input voltage)

(g9 : V)

o 4 &2 24 7](power conditioner)2] # tj

e

Nd

e

X
o

oy

ruzel

H(Voo) 3 £t
— 8’7 —

A ofzole] 7

1

(e]

Praxs Py ET PpolBHalk o) (9] 0 W)

4,55 Z] &3 (maximum power)

Helol, B
7135 :



ENOFZErM g0 B 2010WE XFM

HA o) =4 Hd(maximum power point)ol| 4] A EH = &4,

1) g &8 ZA} &= A5 (maximum power irradiance coefficient)

(1% 1 x) (9] - 2k o] 8l5)

AL )] Ak B Gt In(Gy/ Gy)'Sl B e B 24 Ao

Z8 U (Ppgr/ Pryo)® M. =, & Abol ] Hld] Alg=o] ),

2)

e

J &8 2% A4 (maximum power temperature coefficient)

(1% 1) (&9 WK Zdigk, K7 4z

B Aol A wel Sx WE e Aol FYe) WE
F 1 Ags AR, BE AT
F 2 AHEAE 374 B9le] AT ik e Aolol f9slof s, Lrhe

BAN e ARG ALSaok Bk,
3) ¥ &8 AHF (maximum power current)

C1Z ¢ Do) (B9 1 A)

A &9 27404 2= AR/, S, A Y- A2 AFol.
4) AU =9 A Y (maximum power voltage)

(712 ¢ Vopay (FH 2 V)

Ho =9 £AdAM e =2 A =, A = HolA Y Aol
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5 At 834 (maximum power point)

: MPP)

K

)

Eht
el
ol

N

X

=
)

X
)

o

kel Ao d7] =4

-z =
-~ T 4,

7}t =]

6) A =83 F=%F (maximum power point tracking)

: MPPT)

Ul

(&

& Aol A

ol s} 717}

i

il 4 of o]

S

A5 oz wet

ot

]

Aol WA

T
T

5

ol 7t =7

%9

& (maximum power under standard test

=
=

7) BF ANd 24949 A

conditions)

Ao Ao

e

T

oF

s+ A8 ZZ(standard test conditions, STC)el| A Ej
=

B

8) B+ AN ZANA9 Y &8 AY (maximum power voltage under standard

test conditions)

(e]

= Al =ASTO) A H

22
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EoHUH §of 28 2010E HFH

9) ¥ 4 ZAoA 9 Hd =3 (maximum power under standard operating
conditions)

¥ 4 Z7(standard operating conditions, SOC)ol| A B &34 A=}

F (R ofgo)) AE Ay Eolgtak ) ‘2 BE A 2W FE

10) ¥F &4 274449 Hd 28 AY (maximum power voltage under
standard operating conditions)

4,56 [&3] (AC output power factor)

(%9 %
=99 fra A9¥ FaE A9 vE uy 93 #dHsiA 2RV
s)g A

(
(reactive power, wattless power) Z& 80|77} Wo] Xol1 glom H&
o Az AL = Agolu Fi AH¥E &% L2 (inductance) T A %
(capacitance) o] Aoty AFo] At xpol7l A AARE Ao
stA] Zshes dHolth o]& Abololl= ‘BRI Y = f& AY + 74

o] BAZY T

[e)
=
, apparent power), & ¥ (active power, real power), ¥ &
) &
Al

L N oo L 2 R
g8 Q9 o W m _1&{ =il

457 $H& (state of charge)

(@] : o] glon], BE MEE ‘%S ehich

A 49 3Ae) 47 §

ol

o
o

o H2(AE) & vl &
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o BB =74 AH (partial state of charge)

(2 : PSOC) (&9 : Ado] glod, vE WS ‘¢’ 2 et

A7l A% AA7E 8] SAEA 2 A 7= .

272 A EF'S e EH XF 2olH, FE Y H Y
(diode quality factor)’ol] w} &2t}

&

4 A’ ‘Holet AT AF
[e]

4.60 EfF o iX] 9]&E& (dependency on solar energy)

(1Z @ Dp) (B9 @ 2] flon, BE ‘Doly "d's Z2 dA 7|7 A=
WEE ‘%2 JEFATH

i
Bao] oUA AL 7H B AT, BFPRA EY A7 gl
ol Ze A/ (W) & I ghol UlE BYPBA 2 A/ H(Wp)e] W&

4.61 a& (efficiency)

(1& @ ‘g 7k e 29t (&9 : 2do)
717k
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EH OOF

o

i 8ol 2.8 2010WE HFH

F R BrHE AL BARoR Aade] wEolye] T4 84 At
A, ol¥x E Aate Foldh

Fa dyA a8 FAste HHY ot HAAE oy dxFe e
AE AAY A"l E Y dx A% AE FA(LEx Fes 74
AZHE FAISE )2 /e 3 ZF 7k 2l (weight factor or weighting
factor)¢} olo] sl &8 47|19 FiE Fol 285 w3 A9 go=
FAE = F-E=Y AdEe] vlola, SAAE 7 598 A &2HoA = A
71zke] Fal FEREHE gk 7t 7k A9 o]o tEdte =Y 279
Fa Fol 258 w3 A Fo= HAHE =8 d9FY Hlojth

F U Ha HE 28 4 ‘&Y F8 &S (power level efficiency)' ¥ i3
A9 ‘dx F= A4 FA(regional irradiance duration curve)’ o] w2}
gE8x= ‘28 558 715 AlS(power level related weighting coefficient)' &
T As Gt 7@k BT A"l ‘AY A 2E AN=FE #AE
‘FHE’Y A5 TrF A= ‘53 AE F(load duration curve)' ol wzt

webich

2) &3 && (collection efficiency)

B A4 s2e] get el Aol arEE gae] ol g
o Hr Fvet A% Fo Hg

3) B8 X3 &8 (partial load efficiency)

4) & g8 (partial efficiency)

Newg TS 84 F9 St 34 £ olstel el FAsn



5) A|2¥" && (system efficiency)

P akge] glen, BE ‘Elolu d'd e AdF 7|7k

773P) (]1:_]"?4

715 :

‘%= HERAT

24, 44 7]

o
=

2 o L) A (Wep)e] ]

=
=

])\Eﬂ
—

wA

Wép / (QASP'AP)

TNsp

Alz=g =Y | A (D),

T
T

3 )
Wep

6) oJd o] && (array efficiency)

oleolel A awle] G 7} A7) oA =

T

oF

Bl

7) 78 oYU A & (effective energy efficiency)

8) 1 E] && (inverter efficiency)
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ll
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(@]
3
l
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(@]
s
oL
do
2,
>
£
dlo
Lo
o
L
(o
ll
-
QE
rlr
o
o
)

A =
o WA AAFC)'E TR deozt YA ARG B

o

T8} (Co/C)X100(%)'E ‘“H71%F a8'Z dit,
F 2 ‘AVFEF &89 HFoAHL JIS C 8960’4 <183t

10) A8 && (power efficiency)

A7 SHAI7] AL

ra 99 dH(active input power)el thet Fa =¥ = (effective output

power)2] H|E&.
11) A8¥=¥F &8 (watt-hour efficiency)

(7]i : nWh)
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il

UINY Vdav/ Vcav

Nwn =1Ly Ty Vdav/ (Ic' T: Vcav)

ﬁo

T
) Y

Azre] Ak Thge] At

}(final discharge voltage)’ ol o

_‘ﬁL

on
&
e
m.o
No
N -
Y
B 5
" go
o

oo

s, 2]

yHow

O H
L

3 2

2 A7 a8

=
T

12) AA &-& (rated efficiency)

Z71 STCSl 1%

= A

j2s

R

‘AA X3 F&(rated load efficiency)'o] 2t
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13)

14)

M ol 2. 2010HE HFH

Z3 AN 2~" &8 (overall system efficiency)
1z : 77tot)

A 2®lo] 7HA AL Y& B 7] ¥Y(electricity source)S ¥ §eh= A A

SECCE 3

Fw Ao oliA EEEA, Feh) F14 Eb ABoR ud AU
ofelolst mz Aol A we AHLFoR i grolth. thge] Aoz
Lhebaict,
(&G4 : %)
_ EL,T+ETSN,T_EFSN,T+ETUN,T_EFUN,T
780s EytEyy,,

0217]}‘1 ‘ﬂBOS"Lf_‘T BOS :é‘.%,
B = REE v A

B, HAAZ W o A2

L)
off

N N
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15)

16)

17)

18)

ofo

=2 a8 (charging efficiency)

A 71 % (ampere—hour) E&< 712]7]= AUk el Sojo|n, gy 20|
ot oA A Fx9 A FH(watt-hour) &5

Bjokgabd W3l &8 (PV conversion efficiency)

Bokgubd Axle] Holol % X5 Al¥ ZZ7(standard test conditions,
STOR! 7 AE Ald oA FAHS JAF ZAF AEE H3 A F, AApo
AALE = Ay d st o eggitd &4

P o]do] &8 (mean array efficiency)

(7]§- : nAmean)

Bz ojglole] B EEE ofdole] X EEEA, ool &
A=as oldo] ol We Az oldol Yol Fow i golth.

F1: B ojdle] T&'e AA oldle] T&'F Hwse Aol vﬂas}v}

F2: 44 183 97 189 Aot toleE, AN, 5Y BUA Fo
A% £43} 718 FFEA A 2do] ABHE B A7) £4L
o v gt

=

a8 Fx} (efficiency tolerance)

(&9 @ 2ol glon, BE NEE ‘P2 YEdH)

_9’7_
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EfOfUH 20 28 20101 215
e AZ 717] (Measurement devices)

5.1 12 A% 2o MY AKX (AC utility power simulator)

A% AT A% T34, 94 phase), Lx7 AW &, AN

Jojz MAste] mela 4 ol wE A FA.

o
=

ol

U
N
i)
>
o)

r
J
o

191 (monochromatic light source)

F1:'2¥9EY] 9 SA e BE ‘NeT713,200K 0] tFE AP g FEI=
2] 275 (tungsten halogen lamp)’©] A&t} =245

‘a‘% b= ] A% LY ol
%

2
5.3 EAM| (radiometer)

Ao] mol A7) = Az AEE 4G A2 BE A7 2
BAAE ol gete] mA el

[IEV 845-05-06]

F . BAMAIE BE 9 oEA 0] glE ‘AT (EE €42, thermocouple)' o] Y
< 7] 1| (thermopile)’ & o] Fo] ] ‘7= 7]7](thermal instrument)’°]‘:]'
QAW = A7 dolgoly, EAZIYuE ‘A g 3t AT o,

BT FAjolnm 2] g Ho] Fh

1) FHH dZ2A [E= AL ZA ] (pyranometer)

22474 o 72 43 (horizontal plane)°] =3l AU =x 7%= (global irradiance)
S ALgel= HAM.
F 1 ‘Hd A=A’ 712 1.9 (shade ring)’' Y 7} $(shade disk)'& &7

Abg-ata ‘Abg A% % (diffuse irradiance)’ SR = ARE 5 ).
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W do O N T oz T N e .m0 S B 02 o
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X P e oF | R ! Ll]]mm o _ﬂ_Jumdl
o 5 X B — ]ﬁdﬂAﬁq = s
> B Bl oA AR o mm oM mR o .5 0 Ay XS

W R o o el SRR S o g K
o] M 9 o o o T R oo num.mbl ~ mho%:_o
2RI ol Y = Moreps &0 00 Ny
LTS T 1| B WMoy = T = oom s ° H 5 °O W o x
15 y i F TREE N H @ ST g
TEL T % v o5 2 T PR w T ww
Ted® % L wE S Aﬁﬂﬁ?%mﬁmﬂ X W T g
X Eis g = ~ % i = - R
N b K o = R wj
ey g M g X oo w Py S om ro A b o
T a®™&mw S g X0 r T X OE S o W T =gy
Mﬁﬂ%% TN § F®gp 7 WwFET =T AN - RO <
BEDET S T T®x 3 - Ry w3 o % do
DI P S S E | s R 0= g oW £ WM E w9 M
SIS Q = = W o= W .9 ~ BN 7o = — v )
T oM B Z 2 T T AN R SRR CE 5 THEFE gy
Mg H = S T B = ORI ~ P W Z = W%
Y — ? w 5= Ewm N O s o %)
dTET T TR & Max g x50 N Ty & Fgwn g
mwel x o S T ..z 2 EPENER Mw g & o M
PEES 5 st oz sfc § fyroiTr 3R om J9%<
FeAe m o ¥ oagr M SLE¥ELwg B B opoadT
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EYUH §of 28 20101 HFH

AR A0 54 AU A2 AP Fol gL AL FAO A
%

O o =2l
(Xenon lamp)e|Y &< 2135 S(metal halide lamp)¥ & WA S ol

stz 7 % (halogen lamp), E=+= EL% t}o] @ =(light emitting diode, LED)Z

ARGEHH, W] AR Al BAS AR o AR 29 A= Asow ST

= ‘solar simulator’e] W-&3t= FEILERE ‘B HEF A ol Q1F HY o] Ut
OlF HFL '80d ] 2RE HE ‘5}%%& AR AT FAHNA ‘solar simulator ol
33t 22 Aoy dutd o=+ AFIHEE 71 717] wWEo B3
Hoke] EF ROl ‘B HYF Aol © AFsH.

1) "lol8 & A7 (data acquisition time)

A B4 A AR Qe gloje e Syeh= AelE AT

2 v H [¢]

LIS

4

T

U= A] ‘2R 715 oF gt

T

N
ko)

Jo18] =3l del= AZFE W7-A volg R’ ol m} @A, A4

>

12
F2: 493 2o UYPAe Aol Hole £4 AL @ M HPos 2HE

dlolg 9 ‘A% AZF3 A7 ot

2) "lo|g = A|Zt (data sampling time)

gite] dlolH #(data set ; A 2%, A, AF)S S Al Ao,

A 549 A5, Hloly F= A|7F o = 1/t X Y (analog/digital, A/D)
H3l7]o) o3 A4 H). o538t T4 Al2E(multiplexed system)2] 7 $-oll =
to] 8 F%+&(data sampling rate)< t5 3} S41& (multiplexing rate)@} 2T}
o8 F& A7 AI7F4 ok A (temporal stability)S 3 7}sh=d] #-8-3)t}.

F : Z} ‘dlo|H #H(data point)’ oA ‘I = ZF(transient oscillation)’ 2.2 13k ‘A 7+
Aol A 4= Q17] dFo oy FE&'2 ‘Ho|y % AlAH®l(data acquisition

system)’ 3%t A 7} Ao}
3)AGY 2o HIFYd (B H2y 2o ¥4 ] (pulse type solar simulator)

S HAA TR oA e HolS HFUFHA
o] ¥l Al+= o}= s (long-arc xenon

lamp)’ @} & A F<A(flashed light source) & AF&slE 29 BlUS34.
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EHOJZEIX R0 B2 S 2010HE X EDt

4) ~¥ EH H9 (spectral range)

7] A2 1.5 ddx 2A(AM1.5Global)Y W] 715 EjFgo] ~HEZ AL
TEC 60904-3'cl 778 = o] dtt. 5o FdS H7lsh7] ¢ste] [EC =
g3l 9o+ 33 W97 400nmell A 1,100nm = A 3HE o). thg-ol Hol+=

¥ 5-1>3 Zo] AFEHE 3 HAE 67 o= yrar, ZF 32 A Akel
AA AP A A3l A e H&S 7)o s ofsht.

>

-

<X ; 5-1> IEC 60904-3° #3€ 7I¥ Adx 2HAER =4 (Global
reference solar spectral irradiance distribution in IEC 60904-3)

. 33 H¢ 400nm-1,100nm & AA)
T H a4, am 2l AATE WS, %

1 400 - 500 18.4

2 500 - 600 19.9

3 600 - 700 18.4

4 700 - 800 14.9

5 800 - 900 12.5

6 900 - 1,100 15.9

5) 2¥EH A3} (spectral match)

2o k(e Hh Y ~FEY AFEE TEC 60904-3" 18 =] U+
‘7] A& 159 71 2 ER] o2 HEH Hojus JE=2 Aoy g
g F7Ee] 7o &2 9l9) <& 5 549 1>¥ Zr}

6) A8 B (test plane)

Fotel = G Ed AAE FE WOR, Lxfel ZAEE Bl ~HEF
2 AT AR V= e B 2SS4 ok Mol

7) A8 Mol ZA = EHF Y% (non—uniformity of irradiance in the test plane)

Al H o] ZAF e EddEs e ol Aojxy, A Axe] AW #hy A
e A A U4(d651gnated test area)ol| 4] =743l glo|oof 3t}
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HUYYH gof 28 20101 HFH

FA A= HU ) - AR HA g
ZA A= A @ + AL AR HAay

BFAE (%)= X 100%

8) d&33 2ol g UdF Y (steady-state type solar simulator)

o} 333l A= S (filtered xenon)©| Y} o] A of 33 € ~®l S-(dichroic filtered
tungsten lamp), == B 2"l A=8 A3 /& =& 5 (modified mercury

vapor lamp with tungsten electrodes)¥} 7o) A A} ’2} o] vl(AE34,

w0
24
(@]
Q
(@R
<
w0
24
Q)
®
@
09
j=p
=
i
)
¢
o
o
>~
>
o
O
o
rlr
1o,
Ru’
o2
J
r*°

9) & FA} A= (effective irradiance)

Af-A% 54 WolHE U B 24 Gk Weks 57t gov, § 3
A} AR RE dolE Y 24 FE he B e Aol

F R AR S ‘B EE A9oE IEC 60891°9) 8. 7E A Ao} gt}
10) 29 B|SF Yo 5F &5 (solar simulator classification)

3k Qg el el A ER G (spectral match) 3} &7+

2 %= (spatial non—uniformity) 2 A]7F4 <+ A (temporal stability)<

o2 A mi7]&= sHolH(A, B, CE FEstal, A7} A5 o] 7P -F3ieh),
FGEHE 2 538 Fo3iti(d, CBA).

ox. N mr o
off % Fj.i )

<E ; 5-2> IEC 609049 TAHE 29 ed¢FLe 57 (Definition of solar
simulator classification in IEC 60904-3)

A7HY BAE
e | AR TR A | 2A FE 1 =%
°r 2dEd A% 27d= id 871
BAT, STI | BUAE, LTI
A 0.75 - 1.25 2% 0.5% 2%
0.6 - 1.4 5% 2% 5%
C 0.4 - 2.0 10% 10% 10%
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‘%' = YEHITH)

[E= 29 HY3399 A7 QAL (temporal
&

instability of irradiance or temporal simulator stability)
=

1l

d
i

5

: Zge] glom, B

(¢4

i W
—~ \w 10 E#E ,Jw 1v_ArO —
O O ~
o = w — TR 2 y
T S N 2 N R PRy ol
- D ..m m.,w PL w _ZT X0 E _ﬂl E..E s ﬂl
o 8 3 N K ) wr o Iy nl] - !
= T =~ ~ 0 )
WW w5 X o«O H_vzro 21 T W g Y = !
LN RGN [ or
Pyl  BLELLoF 3
T = E®T R o T
NSNS N o m —
w0 W gy =
FEIED bl¥girr R
AT R Ty g ST I
TR ye Bom g c
< ™ X = 0 o R
X E T g .y o R
Yo B ogr Zxy®g® __ .
T T = = X ~ . m X =
A g T Wy BN Ry 2
= oW W " AR % B pan B e o £
L0 R R 0 -4 X 2
fo~co) m -~ — = X g E‘.w &
2 = 9 X 7 = B B 2 i
T dwm X B o™ o9 .
ST RGN 89 =7 ok H o
B ool KoY = 3 207 gy o
o Eo o - El - = o — e +
1o ~o | ﬂo o o N ‘Ur N 50
*eFPrT 2xzilml &
o Wb BXfgwx ¥ <
— Znﬂ 5 ~ .
Pp X F e IV o
F o 2 KX T oo =0 ~ — . =0
o oy — R = N o W T T K
G R e LT
0 X B K
o0 gy O i o e B I~ e T
ﬂ_FW ﬂb| oH ‘ﬂoﬂ ﬁo _ui — 1o 1:1_ ~ . o ‘V _
IR =R R NN T XK B R R
M= oo oor sk oa AR W R e M7 %O

b

9
8l

] X 100%

A

S

Hojgk — AL A= Ha %
Hoigk + A A= H2%
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|

s
1:

~a

ZA 7

ZAF 7}
(irradiation endurance test)ol] X2 Ej

AF Ao A @ HAa e AE

3

o
=

%=

E(%):[

T

9
8l

q%

4 AR BAE, 24 gEe] Ao gt Aa g we
A

g oW gEw Aol we e,

-
=
=

=

|

7

=
=

a

W

744 ]
CESARE I



d¢t EA A& A7) (time for acquiring the [-V characteristics)

— %
s

12) A%

13) A A8 A (designated test area)

£ 4E Qo

3

T4

=
=

o] ZAIE & A 's] P9} Hol

M olfo]] (photovoltaic array

Fe

o] Ej

ojglo] Ro] FX| [Ex

i
simulator)

2l

55 HY

| (simulator). =,

T =

_,AO

1]

SBERREE

S
=

Jol .
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BfOfYUN §of B 2010 HET

o o2

EfoFeEtd AJAEIO] AM I 29 (Erection and operation of the photovoltaic systems)

BFFRA Azwle] AN Sodol BAHE Folt gho] Ae BFLA
AzE BE o] dre] Aot e slo] AHolu, B Asy
A3t ggoleh ARs s EE MR For Fagi

o
Adstar BAJNAHF7F 223 JdAY 28 ¢ v FEeE I3 d7] S49)
dete] ol A 22 5HE 7P e AA B

[IEV 195-06-09]

F s AQ'e 712 Adol} 371 AAAY Felstel AWY FE gE ol oz
FHHE FE Uk

PH I =9 3= Abol & (v =
o]-g&3te]) A7H o= AYAT]=

I_:_
E
p
L

T 1 A7) okl M= fisolation’s ‘A@’elTa F7= B9UF Boh Iy HEFRTA
{2 ‘AA’E ‘insulation’# £FF ¥ ol FHWA ‘isolation’ ‘AL ol

‘A= AriE 7L leBR AR FA0.

—_—

ojglo] (PV array, isolated)

H 37 = 28 =3 1F AE Ao} H A3 b3

=, =17Tr

U
0%

5

1

1‘

2

2

=

o,

i

o =2
71 o g2 vk B2 ¥ o] 9li=(simple electrical separation) Ef &F331t

F A48 329 G A7|FA A= BE ‘S MY (power transformer)’ &
A1-8-31H 71531
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EHOJZEIX R0 B2 S 2010HE X EDt

[=]

(*)]
D
r
e
E[i9

2] (simple separation)

718 AAS o] &3 7] 3= Alol9 #E e FJAE FHota e A7 71T
Apole] el

[IEV 826-12-28]
6.5 T2l offo] o2t M7 (PV sub-array short circuit current)

(71Z : I s_array)

e A" ZZAETO) oA S e @9 ofgol de AF=, o33
wol T3,

Isc s—array = Isc sTC MOD X Ssa

A7 ‘S HFFRA DY ofdolol A B AAT BFFUA 2E

o]t}

6.6 142 M (surge)

Oll

A (surge) H2 At = 3]
He [Asts ek, = Hﬂﬁ ol A sl ﬂ]"oh%‘?j}’ﬂ Al 2= Bl o] A

= A3s] F7Fskal Al A
° g
HE9 4 247 59 Ave Ue A §97](surge arrestor)E& AFE-3514]
<

F

Dsurge’t ‘34 AGOEE $4 & ou AN gade 542 w2 yshiA
% HEE ULEE ¥) Alsn 2E o] wuds.

N

6.7 R E 74t HAY (open circuit voltage of PV module)
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EYUH §of 28 20101 HFH

6.8 & T2 ME (PV module short circuit current)

EE AP ZAGTONN 543 BFPd LEolh g 2E3 9 v
AF2, BE AZAE AF A g G slok gt

6.9 IE 9X&E (PV module reverse current)

(71% : Lyop reverse)

A B AR duder s 2= AFE, Rao] E4%A L AE ¢ s
Aioltt ol dE = w2 230l did 25 A7 442 ARA=EY 72 ¢ vk
T 128 947 4’2 73 vele=9 AR A= AA7 gtk ‘Zg gAF = AR

6.10 H3 % XX HQ (protected extra-low voltage, PELV)

AR o2 YA ZHE A H A= Zgo) kA 5 A A (safe extra-low

voltage, SELV)Q] BE S SHA7)|= 3] 42 A A&

<

F Yo A B AALGEE A EAY ; safe extra—low voltage, SELV)' 3} ¥ 2]
A9 2 ‘A A (extra-low voltage, ELV) 3% F=%,

6.11 ¥% A EjYZEA™ ofyo] (PV array, floating)

5= A7) H ez HA s oA e

N,
S
i
i)
tobt
it
1o

- rN
41
oy
2
r
=)
i
1o

N
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6.12 H|AZY &3 [E= HEF] XH AKX (power conditioning unit, non-isolated)
YHI =9 32 Aol & AVH o= AYHDANIIA & =9 =4 A

6.13 oj#o] ¥} MY (open circuit voltage of PV array)

Voc array = Voc mop XM

A7 ‘Me BFRRA olelols T sEA AY AAR wEe
o]t}

. ‘IEC/TS 62257-7-1'°A = ‘HYFELA offol'E o|F& EE 2EHY'S HE=Z
Adse] gvta /e aene WFFRA 2Y ojdol's AED'Y Ay
@%}-’ 2 ‘VE)C ARRAY 9']— ZJ—'-E]'

6.14 ofgfo] =t MF (PV array short circuit current)

(1Z ¢ Iy array)

Bl
N

Al 23 (STONA B g3 ool o] def M7=, v o] 3t
Isc array = Isc sTc Mo ¥ S

A7 8= HFRTA ool WHEHE QA = HFRTH 2EF
A Ao

6.15 o]% AHA (double insulation)

¥ A F7h AAS AEH e B A,
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[IEV 195-06-08]

6.16 X2 Q= X8 (ripple-free DQC)

o Al (root mean square,

g

4 A (ripple) ASFollA Aol HE&o] Al

RMS) Zro.2 10%E dX

s

NI

Y
or

: ‘IEC/TS 62257-7-1'9 93slH &4 1

==
T .

g 94 gt

- 120V

6.17 ZH| (equipments)

1) I & #AH] (class I equipment)

oz}, vl

Ey_]__

7} bsd

B3

s

of o

LO_

1

ol

T 3
Bdoz

A,
3IE S

A ;g—u
o] BEFH 1

73

S

=R
=

=)
=
L

SELV) el A &2+st

olF
FRYAE Z=(cord)’H ‘Alo]

TMo] £3HEH

L ¢
T

o«
L
=
L

DFRERE Aoy ‘Aol B H
LA
AA 8

D TR A

F1
+ 2

2) II ¥ A¥] (class II equipment)

o]
N

w

ol

R

e AL ey, WA ol

4
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EoHUH §of 28 2010E HFH

AP DA R Ho] Qe A AAE T S 7 AS weke, o)d
P E A & gtel o Iy FHle v

~ o]F AoAs= Fo] WM nALHo|ng 73l dAS fels LES
Alejstar, AbEd DAZ Ho] QoL AA Ao o]Fow AA 55 9T
7H A det, ol FHlE 55 gl e Iy dr e FETh

F1:°Ad o 3 TMF B9 L ‘T A AA e A3t A9
AdFA B5= U

F 2 '0lF AA Ho JYAY AAH R Tl AA'FH = Fld ‘HA dAR
HE o) Jod TH 722 &,

F 307 FH'E ‘o]F Aoy A3t Aol Hol JoHA HA &£o] B AF{I}
BE F I FFOZRY AAdH e ‘BE 2 AFH 'S FAEE FES
ZHA A e AS-E AT

T 4 : ‘Il &8’ & ‘SELV(safety extra-low voltage)' oA &3 3= FEFS 7HA L
AE F4E Ut

3) I ¥ AH| (class I equipment)

714 &40 " B (FF dAske]) SELV W eldl 5017k 5=

4l
ojEstkaL, SELV o] /d9] A ste T 7| A &= .

N

D IIF A)'E SELV' A $53=2 5of gl F=A, ‘SELV'E Holuhe
AN 25T 2L #3 TFEA FOANE F7 27'0] AL W
SR e o

6.18 ¢} (voltage)

3 24 Abe] mi A3 HA Apole] FFHoE EASHE AAREA

3} .

oo

r}

ZA(A) (extra—low voltage) @ F et 50V o]d} T 120V ©]38t9]
FAo] gl A7 At

- A(A)} (low voltage) : AL ETY+= o4 WF+= 1000V, A7+
1500VE {4 e At

- 3L(A)St (high voltage) : AYHT} H& At

T ELV ZHE nZs)A, ojgole] 7IE AL BEA] Ve array S AHSSIOF B
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EfQAuM 80l B8 20104 AWt

6.19 HX] (earthing)

A7 A gk Bs ke sh

6.20 [Alo]E2]] (M7 AtH m]E (shield [of a cable])

A71e = el S S]] wE 91pe] A7) JFoRIY
Aolig nasy] Astel Bl & HAY FHI F. FE be FHAR B
THTol AolBe A1 g FEE AT 9ok

[IEV 461-03-04]

N

4 ‘99 (sheath)’ W ‘J&(444:, armor) 2 ‘AX ¥ FA EA(earthed concentric
conductor)’” ¥A] ‘Z¥ & I & 5 Q)

6.21 ZXHY (extra-low voltage, ELV)

1EC 3+ 60449 1A E th= ‘B (band) 'S & A HAE ¥4 &= A

[IEV 826-12-30]

ZF1:‘IEC & 61201'E =3},
F2:50VE YA = o F Ag 120V dA &3 ZA(ripple)e] = AH AYge
‘ZRAJ oZ THFI

6.22 FX|E EefgFE™ ojo] (PV array, earthed)
:

25 29 2o A5 F st dr1H ez HAH o = R ofgel.

6.23 &7} B4H (supplementary insulation)

r
rN
127
fols
(i
do
_OL
&
A
rf
()
rO
9
A
N
—_
_OL
rir
it
et
2
rO
()
rO

[IEV 195-06-07]
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[=]

of =2

T i
0
O ) wc 1)
1o ‘OI ‘m ol Q
S 7 : A T
Jl . X ﬂ HE ﬁ .
N = H o5 7 i 5 T
T 90 W
X ML WM 0 w M M o
- ,A| Y —_ M|| =
~ _zrl ,.:1_ 0 —_ ﬁa .th B TS N
O ~ ™ ~ 5 B o ey B
= ARG T < A W 2
T B = W\ S  m o = B o
) . ]
= i 0% 7l P ¥ = 7o o )]
g X c w e} it
2 o of T 14 = ol ™ T o R
- p— — — — _IO
s T I " noo7 X 5 = o N
a— ~ le_ Y N iy © . 0
2 A ufo —_ i ) | N Ay
S 9 it ERGE 4 S e W o
. W T e 5 B 2 T 1
f ,HT_ SN— o ~— p
o) ) NF ol {0 5 R =
Q ~ ~ X
- £l i _M__m TR ) w Lz -
RO ° ~ o w M o S B
Ko Ho ~n ohy . Qv T - — b
° T " A = o o — ~— Iy
| _ OL lvrA w oy o 0 1; J T ,UI (o} N L Mv__._
K T T ol G o =X G o 2 I
M E T " 2 woor =% tE oy =T ald
— 5 Q )
ol ° () e A % & 0| =0 e U = -
T 2 W2 ! eI S T mE wE o
T8 N B "W me & own o 0®
H w © o o [ ) ol o o] P = il < jo| 5
- = o E T ny m E £y .__....._o 21 gy P = .__mo 2y o= o ™
:._ﬂ it —_— [e) ﬂ — [e) OO il ﬂ_:m OO fint 1A_u| ‘ﬁ ‘WE
iKY o N = 0 oof -~ o iy o)) - = Sl k;
« T 4 o oHMT 7 o B L ®T - o U T
~ TR N ™ o = N gt ~N T K N N gl N NE
© © © © ©
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H BE H&T (PV module junction box)
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of @2 20104 %/Emt

ofo

Bl ojeel Ak Hokel 2ANAE ofdole] MY AU Vo aprar

F ool A2 BFFTA AR 2= HA Az WA we} gy

32
rr
H
;

wE HA B4 54 B4 7S o] AL

[IEV 195-02-12]

F1: ‘A A7] 7]= £°)(nternational Electrotechnical Vocabulary, IEV)'Z ‘H3&
[HA]] =X (protective conductor)’¥] 21¥ 7] 3 (identification)= ‘PE’o|t}. u}ztA
‘PEN’2 ‘protective and neutral conductor’ 9} 22 2w o|t},

F 2 : ‘PEN, PEL, PEM'2 &9] 32 o 2 v g3t

6.32 PEL =M (PEL conductor)
B3 HA =43 A=Z(line conductor)?] 7]5& 7 7HA 3L = EAI.

[IEV 195-02-14]

6.33 PEM &M (PEM conductor)
B3 HAA =47 F7-4 =4 (midpoint conductor)d] 7] S 7ol 71411 = =4,
[IEV 195-02-13]

6.34 24 BE [E: H3Jl 523 YAL 58 2 Y= £F] (ive part)

FO2 HAF7F 32X

2,
S
%
)
o
il
offt
X,
ok
R=)
rN
Al
i
N
)
&li
N
rlr
=8
[-'>~
©
°
N
=8
ox,
-z

T
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PEL

)

153

A

M =4

}o] PEN =4, PE

<)

o zLeju} el e

[IEV 195-02-19]

& oh}.

13

o

"
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g0 22 201014 AF0

7.1 2% [E= Z (angle)

f

7 ¥4 (Environmental parameters)

(F9: =[°] == = [, radian])

1) 7§77} (aperture angle)

g Az BA7Ie] FRRE A FoR AF ATRI BH & 4R
HUK1/2). F, A9 DxA FPR SN miekR w, A £ R
ATHIL BAE o] ko]t

F 1 : 35 wetAe AA 428 o2 F¢= itk
F 2 1 ‘NoKEE Aokz} field of view[FOV]) &1 2= A$% 9t}

2) A2 (tilt angle)

bl
=
)
%)
T
e
X

HH A )} e Fddd a

ol

3) W91z (azimuth angle)
V1% )
AH 7] B2 ¢ X (apparent position of the sun)2} ¥

=
i (celestial equator)@] Hol| A& ola #ZHS A Y=
Y27} x| Hol| B g e,

F 1AL A E AR S VFeR, ‘BN ME ‘A S VEeR
A SA AT oA TEHAE, FSH o) Enke g B¢E "I BRI $X 9
BESHE & Aol BEAE AUE AT XY, ibrd A9E A5
X3 o]F= Zro] AW FIE Hxolth

F 2 Yol ()Y FE M W ‘THE, F(+)Y #E M e AT
o] g},

F 3 ‘FEAHHE, celestial equator)’ & HE A BSHH X9 AAZE

Edste Bl A9 = Y& «lﬂl g, AF(RH)S J='2 87| = @

- 117 -



4) YA
“]— (angle of incid
ence)

)
;OL .
., M Bl
% 2
Ty g
0
o )]
T WW nk )
i o MM
nacl ) )
NI <0 g
0 Z.o ﬂ_OI ‘Wo
M ﬁﬁl —~ Mﬂ >
0 ) o} = w
~ A~ o o = ~
~ m 00 IMJ ~‘,U/1ﬂ ZT-_ -
o A = B = ~ £ g
e = c ny E §
= v ) 2 T e 3 T
T S e & I !
=l o o = Tz S S -
D = Z B S F = TS o
o K - <}~ © s ..
g5 % : 2 T3 %
) 5 2 g FE >
" 700 o _Mw o ol Wr_m o
g o = on = R v
87 3 b : £ o
w2 v - 5 ) S &e _,RW N o5
by iy = o = s 2 Qo w )
G 2 - & a S aﬁ i -
7 ~ ‘.mﬂ —~ ~— e r X
) Wu N o £ & = 3 N N - e
L P2 g - s T £ o =
T T s T gy = =
o T I s % 5 P N 5 4 T %S
=K oF o .. 6T fe) o T @ @ S J 4o & =
5 %0 - & S 2 4 E P S
Eie = o] © 2 X ! = o = ay L.W 1
= W 8 gF T S = TS
- T ol N < K = =T
& 5009 i S o X
ol G- © o X < 4o 01 B
~ al = 0 om X N r Ao
e i L
N D So = W o N A o o) o
= B oome w XN R
= - W ~ NN o
M So 1Y T T <
~ = o B = e
N N
&Ko
Ar

. 02’
. 370’

- 118 -
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© m% TR ® g N 2 o
T 5N woa s W o
o} X 19“ ESEEN] G o Liy — ©
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TOo zrv :.L o] fnt )
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i = ) X0 1
R o Fh 8 ﬁﬂg b S
U E 4 BN e ~ 5o
= v o o o N oy
& T O 9 - o o AR
(| o o F W EFP 3 2R S
T3 ME S 9 — TN JJJ o )
T — W r oM S o WY ~ &7
SR PR es o Ox_ = 5 2k
P w2 wow e g XTI 3 F S N
S T T oo m X g 5 o
~ o~ o {5 . W\r L T o = ofp SIS
N 2 o T S WO o S o e
9 R o o M o2 o R ~ ©] 50
N AW R ool 2 F dh T g T s ok 2L
A Kol Iy g 8 LR
S o _.E o) B e . :: © N OE._ o ZT A_l
BBy 3o W I T X - o~
NG EEs o, 00 ﬁmourﬁ 5 o Dow
TO TO 3 o AN o
N IR TN [ o A s A B F
T o B R S M Ty ® e O - N g
mE Lo P T of W R Tt L B -5
2o A = = = o = @ T F NS
Wi owr Ay g oy 0 o — — < s my Mo !
o o N M S X R R x 3 —
W E o W20 W ¥ o B F oM
i —_ IR ) N©) i K ~o N0 = O ™
Ny X KN o T e RO o g ©l
T Mo T A Py N =2 g —
WA Mmoo RTORO o " O ﬂ(ﬂ o 0° 1) To- o <k mo - o )
R MES ey Tl W o g E
N Py TR g T A A
SF P T Moy HeweE & X g B2
TRET ~pRTE TEERT TN L MR
TR RN T N M T T o= A N -

g7} ohm, Q2] gojolmz 2|

=
LU
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dFEJey ¥

=

S}-=F (atmospheric ozone content)

&

e

Cem’ 2 YERY

Aol o

[

. ¢

& 7] % (45, vertical column of water)?] o] & e
"r‘ .
(&4

2) 4719 &



=z

715 229 719k wjo] ¥ A o] 1cm?Q F7] 715 (7]1F) ¢holl o 9l
9 F(ozone)?| By & &

8ol 28 20101E AW

Ir

- T -
s g und oF

N

1559 ol 2 YERd A,

3) t17] &3}& (atmospheric transmissivity)

(29 - 2pdo] glod, BE MEs ‘%= Yehdt)

A4 Wakow @l dolo] 7] 71 5ol talA F, AM1 26l 54
ApEe] A7)l g Fata A7) o) b,

7.5 t7] F X4 (air mass index)

0% AL 399 1r

D AM, = 7] A=) (39 2ol flth

Bl X )71 & St 2 do|2 A, &7t vitE v 9 &
o @H%O] &l ™ (sea level)dl] ©]

S 7hA] AYe= AR 5oz Yepdt =
ol A5+ t7lE 546}% e T AHC d17]1%(1,013 hPa)ell
Jol| th&F v = YeERW Aot}

Ru’
00
E
o

D37 vEE HE o 3 ksl FEol glor, AP A9 7|Ye] ‘P F,

‘1 013 10° P2’ 7o s oA ] 7] Ak x5 ke ‘1.0°0)th. ‘BE 7% 24’3

EE AP 2 A d7] ¥ AFE 152 do.

: IEC/TS 61836(x=%, 1997)7HA &= ‘ti7] A& (air mass) o] ot

A 2%(2007) % ‘tl7] A A 4*(air mass index)’ = v A Th.

7.6 7] EEIT (turbidity)

15 ¢ ap,) (&9 pm)

M R u

47 NN

g% 13 <)
WEsh dast . $2EF(Angstromo] Fela kel o,
TE %

A% A9 (extinction coefficient, t)<}

b
:ﬂ
a
i\
1o
B
_|>i
ANox
5

(aerosol (wavelength exponent, &)9} T}2-9]

o
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2 A7 ‘0102 FoH o9 )22k AEjE olv|slar, ‘0.20°H Y A
g3t A g3k AeE Yepdt, £ A2EZ(Angstrom)S ¢ } 7] B30 uat
o) & A7 HAHS dEF ‘1302 FASS

ﬂllﬂl

X
rlr
&
o‘r‘

Yo 2AEY Ao T 270 AAEY S-S SAT ),
A w2 200N 2 wAEt RS dAR TR AT = (GEE
chopped) @43 G/ FAlol Bl WA} 49 Bl 5, @&7](chopper)E
ARgste] Bl R Atel] dAR TR AbdsE s SAEE 2ARSRe] A EY
T 54e 54T o, Gl Aud wel= BFFTd 2 T4 dHE
71 flsted @A JA v F A gt

FER 2 AR E¥Ea HEs
dELY FAolnE 2 &e Aol T,

« V& 2FEY A [EE J|FE 2¥EY FAF BE B ¥] (reference spectral

irradiance distribution)

‘IEC 60904-3, Ed. 2 : 2008’¢] <& 1>o] AL o] d&= AAH w49 =
YelH 7= BjFe] ~HEY FAF A S (spectral irradiance), 2FHES Fxz}
Z A} ZrE(spectral photon irradiance), % T34 A4t ZAF ZFE(cumulative

integrated irradiance)®] 3.
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7.9 AHEH SX|T (spectral coincidence)
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Y= QF F)o=ZREH &9l Yol el AlZh ALE = A7) FHAL
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1) A 9% A= (diffuse irradiance)
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2) 2AH 4% 7% (in-plane irradiance)

Gp (@9 : W)

71z :

(total

irradiance).

3) 2¥EZH Fzx ZA} = (spectral photon irradiance)

D em s oum™)

E,)) (&9

715 :

oA 2] #Fx} A4 dX(photon flux density)

E,, =5.305X10"\-E,

= HE um'S

o, T Nel )

: “3FA ZA} = (photon irradiance)’ ¢ A} A4 A=(photon flux density) =

=
T

Ze gujelnt,

4) 29 EH ZA} 7% (spectral irradiance)
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g9 ~9Ed v Yu|(AZ bandwidth ; AN 99

- 123 -



AL,

5

H

% ‘E)‘,i ;?LT_F_“

132 ‘W-m? =

)

A

=
=

AN E

T

Ae=

=

I

=

X (spectral irradiance distribution)@}al

i)

o
ol

o

re
i

o7} ofm= %)

oo

G

5) A8 ZA} % (test irradiance)
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]
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¥ EA(spectral profile of radiation)®]
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X

Wo] ALgEE A9k ok, Sel T ool

A

T

T

2k (diffuse irradiation)

20108 E

o

of 29
A o2

insolation), AF# ¥ Z(diffuse insolation), A(EE F
=

dyH o=
insolation).

(e
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X
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1 (global irradiation)

A

o
H

A (aerosol)

)
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ol

.uA

CeRE Dz olEe 2= ARSEH

=
& : Hy

4) 2LZxFH [ AAPA d=xF] (total irradiation)

3) Ag 9= (direct irradiation)
7.12 X|H HiIAlS (albedo)

‘%' = HEHATH)

o

L 2 do] glon], B

(&S]
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YUY §O1 2 2010 HFL

F AW WAL AR ZopAE Blde] Baje] B @ WALE'S ofu] R,

7.13 ElF (solar)

F AAY BlFe] £43 pARE A wE dx Ao pAHE AL
AL W Ao FEw ALHT.

1) B¢ HA} (solar radiation)

H% dx(rradiation)¥ Z2 oW Z AREH = o
2) Bl%¥ < (solar constant)

(&9 : W-m™)

ATk B Atolel Bt Aol Qi BjFFAel sl AL Wo YAbu =
9719 W E B 24 BE,

[IEV 845-09-78, /A Z3d}]
F 119814 ‘AA 714 7]7+(World Meteorological Organization)’e] ‘@& 7]7] &
F=5Y 9193 (Commission for Instruments and Methods of Observation)’ 7}

A HAY ‘B A e ‘1,367 W-m o)t}

3) BlY¥ 2FEH (solar spectrum)

4) el 99X (solar energy)

HE dz(rradiation) ¥ 2L o2 ALgslH gl A] WEE = Eal
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AUAE ou|stt), Bl oy 2] YU Fae g Hkgolr, g g
BHAl o x] ~HEHHEU)S ok ‘6,000 K'9] ZA(black body)ell 717t}

L

5) Bl oA FA} A= (solar power)

BE A% Zx(irradiance)®} & ouE AL E = o

F : ‘power'® Wl ‘Bl AP olehs Fol ETFHol Yrke Ml felsfok Bk,
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(Module testing)
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H 408 Ay 4A07A A8 mEol
=g sl gel ol glojof drh Awe] MALES wgAHeR X
ofof ahil, ZbE VlEo R BRI Fol7h RAY Agon wpmow

8.2 W2 XAl ZxoMe] M5 =X [A¥] (performance test at low

irradiance)

TE 257} ‘25 C0lal ZAF AErt AGsk 7| AxE ZA4EA 200W-m 2 Q)
2704, g [714 Aol Fatdd wel drlu MEEAE K %’4?‘{}

Algolt}, AlE ‘%}Eﬂ% EC %5 60904-1'% welof 5oz, Foze=
ZFdFoju} ‘IEC E 60904-9'9] HAS THA7]+ 4 Efj g (<]
o] &3 oF 3}, Zlfi]_L ZAF AEE Y= dE IEC X5 60904-10"9] A4
o} «ﬁ]Ea ZA4 9 oﬂﬂ% TR &= A 7H4A IH (neutral density filter,
¥+ ‘ND Z¥'gta H-Ev) 5=

0,

OH
mlo

B <)
°l

8.3 2% A& &X [AMN¥] (measurement of temperature coefficients)

HN
(@))
)—A
(\]
—
[@)]
)
(@)
H
CD
CQ
1o
=
o
o

8.4 2t AA} [E= SOt AAL AlZF HAAH (visual inspection)

bl mEe AZHA Age gtohlly] 918 AALRA, 1,000 lux’ ©] 2]
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L
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S
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3= $-3] tho]l 2. =(bypass diode)?] #7]

[e)
“T5°C +£5C’ o]aL &t tho] @ = (blocking diode)E WeEbA 71 AbHjo A, R 59

8.5 23] fjo]et A AlH (bypass diode thermal test)
A&
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)
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W
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=
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T
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)

]
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of 2xA ol e=7) dArpi} A A

Agol A -3] to] Q=9

T
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Ego] AHgH
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o
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8.6 Z|tj &3 ZAX [A¥] (maximum power determination)

)

P
110

vze)
T
o
T
N

N

s,

;25 oC ~ 50 OC’,

T

LN

T 60904-1'9

hyA
ar

}c}. ‘IEC

[}
A2 24 BEE 53

T 60904-9’° +

VA
It

7N+ A
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[

EoHUH §of 28 2010E HFH

r

e TlE BREs ol&dofr gttt Ashe = E 54 7179 AEEE

‘£1°C Bt} Folof 3t &% 49 AFAHL ‘£0.5C Hr} Folok s, FHuj
=9 SA9 AAAES ‘1% Bt Folof gttt bhE A £ EEY
AF-Hs 54 5494 2

Ao =3 23 AP HA42 A9 AQqdPS Folal T2 59 SHolA
o A A A AYE HAAssheE slojth 54 A oA AMESHES
A BE Afde AF-AY 54 5A 2ol dAdEHE w2 213
7bs 3k 3 m]szdok 3t} IEC ¥ 6089170 +=6te] %9} XAl FrE A7
2 oA Frow S £ oy e & 53 2 kel &
2713 ZA sljoF st

8.7 EZ N¥ XA(STO ¥ 34 Fx 5% LE(NOCT)olNe] BE ¥5 [AE]
(performance test at STC and NOCT)

B Fgutd 259 STC NOCTAAL Ae Ald-S ol ‘IEC ¥ 612157}
WA sty 2 FRE AL o] AlF B EE H7]H AFo] STC(FA
E 3

1,000W-m?, A% &% ‘25C’, 29 E" AL [EC ¥F 60904-3' 2

rlo

ZA E = "o Ze= ‘800 W-m ?,
AEH AL IEC ET 60904-3'9] 7|3 ElSFFQ = A] Falo wha}

Alg e [EC ¥ ‘60904-1'S wetof sfar, 3oy ‘IEC ¥+
[e) =
S

60904-9'¢] TS THA7I= B9 HFFAdS ol &M Aldalof ek, XA}
e ZAo) AFgEE 7|E AAE IEC B 60904-2'9] A grolol Fri,
HE AlFe A= 7E AR 9AE REY 377 g ~29E" g
EAo] o] &= e ArHor v HUdgdd AR o] Fojzl vE
HEs ol &dlof gttt AL Ak S AMgete Ve A ~2¥ER] §4
EAJo] mEI wWx| kS ol IEC ¥+ 60904-7'9] +=dto] ~HEY A4t
(t+= B9 x]) HAH(spectral mismatch correction) Ax}ES glrojof 3k},

8.8 [7F Al¥] MX2] (conditioning)
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g0l B2 20104 3FM

1 : olu}& ‘A}A * & (pre-conditioning) 811 = #Et}.
2 1 ‘AAY FAH' L 5 A A FoAA ;G Aol ofd T E AP JFOoZHRY o &

W Qe 549 ¥EE JANENE Beje) Y Bate % 5 WA ) A
Aol

N N

Z b e W HE el whele Aol

2) ¢t 3} A A 8 (annealing conditioning)

Aol =EAT]= A S ol &3 A,

8.9 34 A]d8 (environmental testing)

ANt = S A2o] ofd 2%y v, FE9F e 1o 3 F49
wEA7IE AE.

F 374 ANYAA ‘B B3H 2L Y99 0‘15} A (degradation processes)<
TFENFI7E FHoEA dutzel 33 Z2AHY FA 33 F U 2o

(e} =] =
2o AgEo] 9

_\3

g d Eael digh €4 Aldel= v

1) 7}& B2 Alg (humidity freeze test)

Blgdd REe 7 4 Al (humidity-freeze test)& 374 o] d30]
o= Wsh(sub-zero)o] & LXolA 2kt FE7F & o R npdE o,
A5 3749 G A Ate 58S 1] 93 AFon, 9 £74
A& (thermal shock test)¥E= EAAH o7 th2t}h Ao x99 HE7}

AFow Aoldt &7 A FAES Agdor Fr)
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floF 3o,
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=

= 612157} 714 5] 7]

hyA
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(hot—spot endurance test)
}(hot-spot heating), & &4

t}. ‘IEC

T

9
8l

3
=

gl ofof
Alg o HA AE(ground fault) = Al A

1 A4 Al
o] =AY HBE-(encapsulation) +F7F ¥

o] A|71& o] WA FAAE oA X

CEERVE IR T
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v
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)

ghol A,

T

7

AAZE Aol A, B A A

=
T

o]

oIt}

]

EEIE TR

°©

MR o] of

)

HEH WG AlEol= R #

“T00W-m? 9]
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T

1

T 60068-2-78]

VA
It

A 247 B )

‘TEC

e
AA2 glo] ALdld AA glo] Wz =
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AzAZE A7

[e)

T

2kt

3]] o]: 3

AR WP AR

=
T

3) W& HE AE (damp heat test)

o] StHA

e

7
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R

#
U
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8

N

- 134 -



ol

== 8T x£2TC

_}\]@,Q_

- A& 717+ ; 1,000 A1 7F
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K
oo

o
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X

wal
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o
%rﬁ
ol
KK

3|

k)

3

__OU

F7] el A Al

)

AL} “4x)7¥ 0] A3}

gt

WIEA] A of

KeR
=

BH

k<

4) dd Ay AxA A (robustness of terminations test)

LT A

BH

®

4 A

W
o3
oF

el

0

B
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)

T

olo
|
+
ol
o

g ol

=0l A

FEo @2H(terminal)E

- IT
y E

[}

A

2] = A (flying lead)

5Ol

) (tag), ¥FeYAH(stud), YAFE(screw)

Ko
=]

K

)
ox

lan e

gy

ofo]t}.

oo

e
K

XN

1

AHE7F o

s

S P A I A e e

(twist test)

3]
=

5 HAE¥ Al

3]
.

1

-

3k A

ofh 7] 4

)

;.@A

o
;OU
T

1

6) B8 3 23} A& (mechanical load test)

S
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2,400 Pa’ o]/Fe]
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Jof| = ¢

©
=

Al
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ol
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= Aty 9
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Sof we}.

t5e 7

file}

ol

}

yAO

5,400 Pa ©]

ied
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yAl S H7]

(e}

]

S ¥

=

T

s =7

L

of o

]

=]
2]

T

)

o] #414

]

o
v

<

H

oF7 (salt mist)=

=i
=

A

3L

=3
rol)7] ol &

o~

(mechanical load test)’ |8t E 24, ooz Ho}
A

| .

3

=1
T
-

F A
ol

°

3 Aol

[e)
A8 (salt mist test)

P EE 7AAR ®
‘BEH H

=
T

8) 29 =% Al¥ (outdoor exposure test)

o

ﬁo
W
!
.mﬂ

ied

S

ST}

o] oy

T 60721-2-1°

3
ar

A 2Hhot-spot protective
2 ‘IEC

jm s

<

5ol ‘60 kWhm 27} ] ojof

<t
G
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<3 AlE (thermal cycling test)

op

W R = 2% s o

ol
=

Bx3lel 32 A (fatigue)

A7)+ S8 (stress)l

i

Apgslob s,

=
=

](climatic chamber)

ol
ol

o] ‘25°C" ©]

oo STC Huj

i
a4

Nfo
™

oo

A

1, &% Ao 9

glofof 5

PN
T

T 612157F 714 7]

3
ar

1EC

= 2HA|E A 18 ‘25C

o] A71= o A el A

+

0

N

A

)

B

AE7E Yot Ae 8ol o

s

Aol 2% Aol e

.{%

==
T .

E Al¥ (hail test)

o

°]-&

S
=

% (mold)

25 mm’ 2] 73

= ¢
=

A7) 9} A

ok g,

bieh Ahg
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12)

13)

Bl BEo] zke]M(ultraviolet, UV) HAF =& AS uf )=
TEHE 1Y) Y3 AFo=Z, Aofdd HA EtE e EE Al HEA
EE4 5SS gQlstr] Ag =% £3/715 54 A ¥ (thermal
cycle/humidity freeze test) Hol E&ol| A9 H& FAlste] vg] AlE
15 ZF7] Sg Aol

o|

9]

AL EA} EF RES 2EE 60TE5C WA glejof sha,
S54/7159 ALET ‘22T ololofof sttt ZALE = AeAHe] s
94 ‘280nm~385nm’ ol AAFe] 58] ALl B50W-mPTE dA

orolol alal, ¢dxE VAIE BE oM ‘£15% oWl Eojgter It} &
ZA S 280nm ~385nm HlolA ‘15 kWh-m? S {dx] @olok ahi}, #pe)Al
99l ‘280 nm~320nm’ H9le] FAFEFE Holk ‘5kWh-m™ o] s ojof

gt} IEC %% 612157 A = Aod 24 Ao 202

N 7] Xdoﬂb 1EC ¥ 61345 BF A9A ZAF AJge] A4S makor)
A e et

2d AlY (insulation test)

= B yEd} BE Ry e BE
s)5obe] Abel7t 83 AAHe] EAF wI] A AW, 9 7] Lol
15C~35C WHola A F527F ‘5% & WA &= oA AlgsfoF
SHA(IEC 3 60068-1" =), ‘IEC #w 612159 61646’¢] A A ¥
F4/EFE 712 2 59 Wol EHS Perstel ARH AT

F 21 BEEol 55 HFHY G/ w37 i BFode 49 ‘S5 H(metal
foil)’& REA Al@sfof ot

F 21 BEol AAY AE ZAY A el 2=5 A A= FAF]
oJHi, BEo| AFRHE &&= AMA §&3t= Afide 2= HAE
10C~40C= & = U4

Ao (&He) T4 AF A Y (wet leakage current test)
HF717F B3 1l B7)7F e S, 8% HHQ 52 A0 gt
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14)

EfauH 80 B8 20104 XE

RE HA HTS HUlsta, vy o), ol& T swo] ol A =77}
g9 By =22 Eo7F FA oy HA] FA(ground leakage) H+& <HA
FAE doy|=A] oFE HAFs7] Y3 A g

) r—{m
ol
my oo
()
4

- "4 ; 3,500Q-cm T L o|s
- ¥4 Z2¥ ; 003N/m =& 1 9|3
j

S8 T2 AF Ao B4 foto = Folfy] ofEE 1A F(pin
hole)o]y ZH& EAf(delimitation)E Zrol=d] o Hhul efokgdby
5 AAY A=y A 5old w3 IEC T 61646’ BH&43sH7] 9 8)

F7HE A
‘Aol e e A AF AP uE I

ZZ A3 (impact test)

euE FACE A% £ UF UGFRA BEC] A Fr5)
S% A9
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g0l 22 20104 AZM
o Eigautd 250 obd MAXM AJ¥ (Photovoltaic module safety qualification)

9.1 34 HE A]Y (component tests)

1) & WA Al¥ (partial discharge test) MST 15

AN AldS 3l7] Aol, wk=A] [ECY Ad Q70] §l= EE9 Ado|y
7oz AREStE A B4 disiA FE wd Al S sljof skt B
WA Al Aoy 7|3 o 2 ALEEH = BE AR 24 B A&k,
5o o' H S HH(reverse side foi)= AUsH7] Ao Alds AS AA3H
F : ‘IEC ¥ 60664-1'9] 4.1.2.4 33} ‘[EC < 61730 =3

2) AA#A B AEF (conduit bending test) MST 33
A TS ARGt d7-2Q A4S dloF sk % EHGunction box)ol A=
BEEIA, A&t 2= AR F EE AR 3o AAT 7ed S I
stes A9 4 dojof st}

3) ©x3 Hol2 Al (terminal box knockout test) MST 44

wAE Mo ol AHQl Fol A S W Aol glofot
Aol Moz ANT W AA AAT 5 slofol
BA BATE 9 £ 25°Col 4“9l urjze)”

N

D Yok (knockout) FA FTFH L= wolwd = ATFY IAY mAS
T3t

9.2 Y& ZAM (interconnection)

FIEA Egol A ek A Aboluf AX|ef o) F F 2o AAE = HET

El] L
A Alo] & Adshi ujAl.
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(mechanical load test)

3|

ks

= 612153 61646°9]

Ay
ar

b A

)

H

5+

AAtelH, “IEC

T

k)
pal

71 4

)

~

P

I
o

KeR
=

r

=
[

3}
s

X

4

]

o
10.14890 77 = o

(module breakage test), =& %4
=3
_]

S

20108 E
=1

3
=

o

of 28
: MST)
33 Al
o] o]
RE2] 7HA

1) €)= AA} (visual inspection) MST 01

E
el A

[e)

1
9.6 °tH XZAM AlH (safety qualification tests)

9.3 BE QMHM A]E (module safety test)
9.4 2|8 23 A]d¥ (mechanical stress test)

9.5 By o|gt ILX (strain relief)

vl
Nd
)

A
N

o
;OO

Bo

e
!

A| (marking)

hyA
ar
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F 61730-1'9 118 Aol o5t

hyA
ar

Ao},

- ‘1EC
2) 24 A (accessibility test) MST 11



3) A FHeA AF (cut susceptibility test) MST 12

=
K3

|
S

Jo} 7 we) SgolA Apgrol 47)

4) X A&A AlE (ground continuity test) MST 13

)

~
o

B

o
Bl

Ar

(impulse voltage test) MST 14

2 A N9

%_

5)

T
T

5

o, At vl whE o Ay

| $1% A4

Ao) oh)e}

EEo| HFY gflo] #vjs=

|

527 Sle A=
: IEC ¥ 60664-19] 2.2.2.1.19 939 =&

ak
=

iy

1:

=
T

k.

aok

o}

F 2

o

o

SAY A

ki3

AL Qlenw

37 A E

8ol
1 =

6) A8 WA AE (dielectric withstand test) MST 16

o
i

O A Ui A

Eis

o}

o Al

OoFr O
s =

T7F 75%E |XA

Eas
=]

= 612154} 61646'9]

IEC %

= uH
= 1

Gl

ol

A

10.34 el
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[EC

T

T
.

b,

o

o} ok

o)

ban, AL 7
o)

5]

-

9] 0] o] o}
T 15%=% HA

H
] 700W/m?R.t} 2=

s}

=

o] vt 71 A

[€)

-

bl 7

5
73

T

811_

I
)

r

=
[

X

9] =7} 20°Cel A 55°C]

20108 E

o

[=]

of @
= 60904-22F 60904-6"9 =+

3
ar

7) WE Al¥ (temperature test) MST 21

)

"7+

o

=

Art A& AR 9e)
A

T

=] -

],

5

2 A

o

=]

B

= A

=

5]

o] sk Al

=
=

5

T

%

8) W3l N3 (fire test) MST 23
2

o

=]

"
3 59 A5

-

o
1=

wol MAx A
T 61730°9] HF-EHA

L=
o

_cq

3
ar

=
L

7]

‘TEC
(burning brand) A

T
i B

TC

2|

A
Z

=

]

[e}

<]

o)
- 144 -
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208 AXE Ao A SHulE]lx] & EE (flying brand)7} A 7] 4]
golof gty

F ool ARE ARAY R AN SoIRE AQ E A5 A% 1A
HeNE AR AAHE BE 24¢ $3A7A R € FE gon, U A

9]q] %7} ‘Er wAAHA Adel Ba £ AT

9) 9AF HH3 A¥ (reverse current overload test) MST 26

A=A 2242 7HAa vk
G-, Al=dol dAH dHdF e FRIF e
d o] u]ZA A (tabbing)¥} AAE oUYAS I HEdof
gt A7 Aok A2 olxl oA 2sh(ignition)H 3}A) H@J 5§
Al

[l

WA A= AAHE
HAaste & e AFHAAE HAS5e7] Ak Ao, ANSI 297.1 T4
Ao 2HE gAHE Algoelt)

9.7 99H A=z (creepage)

dd A= A7) A dd &=, A" 49 AR FAA Abelel =
=49 FHe wa A Aol

J Al ¥ (safety qualification)S 3}7] el w]g]
goF st =% ¥ (thermal cycling), 7t5 &4 (humidity freeze), W5

U< (damp heat), AFe]A AL oH] A& (UV preconditioning test) 52
Algolm, Qb A H A1 AAZE 4 Al Eek)

F ‘Y] A1E’E @3] ‘A A E(conditioning)’ 3L = A= U
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Z YA 2Ee obd 5FL [EC ¥F 611409 ¥ AL mEu)

DA GSHEJAZ A gla, 948 A, 98¢ A8& (Class A ! general
access, hazardous voltage, hazardous power applications)

A ST HEFRA RES AR 50V o4 EE 240W o]}oR EHas AL
wahn], Auile] o] o gui Fol ALGHL

2) Bea : HZ Ag, A¥S A, A¥E AL (Class B : restricted
access, hazardous voltage, hazardous power applications)

B 5% Hadud mEe gE 94 5o 339 o] #A4¥
AsEow ALgo] AFHT

3) C 55 : Agtd ALY, AgdE A= L (Class C : limited voltage, limited
power applications)

B2 A5 50V mRko]al 240W w gk A] F3bsleE A S
o 3}

T e AxEow AdEd,

9.11 o]Ad Az (clearance distance)

T EAV EYHoR "ol Ade AX Ad.
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9.12 A7] 54 ¥ A¥ (electrical shock hazard tests)

=5} ] & o ‘j“gﬂ T 9\1% =43}
|dol, HA Al¥(accessibility test), A

A8 (cut susceptibility test), A 9144 Al¥l(ground continuity test),

(impulse voltage test), 2 WA A]&(dielectric withstand

%1— /\] &
T4 AF A" (wet leakage current test), @& & A

jm

test), Ao (Ha
A& (robustness of terminations test) =©°] o 7]l <3t}

9.13 & HQ| (splice)

-

AF7F 22s B33 £ 271 A% 55 ¥ Alel, e ddHA @a A=
A97F A fom A[R7F s2= FF Abold AXEhe ddE

A REEe Jhsolv e 1 §FC] i wjitel] WA F e A
Hrtsl7] Y3t Aoy, WL Al ¥ (temperature test), &% A& (hot
spot test), W3} A3 (fire test), 73] thol= ¥ Al & (bypass diode thermal
test), 9 F -3} Al (reverse current overload test) 5©] o] Z3ht},
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EfopyutH 2of 2 20104 A%

o o2

@ EZX3 M3d ©@J} (Quality and conformity assessments)

10.1 ZAA} (inspection)

off Aloltt el aFets B B4 SASAY B, AY, EE
]_

kil
At WHem I A94ds 3

1) AAF 7] (inspection body)

AAF 718& A1 e A (testing laboratory)d] LX) =& <l= 7]ﬂ(certification

body)®] 7|% A (functional arm)¥d % U&=
A ZAFe] AAFA el A T JH o] A=

T A= 27] HAHinitial inspection)& T3 38}=

2) [A3=] AAF 71 (inspection body [third-party])

2] 7AKGnitial inspection)th HAHaudit) 2 F4E = F4 AAlsh AL E
Fastie DAY GFL A3 Ak B 4G N BOR, AFL we 3
BEol} §90) At FRA Tt ARG 2FeA @A
A5 BAS BN o, TAASR ol SHAL LAY ANY
P ARt Pridsts 2 g AL oRY EE FYgo Ry
oY WAE AT QA e A%

F 0 FHA 7R AT 71979 715 FA(functional arm)’d = lHh

10.2 A3 A8 (acceptance tests)

[IEV 151-16-23]

10.3 A% (verification)

of\
I
>
~y
v
rlr
P
o
_] {
ro,
ol
k
il
iv)
X
ro,
o|\
M,

el olgtel F4E 4T 242
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g0l B2 20104 %3

10.4 AF AN¥ (verification testing)

Q18] lekel Br1H oz AP

2w Aol AE wEagdus 2SS 89l

~~

He QA APt AF.
10.5 W& (calibration)

H EFE Vo R A f
13t= 3t Aol EAsts &

[IEV 311-01-09]

10.6 #2M (uniformity)

=50 ¥+ XSS
Edol 18 ALE 9u|ste ‘ddE'9= U Jdoly, JdioRE BT
‘uniformity’ 2= Aol FoldfoF o}

71719] Aol 54 el |k, e vl wg gg vivle o AR

NEF Fws] §HE s o) de 5SS 7H E849 79y =4,

F 0 9lE wre g Patd 7)F &2 (certified reference photovoltaic material, CRM)’
g2 Az

10.8 71= BZ7] (reference standard)

dutzow 54 Al 7|de] o] & ¢ Se M 2 5o (Hol, FA,
38 Al%sts) =% (weights and measures)?] 7]Fo] & B4 XS
ojujsim, o] =ARE Y 7|l A o] FolA= B SHo] HlFEHH

Z : o714 ‘standard’s X Aokt ‘TR’ guQ ‘EWF'o] ofU:, ‘AT 7|Fo)
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1)

2)

He A7I(ES) S dnen. 23y ‘=%F 7IE’e A
74 ‘471(ef s mY7], kgd7] T)A EA A9 ‘EF
‘YI'ETE B 71719 299 ‘BFEVE 2= Hol F

22} ¥%7] (secondary standard)

AR (= =
A Bas glot, 13 B2/19 v 2 G715 Agyst 4UE o
A@Ae] gojok gt

F 1 AExF SH A AMEEE APAY 23 EEVE ‘I HAM(cavity
radiometer)’©]™, F7]14 0 2(HF 5dvlth) ‘MA EFE7] E&(World Standard
Group, WSGQ)'& o] &3t= ‘ZFA 4%A4 v n(International Pyrheliometer
Comparison, IPC)’dl| #ofg]of g},

12 ¥F7] (primary standard)

14 B27)E AS A3E A SSAS Units)e] shbel Zejgolu mi
4

oj¢} A A#H= #HUoE WES T v 54 FA(Ee 2AHEA, HE
715 ol&ste] AT Javt gAY vE ZFV] FEHEHA FS A
7Ht. 12 57 U8 E57] 5, 23 £5715 WA= ARE g
12} 5575 HE 229 ‘27 =338 7] (national metrology institute,
NMD'W =72 R &gl g 2o #eE A e dAld A
dejstth, olmm dd Tl==EH Theer Hd FbA o G|t AXA =

2o A5 gy, AUE 2 A

el
T8 Aestel o] glo] ‘Ur)'wa F2s)E F,

A
r‘g—:
oX,

1 fEyetey] ‘F7F 238 7|7 AXAAR AskY Vlexsd’ ol

2 : ‘SI'ss B9 ‘Le Systeme Internationale d*Unités'e] o], FolE2+=
‘International System of Units’©]t}.

. ‘F% BAMA(cavity radiometer)’ 2 o]Fo|ZR ‘AA ¥F7] Z-&(World
Standard Group, WSG)'& °©]-&3to] nA g ‘AA FAF AS 71¥71(World

N N

N
w
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EfOFatdl™y 20f B2 2010WHE A/FIt

Radiometric Reference, WRR)'& ‘A% 7}% =A(solar irradiance
measurement)’ ©] Qo] ‘1xF BE7'2 AAHT Qo).

10.9 AZA (traceability)

Z/14 %a oo A HwE Fato] HAF FA EF /%] £A4,
sk ARe Ted BEQA BF/DA AAND A 54 At £4.

WA )F 29 Aol ad wA grol A B ASI welAe] B3
Qol AR, Betwo tak &S Tdshs A wg ol d Axje] o
ade gt

D AA BAF AF 712£7](World Radiometric Reference, WRR)'= ‘A @A EA}
A& 71(SI radiometric scale)’¢t AE AFE F Hol| AX vluLste] F 7]7] Alo] <
ESE +F ojudde] dFHAUT. wata ‘WRR'O g A4S AFFH R ‘SI
A g 2FAol Eok. 28y ‘WRR/SI @914’ ‘B3 = v &' S ugd
3871 loH, ‘AA EAF AlS AlH(World Radiation Center, WRC) ol A &=
‘B B] (half width)'7} ‘0.3 %’Q1 ‘AAIAE BEFE X' AA3 L Ik A HA

HlaL Abde] FH L gt

X

10.10 £HE A|H (proficiency testing)

DGR YL 24 27 WHE'E Foln WA 9 L falol
AQash AL Abolol A o] FolXE HE A FEZ o] FoIAE F97} Bk,

10.11 AJAHElI MAX} (system producer)

ALgATE Asa Pulste] ol gekel: HE Axge] T g
s Alzge] WAL ALA, wE AsR AF 2YS HIE 4

T A" AR E QI ZR2IOFNAN Q78 BE AT 8718 SHAAL T

Bge] glrt,
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10.12 AJ¥ (test)

TR Aol wet S Astel ATE FEG TH wE
sht ool BAE S3ste] AR AR o FoIAE 71EH

[IEV 151-16-13]

FARe 2Fe B4¢ 24w BRSAY, 989 54 B 24 EE
2AL A4Re A9 UEb: 2F9 £4¢ weld: 2hoz 4N

10.13 AJ¥5}7] [E= A¥5l=] (testing)
St ole] AP Fase B9V i Ao g B4,

e NPHEF AR T AGRNEADE $2 F dot BE

T . ‘testing’&
‘7\]?-3 olZti & & W& flon, YT 2= ‘testing’ S FE F2Z 2T

10.14 AN¥ 2 WA HAX} "2 (test and calibration procedure manual)

AGolt wgol Bag B AA AL FJESold 44K o FA}L
A AYL ¢ F Ye FHE 91 Je AR B= JRsE 24

A A2 Ald(qualification test) &
Dok, AA-E dar B d EEolut 53

TrAE ol = AEvz 483

10.16 A]¥ ¥ (test method)

A 3k5E AL

vy

Aol el Bad 71%n AxE

il
rlg

Q% BAL, 7FsE B3l tks old BAAY Fele] 71zt
B8 £AY FHY FE k.
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EHOFZfHIM 20 22 2010WE X/ ZIt
10.17 N A (laboratory)

1) AldA [ Ad d+F4] (testing laboratory)

FARETE AYH A A5 9 GE 5 e 2 2
Ao, NPLTE T HIHTA BE L FE 448 A2 AL

Fasts AR B8 2.

[A]3x}] Al& A (testing laboratory [third-party])

10.18 AJ¥ A Ato]e] Hlu AJH [A]JEAZF H| A]¥] (interlaboratory testing)

10.19 AN} (applicant)

o)1= 3L 2 1% (certification program)ell ZolE Al %7

A% NBe AT 24,

N

10.20 %3l ZtA (memorandum of understanding)
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10.21 Q1% (certification)

of | EEolLh §o] FAH Aol gt}

=~

rlr

2% Ao Bzl

rlr

A=}
[EC &4 €92t ‘AFA H7Hconformity assessment) i FEt}.

1) 91% 7|3 (certification body)

olF RS 93ta HFA AFME WG AARA AdF AF
ARSI HEstar, o]E AAK o R RAdels 5o Qs AAHS
A3l Qlal Al o] gl 7oy A

2) 91= ¥ A] (certification mark)
01= 7]3o] AHAY AFRY EAAS 7HX L g FHoY VEEA, (1
TA7F 2ol ) BFol} 90| A|3Hthird party) ¢15 ZE 1] <3
1SS W Folgt= AME S HlERH o Z(exclusively) YER &= o ARS-H U

o] glo] T3t EAH(particular)

B
Hdth= AS dAAAATF= AL

F:9%F Zaa@aAs A3 AA/AE Y BAE BEHAY E olE
Aol ZEaBe $PAM, T2 9 FITANE AFHS AFHE
FHoz QAs ) B AR 9% BAY AN ALAL AF BT

4) A|3=x} 1= (third-party certification)

¥,
EE
of
A
%

A Fujake] FAE A gon 1T Ade &

AFES 7H AR 71 A U5
10.22 915 A2 H3] (license for certification)

o] =
1 O

zzagel P SAs] wAEE BARA, 9F 7wl Ao
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AzA i AR (Ao AFE) BEG FY i o] AT AF
zZeagel PR RonE AFAY 4y B A VLS FEsHE BA

10.23 [91X] H3] AL X} (licensee [for certification])

°1%= 7] & (certification body)ell Al (QAZA} ¢Q1& FAE AT F YE=)
S Hogk AfQlelyt AlxzA e Akt

10.24 Q1% Hio EjYTEH J]& EA (certified reference photovoltaic
material)

ESE 7] "3t d AR (standard reference cell)’

EZ(CRM)'¢] & oojty,

rlr
o
ofN
T
flo
N

1) 2z} 71F7]) [£E 7]F 42A}H] (secondary reference)

22} 715 7](secondary reference)= A A LAH QA FHHof| ALE3F=
A5 7] (instrument) Y -8 7] 7](working reference)& W A3sl=H o] &=
715 7]7](reference instrument)2A4], F7]d o2 1x} 7|F7]S B35t
ol Hujo] wAgsfof gt
F1: 2% 7€ 71718 €9 7|E71's &
= 3 B & Je 2% 71F 2A'EE AG HEFolW B wFFe] A}
BE FH AL E VE AXY Ve RES & § U

2) 1z} 71€7] [+ 7]F £A] (primary reference)

12} 7] 7](primary reference)+= 22} 7|5 7](secondary reference)=
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g o] &3= 715 7] 7| (reference instrument)S Wby, F
7](secondary standard)ES H-3la Q= 3to] Hujo] Bluafof 3o}
7171 Be "X w2 Hlgo 2 1x VT E AT §

Mol ke SL
o ™o HN r\r

o
o w S
%0
ﬂl—ﬁ

P HE A4 HEFoly RAd HEFY ‘AN Ax AS e HEF 2A
AX'E wAs A 7|FE BFFLA AAHreference solar device) &F, 71E
A A (reference cell)'E o] &3}

N

10.25 BZAM AH (qualification test)

N

X

al

B OAA e FAE(GE 7F5A, acceptability)E AE387] Y3 HHow QJog

Ak gk Hol FFojuh b AlAE 3R] disiA AAskE AL

1: ‘AR NF'L &4 g Tl s v IHEE A3 A%
AEd Fx Ut

2 AAAR A datele vE A&z Ad HHY SeE g2 45 S AEH
AoHo] g A7A, 71A-A £EY 4 S Ut Aol 238 =

8
3: HA4 APe AHo) 9k Ba 2o WA B} AHE Wojof B},

10.26 X3 (conformity)

EA EFolY 89 & FAHo fA4E o7& A= AL v,
A2 T E¥o] st 7S U3 st=A] oJFE AASHA Hu
1) A¥gA 7= (conformity surveillance)
TA4E 2719 gt F3FAdo] A&EH=AE AAS = =, 7A4Y A8 231
A&EH o7 FFAA F A=AE Hrtel= A
2) A3A AA (conformity evaluation)
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1 : ‘A4 H7HConformity Assessment) Btal%= 3o},

2 : ‘A4 H7MConformity Assessment) & 5& EFo|Y A|2E FAo] Alg
o] %o W3lA| F}IFS BA3E ‘T BF AA'Y EAE BA37] At
g g 3t}

10.27 MG Q=AM (certificate of conformity)

w E3Zoli} 890 A= ¢1= W (certification program)ol A
Tole 2 Ut AS YdS5stE EX(tag), EA(abel), ¥ (nameplate)
= 24, olF FAY #A+ i EF v=

A S Pl TR EEe) 439 danel A8 e
2yl Wge AuA g 5ol ¢

10.28 M| XX} (manufacturer)

AE A gl Az T

il
-
Og{:‘il
P‘L
rr
BN
iy

1) [EB1g32A] =8 AZA (module manufacturer)

Hgdd 2e AL B A DE(encapsulation) 71 5& F3e= %

N

2) [Elg3dA] AA AZAF (cell manufacturer)

Bggud A4 AxE Fashs 24,

10.29 Fox} (participant)

oA Q1%

[d

ZA]

Far 9l 4.

ol
rr

2O o

10.30 EfYIebd HE/XH] (photovoltaic elements/equipment)
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10.31 #Z= (standard)

& FEAIACH k= Y FIolY e vl tide] £FEH Y=
A9 F4& 7R Qo

2 'EF AARY EH'S YeME BF AYgHu AEHE A

3HA 3= Aolojof gt

N
k
Ao

ASel A

ot

3L

rlo

X

r (o]
ofN
o
N
ol

w2 e Adstod ot 2o A ), dak, Y R A 5
e dEe T

10.33 £A "™z (quality manual)
z2e] F4 AAoly WA, B2 F4 Ax=S Fd wel tiEiA 7= 4.
10.34 Al =91 (type approval)

A e+A 3 7Fconformity assessment)@} &

test)oll 4 £ 235 da daE vht= Aol 2AE &, %ol Al&H9
G2l gk 2l

{:o
Nt
0y
N
oX,
>
ot
@)
[
=3
5
(@)
e8]
=,
(@)
=]

10.35 A AlH (type testing)

olfl AAZE ST Ao a7 AlEE FFAE F dEe BolV] sk sy
oj/del s AAWNRE k= A G o] sty dAsks Al

- 159 -






EYUH §of 28 20101 HFH

m X3l gokgubd MX|9} A]AHEl (Concentrator photovoltaics)
11.1 88 7 Ho] (active aperture area)

HFol A=FElE & 5)9 FA4 fo = UH, HEgd wFded gl

RS WobEo w2 AAG ATRI AAFE Hol.

11.2 XJA]&E (pointing axis)

A4d g gitd 59 7|Fo] He Fo8, REY A FYUS o=
A (illumination source line)o| & %= w Z8o| H7| A Agd A

F D ANE L e P A ste B A9 ‘FEF'F vl dold.
11.3 TFH] (concentration ratio)

(9] : Aol glom, By BEE ‘9’2 Yedh)

e

HYAE 0% Agol) malU(Fresne) W= 5& Algato] AAAL we) 24
Awst AFeAA BB We] 2AL FE wloln], Y HFPRA A4 0
AEE ehle Wl duslE BA AYveka shel, w3 AT Holsh
YR wolel Mz FsrE @k JlsaA WY 93 A% Yo
G FE A3 Pk

1) 71384 " 38] (geometric concentration ratio)

qUlS wholZol= FFF(receiver)d F& Y oldl thd FFF-(concentration
collector) 7|7 Ho]< H]&.

2) BA} #334] (radiant concentration ratio)

AYY AFPEA AN YAEE Wl A} BE] g PYE Wl 24}
BE g U BE APe'da PEsE S



A|AHI (concentrator)

7Y A% [EE

1.4 3

]
—_

AL
OO

e
_vO

NH

2o =S 714 ‘concentrating’ tHAlY] ‘concentrator'V} A5 A& T}

. Z

=
T .

1) 3338 g%Fdd AR (concentrator photovoltaics)

: CPV)

el ZAS A7)V €

2) A48 egFPetd 33 (concentrator photovoltaic receiver)

3) }3d "¥FTd 2E (concentrator photovoltaic module)

73

—
o ﬂu |
TR

4) 338 g gFdd AA (concentrator photovoltaic cell)

A,

Gl

K
o
T 0

—

NA

11.5 £8 FX] (tracker)
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m
==
o2
ol
r
ofo
ke
o
o
N
o
@]
im
i)

2% meh g0l F3 44,

ERTIELT AT

it

11.6 TYd X (Fresnel lens)

Aoy Ao d=E Fysk Hlo] xd& wxe= 212 22|59 H3oz o]Fozl
st Az}
F1: 3L 2859 A2 22 ‘H 23S 7 b9 54 =& 22 ‘A 2F7' &

T % 1t
R the) A Feoltt. Zhzke] e TelFe 3@ o] & Polut
Aol Hol=E mAEe AHA Awrt 254 ta2n.
DEYd A= §4 A4 BAE $A(stamping) AT % (extruding) 3t
oz FesAY 7R 2 BE 5 Yok

N
w

11.7 2& (efficiency)
(&9 @ 2Ho] gloH, Bg NEE ‘92 YeEdTh
1) /7 Yol && (aperture area efficiency)
H4E mae AA AT weld dd wa 7T wolel HE.
2) = && (lens efficiency)

718ke4 3 31)(geometric concentration ratio)ol]l ~FNEH A4S 7tFAlA
T A A o] vl

o}
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@ A1 2] (Project management)

A

e

gl B o= IEC/TS 62257 AlE A4 <1833t

12.1 71& X124 (engineering consultant)

e 1847 AR S AL skl V1% Ao ue, geel Bad
a7 A Qo AYS e AR sheIth

12.2 B2 - §X] A¥X} (maintenance contractor)

Al 9 FA Ak oste] A HEFA] JFE Jdets oA, 7Y,
718 == el

12.3 AMFG 718X} [E= YUK} (project developer)

o
PN
iy
tlo
1o
%
e,
(=

A 7 Abd (electrification)S 2ol dtar, Alge] ZH Q3 A
AE wtE s A Y-S 7R ALe

1A AARE AL AL, A3 24T, AAE FH4TL, AL
249 AT S5k, BAA Ak 228 A5n e B2 1]
AG = +HoF i,

Z 2 ol AT, AP Ak E ARG 3 AARE Ao F}.

F3:(F4 13 A% Red A9E) AQ ALAE 4D £ AR} vpAw

TE 3 T 13 AYE oY FHYo] U

12.4 A\ 43 MAXF F= S AKX} (project coordinator or general contractor)

S

Al

2

wol, Al QF-E AR FAFAY

o
T3 ARl A WA FaE AYS 717 /\]_%].'

H

F A Y AYARAE A HE Aol dnt AkE 43 w2 JeA, 3t
A7t st QF7 AFEA, ALY R duk AR f8E =2
A=AE ol & AAH, o|¢} of&e] A|2HlF} FA Q40 Wt 73
#E3% ‘BE 2A'S 2T AYE 7HQA.

e A
1=}

k!
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12.5 AF2X} (user)

ZpAL

-

Lo

FoE THAI7] flske] AAd Al S o] &8k Aol A

12.6 A%} 8 MT AJ™ (market deployment initiative)
(A Fx2) A 7}8 A %(green pricing)tt & 79k <1 A A (rate based

o
< T
incentives)¥} 2 Aol FFS vA= TS ol gshe] BT A
sl =780 43

o 1.
12.7 A& A¥ A8 (demonstration program)

Ao AT A AR AlE.

12.8 A& AJ¥H Al (demonstration project)

A AEAL 2l A GG A 2] S $82 AW
9ste] S8 s)Seka AR A9,

12.9 AZ A A& (field test program)

P

AAe] 2ol BT A" A a4 e Ayl Ad A9,

12.10 29X} (operator)

Azgle] S B R WS- §AS BRI Y wAY /19, £E Q)
12.11 42 2 7}4 (turnkey price)
o #E Algd &G BerA BES AlQg dA HE&S 2Fete

tEYY HGPRd 2w At FUA
E gL AT 57 AN AgAT

- 166 -



EYUH §of 28 20101 HFH

I

N
\G

D REeF AT F A #YEO] fle AHOE FU) HEo] RAFTE, o)A
H]g EZ Aodd. (A€ Evd, 7 A HFFTH S AT o
A 2FAo] 2= AL 3] SEME EY A4 o] Wednz HEo
H]-g-o] dAstE A9, o]H 7199 v 8-S EFHA FErh wAIIAE, 4FA 4
A A E AAleted FUtEE &5 S £3 TIHA EE=T)

r[n o

12.12 Lyt AJHH(M) (general specification)

A gkt sk B4,

F 1 X e F2 AMFdA 7dEs 5289 o3 &8 24, 73 - AAFA
gu B3 2 A4 £8 7|7 §& £ A 23S BYdte= U] =9
Qoo gt

T2 el A= ALY AQE STA Y &

F 3 : ‘specification’s AbF ol o dFA7IE BTt Aoy, AIF S dEE

Ao B2 ‘AlA(2) BE “BAK)ZE 3814 2e Ao ot
12.13 EfQZutd AJAH A& (PV power system market)
Zhroll A AA|g, A &% 4OWT o]l (HAE) HgAEd Al="Y A
12.14 stz g AKX} (sub-contractor)

AR AQE Aol ZlEE o] = AER Al Al B3 5] dR-E

Aokl olshel st A A,

DHEF AGAE A FA YR 3
Ex Aol A%E Fg FIE %e A
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O &2 (Acronyms and abbreviations)

1) AC

2) AM

3) ATC
4) BOS
5) CES
6) CPV
7) CRM

8) DC
9) DG
10) DOD
11) ECT
12) EMI
13) FF
14) IES
15) IEV

16) I-V

17) MCM

18) MOU
19) MPP

20) MPPT

21) MST

1 (alternating current)

7] A% A4 (air mass [index])

A4 [A18] =7 (acceptance test conditions)

¥ X (balance of system)

A A9 3F A28 (collective electrification system)
3y HFFLA &4 (concentrator photovoltaics)

IZure glgP it 7] & A (certified reference photovoltaic
material)

A7 (direct current)

M
[
= o)

fx] 24 7] (distributed generator)

)

14 A% (depth of discharge)

S7} [Hg3ed] AR €% (equivalent cell temperature)
AA7] 74 (electromagnetic interference)

3 & (fill factor)

MY AL FF A2" (individual electrification system)

=A| A7] 71%& €9 2L (International Electrotechnical
Vocabulary)

AF-H (current-voltage) : IEC/ISO ETo YA3 A [-UE
A3t

A= 2 Aol @3 A|2H® (master control and monitoring
sub-system)

%3] 2+ (memorandum of understanding)

Fd &84 (maximum power point)

HAY 3 H % (maximum power point tracking)
2E tAA A8 (module safety test)
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22) NOCT

23) NUG

24) PSOC

25) PV

26) PVE
27) PVPS
28) PWM
29) SELV
30) SHS
31) SOC
32) SOG
33) STC
34) TCO
35) THD

36) UV

N

o g

=

Ko
N

a

: #o] PE3AH ‘acronym’-E ‘<A o]’
‘z“‘(‘l]foi)’i
23 — 32), gol9 B¢

L%(alternatmg current)& ACE}_T'_ 3=

of 2 2010dE 23

TA HEFFLd AR FF &% (nominal operating cell
temperature)

B A& WA 7] (non-utility generator)

F 199 ‘B4 wx] @A 7] (distributed generator, DG)' ¢ Zt}.
BB 22 A (partial state of charge)
B39 A (photovoltaic[when used as an objective] or

photovoltaics [when used as a noun]). PVE A|Z}sl= 9+

fo]= X5 photovoltaicC 2 A|FE = B2 F£EFFHo| o).
B 3

HFgabd A8 A]2® (photovoltaic power system)

B2 )

E.Z /A1) (photovoltaic elements/equipment)

W% (pulse-width modulation)
(safe extra low voltage)
7}A 8 "HdFdd A AH” (solar home system)

%71 (standard operating conditions)

B okgdbd AXF 74 (solar PV grade silicon)
E¥F A8 %7 (standard test conditions)

& (transparent conducting oxide)
aZ3 R 123 & (total harmonic distortion)

Z}2] A (ultraviolet)

E= ‘FEA]’, ‘abbreviation’ &
&4 F oy -°4”]*‘: 2. 82y A9 o4 92 &
= A SATE OA Fol= A7 B

acronym®| @2 AxE A Lo},
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A3 242 A (ultaviolet) S UVEtL st
acronym®|t}. teletypewriter exchangeE &< #<¢l telexi= abbreviation?]
o o], LASERE
E ]’T—:-‘_‘ Eq'}‘-] 1_1__

light amplification by stimulated emission of radiation?] A
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Y 7]€ (Photovoltaic symbols)

H A ] JFAS oot s 3
amorphous silicon

FATE B]AF JFA e 3
hydrogenated amorphous silicon

AR O] O] TO] (I2) +rrerrrreressssssssssssssssmsssssssnsssssssssssssssssssssssssssssssssssssssses 61
overall PV array area

I50] A= BEo|| ASEE LI0] (In?) reeerereeremssissssninisssesnennen 61
equivalent area of the part covered by shadow

o]g]]o] ligo] (m2) ............................................................................................ 93
array area

72323;5_:]_ TR st e 2
crystalline silicon

ElSF O LA] G Ef (Gh) roverererrsesererssressneisinistst sttt 91
dependency on solar energy

O] AZ ZFE (Wm 2 um L) cooesmsmmmmmmssssssssssssssesssessesssssssssnsess 123
plane of array irradiance

A2FEY FR FAF A (cmPesT o pm ™) e 123
spectral photon irradiance

AZ AT T ZAF ZFE (Wm?2) s, 122
irradiance

FOZ ZFE (W 2) seeereeresmssinii s 125
total irradiance

/\]“;643 _;,l_/\]. A=, (W-m_2) ................................................................................ 74
test irradiance

AR 7} A& W= MO ZAF T (Wem™2) seeeeeresresesrsrnsesasinnensnnns 74, 124
in—plane irradiance

oz (J-m_2) ............................................................................................... 125
irradiation

FQZETE (Jom2) eerereereesn s 126

total irradiation
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8ol 28 20101E AW

ZZ] F T (A)) rerererereeereeren e bbb 94
charge electric current

HER] Z] 5 (A) weoresrersresssessesssesssssine st sb st bbb 94
discharge electric current

_l:rl_g-]_ ;ﬂ_ﬁ_ (L) srereemeronemsmmentnntietiet ittt sttt s 67
load current

H T ST AT (A) oo s 38
maximum power current

237_31 ;ﬂ %_ ( A) .................................................................................................... 82
rated current

1 A ) NS 61
short—circuit current

B3 A Y ZANA L] Tl AT (A) woererreerrsmresmsmsninsiseenns s 61
short—circuit current under standard test conditions

= L) PSR 79
current-voltage characteristic

H BRI QF EA] oeererererissseiesis st 79
current-voltage characteristic

[BlFF A AAY] AF LE (A-Cm2) erereeeemrerersnsnnennn. 79
current density [of photovoltaic cell]

ZEB] FFR] ZEA] s bR 70
balance of system losses

o] g]] o] §_‘J'1_E'. _{_L\_/é] .............................................................................................. 70
array capture loss

A 22 O LT (Gh) weovereerereresssssssresssnsstsisiies sttt 77
capacity factor

T A A TFAS reveererresessii 3
microcrystalline silicon

TEFZEZI A T AR erereeesssessssssesiseisesis st s bbb s 2
multicrystalline Si

1:].72323 ‘I—‘IL./:: .......................................................................................................... 2
polycrystalline Si

A 7|F g7 (1,013><105 Pa=1,013 hPa) wereereeeesessessesanannnns 120
reference atmospheric pressure at sea level

BFLEE Y] (W) reorererersresssemssessessssensserissasssessssassessssessss s ssssesssassessssesssessssesses 67
load power

a;ﬂ %gﬂl (W) ................................................................................................... 87
maximum power

Ed q].%e_ﬂl (V) #eerereeserssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssessssssssssnsnes ]7

maximum power
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;ga % (W) ................................................................................................... 892
rated power

FFE A ZANALY AZB ZE (W) soererererrererserssssnienisei 83
rated power at SOC

FFEAY ZANA L AZA S8 (W) roreerrereremrsresssisesssinsiinisnssssns 83
rated power at STC

ﬂ]oolzingﬂElid o] g]] o] ;gzﬂl %g‘i (W) .............................................................. 77
rated PV array output

F QREE (Jm2) e e 93
total irradiation

AJI5H] (Gp) erereeressererssserensnsnniett et 69
performance ratio

-'H—i ....................................................................................................................... 1
silicon

12 B I O 3
single crystalline silicon

TIE ] H] B (Gh) oererererrersrerserssessenstesitsisties sttt 60
shadow coverage rate

AHEYH ST (AW 2) v 71
spectral responsivity

_‘,]EH }\:ﬂ]E@ < 1:1 .......................................................................................... 792
maximum spectral response

/\1—1;]] )\:zﬂ E a'_j < H .......................................................................................... 792
relatlve spectral response

B3t AAE 0] Y ZANHY AHET ST connrnrennsesssssmnsissenn 71
spectral response under load

B3t AA4E g ZANAY A AHEZ St v, 71
relative spectral response under 1 ad

VA o G O T T PP 118
ambient temperature

=3 }\]Z_]- (1) seeesemmresnmsmsnssmnsi s 94
charge time

33'7& A] ZE (1) weevreeeerermesementententetete s 94
discharge time

[ENOET A ] MR HEE LI (1) sommrveremsmsssessssmsssessssmssssesssmsssssssssssses 80
cell junction temperature

[EC/ISO TFA L FQF 7]T werrermmrernmsnssninn s 79
voltage symbol by IEC/ISO rules

BP0 T AFLBFE R QF 7] T ceereereereerrmsnenssinseeresiesiesisssssssisssssesisenes 79

conventional voltage symbol
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I:l

e I £ 1 TR PN 95
average charge voltage

BT HEA R GE (V) wroererererseerssessseeissessseriesisssesisesssssesssesssssssssessssssssesssesssseess 95
average discharge voltage

—‘?—6]— vl %} (V) worerememmtennent et s 68
load voltage

THHE G (V) weeererersersserssensssersseessssssensserssessasesssssssessssensssessssassssssssssssssessasens 57
open—circuit voltage

XF }\]Tg 7\7—101]/\1,,] TNEE ZQF (V) erereereerssarenenreissinteeintntietsnesssseennanns 57
open-circuit voltage under standard test conditions

HT ST R GE (V) rererreerereesmseresssssersesssesisessssessesssssisssssssassesssssasssesssessssenss 88
maximum power voltage

= 57 =) Q1 TS 892
rated voltage

A 228 S8 O U R] (J) rerereereresrersesssnsniesrenstsiee s 77
system output energy

oldo] 71 75 A7+ (J- kW_l, L fodl) e, 63
array yield

HAF AN&HE 57} 7E A3 (J-kW_l, L hedl) e, 63
final system yield

7% 57 b A (J- kW_l, L Qo dl) e, 62

reference yield
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- 222 23} JE
HER | AEA BRI | WER ARA | ER o]F
A " Alpha N v Nu
B G Beta = £ Xi
r v Gamma O ) Omicron
A ) Delta II T Pi
E € Epsilon P Rho
Z ¢ Zeta X o Sigma
H n Eta T T Tau
e 0 Theta Y v Upsilon
I L Iota b @ Phi
K K Kappa X X Chi
A Lambda v Y Psi
M I Mu (2 W Omega
1) AF €% A5 (V-K? [Azt], KT [AZED s, 57
current-temperature coefficient
2) HEIZE (0, T FFL] QL) rerrervrerrerrersersnnestns e 117
azimuth angle
ot = G 120
turbidity
A €% A (V-K7T [AzE], K [ATIZE]) s, 58
voltage—temperature coefficient
A &8 25 AF (FY  W-KT =gk, K™ AT GE) coeeeveereremeeesniennnns 88
maximum power temperature coefficient
Q- R ZFE AIGE rerrerrrerrrrsnn 58

voltage-irradiance coefficient
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YN}

A mean

Nsp

Mot

Nwh

33_.% (%) .................................................................................

efficiency

AL A R G O

ampere—hour efficiency

T T O O] T () wrrrererreressesessseesersemsssesssssssssssssssssssss

mean array efficiency

B o (A R

system efficiency

ZZL A RE] T (Gh) rrerereeeeeresnssrersrsense s

overall system efficiency

I A R N G O

watt—hour efficiency

mo&;‘g] J—IEZ—]_ (°’ = E]-E]?l') ..........................................

solar elevation angle

QEH %g'ﬂ _%l_/\]- 7&-5:_ 7_-]]_2': .................................................

maximum power irradiance coefficient

R L o a ) [ 5 SR

shunt resistance
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m
e =3
o
P
o
T
gl
ofo

of 2 2010 AZT

<REZ I: gYFUH HX b

AF7E T2 AL HAo =z Ao DA A At
‘photovoltaic’o] & &oj&= g]~oj2 Holgh= 58 71X ‘phos’el o]gg|o}e]
=28tk Volta’9] o]FolA Feigh d7ete s 7Hx ‘voltaic’] §/dofolwH,
184975 227] Al &akgich,

Gl AgCl(F&t)olv AgBr(B&3h2)S 93 Pt(s) A& 911 U
3k

light
thin
membrane
\
Pt electrodes
ARy aC|d|g
7T r b solution
// Ve v /l
<L 1T
I /I /! //
I/ ] /s .I/
I 7
74

[Z1¥ I-1] Becquerel®] 23 #X

X

» ‘BlF32-A A X (photovoltaic cel)’'s BE ‘Bj¥A R (solar cel)#1 H=2m e
ojulelt}. 2007. 12.3H [EC ¥4 &olv ‘HF3dd AA'Z vpANoH,
20103 o] Eo]A o}x71A] IEC EFAE B4 E&31 Joy A
‘HFHA = AR Qo

Becquerelo] #7139 a3& dsta ALY g At7E 2 1873+
Willoughby Smith7} Se(A#]55)e] FHE A4S EAS AL, Slgol 1876+
Jaro] B¢z W.G. Adams®} R.E. Days a

effect) & ZAMetth7E [1§ 1-2]19F #o] Se ¢
295 u, We] zgo o)ste] Seell meFdt A

I} (photoconductive

2 %A D e
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Seo] AT g3 v-AL 18834 Charles Frittsoll 93] Q17 A Hx= ubdt
Se HJYFEHA HAxo] A #ro =z o]o]F T} FrlttsL Se ZZto|| Au(&) HHHS s

Fan

h '_l

AgS XA AA A2t AP a5 1% J=3vf. E=3 18839 =
=4 Hls ]‘I‘ AA7) oy = FH

g ¥ (photoelectric effect)E 7315 a1, #JA]oFe] Aleksandr Stoletovi ©]#
25 A a3 (outer photoelectric effect)S o]&3le] H X9 BjUdFdd HAA=
al

Q¥stoict.

2 : ‘9% FA ad'P 20M7] FEAA AHEHY §ol2, BE T FA aeld,
ole] ¥ /NdY ‘U¥ F4 & F(inner photoelectric effect)’E ‘FA=
A 7} (photoconductive effect)’9} 22 2]ujo|t},

gl Fd adE ol &g S d AAVF e Al 1887

S 2~Ego}l9 James Mosere= 95 75 |3}8t A A (dye sensitized

photoelectrochemical cell)e] Y& Txeg L, A= o] FHA7|se AR =

H 32 AR (Becquerel cel)dt &3t} 1888 0l+= 1|79 H“ﬁﬂ Edward

Weston #Hz9] glFddzd A=A #gt 535
Pz

Bl Fd A (solar celDT §o& AL FAHo= A}%g}gj\u}_

< 0.6-2.5 cm>

glass tube

[Z29] 1-2] Adams$} Day”} Se9 #7149
23 Aol o] && HE A

1940d ol o|27174A] 71 a&24 <2l F7]1d =8 A X (photovoltaic devices)
[19 [-3]3 #o] H& Fshes 542

TLSEEEF)d A7 2e&s do7|& :ﬁL'ﬁT‘ A5 HO] 740],\,\_4‘11 Fritts7}
ke A Fx7} Hl=skSl T
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thin metal layer

/

Cus0, TIoS, or Se

metal plate

[23 1-3] 1930 di7bA1 9] A3 A<l
7148 22 T2

Hzo] wh=A] P-N A3 B3t dx= 1941d v=9] A 2134 AT&T
Abate] WA (Bell Labs)®] Russel Ohle] 7H#atgitt. Ohle [19 [-4]9F 2ol
A8 ol ke Fﬁ* SRl A 0w o] P WS AHEEIA
AAE AAerglar, 1946030l AA Hz= wreA] A9k Bgddd Aol e
S3E Q%OWE} Ohle] A= ta A4 44 oA =52 dH9] faiol
Hzkol H7MES 9ol SaA7]+= WHEAE A7, grown junction)S ©]-&37]
well Mo ARgshrlel= 2HAZE A

Ohle] FHzeo] WA Mo AAE /N3 vh3, 1954 Bell LabsolA &4 T4
Daryl M. Chapin¥ Calvin S. Fuller, Gerald L. Pearson<
491 A J1% BFFRA S Auste] BEPEA
A= At Aast gokgurd Axe] T8 e 6% AolQlal, ‘Solar
=

=19s)
battery' gh= o]F o2 EHth GA] A7 AU oyA9 239 =& A=
e 4 ki FAekgla, AR e g 2 Aeidd ARE EolleE 1S
FAE= AA S o5 &S zlol2 =3 dle] afdstdtt. HE: A= 4w
gl do] oy BFFd Ao A ofE FARE ol 9lom, AW g2 dA
E8S Folx W A7) (back surface field) 37 Yty A sl deg=
ofA &= gy 2to]al Ut

¥ 3 : D.M. Chapin2 HYHAE HYLE o] &3 TS A M-S o E
AR, G.L. Pearsone A2AE SedlA SieZ AF3lal o]|EFQ EQE
nt#s e, C.S. Fullere ¢1(Phosphorus) £33 HE EAS 23t 5
HEFAR] FAH 27 FHIG T QAR E 7] g2 BopdA A3t
ATFAE] AU AAE H3tn F& FH o5 rxAHA AF7oln.
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top contact (+)

p-type

rear contact (-)
n-type

grown junction

(1™ T-4] 1941 7023k Ohle
212 =l e e D e

[728] 1-5] Bell Labs®] EjeFaubsd
AR NEA (Y& HE Pearson,

Chapin, Fuller)

19709 ) Futoll= n]=o] FF-FH(NASA) FE2 [28 [-6]13 Zo] AA ¢
S wholSol= Holl 2484l W =4S FAPAIA T} EA4S Frjdoe=
Zo]E= WA} HFX]Z=(Anti-Reflective layer)S | &1st ¢l A A&
CNR(COMSAT Non-Reflective) AA7} 574k, o] F vhdgk vhap A
7ol e ol 250 o=
A Zzol] AHgste= 71

rlr

rlo

=

% |
A
o

(m
=
X
[>
Ay
I3
]IN

14 3] Z(integrated circuit) <]
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ful
Q
{d]
ng
gal
ofo
k)
]
o
N
o
o
bt

textured surface

n-type

p-type

¥ o

rear contact

B Fgibd dx o] HArjo| Al E Sl
wofe Al o] Fol Xt 1970 el £

:_F.
o] o]zl o] A FFH(heterojunction)2] A
=

54& $8&3st7] A1#skalar, o] &nf
5 Z4(bangap engineering)©| B3 Az} /o] F Q3 == o] &H &
Ald7F 3

A F7] @ ‘HEPdA AA APE F UNSWE ‘Martin A. Green’®] ‘Photovoltaic
Principles, Physica E 14 (2002) 11-17’94 4¥& &3 stx, Fg A
A 4E F9 ABRAA FH AS WEA FAT Aot

<3 T3>

Hn

1. Martin A. Green ; Photovoltaic Principles ; Physica E 14 (2002) 11-17
2. John Perlin ; The Silicon Solar Cell Turns 50, Bell Labs Homepage
3. Timeline of Solar Cells, Wikipedia
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FUR AW 5 WE>

et

<RE T : SUY o

o

=29 gggdtd AJAH”HIol EM WA (Characteristic parameters of
standalone PV systems)

1 oG A Axdel Bag 54 W5

1.1 oj#Ee] €& (Array field)

ojglo] Ao Q3 HEQ o B BEo Fi Qe aAHS FE3Y
1.1.1 25 (Modules)
5 542 oy 7Exd A9
Prax B3 AE 273949 HY &8 peak power at STC (W)
An (72 & £33t=) 1A 93 (m?)
overall area (including frame)

% A4 Aess A9 Bad Hawe) 24 I YR SoYE A2 B
A9E YUz Uehigid. Aol 5@ A #dHE 2AE W Edes
AL ARV

1.1.2 @3 (Panels)

n g4 E08le B89 &
number of modules in a panel
Ap (& "HFg, UF 14, i A & 283e) (m?)

AA @9 yol
overall panel area (including frame, module inter spacing,
reflectors, etc)

1.1.3 oj#°] (Array)

Mu 259 4 number of modules
A, o]glo]e] AA Yo] overall area (m?)
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1.1.4 od o] % (Array field)

| Na HA 259 4 total number of module
M g ofFo] B FASIE AA 49 5
total panel number in PV array field
Ny, = No/n
B A HY =% nominal peak power (W)
PO = Nm’Pmax
A A Ho] AT ol#o] Helo 33 Zrh (m?)
overall are A equals the sum of array areas
- A7 =% design wind speed (m-s)
- AA AHA 3% design snow load (kgm™?)
U 7N¥ A<t open-circuit voltage U
F ! IEC 6119494+ ‘A S UedE 7|32 Vil UE AHSg.
1.1.5 ZAAFe} W9 (Orientation)
B +¥ ™ 7]1F AALZ tilt angle from horizontal e, %)
a B9ZF  azimuth C, &)

Bhlgo X Ad 71E, itTolAE AR 7E
FEE (), ARE (+)
from south in northern hemisphere, from north in
southern hemisphere, negative to east, positive to south
- Hgo] 7hsd 9ol #shof, BlF F24(tracking, if
applicable)
- Aol 7hsd Afel 3k, FAA 234 (A7 =3
39k A& A7)
adjustable orientation, if applicable (number of the yearly
adjustments and duration of each period)

’

1.2 A8 A& @3 A|2H (Storage sub—system)

N
X

d I
f o = =2 E

18 A wY A2y BEC ot ¥

M
1o
I
o
filo
o
BN
ol
v/

1=
T
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Un 3% <9t nominal voltage )
Cio F% €% nominal capacity (Ah)
Cioo AZA £33 (100A)17F &) rated capacity (100 h rate) (Ah)
- 71384 A A 2] type of electrochemical cell
1.2.2 A X] (Battery)
449 E4& dolg s|=ge] Ael vt
. A4z 9499 J5) a9 FAA9 &
number of cells (series connected)
Ps BEz dA5o) & FAA 5
number of batteries connected in parallel
U 2= h 33 A¢Y nominal voltage )
B = nlk
U A 2 A )
final voltage at end of discharge voltage
Cioo A7 &3 (100217 &)
rated capacity (100 h rate)
FA 2%X94 at nominal temperature ()
w A weight (kg)
174 By volume (m®)
1.2.3 &4 Ao} ZX
FEQ FA ZA G5
presence of over charging control device
g B A o
presence of deep discharge control device
- 27 2 4H ZH A%
presence of monitoring and safety devices
| U 33 A< nominal voltage V)
Unax 3 98 A maximum input voltage (3)
- AU & - HAd A (W)
maximum controlled power during charge and discharge
- H F - HAH AR (A)

maximum controlled currents during charge and discharge
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1.3 A8 Ao] £ W3 (Energy control and conversion)

1.3.1 1HH (Inverter)

AW E ] 542 oy 7Sl A9 3l

FQME'E $URE AR-IF AB0), AW W) EE AT ¥ 3N

F2u, AHE'Z ZoA] glernz ahgz &

rl

- A %@1 nominal _output power (W)

- A &8¢ 2 AQ &9 7ts 38 A3t (W)
maximum output power and specified time period allowed

U 947 A input voltage (9))

Uimax H3u 98 A¢Y maximum input voltage (V)

Unin HA 4= AY minimum input voltage )

Us =3 Y output voltage )

f F34  frequency (Hz)

- o] ¥e] type of wave

- el 4= number of phases

- A 1zZ3 A2 F  total harmonic distortion

T 'azxy Aadd@Es Aagd §8)L ‘1Fx2y g3 (Es
Sty o 2EgR G dE2] FojolmE 2x] g Ao

1.3.2 718} &X] (Other devices)

(Hd =¥ % F%[maximum power point tracking, MPPT] %X - DC/DC

oje} &2 AAo AL dlolE Z|Fiel A=

FA €% nominal output pwer )

438 A input voltage (V)

3 &9 A< nominal output voltage (8))
Unin, Unax  #3L ‘3‘< HA 98 ALY maximum/minimum input voltage %
Inin, Jax A 2 H4 98 AF maximum/minimum input currents (A)
- (AA AH9]) 394 frequency (steady state)

©1.3.1% 1.3.2¢8 5/4& IEC B E AoHo Ut
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1.4 %3} (Loads)

1.4.1 AA H3} (Entire load)

- Z k% 131 ¥4 AA A9 78 54
nominal global energy demand profile during reference
time period

- HY o= 8 AE maximum projected required power W)

- Ay 2 A2 o2 AF (A)
maximum and minimum projected currents

- AA 9 A7 54 AY W)

minimum and maximum allowed voltage

1.4.2 7§18 X3} (Each load)

Fo] 542 dlolg 7153kl AHeolxo] gl

ol

7N 5

- T3 ¥ A< nominal input voltage )

- HA 2 Ha gy H (8))
minimum and maximum input voltages

- A 999 AZY nominal input power (W)

- ) 948 AY maximum input power (W)

- % 9% AF nominal input current (A)

- Hd 9= AF (€ AF A7) (A)

maximum input current (and duration)
- Hgo] 7hest Aol 33k, FA cos ¢
nominal cos ¢, if applicable
- (94 29, 94 AYd= 59)) ¥3) 54 ,
load) characteristics (constant power, constant impedance,
etc.

- 2 type
- gﬂﬂ, ZIAA €, 4, BAL 74 59 HF ARE Ay A 9

form of end-use energy (electrical, mechanical, thermal,
radiant, hydraulic - - - )

1.5 A ¥A7] (Backup generator)

2 7]%5 type and functions
%<3 nominal power (W)
A< nominal voltage V)

I
o} ol ot
2, ot >,
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T A A7 V1% b 713 AY eFel 74 =5 AR A=
G718 LI,

1.6 A|2=¥e] A7]14<Ql #lx] (System electrical layout)

1.6.1 7% E2]% schematic block diagram
1.6.2 olglo] HAE (tho]e=2 YEld BA )

array cabling (schematic block diagram with diodes)
1.6.3 s 9 ¢t AR - AA W=

protection and safety devices — oveall layout

Wi X o &= o9 X7} AXHo Qe AX7F HAIHO glojof g} .
with location of :
- ZH] H3S #X equipment protections
- ¢l B35 AX] personnel protections
- ZAY 2 W g B3 FH
overvoltage and lightning protections
- A grounding

- 718} X others

2 87 W4 (Environmental parameters)
13 oF 3= 715 717t (Time periods to be considered)

2.1.1 715 7}5 A7t (Reference period)

gFFE A=A A5 ANl AAS AASRE 6 ASHE 45 Ak A%
A5E T1% 7V AL N(AZDT N()7ol tise] Tajok By,

712 7HE Nzte) 34Y olgel Ao, AF 4% A7 AAel g BFE A5 4T
5e Faol AEE AL AR

Time period being used to calculate and design the PV-system. Projected
performance shall be obtained during this period. Nh (hours) Nd days.

In the case where the reference period is longer than three months, it is
recommended to give mean and monthly performances.

2.1.2 A8 A& A7k (Period of intended use)

Zholl Ef gt d A|2EloAq WA AHE LH|EHE Aow Hri,
KX } o)
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- el days
- T weeks
- H[x=+= A-E] seasons

2.2 714 (Site)

| 2%, = lattitude, longitude ¢, =)

% altitude (m)
(Fr=7F ASA A FFole= )

(mandatory if limits are imposed)

Tama 71€ 7FE 717e] BHE R U= (T)
mean daylight ambient temperature during the reference
period
Tami 7l& 7V 713ty I 7= ()
mean daily ambient temperature during the reference time
period
71A9] H3 712" on site maximum ambient temperature” (C)
71219 A ]1_* on site minimum ambient temperature” (C)
Vinax 1719 At F<% on site maximum wind speed’ (ms™)
x 715 7}% 717+9] 2t (during the reference period)
- Azt HH# F% mean annual wind speed (ms™h)
- 71X AA L WX &= overall site layout
- B G T d A 2"o] 2] 2] Yol (m?)

ground area occupied by the PV-system

P 54 719 A, oF MEE AY AGlA 088 F Y A1F AR A5
@ JAsIok sta, Y Ao AA B PTFAE AZHA ot} Bk,

N

2.3 71& 4% d|o]¥ (Reference pyranometric data)

Ad% Z% global irradiance on horizontal plane (kW-m2)
AUz global irradiation on horizontal plne (kWh-m2)

o4
o, o
re e

T Q

o5 Mot g 2o el ol AAE ALESlok S,

I 74AHH  in plane
dir A direct

dif Abgk diffuse

N ¢2] normal
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BFgd A sw Folgsl Az A Felstel /1F B FHoR 1EEHE
T M FAe 4L Asok @)
G FF(1Y) B¢ FHHo] = A=z FE (W-m?)
global irradiance on horizontal plane versus time during a
day
G (1Y) Bk AAtHe] Te FUdx A= (W-m™)
in plane total irradiance versus time during a day
ol BA FAL H A FE YEhd & Qlojof s} (IEC A9 45 o
9= "ok [solar day] 3% #Hx)
H F 7% 71 B 19 799 A9 (kWhm /)
mean horizontal daily global irradiation during the
reference period
H 71% 7FHs 717e] HE 19 AAME AdxH (kWhm™%/¥)
mean in plane daily global irradiation during the
reference period
Hiait 71 7hs 71Zbe] Ha 19 AN AbgE dx=F kWhm %/4Q)
mean in plane daily diffuse irradiation during the
reference priod
Himax 71 7Hs 713 Aoj® skt o] A= FH o (kWh-m™%/9)
QI DES
maximum in plane daily total irradiation occurring at
least one time in the reference period
Jo G Ax9 7|F 71E 717 dojd &= A3 Hojx
1do] 3 ¥ ol Yol F 9T, Axstel o] v
Fe el 7
number of consecutive days without direct irradiation,
occurring at least one time during the year and
probable period during the year
3 A% W (Performance parameters)
b Aol 27lEE BE WSE A B 97k A9 Ade 9 5=
e @mol Al AFEA g
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o

- Aol AFT A5 W e AN WY
methods of computat1on to obtain the above—mentioned parameters,
- NE 208 R, FRFE P,
methods of extrapolation to the reference conditions,
- AR AHE A= AT H #Y 52 A REE, T2 F).
limits of acceptance (accuracy, tolerance, etc.) of parameters
resulting from checking.

gkl Alael Lujziel x| 22} Abolo] oju} o|m] wk7hE AL
2 (IEC 1t 22) FFed Fate] A4 oloF g,

3.1 [Z8% #AHHE] €4 A% (Instantaneous performance [power related])

3.1.1 ojdlo] A& (Array field)

s

o] 2 Fud 4 3N A L AWM (AR-mn MBS Bt AdelA,
oo A Jus EE e g 3 % A BEPUd 54 2

Nominal and/or minimum PV curves at the end of array f1e1d before storage unit
and before inverter and loads, for following irradiance and temperature conditions

a) AAME 4% Z= 7t (in plane irradiance value) ;
1000 W-m™2
800 W-m 2
500 W-m2

o

b) 919 4= 7= ZAA HYB LA HA| 2% (corresponding cell
temperature)

Tumy = 20 C, & 1m - s'Y A AA &5 T,

71000
Tesoo = &3 HEFLEA AX 2% (NOCT)

1500
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3.1.2 A<t Aoje 4= (Voltage control levels)

(8)) Tumb = 20 C, H3 Tomp, A Tmp®lA A ALY F=F (V)
voltage control levels at Tompy = 20 T, maximum Zamp, minimum Zamb

1 ZAH 33
alh  ypper alarm level

Uh Ao} &3 (FHe] Tdd W AP

upper control level* (voltage level when stopping storage charge)
1k AN AY (FH] A AlFE 9o A .

voltage control level [(oltage level when restarting storage charge)
h 33 ALY

nominal voltage level
U Ao gA] AlZEE Ay

voltage level* restarting storage charge

U 7AE 3}
lower alarm level

Ub Aol 3 (Lol AAE v HA)
lower control level® (voltage level when stopping storage discharge)

* ggoly ko]l BEA e Bgole oF Aot

- Aol "2l type of control

| - Z4A WA AX depth of battery discharge

3.1.3 X AF =3 A]2H (Storage sub-system)

Tami®t 1.4 ol S = A0 Y Fhold.

Ds 3F(1Y) WA A=  daily depth of discharge (dod) éﬁ—}fo;ﬂ)

D, A7t ¥ A=  annual depth of discharge E(Hcﬁlfo;j)
W A7 A7 3 A= Z2E v, 34 FAY A2 GEY
=o}of 3}, at this discharge level storage unit voltage value shall
be higher than k.

3.2 A 717t AX = [A8 A #dE] 534 AT (Cumulative performance
during a time period [energy related])

olgl dA 7IZbell A= o Ao o TH7|}
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3.2.1 ©7]4 A% (Short-term performance)

el o3 e ofelsh ol FUzl jskel AN slor Gt

H (kWhm™ / Q)
Hvy =12 H kWhm?2 / Q)
Hpn = 0.8 H (kWhm™2 / Q)

AZ 4 97 Xt Tom F501 1 ms o3 g3 22 219 o
Q=

g ofgo]7} sk o]t}

- AR PR W/EE AWE WEE 23 w2 N9 4
at the point before storage unit and/or inverter and/or loads

- wjAXF tolerxe] &4 ¥3 including wiring and diodes losses

- glgabd AR (o]d o], PV-Generator)9} 53 @ A9 AY HYES
Zotste] AxA7F g e FddA AlA"Y A AY
array nominal voltage of PV-system as defined by manufacturer, taking
into account the voltage range of the PV-generator, load and battery

3.2.2 [71& 7F& 717+9]]1 #7138 A5 (Long-term performance [during
reference period(s)])

e A% WerE Al .

a) A48 (energies)

Hirp 7€ 7FE 713ty AAMH FHExFS BT dg A (kWhm?)
sum of total irradiations during the reference period (rp =
reference period)
H = YH
Hrp 7E 7bE 7)) $3E AEZFLE BF UE A (kWhm™)
sum of horizontal global irradiations during the reference

period
Hy, =>H

o) MeE dAslor wl
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K 71 7+s 712l st AojEHe By Ao
erientation coefficient on the reference period defined as
' K, = Hyy | He
Epv Eg k, W B FFdd of#olrt WAt ojH o] Tt (kWh)
=5 —E

electrical energy delivered by PV array at array terminal
under nominal conditions

A 29 2FMPPDolY w49 A 53 2 A4 349 A 714
o

b) oA H]& (energy ratio)
Ke THAQ YA H]g
K =E/(B
A7|M ‘t= 7IE 7}5 7|1zt 50}«1 Al Ztolt}.
overall energy ratio, with t equals to number of hours
during the reference period

c) &% (efficiencies)

he BggEd ool & W3 &8 (%)
h. = 100 Epy / Hip

photovoltaic array effective conversion efficiency

d) HlFF¢A A|2® o] &F (photovoltaic system availability)

71% 7Vs 71303 V1 A 2 Ao Ui

for the reference period and for the reference energy demand profile
Ta =1 — (ena + enp + €hs) / €hu

o 7] A

€nd 71 7Vs 71z GEY e Aol U /A &Utor 3] wiol
A7l & YA Y o] &o] BEVlsd ATHY A
sum of hours of non-availability of useful energy during the
reference period due to voltage level lower than (4 till the voltage
level U} is reached

Ehp 71% 7bE 71zl B3R A28 G g gEd AVl fE
AR sf o] &o] BAGH A7te] FHA
sum of hours of non-availability of useful energy during the
reference period due to PV-system breakdown and repairs

Ehs 71 7FE 71z EFREA A2 By - £X wE e AV FE
=& o]&o] BTl ATHY A
sum of hours of non-availability of useful energy during the
reference period due to PV-system maintenance

Ehu 71 7bs 7|13 71 dUA 8 B wEd A7l FE AU

o]-§o] E7ls3 A7t $HA

sum of hours of non-availability of useful energy during the
reference, deduced from the reference energy demand profile
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oFo] wH WY AF 9Y Aadd T4 4z

Array field and storage sub—-system components

ofclio] S8
Array sub-field

: : =1
CELE : : \ el
Array 1 - A ; /
garE | P, q olaiol
Array 2 2 A B . > Array field
: 8 :
ool 3 K ;
Array 3 < (o] " D
: : ) ca
Vepeen SE § S S 4 . Panel
@d odlol R —
Sub-array

<ad I-19d0] &9 74 84 >

Vc oY dE HE FA
> Storage sub-unit
) N L : 11 :
ZEA A ol , :
Battery 1 b .
'..-.----.....:*"—m___*‘_r-__— & oY =M
o]
T Cell
_ . | 1 | : B
=3 2 : : HE HE X
Battery 2 : . Storage system
EuPNIK] 11 -
Battery 3 /
» V=V, "

IEC 1206192

<Y I-2 A A A TH 8k >
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SUDENAEA ANEIE *+++++++ereerseeseesees e 125
QUI'S  (ISK #+++reervreerseresnsemsseeaseeste e et e et e et e et e e et e e et e e et e e e tb e e tb e e be e e be e et e e e b e e e b e e e b e e tb e e ab e e teeeareas 125
SUPEICRATGIIE +++++++++ e+t e 21
SUPETSHTALE #7751 25
SUPPIEMENTArY TNSULATION e +essesesseeseessessesseis sttt 113
SUPPOTE STIUCHLITE e+t em s ee s 27
QT #7777 108
SUTEE AIT@SHOT e e st 108
SYSTEIM DYPASS dIOAE wreeereereereessessessesseestt st 29
SYSTEIM EFFICIEIICY ++ e+ eereersessees ettt 93
SYSTEITL OULPUL @IIETEY e+t +ersesseesees et 72
SYSTEITL PIOGUICE #++7+++++r s 1ee et em ettt 152
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=
tabbin oL L LR L L L LI LR LI ERC IR 145
tag .............................................................................................................................................. 135
7000 (<10 0 M er<) | ERERE R R T T e 21
tandem photovoltaic Cel] vttt 24
tandem photovoltaic [or<) | TR R 6
TCO — transp arent Conducting 10D, € [ [~ TRRR R R T Y] 25
temperature Cycling .................................................................................................................. 145
temperature L] AR T ) 144, 147
tempered glass .............................................................................................................................. 7
temporal 1nstab111ty OF I1TTAQIANICE v vvverererorrrrrrrrmeneeee ettt tttetetatatatateteeetatatatatans 104
temporal instability of irradiance or temporal simulator stability ««eoeeoeeerererrienenennes 104
temporal simulator Stablllty ..................................................................................................... 104
temporal Stablllty .................................................................................................... 101 , 103 , 134
BETTIIIIIA] *r v v v eere e e oo oo oottt ettt ettt ettt e et ettt et et et et ettt tetetatatatatattnenenonenannns 135
terminal DoX KNOCKOUL e «vrrrrrrrrrrrereeeeeett ettt ettt ettt eaes 141
LSl AR LT Ty 153
test and calibration procedure NANIUAL rorrrrrrrrereeere e 153
test and calibration prOCCdureS TNANUAL v eerrrrrrrrrrrrrrr e 153
LEST CONAITIOTLS v vvrerererererererereoeseaeete ittt ittt ettt ttttttttttuttteuetetetetatatatetotototototototatatatacccncncnes 74
LEST ITTAQTAIICE “+vvv v rrrrrrrere e e e e e ettt ittt ettt ettt ettt ettt tetetatatatetauesesettatatatotatotarnans 124
Lo M 88 T17 0 16 16 AR R TR T TR 153
test plane ................................................................................................................... 68’ 102, 104
test SEQUIETICE +vvvressssrrsessssessee sttt ettt 153
testin e 153
testing laboratory ............................................................................................................. 149, 154
testing laboratory (thlrd_party) ................................................................................................ 154
LEXTUTEA STIUCTUTE v v v rerererereerereremenenenet ettt ettt ittt ittt tetetatetetatatotatatatatatattenenenencnes 1
tEXTUTEA SUTTACE «orrererrrrerererrre ettt ettt ittt ettt tatatatatatatatatenanananananes 1
textured surfaces and SIUCTUTES s xvxexererererererororararatatantutttttitititetatatatatatetetitittatatatatatatanensnanes 26
THD — total harmoniC diStOTTION «xeserrrererereeeserotororaratetatatetittttettititititititatatatatatatatenenensnanns 58
thermal balance CalCUlation «xrxrrrrrrrrrrrrrrrrrereerr e e e 80
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thermal Cycle/humldlty fTEEZE LS «ovvrrrrrrrrerrr ettt 138
thermal Cycling 1o AR TR TR T T Ty 137
theTNal TNSTIUITIEIIT *+vcvverrererererorrere ettt ettt ettt et et e e et e e tatatatatatetatenenenns 99
THhETINA] SEIISOT +vvvrvrererererererete ettt ittt et ettt et e ettt ettt tatatatatatatatatananas 80
thermnal SHOCK tEST wrrererererereeetr et 133
1105 0T ) D21 5 [0) o TR CR LR T T TN 21
therrnocouple ............................................................................................................................... 99
therrnopile .................................................................................................................................... 99
103 Te) G U 1 10 TERRR R R R T T L T TR ae) 20
thin film pC-Si ......................................................................................................................... 2, 3
thin film photovoltaic CE ] vrerrrrrr e 22
3rd generaﬁon photovoltaic Cel] crrrrrrrrrrr e 20
thlrd—party COTTITICATIOTL #or v rrrror e e s e ettt ettt ettt ettt ettt et et e e et e e eetttanaas 155
TRTESIOLA « v verrereee et 21
thyristor ....................................................................................................................................... 35
tilt angle .................................................................................................................................... 117
time for acquiring the -V CharacCteriSLICS +vxvsvererrrrrrrrrrrrrrr ettt 105
time-based uniformity .............................................................................................................. 104
1OLA] CEIL ATE@ «+vvvovrrrererer et ettt ettt ettt ettt 80
total design T, 70 SRR LR TR T T T 84
total harmonic distortion (THD) .............................................................................................. 58
1OtA] TTTAAIATICE +vrvrererererrrrrrrre ettt 1 OO’ 123 , 125
1OtA] TTTAAIATION v v rerererererererr e ettt et ettt ettt ettt tatatatatatataas 62, 126
tOta]l NOAUIE QL@@ v vvvvrrrrrrrrrrrrr ettt e e e e e et aas 64
total system input 431157 5 L L L L PCELLEECLET 72
total system Output 331157 5 L L L L IEL LI 73
traceabﬂity ................................................................................................................................. 152
150270 o) SRR T T T TR TR TR 162
rANSTOTMETIESS TIIVEITET “+vvvvvvvrvsvererererenanatetetetetttt ettt ittt ettt ittt tetettteeeeenananes 31
tranSIENTt OSCIIIATIOTNY orrrrrrrrrerrrrere ettt ettt e e e e e ettt eas 101
transition layer ............................................................................................................................ 13
transition region .......................................................................................................................... 13
tranSMISSION CRANNE] v v vverrrrrreertt e 79
transp arent Conducting CleCtrOd ~rorererrrrer e 25
transparent COl'ldUCtil'lg oxide (TCO) layer .............................................................................. 25
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transp ATENT ClECITOAE + v v v vt 25 , 26
trlp L5108 (= IR RR LR T T 39
true conversion efﬁciency ........................................................................................................... 9
tungsten halogen lamp ............................................................................................................... 99
tllrbldlty ..................................................................................................................................... 120
tumkey price ............................................................................................................................. 166
A7 T M 1 o) AR TR TR TRTRTR 135
type approval ............................................................................................................................ 159
type testing ............................................................................................................................... 159
T
ultraviolet (UV) ........................................................................................................................ 138
uni form1ty .................................................................................................................................. 150
unintentional 1STANA «ocverorrrrreeereeee ettt 38
upCOHVerSiOH ............................................................................................................................... 21
1 0S) SRR R TR 166
utlhty CONNECTEQ vv v rrrrrrerrrreree ettt ettt ettt ettt ettt tatatatototatatatatatatatatanans 52
utlllty frequency HINK INIVETLET v rerererererernenenenenenenettttiteeeeetatetatatatatatatatatatatetatatatatatatatataces 30
utlllty frequency link type N 0A'S) 1<) SRR T P PP PP PP PP PP PP PP PP PR PRPRPRPRPRTRPRPRPP 30
utlhty grld ................................................................................................................................... 42
utlhty TNEETACTIVE TTIVETLET v v rrororsrsrsesrsneneneutuentntnttt et ttttttttttetatatatatatototototototatatatarararsnsns 30
utlllty interactive Operation T *+rverrre s e r e e s e st 45
utlhty interactive phOtOVOltaiC System ..................................................................................... 52
utlhty interactive prOteCtiOl'l 1000} L AR R R e 27
utlhty TNTETCONMNIECTEQ +v v rrrrorrrrreee ettt ettt ettt ettt ettt ettt et e et et etetatatatatananas 52
utlhty TEET ACE v v e e ree ettt ettt ettt ettt ettt et et et et et et ettt et ettttattatatattans 42
utlllty interface diSCONNECt SWILTCH =vrvrrrrrrrrrrrrrrrrrre e 27
utlllty TIEETEIE v rerererereee ettt ettt ettt ettt ettt ittt et ettt tetetatatatatatatatatatatatatananatatanans 52
LAY A 11 L5 w24 (0] <] ARt T T TR 138
uUv preCOHditiOHing o) AR T TR 145
LAY <) AR T TR 138
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V.
VA CATICY "+ r e et s 14
valve regulated lead-acid battery (VRLA) .............................................................................. 27
V<) 0 L R T T TS 27
vent plug ..................................................................................................................................... 28
vented lead-acid battery ............................................................................................................ 27
VETTTICATIONN #vv v v v e roror e e e et e ettt ettt ettt ittt et et et et et ettt ettt ttatetatatatatatasesesenentotatatatotatnans 149
verification teSting .................................................................................................................... 150
vertical column of atmosphere ............................................................................................... 119
vertiCal COIUMN OF WALET v vrrrrrrrrrrrrrrreeeeeetetetit ettt ettt e e e e e et et et e et tateas 119
visual inSpeCtiOﬂ .............................................................................................................. 130, 142
VOltage ....................................................................................................................................... 112
VOltage CONTTO] TTLVETLEL +vvvvvrerererererorerrnanenenenene ettt tetetetattt ittt ttttitatatatotatatatanenenensnenenenens 32
VOltage source type B AT~ 1<) SRR D 32
VOltage LR B BB A4 17~ SRR T 32
VOltage-irradianCC COCTTICIEIIL orrrrrrrorere ettt et ea e 58
Voltage-temperature COCTTICIEINT “vv v e rrrrrrrr ettt e e ettt ettt eeee 58
VRLA — valve regulated lead-acid battery ........................................................................... 27

_l
Wafer ....................................................................................................................................... 8’ 12
TWALEILOUIT +++««=s+++eesssemeessessanmstssaisinuststatssisetassesiausstsaasssasstsstesaasetdsessaastssasssastssstosasstssessassstsassssases 97
WAE-ROUT @FFICIEIICY #+ereeereereeseesees st 94
Watﬂess PO «rteeres s ers s sttt 90
Wavelength eXponent ................................................................................................................ 120
weight factor OF WeEiGhting fACHOr s wssesserssesseississtisitistis ittt 92
weighted average cONVErsion efficiency «+ e resessese sttt 92
Weldlng .......................................................................................................................................... 4
wet leakage CUITENT TEST wrrererrererererere ettt sttt ettt et 138’ 147
Wettlng agent ............................................................................................................................ 139
white bias hght ........................................................................................................................ 121
WMO — World MeteorOIOgical Organization ............................................................ 100) 127
Working US) 1o) £ 110 TR T T T R T P 156
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World Meteorological Organization (WMQ) « e esesseeeeesesessmtinmiiiiniiniitiine 100, 127
World Radiation Center (WREC) «esetseesesteseststusetisuiintiniiti ittt e 152
World Radiometric Reference (WRR) st teeesesesssetessitisititiiit s 6, 151
World Standard Group (WSG) «eeesseseesessesesstssetismieitisititi e, 151
WRC — WOorld Radiation CEnter -+« -««++s-sseeesssreermmmmeeamitteamiiteniitee sttt ettt 152
WRR — World Radiometric Reference < «««+--«tesseeerreeemmmmeemiiteniitaniieeniieeniteeniee e 6, 151
WSG — World Standard Group « -« -tseessessssmtssmtismiietiti e 151

Xenon lamp .............................................................................................................................. 1 O 1
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precipitable water vapor content
support structure

shade ring, shield ring

shade band, shield band

shade disk, shield disk

humidity freeze test

damp heat test

solar home system

weighted average conversion efficiency
weight factor or weighting factor
angle

shunt resistance

gallium arsenide

precipitable water vapor

tempered glass

reinforced insulation

aperture area

aperture angle, field of view, view angle
open-circuit voltage

open-bottom

open rack

individual electrification system (IES)
mold

dry etching
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AA dAE HFPdd 2E building integrated photovoltaic(BIPV) module
A inspection

ArE 71 inspection body

A AE) =4 acceptance test conditions (ATC)
Hs AR verification (testing)

Ar7] Ay == 944 A9 apparent power

AR7] g AA apparent position of the sun

2 e]7] isolator

A8E W7l isolation transformer

Ay Ay 24 AA isolated ower conditioning unit
A4y =9 x4 A isolated ower conditioning unit
AR e a8E A grid line

AW =z (2 Jd& H) textured surface

AR Y crystallite

AR A crystalline Si

A3 499 depletion region or depletion zone
AALZE tilt angle

BAME dx FE total irradiance

AAMH Az total irradiation

AAE A dx A= total direct irradiance

AAtHO A 543 A A= in-plane irradiance

A A L‘ﬁoﬂ BA A efficiency deviation factor

- 58 44 A A

A 7HA] finger

Al coefficient

As st s 75 utility interactive protection

A =9 nbs Bgdd A 2~d off-grid village photovoltaic system

As 5H HT88 Blgdd A28 off-grid non-domestic photovoltaic system
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SYEH g0l 2F 20104 23N

energy from utility grid

line commutation

line commutation type

utility intertied, utility connected
grid-intetied or grid-tied (inverter)
utility interactive protection unit

grid-connected operation, utility
connected operation

grid-connected photovoltaic system,
utility connected photovoltaic system,
utility interactive photovoltaic, system
grid-connected inverter
grid-connected power conditioner
grid-dependent operation
grid-dependent inverter

utility grid

utility interface disconnect switch
utility interface

utility frequency link inverter

utility frequency link type inverter

grid backed-up photovoltaic system
dispatchable power system
non-dispatchable power system
high voltage

loop

isolated operation

isolated site

isolated photovoltaic system
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TE= 3= polymer
19 A& 79 7| DC switch gear
af HEEA| intrinsic semiconductor

K
N o
%)
25
o

higher harmonic noise

azI AaHF & total harmonic distortion

a3 Ay WA W H high frequency link type inverter

— AF9 299 QWY

Iy AsHE Qv high frequency link inverter

a3 35 high frequency noise

RTASER QA 4 B A =S radiated emission disturbance field
strength of high frequency noise

9 dAd WA high frequency link type

A A} solid-state

2 o2 > =FE fill factor (FF)

A Edd e spatial non-uniformity

7] 7 e 7T vertical column of atmosphere

5 HAH cavity radiometer

3 A|2E &Y nominal system power

3 HYEFEH 44 54 2% nominal operating photovoltaic cell
temperature (NOCT)

3 HEFEH dA 527 2% measurement of nominal operating

=4 (A9) photovoltaic cell temperature

T HYFEd A2 A 52 2% nominal operating photovoltaic cell
temperature (NOCT)

SUSS supercharging

e XE transient oscillation

sk v over load capability, over current capability

HEH == E4 hot-spot

HEH BHE A hot-spot protective device

Hadd A hot-spot test
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EYUH §of 28 20101 HFH

hot-spot heating

hot-spot endurance test

over-input power

overcurrent capability

Commission for Instruments and Methods
of Observation

monitor and control sub-system (MCM)
photocell

photovoltaic effect

neutral density filter

light-confinement effect, light trapping effect
photon

photon flux density

photon irradiance

photo-electric effect

photoelectrochemical photovoltaic cell
photovoltaic current, photocurrent
endurance of irradiation test

optical axis

light absorption coefficient,
light absorption rate

AC utility power simulator

AC photovoltaic module

AC/AC interface

AC side switch-over (photovoltaic) system
calibration

components test

component cell
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=7} =Y 7] ntional metrology institute (NMI)

T A A Le Systeme Internationale d'Unités (SI),
International System of Units

oA GA FAF AS7 SI radiometric scale

oA dxA vl International Pyrheliometer Comparison (IPC)

oA A7 7&E & International Electrotechnical Vocabulary (IEV)

= A AT #S5A International Geophysical Year (IGY)

A3 &4 normalized loss

TTAstE i A=A normalized standard deviation

T4 silicon

T4 a2 Ax 34 feedstock silicon fabrication process

T Bl FFEd AR silicon photovoltaic cell

T8 AlEH designated test area

T4 ZAF Gl o] designated illumination area

T+ ZARH designated test area

TAE ) F9 == specified ambient temperature

TR AE 9 out-of-bound

Eig | celestial equator

Figa oY uniformity

o4 A = 55 2% homojunction

I3 AE Be a9 M E shadow coverage rate

agl=E A grid line

=SACEHSY extra-low voltage

e R metalization line

s metal foil

=% 2= 5 metal halide lamp

A" v e a4 forbidden band

71AA Rt A E mechanical load test
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engine generator (set)
functional arm
primary method
engineering consultant

Korean Agency for Technology and
Standards (KATS)

ambient temperature
referenced time interval
reference instrument
reference yield
reference material

reference spectral irradiance distribution

reference irradiance in array plane

reference irradiance

reference solar radiation or standard sunlight

reference photovoltaic module
reference photovoltaic device
reference photovoltaic cell
reference standard
reference-plate method

site

matrix

substrate

geometric concentration ratio

7o

i

knockout

residual capacity
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soldering

lead-acid battery

AL oMol s 54 (A E)performance at low irradiance

interconnection

internal quantum efficiency
internal field

damp heat test
temperature test

fire test

surge

surge arrestor

open-air climate

float zone melting

cumulative integrated irradiance

1

polycrystal

polycrystalline silicon

polyphase

multi-source photovoltaic system
diode quality factor

tandem solar cell
— tandem photovoltaic cell

multi-dispersed photovoltaic system
tandem photovoltaic cell,
multi-junction photovoltaic cell, or

stacked photovoltaic cell

multicrystal
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— W A2 i A
2 et - HE5%
2 g Hol- Al
GdE 34 FA
g2 A AAE Al~H
7] R

7] =4

ki

multicrystalline silicon
multiplexed system

multiplexing rate

single crystal or monocrystal

g0 22 201014 AF0

single crystalline silicon, monocrystalline silicon

short term instability (STI)

islanding operation
non-islanding inverter
island

short-circuit current

robustness of termination test

single-phase

monochromatic light source

monochromator
monochromator
chopper
chopped

simple separation

simple electrical separation

terminal

robustness of termination test

junction box

terminal box knockout test

single-axis tracker

large scale grid-connected PV system

atmospheric

standby loss
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air mass index (AM)

air mass index (AM)
atmospheric transmissivity
turbidity

atmospheric ozone content
subtended angle

cover glass

data acquisition time

data acquisition system

data point

data set

data sampling time

data sampling rate

weights and measures
reference of the weights and measures
stand-alone operation
stand-alone inverter
stand-alone power conditioner
stand-alone photovoltaic system
identification type
homojunction

twist test

back-surface field(BSF) effect

reference yield

equivalent cell temperature (ECT)
yield

equivalent shadow area

- 276 -



SYEH g0l 2F 20104 23N

o A=) sub-system

e o] sub-array

g ojye] & HRF sub-array short circuit current
g 2HFE sub-assembly

hot-carrier

o A, v & energy gap, band gap
L] bandwidth

w A tabbing

o E oy band gap energy

o 5 x4 band gap engineering

—— 1

ohEz14) A A

QERRD

laser doping
lens efficiency

ribbon

dry insulation test
village electrification system

light soaking conditioning

55 ripple factor
R R flying lead
H AT sheet resistance

face-centered cubic lattice

licensee (for certification)

2E T Yol - 2F fa8 H active module area
®a i A open circuit voltage of PV module
25 Hol module area
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FE e A
aHE IR
EE RAY &4
Ba A A
EE 9
EE QA 44
BE 25

BE OEY 2
R — AR
e} g4

2o A

Sof Bl of g o]
Eol Hedd (1F HY)
o) gjekdee Ak <hy
o) 4 =4
i)

e &4

Fa A

Ea

H

PV module short circuit current
parallel circuit of modules
module mismatch loss

module safety test

PV module reverse current

PV module reverse current rating
module temperature

bypass diode (of a PV module)
active module area

module inverter

total module area

module manufacturer

module packing factor, packing
density

module breakage test
module surface temperature
bus bar

simulated light source
simulator

photovoltaic array simulator
solar simulator

temporal instability of irradiance,
temporal simulator stability

simulated environment
simulated sunlight
no load loss

reactive power, wattless power

threshold
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B B T vertical column of water
=24 Fot AE mechanical load test
=40 Al physical system
n A7 A microcystalline silicon
1] Al 5 pinhole
U% encapsulation
IR encapsulated type
A FE5HA valve regulated lead acid(VRLA) battery
— 7R gy F5HA
g 7|3y F53A valve regulated lead acid(VRLA) battery
B R SRR
| =]
b oA gt A thin film pc-Si
bk g okt A thin film photovoltaic cell
B LA stud
b3t wafer
Fla=geaied semi-metallic
HE vl half width
HHEA 54 semiconductor material
(HF=A 2 o] Foiz) H3t junction (of semiconductors)
HEAL w2 ) anti-reflective coating (ARC)
(A1) HEALS albedo
HEQEA (R IE) semi-stable
g toleo = light emitting diode (LED)
WA AR A electricity generation station
b F4 electricity generation quality
7] generator
A HEE generator junction box
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Hhd A power plant

-9l azimuth or bearing

w917} azimuth

WA A= depth of discharge (DOD)

W AR-dd 54 discharge 1-V curve

Wall g Je d conducted emission disturbance voltage
— gt @A dst

A R I B A radiated emission disturbance field strength
Wk SalH directional solidification

7] WY — w7 vent plug or exhaust valve

v} 7] vent

v 7]k Bk TS A valve regulated lead acid(VRLA) battery
LR R = = B vented type lead-acid battery

LR} delivery or distribution

v AlE distribution system

HjE}FA o =% exclusively

A ulolof s 3 white bias light

HA normal line

HAW A dx= A= direct normal irradiance

HAH Ag A F = direct normal irradiance

Het7] gle QW H transformerless inverter

Y olgk 7= strain relief

HeE &2 conversion loss

Mg == e Qg conversion factor

H3 g8 conversion efficiency

HE A parallel operation

Hy 4 4 B Y3 dd A" multi-dispersed photovoltaic system
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side-by-side configuration
shunt resistance
maintenance contractor
back-up power source
warranty

protective conductor

protected extra-low voltage (PELV)

radiant energy spectra

radiated emission disturbance field strength

radiant concentration ratio
radiometer

hybrid photovoltaic system
PV array, floating

soft-start

partial discharge test

partial load efficiency

partial state of charge (PSOC)

partial efficiency
float zone melting
mismatch loss

non-sunshine period

assumed non-sunshine period,

assumed no-storage period
load

load offset power system
load power

load current

load voltage
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load matching factor
load duration curve
relative spectral response under load

spectral response under load
spectral response

spectral photon irradiance

spectroradiometer
spectral response
spectral irradiance

spectral irradiance distribution

polarization
shunt
shunt resistance

distributed generation system

distributed generation photovoltaic system

distributed generator
dispersed-array photovoltaic system
dispersed photovoltaic system
non-uniformity

burning brand

flying brand

uncertainty ratio

power conditioning unit, non-isolated
power conditioning unit, non-isolated
non-crystalline

non-utility generator, NUG

inter-laboratory comparison,
comparison test
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BSF a3} back surface field(BSF) effect
A A JF A amorphous Si (a-Si)
v =54 amorphous material
H| 88 B fdtd A non-domestic photovoltaic system
Q122 vacancy
U 7t a3 &5 4% light confinement effect, light trapping effect
Hl ] spectra
wo gw pulled ribbon
[ A
A e project management
A 7182 =AY project developer
Akl =3 @A)z} project co-ordinator
AL-8-2} user
Alol ] ~ ¥ thyristor

SYEH g0l 2F 20104 23N

gallium arsenide

pre-conditioning

diffuse insolation

diffuse irradiance

diffuse irradiation
relative spectral response
merchant power system

superstrate

dye-sensitized photovoltaic cell

AL color temperature
quartz

fossil-fueled engine power generator
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H2 F55= 7S fuel-driven engine

A=A line focus

M= line conductor

A bandwidth

A8 A linearity

A x| &5 installed capacity

A flashed light source

G B Bl gdd e E Ay pulse type solar simulator

9] ol

s H] performance ratio

AA 7178 71+ World Meteorological Organization (WMO)

AA FAF AS 7157] World Radiometric Reference (WRR)

AA JAF AS AH World Radiation Center (WRC)

MA 57 B World Standard Group (WSG)

233 AT extinction coefficient

AR A micropower station

2SR HE £d AR spot network

AR A8 Al 2H micropower system

STt E A8 microgrid

ﬁﬁ% AY A|2=" = AR Y micropower system or micropower station
ot P

2a7] e A salt mist

2EE T MY salt mist test

EAR= e traceability

ARE submodule

2 FHER) minority carrier

A dx Ae in-plane irradiance

A ZAF AR in-plane irradiance
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material intensive(ness)

loss

Shockley-Queisser limit
Schottky barrier

Schottky barrier photovoltaic cell
receiver

acceptability

vertical column of water
collection efficiency, quantum efficiency
horizontal plane

global diffuse irradiance
global diffuse irradiance
global irradiance

pyranometer

global insolation

proficiency testing
Staebler-Wronsky effect
stainless steel

string short circuit current

string inverter

spectral photon irradiance
spectral range
spectroradiometer

spectral mismatch error
spectral mismatch correction
spectral profile of radiation
spectral response mismatch error

spectral response
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spectral responsivity

spectral match

spectral irradiance

spectral irradiance distribution
spectral distribution

spectral coincidence

liquid junction photovoltaic cell —
photoelectrochemical photovoltaic cell

wetting agent

visual inspection

hour rate

time-based uniformity
temporal instability
temporal stability

time delay

specification

total system output energy
system producer

system performance ratio
system bypass diode
capacity factor

system output ratio
system output energy
system efficiency

field of view (FOV)
market deployment initiative
collimator

test
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obg = 1/t XY H3HY

f4 1 H
QHA 74 A

test & assessment conditions

test sequence

test and calibration procedure manual
test method

testing laboratory

test conditions

test irradiance

testing

test plane

non-uniformity of irraidiance in the test plane
testing laboratory

interlaboratory testing

applicant

working reference
demonstration project
demonstration program

field test program

effective conversion efficiency
effective maximum power
effective energy efficiency

pair

—_—

analog/digital converter
safe low voltage
safety qualification tests

safety disconnect control and monitoring
sub-system
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safe extra-low voltage (SELV)
stabilized conversion efficiency
annealing conditioning

net energy

dark current

stamping

extruding

hole

quantum efficiency, collection efficiency
quantum dot

memorandum of understanding
open circuit voltage of PV array

fraction of total system input energy
contributed by photovoltaic array

PV array short circuit current
array yield

plane of array irradiance
dispersed-array photovoltaic system
array loss

array capacity

array junction box

array output breaker

array capture loss

array efficiency

ice ball

bus bar

energy

energy gap, band gap

- 288 -



el

BN oy z U o o
du g 2 B ro
2
[

PN
<

e o 12 2 12 12 2 12 42 92 @&
40 oM Y of
N 2

re
o,
N,

R 2
Ay
ol o
091'4 Olﬂ

re
o
o

e 2 1 e e
o 4 o= N
N XN o &

= >
>

2
L

of
X

-z
A
ot

N
rif
<y

°
9
to
[

Mo
)

l

-z
[
i
Mo
N

i

o

I
Lo

=
o2
ol
o

N
i
o,
N
AN

v
i\
2
)

iy
o
>
o
l
rlo
ki
ol

> o
[
M

ki

N

12 vk (& v A sh

>,
i

radiant concentration ratio or energy density

concentration ratio

energy storage device
upconversion

energy gap, band gap

engine generator

additional filter type

filtered xenon

blocking diode

reverse bias

backfeed

backfeed operation

reverse current overload test
reverse power flow

negative load

annual irradiation deviation factor
connector

creepage

aerosol

soft-start

steady-state light or continuous light

steady-state type solar simulator

normal incidence pyrheliometer (NIP)

lead acid battery

thermal cycling test
thermal balance calculation
thermal shock test

thermalization
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A7HA 717 thermal instrument

AZFA7] thermal sensor

a4 AA =4 thermal boundary condition
7] m thermopile

A7 e EA% thermocouple

A — A7) thermocouple

AHE - 719 thermopile

44 - #4H hot spot

a3} A degradation process

|71 Azt alkali etching

A5 FS(3F) BIFFEA AR dye-sensitized photovoltaic cell
Ar o5 A — &29E 5% AlE salt mist test

o} sub-zero

o B] A% preconditioning test

L5 A& A trip time

o As concave mirror

LE ozone

59 == AY outdoor exposure test

25 A A (A13) measurement of temperature coefficients
== By A cell temperature factor

rfo
H
o
o

thermal cycling

== 3 A g thermal cycling test

== o3UkE 54 AE thermal cycle/humidity freeze test
SESF Angstrom

Q¥ AAF = St AAE AlZF FHAE visual inspection

ol A a& external quantum efficiency

Q5 3 external commutation, line commutation
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armor
external commutation

sheath

enclosure

ambient temperature

fluctuation

rate based incentives

application classes (of PV module)
class A

class B

class C

capacity

welding

hail test

cosmic ray

cosmic ray irradiation

bypass diode

bypass diode (on a PV system level)
bypass diode thermal test

bypass device

operator

operation (photovoltaics)

mode

operating conditions

remote site

(reference) standard

wafer

organic (photovoltaic) cell
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inductance
structural glazing material

flexible photovoltaic cell

active aperture area

effective energy efficiency

active input power

active power, real power, true power
active cell area

effective irradiance

effective irradiated area

effective output power

visual inspection

master control and monitoring system (MCM)

oxygen absorbing cathode(negative electrode)

lead acid battery

shadow cover rate

response
responsivity

intentional island

unintentional island

pseudo reference cell

pseudo reference photovoltaic cell
class I equipment

clearance distance

reverse side foil

dichroic filtered tungsten lamp
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copper indium diselenide
tag

heterojunction

double insulation

double insulated component

heterojunction

secondary reference photovoltaic cell

secondary reference
secondary battery
secondary standard

dual-axis tracker

photovoltaic cell for satellite applications

solar simulator
inverter
inverter mismatch loss

inverter efficiency

certification — conformity assessment

certification body

licensee (for certification)

certified reference photovoltaic material (CRM)

license for certification
certification mark
certification program
turnkey price

class I equipment
general specification
pyranometer

genset or engine generator set
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A7 A - 2 9y A
s 715178 A

At 3

e 98 A%

2] 33 AE WA Ee
g ¢d e =9 ¢4
2214

insolation, solar radiation
irradiance

regional irradiance duration curve
solar irradiance measurement
irradiation

primary reference photovoltaic cell
primary reference

primary standard

optional test conditions
impedance

input voltage operating range

incident photon to electron conversion
efficiency (IPCE)

angle of incidence
ingot manufacturing process

ink-jet

n

1

self-discharge

self discharge

self commutation
automatic start/stop
self commutation
self-commutation
self-commutation type

autonomous operation, autonomy
or stand-alone operation

ultraviolet (UV)
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UV test

UV preconditioning test
autonomous operation, autonomy
or stand-alone operation
self-discharge
self-discharge rate
delimitation

ripple

ripple component

ripple ripple-free d.c.
residual capacity
immunity

conducted emission disturbance voltage

immunity

radiated emission disturbance field strength
long term instability (LTI)
barrier energy

equipments

recombination

repeatability

low voltage

low voltage grid-connection
cold crucible

Ohmic contact

qualification test

integrated irradiance

integrated irradiance
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A3 B

AEs w3 4=
A5 Aol 82 A= ok
A7) ey A

A7 HEE

A7 =4 A9 A
A7

A 5E

A7 AP

HA71% (Ah) &8
A7

A71A EdlAd
A71daery 2w
a8 As

AE A g Al2E
A 24 A4 - =9 24 ZA
Ay s=2d - A9
A8 A - AH AE
e 58

A

e (Wh) 58

stacked photovoltaic cell or tandem
photovoltaic cell

conformity

conformity surveillance
conformity evaluation
specified requirements of conformity
certificate of conformity
conformity assessment
global insolation

long-arc xenon lamp

electric energy

conductivity

electrical shock hazard tests
ampere-hour

ampere-hour efficiency
electric utility

ampere-hour efficiency
field

electric-potential barrier
electrostatic potential

electric utility
(‘'Electrical Utility' is preferred)

storage sub-system

power conditioning unit (PCU)
electric power network or grid
electric utility

power efficiency

watt-hour

watt-hour efficiency
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grid

grid-parallel mode

grid-interactive inverter

grid-tied

current density (of photovoltaic cell)
current stiff inverter
current-temperature coefficient
current control inverter
current-voltage characteristic

current-voltage characteristic
mismatch loss

time for acquiring the I-V characteristics
live part

current stiff type or current source type
inverter

conduit bending test

voltage

voltage stiff inverter

voltage temperature coefficient
constant voltage control or operation
voltage control inverter
voltage-irradiance coefficient

voltage stiff type or voltage source type
inverter

electrification

electrify

power system

line commutation, external commutation

transition region
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A R ol

A

(B d=dd) A wel
(BhFgd) A= A sl
s A

(B =dd) AA A9
(BhFddd) dA At 2=
(BB A A 22}

(B ) A (Z9A) A9

transition layer

global insolation

global irradiance

pyranometer

global irradiation

electronic switch
electromagnetic interference (EMI)
electromagnetic radiated power
electromagnetic casting
electromagnetic disturbance
photovoltaic cell

cell aperture area

cell barrier

cell area

total cell area

cell junction

cell junction temperature
cell manufacturer

cell barrier
preconditioning
conditioning

total irradiation

charge carrier

grid backed-up photovoltaic system,
utility backed-up photovoltaic system

cut susceptibility test

absolute radiometer
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absolute spectral response
dielectric withstand test
insulation test

insulated enclosure

point focus

accessibility test

splice

interface

AC side of the interface
DC side of the interface
junction box

earthing

ground fault

ground leakage

ground continuity test
earthed concentric conductor
PV array, earthed

junction (of semiconductors)
rated

rated load

rated load efficiency
rated system power

rated PV array efficiency
rated capacity

rated sun-hours

rated current

rated voltage

rated condition
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(37 A4} 718
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(Z32h) g2

A= 5

A Z A}

Al A

ZAF B B

rated power

rated efficiency

rectifying barrier

steady-state light

normal short circuit current
capacitance

fixed voltage operation

(static inverters) commutation
sine wave

wet leakage current test

wet leakage current test

Ist generation photovoltaic cell
2nd generation photovoltaic cell
3rd generation photovoltaic cell
(third-party) inspection body
(third-party) inspection/testing body
(third-party) testing laboratory
third-party certification

root mean square (RMS)

Xenon lamp

manufacturer

genset

spectral irradiance distribution

spectrally weighted irradiance concentration
ratio

temporal instability of irradiance

irradiation

- 300 -



o\
)

R

g

of of of AN N AN AN AN N X
ox ox L @& N do

X
(e 1

ofo
o=
o
)
T
N
>,
[
T

X,

o
=
rlr
N
g
~N
~N

o
b
>

N
o X
for
ftfo

o2

ol
k1
il
vl

i
o

=
N
Dl
ftfo

2
BN
N g Md ol 1z
!
N
=

)

(RN
o, >
L,

fols

fols

nqo

S,
BN

S,
BN
o
H

S,
BN
o

S
BN
oft

SYEH g0l 2F 20104 23N

total design factor

total system input energy
total system output energy
overall system efficiency
donor

balance of system (BOS)
balance of system loss
balance of system efficiency
ambient temperature

cast ingot

domestic photovoltaic system
midpoint conductor

neutral density filter

neutral conductor

grounding

albedo

run-on

pointing axis

local electric load

back-up energy

support structure

designated illumination area
inverter effective energy efficiency
direct insolation

direct irradiance

pyrheliometer, normal incidence
pyrheliometer (NIP)

direct irradiation
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338 gL HdA
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T WA BFged Al~H
A8 dFFdd A ~E
A ALY TF A==
(nxdh) A1y &
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A=

series resistance

tandem photovoltaic cell

DC ripple factor
DC interface
DC conditioner

inverter

DC/DC converter effective energy efficiency

DC/DC interface

DC side switchover

rectangular uncertainty distribution
concentrator mechanism
concentration collector
concentration ratio

concentrator

concentrator photovoltaic module
concentrator photovoltaics
concentrator photovoltaic receiver
concentrator photovoltaic cell
integrated type photovoltaic cell
centralized photovoltaic system
centralized photovoltaic system
collective electrification system

total harmonic distortion

7o

blocking diode

quartz
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Adl =9 24 (M3)
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A =8 A+
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o o2

shield (of a cable)
barrier

ignition

complex

true conversion efficiency or active area
conversion efficiency

diffuse irradiance

dopant

green pricing

initial inspection

initial conversion efficiency
extra-low voltage (ELV)
Czochralski process

vent plug, catalytic water restoration
plug, catalytic oxidation plug, cap

general contractor
total area

total irradiance
total irradiation

peak power

maximum input voltage

maximum power

maximum power determination
maximum power temperature coefficient
maximum power current

maximum power voltage

maximum power irradiance coefficient

maximum power point
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maximum power point tracking (MPPT)

final discharge voltage
final system yield

final annual yield
supplementary insulation
tracker

battery contribution ratio
battery-powered inverter
power

power transformer

power level related weighting coefficient

power level efficiency

power rating

power conditioning sub-system
power conditioning unit (PCU)

power conditioning system (PCS)
or power conditioner

impact test

surge

charge I-V curve
charge regulator
charging efficiency
state of charge
rechargeable battery
fill factor (FF)

7o

cap, vent plug or exhaust valve
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juiu)

ool H&et

ofelo] Aol&

jlis?
juiu)

T 7] 9% 3 line commutation, external commutation

line commutation type
mounting device
solar

solar photovoltaic, solar photovoltaics

(solar) photovoltaic cell

solar radiation
solar radiation energy
solar constant
solar spectrum

circumsolar region

& fraction of total system input energy
contributed by photovoltaic array
AR solar power — solar irradiance

photovoltaic, photovoltaics
photovoltaic wiring cable
photovoltaic components
photovoltaic supply cable
photovoltaic panel
photovoltaic sub-array

PV sub-array junction box

PV sub-array cable
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photovoltaic module

class B
class C

application classes (of PV module)
class A

WN;H;HJH
zobloujolo

u/ch\ABC

PV module junction box

Ton

r

il
™
e
=

-
o

=0

photovoltaic generator

photovoltaic generator sub-system

photovoltaic plant

PV conversion efficiency

PV-hybrid system

photovoltaic elements/equipment

photovoltaic device

open-circuit voltage (of photovoltaic devices)

photovoltaic material

photovoltaic string

photovoltaic string cable

photovoltaic installation

photovoltaic system

lead-acid battery for PV systems

A]

_zrl

photovoltaic array

PV array yield

7v 7hE ARE

Z ool &

2} gtk
o =

oF

el

photovoltaic array simulator

PV array protection unit

PV array voltage

photovoltaic array cable

photovoltaic array field

photovoltaic energy
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C &%

Bl g d Ay A2

B g dE Aj~wl AL

Bl gdd A7

(A d dx9]) A7 2=
(BN g ) A

(B F3Ed) A= (2dA) 4
() A= Hol

(B E3dd) A= dA Hlol

- FHA

(BHF3dH) dx A&

(R FFT) dA AzA

B g d AR A

B gl 2 E

B g d A5 1Hd Aol &

B ggEdg FS5dA

B 4Fe] 1% (7

B 4Fo] F-

=] — EFgtd AR
BYdA] 2e - Hkddd e
HHd — 71A

H2El 55 AR N 2T
H2d =225
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bypass diode (on a PV system level)
operation (photovoltaics)

application classes (of PV module)
class A

class B

class C

photovoltaic power system (PVPS)
PV power system market
photovoltaic current

current density (of photovoltaic cell)
photovoltaic cell

cell barrier

cell area

total cell area

cell junction

cell manufacturer

solar photovoltaic grade silicon (SOQ)
photovoltaic assembly

photovoltaic DC main cable

lead-acid battery for PV application
solar elevation (angle), solar altitude
sun's disk

solar cell — photovoltaic cell

solar cell module — photovoltaic module
site

modified mercury vapor lamp
with tungsten electrodes

tungsten halogen lamp
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v o=

g A

(8AF Iy ==59) 9 d
vhg ek At

Hos yv] ME B FAZ Wz
s yH] Wx Ao

By B Hddd

Hol~E

Hat ool &

it A ==

o,

4

o,
o
rfo

oy

“\"1

Aty

N & =
¥+ A=)

frame

textured structure

cadmium telluride (CdTe)

civil engineering works
transmission channel

transparent (conducting) electrode

transparent conducting oxide layer

connection to very high voltage grid

extra low voltage (ELV)
mismatch loss
delimitation

t hour rate discharge current

1 |

= 1
wavelength dependent
wavelength exponent
(static inverters) commutation
commutating voltage
pulse width modulation (PWM)
pulse width modulation control
pulse type solar simulator
paste
mean array efficiency
mean junction temperature
mean temperature of equilibrium
standard

standard detector
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X 717 - ®E7I standard
7 7l BT dA standard reference cell
i 7 34 standard reference environment (SRE)
X+ AE =24 standard test conditions (STC)
I A =21 standard operating conditions
xF7] standard
=4 BE AE quality assurance program
=4 A= quality assurance system
=4 AA quality system
=4 As quality manual
zyd = Fresnel lens
= d4 fatigue
A e - ZR7] A apparent power
S
St= Al ek} sub-contractor
=27 5 halogen lamp
S| sea level
g = dx insolation or solar radiation
qlg W= By W active surface
g2 < type approval
2 Al type testing
o= radian
(7)) 8= turbidity
3t dat Al E spread-of-flame test
st 1 A3 fire hazard tests
ShetE WA g dA compound semiconductor photovoltaic cell
B SS diffusion layer
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3 AE environmental testing
s Al AA climatic chamber

&4 Alg) dA Y conditioning

S & live part

gd s} activation

i efficiency

as dAa R AT efficiency deviation factor
a8 A efficiency tolerance
o thick film

FE(E) HEFFEd A thick film

AR = HFHA flexible photovoltaic cell
= black body

Zo] H&= A soiling
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Ist generation photovoltaic cell A 1A

2nd generation photovoltaic cell 11]2/‘1]31 ﬂ]ojﬂg} ‘?ffﬁ %37(]

3rd generation photovoltaic cell A3A B G dA
£ a |

absolute radiometer A HAMA

absolute spectral response Ao ~AEY S5 54

AC output power factor &

AC photovoltaic module Wi Ejekddd BE

AC side of the interface HER WF =

AC side switchover WF S5 A3 (A =EHD)

AC utility power simulator W AlE 2 A FA

AC/AC interface ST ATIAS S KSR o

acceptibility T& 757

acceptance test condition (ATC) A ANE) =24

acceptance tests A5 A E

accessibility test A3 Al

acidic etching e I

activated t/d st

active aperture area a M ol

active cell area & (G A) A=A Hol

active input power a9y A9

active module area RE a5 ol

active power

Jo
for
2
Az

NE
o
ol
Sl
el
e

>

active surface
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additional filter type

aerosol

air mass index (AM)
albedo

AM — air mass index
ambient temperature
amorphous material
amorphous silicon
ampere-hour

ampere-hour efficiency
analog/digital(A/D) converter
angle

angle of incidence
annealing conditioning
annual irradiation deviation factor
anti-reflection coating (ARC)
aperture angle

aperture area efficiency
apparent position of the sun
apparent power

applicant

application classes
(of photovoltaic module)

Class A : general access ...
Class B : restricted access ...
Class C : limited voltage ...
ARC — anti-reflection coating

armor
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array ol o]
array capacity ojflo] &%
array capture loss olglo] (F5) &4
array efficiency ojflo] a&
array junction box olglo] H&3
array output breaker olglo] &9 A7
array protection unit ojflo] B3 A
array yield ojglo] F7F 7k Azt
assumed non-sunshine period Fxd 44 7z
ATC — acceptance test condition A ANE) =24
atmospheric o) 7] ¥
atmospheric ozone content 719 &
atmospheric transmissivity 7] Fa&
audit AL
automatic start/stop AbE 715178 A
autonomous operation MY -, A& -, A& 7hs
azimuth -9
azimuth angle w91z}
Angstrom SES
back-surface field(BSF) effect S A7 gy
back-up energy A AE
bacfeed qEH
bacfeed operation AEd A
balance of system (BOS) T A, FH 77
balance of system(BOS) losses T A &4
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band gap energy
bandgap engineering
bandwidth

barrier

barrier energy

battery contribution ratio
battery powered inverter
BIPV module

black body

blocking device
blocking diode

BOS — balance of system
BOS efficiency

BOS losses

building integrated photovoltaic
module

burning brand

busbar

bypass device

bypass diode

bypass diode thermal test

bypass diode
(of a PV module level)

bypass diode
(on a PV system level)

cable

cable core

T A=A, =i 717

T AA 5E

FH AR =4

A QA G '

02 e
oo,
i,

X
x
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cadmium telluride
calibration

cap

capacitace

capacity

capacity factor

cast ingot

cavity radiometer
celestial equator

cell

cell aperture area

cell area

cell barrier

cell

cell junction

cell junction temperature
cell manufacturer

cell temperature factor
centralized photovoltaic system
certificate of conformity
certification

certification body
certification mark
certification program

certified reference photovoltaic
material (CRM)

CES — collective electrification system

charge carrier
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(FFr) A4 43 =%
(B FF) A Azt
(BHeFgdA) 2= A AS
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charge I-V curve
charge regulator
charging efficiency
chopped

chopper
circumsolar region

CIS photovoltaic cell

civil engineering works

classification of equipments

Class [ equipment
Class II equipment
Class III equipment
clearance distance
climatic chamber
coefficient

cold crucible

collection efficiency

collective electrification system (CES)

collimator

g0 22 201014 AF0
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toty

Commission for Instruments and Methods ¥t

of Observation
commutating voltage
commutation
complex

component cell
component tests

compound semiconductor
photovoltaic cell
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concentrating

concentration collector
concentration ratio

concentrator

concentrator photovoltaic cell
concentrator photovoltaic module
concentrator photovoltaic receiver
concentrator photovoltaics (CPV)
conditioning

conducted emission disturbance voltage
conductivity

conduit bending test

conformity

conformity assessment

conformity evaluation

conformity surveillance

connector

constant voltage control or operation
conversion efficiency

conversion factor

conversion loss

copper indium diselenide

cosmic ray

cover glass

CPV — concentrator photovoltaics
creepage

CRM — certified reference photovoltaic
material
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crystalline silicon
cumulative integrated irradiance

current control inverter

current density (of photovoltaic cell)

current source type inverter
current stiff inverter
current-temperature coefficient
current-voltage characteristic
cut susceptibility test

Czochralski process

damp heat test

dark current

data acquisition system
data acquisition time
data point

data sampling rate
data sampling time
data set

DC conditioner

DC interface

DC ripple factor

DC side of the interface
DC side switchover
DC switchgear

DC/DC converter effective energy
efficiency
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DC/DC interface A F/A 7+ HEHE
degradation process a3t 34

delimitation (ZF2) &A1

delivery Gl

demonstration program A A AY
demonstration project A A AR
dependency on solar energy B A oj&E&
depletion zone a3 99

depth of discharge W A=

designated illumination area 74 ZAF Hl o]

designated test area T AEE

DG — distributed generator wAE # A

dichroic filtered tungsten lamp o]} o] F H ~Hl &
dielectric withstand test A WA A E

diffuse insolation A dx

diffuse irradiance A dx =

diffuse irradiation ek A=

diffusion layer Sk

diode quality factor thole = A5 AT

direct insolation g Az

direct irradiance A dx 7E

direct irradiation A Az

direct normal irradiance HAWA A dx He
directional solidification ek S ol

discharge I-V curve WA AF-Add 54
dispatchable power system A AA/SHA T A Al ="
dispersed photovoltaic system A Bk d A2~
dispersed-array photovoltaic system AL ojdlo] Bl A~
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(total harmonic) distortion

distributed generation photovoltaic system

distributed generation system
distributed generator
distribution system

DOD — depth of discharge
domestic photovoltaic system
donor

dopant

double insulation

dry etching

dual-axis tracker

dye-sensitized photovoltaic cell

earthed concentric conductor
earthing

ECT — equivalent cell temperature
effect

effective conversion efficiency
effective energy efficiency
effective irradiance

effective irradiated area
effective output power
efficiency

efficiency deviation factor

efficiency tolerance
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electric power network
electric utility — electrical utility
electric-potential barrier
electrical energy

electrical isolation

electrical shock hazard tests
electrical utility

electricity generation station
electrification

electrify

electromagnetic casting
electromagnetic disturbance
electromagnetic interference
electromagnetic radiated power
electronic switch

electrostatic potential

elevation

EMI — electromagnetic interference
encapsulated type
encapsulation

energy

energy from utility grid

energy gap

engine generator set — genset

engineering consultant
environmental testing
(classification of) equipments

Class I equipment

A2k 7 7]
A7 qet4 xeld

AUA &, oAvA 1+4, o
dE FH7|, Az B,
713 HA7] dE - AA
71& A9

7 A"

g0 22 201014 AF0
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Class II equipment

Class III equipment

equivalent cell temperature (ECT)
exclusively

exhaust valve

external commutation

external quantum efficiency
extinction coefficient
extra-low voltage

extruding

face-centered cubic lattice
fatigue

feedstock silicon fabrication process
FF — fill factor
(internal) field

field of view (FOV)
field test program

fill factor (FF)

filtered Xenon (lamp)
final annual yield

final discharge voltage
final system yield

finger

fire hazard tests

fire test
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fixed voltage operation

flexible photovoltaic cell

tkoat zone melting

fluctuation

flying brand

flying lead

forbidden band

fossil-fueled engine power generator
FOV — field of view

fraction of total system input energy
contributed by photovoltaic array

frame
Fresnel lens
fuel-driven engine

functional arm

gallium arsenide

general contractor

general specification
generator

generator junction box
genset

geometric concentration ratio
global insolation

global irradiance

global irradiation

green pricing
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grid

grid backed-up photovoltaic system
grid line

grid-connected inverter
grid-connected operation
grid-connected operation range
grid-connected photovoltaic system
grid-connected power conditioner
grid-dependent inverter
grid-dependent operation
grid-interactive inverter
grid-intertied inverter

grid-parallel mode

grid-parallel operation

grid-tied inverter

ground continuity test

ground fault

ground leakage

grounding

hail test

half width

halogen lamp

heterojunction

heterojunction photovoltaic cell

high frequency link inverter

A EE A

AE A BFBR A2
AR wE agE A

A5 A7) A

AE A7 &3

A% QA &4 We)

A% AAY BFPR A2
A% AAY 2 247
AT o=q vy

A%E o= ¢4

AYY 45 A5 AW
AE AA) A

4G g g

A% 38 23

AE AA) A

A A% A

A A%

R

#) 2}
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high frequency link type inverter
— high frequency link inverter

high frequency noise
high voltage

higher harmonic noise
hole

homojunction

horizontal plane

hot spot

hot spot test — hot-spot endurance test
hot-carrier

hot-spot endurance test
hot-spot heating

hot-spot protective device
hour rate

humidity-freeze test

hybrid photovoltaic system

ice ball

identification type (pseudo reference
photovoltaic cell)

IES — individual electrification system
ignition

immunity

impact test

impulse voltage test

Y
a3k Al A IulE
— A5y Aed QIHH
A
EICDN)
.zt ghE
&FE
8 A% v 5% A4
kil
ey == 944
FEH(ES 1) () A1™
(AR E Tol 7hx) AL SWka}
HAH(EE D) WA AE
G A
H}IH BHE A
Al ZHE
7tE-5A Al
=23 Bddtd Alad
L]
1
du TE
TABVER) (AL 715 B
ME ALY T3 A"
2 5}
e W EE RS AR @
=4 A9
=4 A A
A A SAE AL BE

in-plane irradiance
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incident photon to charge carrier
conversion efficiency
— quantum efficiency

incident photon to current efficiency
— quantum efficiency

incident photon to electron efficiency
— quantum efficiency

individual electrification system (IES)
inductance

ingot manufacturing process
initial conversion efficiency
initial inspection

ink-jet

input voltage operating range
insolation

inspection

inspection body

inspection body (third-party)
installed capacity

insulation test

integrated irradiance
integrated type photovoltaic cell
intentional island
interconnection

interface

interlaboratory testing
internal field

internal quantum efficiency

International Electrotechnical Vocabulary
(IEV)
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International Pyrheliometer Comparison

(IPC)

International System of Units
— SI Units

SYEH g0l 2F 20104 23N

Al dxA vl

(SI <= Le Systeme Internationale d'Unités)

intrinsic semiconductor

inverter

inverter effective energy efficiency
inverter efficiency

inverter mismatch loss

IPCE — incident photon to electron
conversion efficiency

irradiance

irradiance duration curve
irradiation

irradiation endurance test
islanding operation

isolated operation

isolated photovoltaic system
isolated site

isolation transformer

isolator

junction box

junction (of semiconductor)

knockout

A A

A REEA]

AHE = AF-uF MY
AWE HE =5&

AHE &8

AWE FA4T =4

UAE FA-A A g8
- A aE

Az B, A B%
dx = A% =4
X, A

FEAE T A

o 2

a1y A

AHY At Al=E
aHE 71A

A2l W7

A7)

]

BT
HEd

(A= o] Folxl) st
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(L]

laboratory B
laser doping o] A& o] &8t =3
Le Systeme Internationale d'Unités (SI) = A T A
lead-acid battery FE5AA] B A544
lead-acid battery for PV application g H5dA e
or lead-acid battery for PV system gl Al ~"lE 5 A
LED — light emitting diode g tpol o=
lens efficiency d= a5
license for certification 15 AHE WE
licensee (for certification) (315 H3]) AR
light confinement effect 1 7lE 29 (e F 59 a7
light emitting diode (LED) g tole =
light soaking conditioning el P =
line commutation A& 7] 23 dE Bl 48, 49

T oo A4
line commutation type AE o7 33 A WA = e
line conductor A=
linearity 84
liquid junction photovoltaic cell 4 HEA
— photoelectro-chemical photovoltaic cell — F717]|8}8H4 e gtz ]
live part 4 H&

(RF7F B2 A 55 4 9 )
load ot
load current F-ob A5
load duration curve F-ob A& A
load matching factor ol A v A
load offset power system Fob sl A=k A Al ~E
load power FoF A9
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load voltage Hsb Ak

local electric load 2] A7) Hsf

long term instability (LTI) Z7] BobA %=

long-arc Xenon lamp A= 7FA0] Y& Ax=ola &
loop are

losses e

low voltage A ()

maintenance contractor B - A AR}

market deployment initiative A g A= A

master control and monitoring system
(MCM)

material intensive

matrix 714, whg

maximum input voltage Hof 4= At

maximum power Hol =9

maximum power current Hd =9 A7

maximum power determination Hol =9 24 (AN3F)
maximum power irradiance coefficient A =4 ZA S A
maximum power point (MPP) Hd =494

maximum power point tracking (MPPT) ZHu] =54 =%

maximum power temperature coefficient ] =3 &% Al

maximum power under standard AT 240 A =9
operating conditions

maximum power under standard AR 2 Hf =4
test conditions

maximum power voltage Ho =9 At

maximum power voltage under standard 3= &% A H =9 A%

operating conditions
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maximum power voltage under standard

test conditions

MCM — monitor and control sub-system
or master control and monitoring system

mean array efficiency

measurement of nominal operating cell

temperature

measurement temperature coefficients

mechanical load test
mechanical stress test
memorandum of understanding
merchant power system
metal foil

metal halide lamp

MIS photovoltaic cell
metalization line
microcrystalline silicon
microgrid

micropower station
micropower system
midpoint conductor
minigrid

minority carrier

MIS — metal-insulator-semiconductor

mismatch loss
mode

modified mercury vapor lamp
with tungsten electrodes

module area

Bt ojdle] &8

T4 g A 54 2= S
Q)

eE AF A AF)

24 53t Ay

224 &9 AY

Fal ZHA

FHE Wl A=H

R

w4 TRAE 5

FE- A QA=A (MIS) Bl G
gl

mAA7g gf A

FATE A9

AR BHAL

aTrE Ay A &E

T4 =

ATtE A

il ol Lo

- A A A - A

FAY &4

= A

BH2wl A58 AR " 2 5
HE Yol
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module
module
module

module

breakage test
inverter
manufacturer

mismatch loss

SYEH g0l 2F 20104 23N

module packing factor E JAE

module safety test (MST) e HA AE

module surface temperature RE W 2%

module temperature Ty 2L

mold A

monitor and control sub-system H5 2 Aol g A~H
mono-crystal @24

monochromatic light source A g3

monochromator Ay 7]

Monte Carlo method wH 72 7Y

MOU — memorandum of understanding el Z+A

MPP — maximum power point Hd =494

MPPT — maximum power point tracking ] =88 F+F
multi-dispersed photovoltaic system O 24 B kg d Al ~H
multi-junction photovoltaic cell U A3 B d A
multi-source photovoltaic system thel EFdEd Al ~E
multicrystalline 24

multicrystalline silicon U244 14

multiplexed system o3t T4 Al 2~HE
multiplexing rate b3t T4l&

o

national metrology institute (NMI) o7 =58 7T
ND filter FF A dH
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negative load

net energy

neutral density filter — ND filter

NIP — normal incidence pyrheliometer
no load loss

nominal operating cell temperature —
nominal operating photovoltaic cell

temperature

nominal operating photovoltaic cell
temperature (NOCT)

nominal system power
non-crystalline

non-dispatchable power system
non-domestic photovoltaic system
non-islanding inverter

non-uniformity

[¢] =
A Az
= 2~
Fhek &4
T AT AA T 2=
T AT AA T 2=

non-uniformity of irradiance in the test plane A| g W] A} e B U E

non-utility generator (NUQG)
normal incidence pyrheliometer (NIP)
normalized loss

NUG — non-utility generator

off-grid domestic photovoltaic system

off-grid non-domestic photovoltaic system Z|-& =% H]

off-grid operation
off-grid photovoltaic system
off-grid village photovoltaic system

Ohmic contact
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open circuit voltage of PV array ojelo] N Mt
open circuit voltage of PV module a0 A
open-air climate =%
open-circuit voltage W st
open bottom N =4
open rack N Adgka] 7t
open-circuit voltage under standard Fw A oA A At
test conditions
open-circuit voltage (g 22 W At
(of photovoltaic devices)
operating conditions - =1
operation (photovoltaics) (A F3dd Al =8y &4
operator At
optional test conditions do] AlE =4
organic (photovoltaic) cell F71E (fedd) A
out-of-bound TR HAE 9
outdoor exposure test 59 =% A Y
over-input power i =
overall system efficiency TE A=Y a8
overcurrent capability B 55 =
overload capability st &
oxygen absorbing cathode (negative = 2 FEAA
electrode) lead acid battery
ozone LE
P
pair (%)
panel a3
parallel circuit of modules 2E 3HY 3=

- 333 -



oo

of 2.8 20104 AEN

ok
e
Mo
2
™
)
>,

parallel mode

g
parallel operation He A
partial discharge test F wd AE
partial efficiency LR =y
partial load efficiency i el a8
partial state of charge (PSOC) F 4 dE
participant o 2}

paste Ho|~E

peak power Ha =

PEL conductor PEL =/

PEM conductor PEM =41

PEN conductor PEN =/
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performance at low irradiance

performance at STC and NOCT %f{ ﬁ 1‘:& ZZ1(STO) E—l
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performance ratio 3 H

photo-electric effect I gyt

photocell F A 7]

photocurrent IR

photoelectrochemical cell Zi{ %7 ] %;jijﬂx] B g

photon flux density P N e

photon irradiance B2 ZA A

photovoltaic F2Alo] 2 2oln Bjokgu

photovoltaic array B g o] g o

photovoltaic array cable B ot ofdo] Aol &

photovoltaic array field B g ofello] A%

photovoltaic array simulator B g of o] 9
%.5) Bk Al of el o]
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photovoltaic assembly B gt 29 E
photovoltaic cell B Fd - A

photovoltaic cell for satellite application <1& 9138 E|gF2d A
photovoltaic components Bl kgt 44 84
photovoltaic current B Fgabd A

photovoltaic DC main cable B kgibd A5 (P AlolE
photovoltaic device Ef gl Axp

photovoltaic effect B ax

o
o
M
)
-z
i
o
=

photovoltaic elements/equipment

2l
photovoltaic energy B g o | A
photovoltaic energy system B &G o 2] A] 2~ El
— photovoltaic system — EjFgbd A] 2~ E
photovoltaic generator B Fd - 2 7]
photovoltaic generator sub-system B Qg b A ER] A ~H)
photovoltaic installation Bl g d AA
photovoltaic material B R AR
photovoltaic module gt d s
photovoltaic panel B Fddd I3t
photovoltaic, photovoltaics Eff ok

photovoltaic<> & -8-A}, photovoltaicsi= 8 A}
photovoltaic plant B g d A
photovoltaic power system B Fd b e A ~E)

— B Al=H
photovoltaic string B gdd ~EY
photovoltaic string cable B d ~ER Aok
photovoltaic sub-array gt =d oyl
photovoltaic supply cable gt d 54 AlolE
photovoltaic system B g A~ H)
photovoltaic system for distributed AR -8t Bt Al 2H

multi-load
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photovoltaic wiring cable
photovoltaic system for special load
physical system

pin hole

PIN junction

plane of array irradiance

PN junction

PN junction photovoltaic cell
pointing axis

polycrystalline silicon

polymer

polyphase

power

power conditioner

power conditioning sub-system
power conditioning system (PCS)
power conditioning unit, isolated
power conditioning unit, non-isolated
power conditioning unit (PCU)
power efficiency

power level efficiency

power level related weighting coefficient
power plant

power rating

power system

power transformer

pre-conditioning
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precipitable water vapor content
preconditioning

primary method

primary reference

primary reference photovoltaic cell
primary standard

proficiency testing

project coordinator

project developer

project management

protected extra-low voltage (PELV)

pseudo reference amorphous silicon
photovoltaic cell

pseudo reference (photovoltaic) cell
PSOC — partial state of charge
pulled ribbon

pulse type solar simulator

pulse width modulation control
pulse width modulation (PWM)
PV — photovoltaic, photovoltaic
PV array short circuit current

PV array voltage

PV array yield

PV array, earthed

PV array, floating

PV array, isolated

PV conversion efficiency

PV energy system
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PV hybrid system

PV module junction box

PV module reverse current

PV module short circuit current

PV power station

PV power system market

PV sub-array cable

PV sub-array junction box

PV sub-array short circuit current
PVE — photovoltaic elements/equipment
PVPS — photovoltaic power system
PWM — pulse width modulation
pyranometer

pyrheliometer

qualification test
quality manual
quality system
quantum dot
quantum efficiency

quartz

radian
radiant concentation ratio

radiated emission disturbance field
strength
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radiometer

rate based incentives
rated

rated capacity

rated condition
rated current

rated efficiency
rated load

rated load efficiency
rated power

rated power at SOC
rated power at STC
rated sun-hours
rated system power

rated voltage

reactive power or wattless power

real power or active power, true power

receiver
recombination

rectifying barrier
reference instrument
reference irradiance
reference material
reference photovoltaic cell
reference
reference

reference solar device

— reference photovoltaic device

photovoltaic device

photovoltaic module
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reference solar radiation or standard

sunlight

reference spectral irradiance distribution

reference standard
reference yield
reference-plate method
reference time interval
reinforced insulation

relative spectral response

relative spectral response under load

remote site

repeatability

residual capacity

response

responsivity

reverse current overload test
reverse power flow

reverse side foil

ribbon

ripple

ripple factor

ripple-free DC

robustness of terminations test
root mean square (RMS)
run-on

RMS — root mean square
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safe extra-low voltage (SELV)
safe low voltage

safety disconnect control and monitoring
sub-system

safety qualification (tests)

salt mist

salt mist test

Schottky barrier

Schottky barrier photovoltaic cell
sea level

sealed battery of lead-acid
electrochemical cell

secondary reference

secondary reference photovoltaic cell
secondary standard
self-commutation
self-commutation type
self-discharge

self-discharge rate

SELV — safe extra-low voltage
semi-metallic

semi-stable

semiconductor material

series resistance

shade disk

shade ring

shading factor

SYEH g0l 2F 20104 23N
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7h arg

a4 By A
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shadow coverage rate
sheath

sheet resistance

shield band

shield disk

shield (of a cable)
Shockley-Qweisser limit
short term instability (STI)
short-circuit current

short-circuit current under standard
test conditions(STC)

SHS — solar home system
shunt

shunt resistance

SI — Le Systeme Internationale d Unités
SI radiometric scale
side-by-side configuration
silicon

silicon photovoltaic cell
simple electrical separation
simple separation
simulated sunlight
simulator

sine wave

single crystal

single crystalline silicon
single-axis tracker

single-phase
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site

SOC — standard operating conditions
soft-start

SOG — solar photovoltaic grade
soiling

solar

solar altitude or solar elevation angle
solar cell — photovoltaic cell

solar constant

solar elevation angle or solar altitude
solar energy — irradiation

solar home system (SHS)

solar irradiance measurement

solar photovoltaic(s) — photovoltaic(s)

solar photovoltaic cell
— photovoltaic cell

solar photovoltaic grade (SOG) silicon
solar power — irradiance
solar radiation — irradiation
solar simulator

solar simulator class

solar spectrum

soldering

solid-state

spatial non-uniformity
specification

specified ambient temperature
spectral coincidence

spectral distribution
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spectral irradiance
spectral irradiance distribution
spectral mismatch correction
spectral match
spectral mismatch correction
spectral mismatch error

spectral photon irradiance

spectral profile of radiation

spectral range

spectral response

spectral response mismatch error
spectral response under load

spectral responsivity

spectroradiometer

splice

spot network

spread-of-flame test

SRE — standard reference environment
stabilized conversion efficiency

stacked photovoltaic cell
Staebler-Wronsky effect

stainless steel

stand-alone operation

stainless steel

stamping

stand-alone inverter

stand-alone operation

stand-alone photovoltaic system
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stand-alone power conditioner =1y &5 247
standard X

standard detector I HE7I

standard operating conditions (SOC) v wd =27

standard reference cell g7 7 W AA

Standard Reference Environment (SRE) X+ 7|+ ¥4

i)
o
i)
H—lkl

sub-assembly

standard sunlight — reference solar 71E HYgF
radiation
standard test conditions (STC) i Ay =21
stand-by loss 7] =4
state of charge TAE
(static inverters) commutation (BAE AWy =99) 98 3%
STC — standard test conditions i AlY =21
steady-state light A4 e o] (A5
steady-state type solar simulator ALy o gFdd
storage sub-system a9 A% w5 A 2~H
strain relief MY olek =
string inverter 2~Ed QIHH
structual glazing material 2 24
stud w5 LA
sub-array il oo
=z
Cl
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B

sub-contractor

sub-system

sub-zero q35
submodule ANE
substrate 7] 32+
subtended angle ) &7}

sun's disk g eko] g
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supercharging
superstrate
supplementary insulation
support structure

surge

surge arrestor

system bypass diode
system efficiency
system output energy

system producer

tabbing

tag

tandem cell

tandem photovoltaic cell

TCO — transparent conducting oxide
temperature cycling (test)
temperature test

tempered glass

temporal instability of irradiance
temporal simulator stability
temporal stability

terminal

terminal box knockout test

test

test and calibration procedure manual
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test conditions

test irradiance

test method

test plane

test sequence

testing

testing laboratory

testing laboratory (third-party)
textured structure

textured surface

textured surfaces and structures
THD — total harmonic distortion
thermal balance calculation
thermal cycle/humidity test
thermal instrument

thermal sensor

thermal shock test
thermalization

thermocouple

thermopile

thick film

thin film pc-Si

thin film photovoltaic cell
third-party certification
threshold

thyristor

tilt angle

time for acquiring the I-V characteristics
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time-based uniformity

total cell area

total design factor

total harmonic distortion
total irradiance

total irradiation

total module area

total system input energy
total system output energy
traceability

tracker

transformerless inverter
transient oscillation
transition layer

transition region
transmission channel
transparent conducting electrode
transparent conducting oxide layer
transparent electrode

trip time

true conversion efficiency
tungsten halogen lamp
turbidity

turnkey price

twist test

type approval

type testing
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ultraviolet (UV)

uniformity

unintentional island
upconversion

user

utility connected

utility frequency link inverter

utility frequency link type inverter
— utility frequency link inverter

utility grid

utility interactive inverter

utility interactive operation range
utility interactive photovoltaic system
utility interactive protection unit
utility interconnected

utility interface

utility interface disconnect switch
utility intertied

UV — ultraviolet

UV preconditioning test

UV test

vacancy

valve regulated lead acid battery
(VRLA)

vent
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vent plug

vented lead-acid battery
verification

verification testing

vertical column of atmosphere
visual inspection

voltage

voltage control inverter

voltage source type inverter
— voltage stiff inverter

voltage stiff inverter
voltage-irradiance coefficient

voltage-temperature coefficient

wafer
watt-hour

watt-hour efficiency

wattless power — reactive power

wavelength exponent

weight factor or weightin factor

weighted average conversion efficiency

welding

wet leakage current test
wetting agent

white bias light

WMO

— World Meteorological Organization
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working reference AL 71e7], AL 7l AA

World Radiation Center (WRC) M A

World Radiometric Reference (WRR) AA BAF 7157]
A

World Standard Group (WSG) Al

]
Xenon lamp A= &
yield 7t 7HE A1z
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